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BBepneHue

Hactoswmin HpOPMAaLIMOHHO-TEXHUYECKUI CMPABOYHUK MO HaUMyuLMM AOCTYMNHBbIM
TexHonornam «lMpon3BOACTBO TEKCTUIBbHBIX U3Aenuin (NpombiBka, oTbenmneaHne, Mepcepu-
3auns, KpaleHWe TEeKCTUIbHbIX BOJIOKOH, OTOenuBaHue, KpalleHWe TEKCTUMbHOM Npoayk-
un)» (nanee — cnpaesoyvHuk HAT) sBnsercs AOKyMeHTOM NO cTaHaapTusauun, paspabo-
TaHHbIM B pe3ynbTare aHanM3a TEXHOIOMMYECKUX, TEXHUYECKUX U YNpaBneHYeCcKUx peLle-
HUMA, NPUMEHSIEMbIX B NMPOU3BOACTBE OTOENEHHbIX, rMaAKoKpalleHbIX, HabUBHbLIX TKaHEN ©
TPUKOT2XHbIX MONOTEH Pa3fIMYHOIO ChIPLEBOrO COCTaBA, a@ TalKe TKaHEW U TPUKOTaXKHBLIX MO-
JNIOTEH, BbIpaboTaHHbIX HA OCHOBE OTOGENEeHHbIX U OKPaLIEeHHbIX NPUPOAHBIX U XUMUYECKUX
BOMOKOH U HUTEN, a Takke TEeXHONorum eneHus, KONOPUPOBaHWA (NeyaTaHus u KpalleHus) n
NPUMEHSIEMbIX B 3aKNIOUMTENBHOW OTAENKE TEKCTUMBbHBIX U3AENNNA.

Kpatkoe copgepxaHue cnpaBoYHUKa

BeeneHue. [NpeacraeneHo kpaTkoe cogepxaHue cnpasoyvHuka HAT.

MpeaucnoBue. YkasaHa uenb pa3paboTtku cnpasoyHvka HAT, ero cratyc, 3akoHoaa-
TeNbHbIM KOHTEKCT, KpaTKoe onucaHne npoleaypbl CO3faHNst B COOTBETCTBUN C YCTAHOBMEH-
HbIM NMOPSAKOM, a TaKKe B3anuMOCBSA3b C aHaNorM4HbIMA MEXAYHapPOAHbLIMU JOKYMEHTaMM.

O6nactb npumeHeHus. OnucaHbl OCHOBHbIE BUAbI AESATENBEHOCTU, HA KOTOPbIE pac-
NpocTpaHsaeTca aencrene cnpaesoyHvka HAT.

B paspene 1 npeacrasneHa nHgopmauma 0 COCTOSHUM U ypoBHE passutus B Poc-
cunckon defepaLmm NPOU3BOACTBA TKaHEW, TPMKOTaXa M TEKCTUIBHBIX U3LENUNA, BKMHOYato-
LLIero OTAENOYHbIE TexHonormdeckme obpabotkm (GeneHuwe, kpalleHue, nedaTtaHne unu 3a-
KIMHOYUTENBHYIO OTAENKY) C KpaTKMMU acnekTaMmn aKOonormyecknx npobnem, obLime TexHono-
rMyeckne CXxeMbl NPOM3BOACTB U KpaTkas xapakTepucTuka BewecTB, (POPMUPYIOLLIMX CTOKU.

B paspene 2 npeacTaBneHbl TEPMUHBI, CXEMaTUYHOE ONMcaHne 1 obme ceefeHus
0 TEXHONOMMYECKMX NMpoLeccax, MPUMEHSIEMBIX Ha MPEAMNPUSATUAX TEKCTUIBHOW MPOMBILLIFIEH-
HOCTM U Ha OTAENbHbIX TEXHONOMMYECKUX yYacTKax, Cofepalyme:

- KpaTKoe onuncaHue paboTbl OCHOBHOIO 1 BCNoMoraTtensHoro o6opynoBaHus;

- MHOPMALIMIO O PACXOLE CbIPbS U XMMUKATOB;

- BOMPOChI 3HEPro- 1 BoAoNoTpebneHnsl, BOAOOTBEAEHMS;

- Ka4eCTBEHHbIN cocTaB cOpPOCOB U BbIOPOCOB 3arpsA3HAOLLMX BELLECTE;

- NPWYMHBI U MecTa 06pa3oBaHNs AMUCCUIA, OTXOAOB.

B paspene 3 pgaHa oueHka noTpebneHNs 3HEpPropecypcoB W YPOBHEM 3MUCCUN
B OKPY)XaIOLLYIO Cpedy, XapakTepHbIX ANsi MPOM3BOACTBA TEKCTUIIbHBIX Matepuanos U nsge-
nmi B Poccuiickoln defepaummn, MeTOAbl OYMCTKU CTOYHBIX M 0B0POTHBIX BOA M ra3oBbIX Bbl-
Bpocos.

Pasgen nogrotoBneH Ha OCHOBE LaHHbIX, NPEeACTaBMNeHHbIX NpeanpusaTuamMm Poccuii-
ckon depepaumm B pamkax paspaboTku cnpasoyHuka HAT, a Takke pasnuyHbIx nuTeparyp-
HbIX MCTOYHWKOB.

B paspene 4 onncaHbl 0COBEHHOCTN NOAXOA0B, MPUMEHEHHBIX NPU pa3paboTke AaH-
Horo cnpasoyHuka HAT v B uenom cooTBeTCcTBYOWMX [paBmMnamM onpeaeneHnst TEXHONornm
B Ka4yecTBe Haumydllen AOCTYMHOW TEXHONOrMM, a Takke pa3paboTku, akTyanusaumm w
onyGnuKoBaHus NUHGPOPMAaLMOHHO-TEXHUYECKUX CMPABOYHUKOB MO HaWUMyYLUMM LOCTYMHbIM
TexHonornam (noctaHoeneHue [paeutensctBa Poccuiickon depepaummn oT 23 gekabps
2014 r. Ne 1458) n MeTtoguyeckum pekOMeHZaumMsM Mo ONpeAeneHno TEXHOMOMMN B Kave-
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CTBE Haunydlwen JOCTYMHOM TexHomnorun (npukas MUHWCTEPCTBa NMPOMBILLINEHHOCTM U TOp-
roenu Poccuiickon ®egepaumm ot 31 mapta 2015 r. Ne 665).

B paspene 5§ npueegeHo kpatkoe onucaHne HAT oTaenoyHoro npoussBOAcCTBa Tek-
CTUNbHBIX MaTEePUanoB (TKaHeW, TPUKOTaXHbBIX MOMOTEH), BCOMOraTesbHbIX NMPOV3BOACTB U
Y4acTKOB (NOArOTOBKN BOMOKOH, POBHULBI K MPSAEHMIO, KPALLEHUA BOMOKOH, NEHT N NPsiKM)
B CUCTEME TeKCTUMNbHbIX KOMBMHATOB MM MHAMBMAYanNbHBIX NPOU3BOACTB, BKNKOYas cUcTe-
Mbl 3KOMOMMYECKOro 1 SHEPreTMYEeCKoro MEHEAKMEHTa, KOHTPONA U MOHUTOPUHra TeXHONOo-
rMYECKMX MPOLECCOB NMPOU3BOLCTBA.

B paspene 6 npuBeneHbl AOCTYNHbIE CBeaeHMUA 06 3KOHOMUYECKMX acrekTax peanu-
3auvv HAT Ha npeanpusTtusx Poccuiickon degepaumn.

B paspene 7 npvBeneHbl CBEAEHNSA O HOBbIX TEXHONMOMMYECKNX N TEXHUYECKUX peLue-
HUAX (He NpUMeHsemMbix B Poccum Ha MOMEHT NOArOTOBKW CNpPaBOYHUKA), HAaNpaBneHHbIX Ha
MOBbILLEHNE 3HEProaPdEKTUBHOCTM, PeCYpPCOCOEepPEXeHnsl, CHKEHUE SMUCCUNA 3arpsa3Hsto-
Wmx BeLlecTs, adpdekTnBHoe obpalleHne ¢ oTxoaamu, NPOMEXKYTOUHBIMU U MOGOYHBIMU
npogyKTamu.

3aknounTenbHble NOMIOXEHUA U pekoMeHaaumn. MNprBeaeHsbl cBefeHUs O YneHax
TEeXHWYECKON paboyeln rpynnbl, NPUHMMaBLUMX yyacTve B paspaboTke cnpasodHuka HAT.
laHbl pekomeHaaumm NPeanpuATMAM MO AanbHENLLUM UCCNeAOoBaHMSM 3KOJOMUYECKMX ac-
NeKTOB UX AeATENbHOCTH.

Bubnuorpadusa. MpreeseH nepeyeHb UCTOYHUKOB WHGOPMAaLNM, UCMONb30BaHHbIX
npw paspaboTke cnpasodHuka HAT.

TepmuHbI, onpeaeneHns 1 CoKpaLeHUs, UCMOoSb3yeMbIE B HACTOSALLEM CrpaBOYHUKE
HAT, coctaeneHsl B cooTBeTCcTBUMM C [1], [2] 1 NpUBELEHbI B NpunoxeHnsax A u b.
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Mpenucnosue

Llenn, ocHOBHbIE NPUHLMIMEI 1 Nopsaok padpaboTtku cnpasoyHvka HOT yctaHoBneHbl
NopsAKOM onpeaeneHUs TEXHONOMMU B KauecTBe HaunyuLllen JOCTynHon TexHonorum (HAT),
a Takke pas3paboTkn, akTyanusaumm 1 onybrnmkoBaHUst MHOOPMALIMOHHO-TEXHUYECKMX Cnpa-
BOYHMKOB MO HaWny4WwMM AOCTYMHbLIM TexHomnormam (nocraHoeneHve lMNpasutenscrea Poc-
cuinckon degepauun ot 23 gekabps 2014 r. Ne 1458).

1 Ctatyc poKkymeHTa

Hactosawwi cnpasoynmk HOT sBnsieTca AokyMeHTOM no ctaHgapTusauyvm n paspabo-
TaH B COOTBETCTBUMM C MOMOXEHUAMW, TpeboBaHMAMU N TEPMUHONOTMEN, W3NOXEHHLIMU
B HaUMOHanNbHbIX CTaHaapTtax B obnactm HAT [3], [4], [5].

2 Undopmauus o paspaborumkax

Cnpaeounuk HOT paspabotaH TexHuuveckon paboueir rpynnon Ne 39 «Mpoussoacteo
TEKCTUSIbHBIX U3Aenuin (NPOoMbIBKa, OTOENnuBaHWe, Mepcepusaums, KpaweHne TeKCTUIbHBIX
BOJIOKOH, OTOEenvBaHWe, KpalleHue TekcTunbHoW npoaykuvn)y» (TPI 39), cocrtaB koTopoin
yTBepxaeH [NpoTokonoM coBellaHusl noj npeaceAaTenscTBoM 3amecTutenst MuHuctpa
npombiwieHHocTn U Toproenn Poccuiickon depepaumun B. C. Ocbmakosa ot 22.03.2017
Ne 15-OB/12.

MepeyeHs opraHM3aLmii U UX NpeacTaBuTENen, NPUHYMaBLWMX yYacTue B paspaboTke
cnpasoyHvka HOT, npuBeaeH B pasgene «3aknountenbHbe NONOXKEHNS N peKOMEHAALNMY.

CnpasoyHuk HOT npeactaBneH Ha yTBepkaeHWe Biopo Hamnyywmx AOCTYMHbIX TEX-
Honorui (ganee — bropo HAT) (www.burondt.ru).

3 Kpatkas xapakrepuctuka

CnpaoyHuk HOT coaepxuT onuncaHne NpUMEHsieMbIX B OTAEMOMHOM NPOU3BOACTBE
TKaHeW, TPUKOTaXKHbIX MOMOTEH WU U3AENUA, TEXHOMOMMYECKNX MPOLIECCOB, CTAaAUA 1 onepa-
umia, 060pyAOBaHMS N TEXHNYECKMX CNOCOOOB, B TOM YMCE NO3BOMSAIOWMX CHU3UTL HEeraTue-
HOE BO3AENCTBME Ha OKPYXAaILWYHO cpedy, BOAOMOTPEONEeHNe, NoBbICUTb 3KOHOMUYHOCTb,
KOHKYPEHTOCMOCOBHOCTb, 9HEeproadeKkTnBHOCTL, pecypcocbepexerne. N3 onmucanHbIx Tex-
HOMOrMYecknx NpPoLeccoB, 00OPYAOBaHNUSA, TEXHUHYECKUX CrocoBoB M METOLO0B OMpeAeneHs!
peweHnuns, senaowmeca HAT.

4 B3auMmocBA3b ¢ MeXayHapoaHbIMM, pernoHanbHbIMU aHanoramu

Cnpasoynuk HOT paspaboTtaH ¢ ydyeTom cnpasoyHmka EBponeiickoro cotosa no HAT
Integrated Pollution Prevention and Control (IPPC). Reference Document on Best Available
Techniques for the Textiles Industry (July 2003) [6].

5 C60p gaHHbIX

NHdopmaums o TexHonorndeckux npoueccax, oGopyaoBaHWM, TEXHUYECKUX Croco-
Bax, meTofax, NPUMEHAEMbIX NPV MPOU3BOLCTBE TEKCTUIBbHBIX MaTepuanos, BKIOYas TKaHu,
nonoTtHa un nagenusa B Poccuiickon depepauum, bbina nonyveHa B cootBeTcTBumM ¢ MNopsia-
koM cBopa AaHHbIX, HeoBxoanMbIX Ana paspaboTky cnpasodHuka HOT w aHanvaa npuopu-
TeTHbIX Npobnem oTpacnn, yTBepXAeHHbIM Mpukaszom Pocctangaprta ot 23 utons 2015T.
Ne 863 [7].


https://meganorm.ru/mega_doc/norm/gost-r_gosudarstvennyj-standart/19/gost_r_iso_10846-5-2010_natsionalnyy_standart_rossiyskoy.html
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6 B3aumocBsisb ¢ apyrumu cnpaBovHukamu HAOT

BaamMocesa3b Hactosiwero cnpasoyHuka HAOT ¢ apyrumun cnpasouHukamu HAT, pas-
paboTaHHbIMW B COOTBETCTBUM C pacniopstkeHreM [paeutensctea Pocculickon ®eaepaumn
oT 31 okTs16psa 2014 r. Ne 2178-p [8], npusepeHa B pasgene «O6nactb NPUMEHEHUSA».

7 Undpopmauumsa o6 yTBepxaeHun, ony6nmkoBaHuM U BBeaeHUU B aenMcTeue

Hactoswmin cnpasoynmk HOT yTBepxaeH npukaszom PoccraHgapTta oT 15 pekabps
2017 r. Ne 2835.

Hactosiwmi cnpasoynvk HAOT BBepeH B pencteane ¢ 1 mona 2018 r., odbuumansHoO
onybrnmKoBaH B MHMOPMAaLMOHHONW cucTeMe OOLLEro nonb3oBaHns — Ha oduumMansHOM can-
Te depepanbHOro areHTCTBa Nno TeXHUYECKOMY PEerynmpoBaHu0 U MeTponorin B cetn UH-
TepHeT (www.gost.ru).


https://meganorm.ru/Data1/2/2465/index.htm
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MHOPOPMALUUOHHO-TEXHUYECKUUN CNPABOYHMUK
NO HAUMNYYWUM AOCTYNHBIM TEXHONOIrMNAM

NMPOU3BOACTBO TEKCTUNMbHBLIX U3AENUA (MPOMbIBKA, OTEENIMBAHME,
MEPCEPU3ALUA, KPALLEHME TEKCTUIBHBIX BOJTOKOH, OTEENTMBAHMUE,
KPALLUEHUE TEKCTUNBbHOW NPOOYKLUW)

Manufacture of textiles (washing, bleaching, mercerization, dyeing of textile fibers,
bleaching, dyeing of textile products)

[Oata BBeneHna — 2018-07-01
O6nacTb NpMMeHeHus

B HacTosiwem cnpasoyHuke HAT onucaHbl NpoLeccsl NPOM3BOACTB NepeuUYHON obpa-
B0TKM HaTypasnbHbIX BOMOKOH (LIEpPCTW, NbHAa, Lernka), NoAroTOBMTENbHLIX MPOM3BOACTB,
NpeaLecTBYOLMX CTaaun NpaLeHns, a Takke NpoLecchl OTAENOYHbIX NPOU3BOACTB, obec-
neuymsaroLLmMx obrnaropakmBaHne CypoBbIX TKaHEM C monyyYeHuem Tpebyembix nokasartenein
KayecTBa 1 NOTPEOUTENBCKMX CBONCTB.

Hactoswmin cnpaeouHvk HOT pacnpoctpaHseTca Ha BuAbl AEATENBHOCTM MPOU3-
BOACTB, COMPSPKEHHbIE C BNaXXHOCTHBLIMK Onepaunsimmn n obpabotkamu BONOKOH, nonydab-
pVKaToB (POBHWLEI, NIEHTBI, MPSPKK), TKAHEN, TPUKOTEXKHBIX NONOTEH U TEKCTUMBHBIX U3AENUN:

- nepBu4Has obpabotka wepcTu (MOLLp);

- nepeuyHas obpaboTka wenka (MOLLUn);

- nepsuYHas obpaboTka NbHa n koToHnsauus (MOJmK);

- NOATOTOBUTENBHOE MPOU3BOLCTBO JIbHAHOW U NIbHOCOAEPXKALLEN POBHULBI K Npsije-
Huro (MIP);

- BaTHoe npowussoacTso (BI1);

- NOArOTOBUTENBHOE M KPaCUIbHOE NPOMN3BOACTBO HUTEX U npspku (KIMHWI);

- OTAEMN0YHOE NPOM3BOACTBO xnonyartobymaxHbix TkaHen (OINXB);

- OTAEenoYHoe NPOM3BOACTRBO LUENKOBbIX TkaHer (OrLLUn);

- OTAEN0YHOE NPOM3BOACTBO fbHOCoAepaLunx TkaHen (ONIT);

- MNOATOTOBUTENBHOE W KPACKIBHOE MPOU3BOACTBO XUMUYECKMX U LLIEPCTAHBIX BOJTOKOH
B Macce (MKMXLWp);

- OTAENOYHOE NPOM3BOACTBO LUEPCTAHBIX KamBOIbHbIX TkaHen (OTLLpPK);

- OTAEN0YHOE MPOM3BOACTRO LUEPCTSAHbIX CYKOHHbIX TkaHer (OMLWpCT);

- YHUMDULMPOBAHHOE OTAEN0YHOE MPOU3BOACTBO TKaHEN pasnmnyHOro CbipbEBOro Co-
ctasa (YON);

- OTAENOYHOE NPOU3BOLCTBO TPUKOTaXKHLIX nonoteH (OMTM);

- OTAEMN0YHOE NPOM3BOLCTBO TEKCTUNBHBIX nagenun (OMNTN).

Mpon3BoaCTBO yKa3aHHbIX NPOAYKTOB OTHOCMTCS B COOTBETCTBUM C 0BLLEPOCCUACKNM
KnaccugmKaTopoM BUAOB 9KOHOMUYECKOW LEATENBHOCTM K MPOU3BOACTBY TEKCTUMbHBLIX U3-
Lenvn.

Kogbl no obLepocCMAcKoMy KraccugmrkaTopy BUAOB 3KOHOMUYECKOW AEATENbHOCTU
(OKB3[) 1 obLyepoccmiickomy KnaccudmkaTopy NpoayKummn no Buaam 3KOHOMUYECKOW fes-
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TeneHocT (OKI14), cooTeeTcTBYOWME 0ONacT MPUMEHEHNA HACTOSALLEro CnpaBOYHMKa
HAT, npneeaeHsbl B Tabnunuyax 1 n 2.

Tabnuya 1 — Koabl no OKB3[

Kog no OKB3[, 2 HanmeHoBaHue Buga geatenoHoct no OKB3[

13 Mpon3BoACTBO TEKCTUNBHBIX N3aENNA

13.20 Mpon3BoACTBO TEKCTUIBHBLIX TKAHEN

13.20.1 MpounssofcTBO TkaHel (6e3 cneumanbHbIX TKaHen) U3 HaTyparbHbIX
BOJIOKOH, KPOME XIornka

13.20.11 [MpOM3BOACTBO LLENKOBLIX TKAHEN

13.20.13 Mpon3BoACTBO NbHAHLIX TKAHEN

13.20.14 Mpon3BOACTBO TKAHEN U3 IXKYTOBbLIX M MPOYUX NYyDSAHLIX TEKCTUNb-
HbIX BOMOKOH

13.20.19 Mpon3BoACTBO TKaHWM N3 NPOYNX PaACTUTENBHbBIX TEKCTUMBHBIX BOMO-
KOH; TKaHM 13 ByMakHOM Npsikin

13.20.2 MponsBoaCcTBO XNon4YaTobyMaXKHbIX TKaHen

13.20.3 Mpon3BoACTBO TKAHEW, 3a UCKIOYEHMEM CrieumanbHbIX TKaHeR, 13
XUMUYECKUX KOMMMEKCHBIX HATEN U LUTanenNbHbIX BONIOKOH

13.20.6 Mpon3eoacTBO apaMmaHbIX HUTEN 1 BONTOKHA

13.30 OTaenka TKaHeN N TEKCTUNBHBIX U3Aenui

13.30.1 OT6enunBaHme 1 okpallmBaHne TEKCTUNS, BOMOKOH, TKAHEN W TeK-

CTUIMbHbIX U3AENWIA, BKMOYAS FrOTOBYHO OAEXAY

Tabnuya 2 — Kogbl no OMNKA

Koz no OKMA 2 HanmeHoBaHne npoaykummn no OKMNA

13 TekcTunb 1 N3AENNA TEKCTUNbHbIE

13.30 Ycnyr no oTAenke npsbk U TKaHEN

13.30.1 Ycnyr no oTAenke Npsbk U TKaHEN

13.30.11 Yenyr no oTOennBaHNIio U KPaLLEHNI0 TEKCTUINBHBIX HUTEN U NPSKA

13.30.12 Ycnyr no oT6ennMBaHnio TKAHEW U TEKCTUNBHBIX U3LEenui (BKNoYas
onexay)

13.30.13 Ycnyr no okpacke TKaHer 1 TEKCTUIBbHbBIX U3Aenui (BKIoYas
onexay)

13.30.19 Ycnyrn no otaenke TKaHem 1 TEKCTUNbHBIX N34enui

JononHuteneHble BUAbl LEATENBHOCTW, OCYLLECTBASIEMbIE MPU MPOU3BOACTBE TEK-
CTUNBHOW NPOAYKLUMM, U COOTBETCTBYHOLLME UM crnipaBoyHukn HAT, onpenenerHble pacnops-
»eHnewm lNpaeutensctea Poceuiickon ®Pegepaunm ot 31 oktabps 2014 r. Ne 2178-p [8], npu-
BeAeHbl B Tabnuue 3.
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Tabnuya 3 — [dononHuTenbHblE BUABI AEATENBbHOCTM, OCYLLECTBISEMbIE NPU
NPOV3BOACTBE TEKCTUMNBHOMN NPOAYKLUW, N COOTBETCTBYIOLME UM cnpaBoqHunkn HOT

Bua gearenbHocTn HavmeHoBaHue cooTBeTCTBYIOLEro cnpasoyHunka HAOT

OumncTka Bbibpocos Bpea- |UTC 22—2016 Ounctka BbIOPOCOB BpeaHbIX (3arpasHSHOLLMX)
HbIX (3arpsA3HAIOLIMX) Be- |BELEeCTB B aTMOCHEPHbIN BO3AYX NPU MPOU3BOACTBE MPOAYK-
LecTe B aTMOCEpHbIN umn (TOBapOB), a TaKke Npwu npoeeaeHun paboT 1 okasaHuu

BO34YyX YCIYT Ha KPYMHbIX NPeanpUsTUSX
OumncTka 1 ytunusaums NUTC 8—2015 Ounctka CTOYHBIX BOL NpW MPOU3BOACTBE MPO-
CTOYHbIX BOA, AyKumn (TOBapoB), BbINOMHEHUW paboT U oOkasaHUWM ycnyr Ha

KPYMHBIX NPeanpuUaTUaX
YTnnusaumna v obesspe- |UATC 15—2015 YTunusaumsa n obesspexnsaHme oTxXoaoB (Kpo-

XVBaHWe 0TX0A0B Me 06e3BpexmnBaHNa TEPMUYECKUM CNOCOBOM (CKUraHWe oTXO-
A0B)

YTunusauusa v obesspe- |UATC 15—2015 YTunusaumsa n o6esspexmnsaHme oTxoaos (Kpo-

X1BaHWe O0TXO0A0B Me 06e3BpexMBaHNA TEPMUYECKUM CNOCOBOM (CKMUraHne oTxo-
A08B)

Pa3smelyeHne otxonos UTC 17—2015 PasmeLyeHre oTxo[0B NPOM3BOACTBA U NO-
Tpebnenus

CucreMbl oxnaxaeHus NTC 20—2015 MNpOoMbILWNEHHbIE CUCTEMbI OXNaXAEHNS

Paspgen 1. O6wan uHcopmauua 06 oTpacnu NPOMbIWIEHHOCTHU

1.1 OTpacneBas opraHM3aums TEKCTUILHON NPOMbIWIIEHHOCTU. OCHOBHbIE
MPOMbILWSIEHHbIE TEKCTUNbHBIE NPOM3BOACTBA U oTpacnu Poccuinckon
®denepauum

TekcTubHas NPOMBILUNEHHOCTL SIBNSIETCS COCTABHOM KOMIMIEKCHOM YacTbi fErkom
oTpacnu, Bknodarolen donee yem 20 nogoTpacnen, cHOPMMPOBAHHLIX U3 HECKOMBKUX OC-
HOBHbIX MPOU3BOACTB, 06bEANHEHHBIX MO ChIPLEBOMY MPU3HAaKY (NMbHAHOE, Xrnon4Yatobymax-
HOe, LUepCTAHOE, LLENKOBOE), @ TaKKe TPUKOTaXKHOE Npon3BoAcTBO. HamevaeTca TeHaeHums
K passuTUiO YHUOULMPOBAHHBIX NMPOU3BOACTB, OCHALLEHHbIX YHMBEPCalibHbIM 000pyAOBaHN-
€M U TEXHONOrsAMM, NO3BONSOWLUMN NPON3BOAUTL OTAENKY 1 0BnaropaxuBaHue TeKCTUIb-
HbIX MaTtepuanoB, PasnM4YHOrO M MHOFOKOMMOHEHTHOMO ChipbeBOro cocrapa. CyliecTByoT
NMpOM3BOACTBA, CMEHMBLUNE aCCOPTUMEHTHBIN PAL (HanpuMep, C NbHAHBIX TKAHEW Ha Xron-
YaTobyMaXHbIE UK C XNONYaToByMaXKHbIX Ha LUEMKOBbIE XOMKONONMAtUPHBIE U BUCKO3HO-
wranenkeHble TkaHw).

TekcTunbHaa NPOMbILLNEHHOCT PO MMeeT oyeHb LIMPOKyto reorpaduio, ¢ npevmy-
LLECTBEHHBIM PacnofIOKEHNEM MPOM3BOACTB B paiioHax, MMELMX eMKne u crabuneHbie
BOAHbIE PECYPChI, @ TaKKe B pafioHax NPOM3BOACTBA Cbipbsi, pa3MeLLeHUst noTpedbuTens unm
KBanuULMpoBaHHbIX TPYAOBbLIX pecypcoB. K oTpacnsm ¢ opueHTaumen Ha Cbipbe OTHOCHT,
Hanpumep, npouasofcTBa nepsuyHon nepepaboTkn cbipbs (MOLU), NbHAHYO NPOMBILLNEH-
HOCTb; C OpueHTaumen Ha noTpebuTtens — LWEPCTAHYH; a C opueHTaumen Ha oba dakTto-
pa — Xxnon4aTtoByMarkHytO, LLEMNKOBYHO, TPUKOTaXHYIO.
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B 3aBucnmocTu oT BUaa nepepabarbiBaEMOro Cbipbsi TEKCTUINBHYHO NMPOMbILLAEHHOCT
YCNOBHO MOAPAa3fensaioT Ha oTtpacnuv. Jliobas ns oTpacne MOXeT BKMOMAaTh criegyrolme
NpPOV3BOACTBA:

1) Npon3BoACTBO NO NEpBUYHON 06paboTKe TEKCTUINBHBLIX BONOKOH (CbIpbs):

a) XJI0NKOOYMCTUTENbHbIE 3aBOAbI AMA OYACTKU XMOMKa-cbipua U Anst OTAeNneHus
BOJTOKOH XJ10MKa OT CEMSIH U YNaKOBKU MX B KUMbI,

6) pabpukn ANst MbITbA LLEPCTU (LUEPCTOMOWMKN), €€ COPTUPOBKW, yAaNeHUs npu-
MECeM, KMpOornoTa W YNakoBKM BOJIOKHA B KWMbI;

B) 3aBoAbl MO NepBUYHON 06paboTke NyBsiHbIX BOMOKOH, FAe NPOU3BOAUTCA Bbiae-
JIEHME BOMOKOH 13 cTebren U nx 04NCTKa, yrakoBka B KUMb,

r) 3aBofbl NO NEPBUYHON OOpaboTke KOKOHOB, BKIHOYAMOLLEN 3anapyBaHUE KOKO-
HOB, UX BbICYLUMBAHWNE W YNaKOBKY B ALLMKY;

2) TPUKOTaXHOE MNPOU3BOLCTBO — COBOKYMHOCTb MEXaHUYECKUX TEXHOMOrMYECKnX
npoueccos, obecnevnsarolmx popMMpOBaHNE TPUKOTEKHOIO MOJIOTHA UIA TPUKOTEKHBLIX
W3LENWA N3 NPSKM U XUMUYECKUX HUTEW MyTEM BSI3aHUS U OTAENOYHOIO NPOU3BOACTBA. JTO
NPOW3BOACTBO NO MPUHATON B PO OpraHM3aLMoHHON CUCTEME SIBMIETCA CaMOCTOSTENBHON
OTPaCIbiO NPOMbILLIIEHHOCTY,

3) oTAenoYHble NPOM3BOACTBA — YaCTb MMM COBOKYMHOCTb MEXaHUYeckux, uanye-
CKUX, TEMMNOBbIX, XMMUYECKNX U BNOXMMUYECKUX NpoLeccoB, obecrneunBarowmx NostanHoe v
nonHoe obnaropaxmnBaHue TEKCTUMbHbIX MaTepnanoB (TKaHEW, TPUKOTaXHbIX NOSIOTEH, U3-
Lenuit), BKNHoYas NOAroTOBKY (pacLUnMXTOBKa, OTBapka, Mmepcepusauus, GeneHve), konopu-
poBaHne (NevaTaHne, KpaweHne) 1 3aKknoYnNTEeNbHYH (PUHULLHYIO) OTAENKY.

B TOBapHOM BbIpaXKeHUM B TEKCTUMLHOW oTpacnu ¢ anpens 2015 r. go anpena 2016 1.
npouasegeHo 443 MnH KB. M TkaHel (+16,5 % k o6bemMy npoLunoro roga), U3 HuX:

- Xxron4aToBymaxHbIX TkaHeh — 104 TeiC. kB. M (+2,2 % k 06beMy MpoLrioro roaay,

- LUENKOBbIX TKaHen — 13,9 TbIC. kB. M (-45,2 %),

- LWEPCTAHbIX TKaHen — 827 TbIC. kB. M (+0,2 %);

- NbHAHBIX TKAHEN — 2,2 TbiC. KB. M (+10,5 %);

- CUHTETUYECKMX N MCKYCCTBEHHbIX TKaHe — 19,6 TbiC. kB. M (+3,1 %);

- TPUKOTEXHOro nonotHa — 1,4 TeiC. T (+19,6 %).

Ha pucyHke 1.1 npveeaeHbl AaHHbIe Bbinycka TkaHe npeanpustmsamm PO B 2012 .



NTC 39—2017

B X/10NM4aTo6yMaxHble W LIE/IKOBble M /IbHAHbIE W LIEepPCTsAHbIe
3% 1%

PucyHok 1.1 — Bbinyck TKaHen npegnpuatuamm P® B 2012 r.,
% oT obuwero uncna

AHanu3 paHHbix 2010-2016 Ir. nokasbiBaeT, YTO COBPEMEHHbIE TEKCTW/bHble OTAe-
NIoYHble NpeanpuATua paboTaloT He B MOJIHYI0 NMPOEKTHYI0 MOLLHOCTb. Mo TKaHAM u Matepu-
anaMm Ha OCHOBe HaTypasibHblX BOJIOKOH HabnifaeTcsa HeKOTOpbI cnag npoussoAcTBa. [Ans
KaXXgon n3 oTpacnei gnsi aToro ectb CBOW NpuymMHbl (M. Tabnuubl 1.1 1 1.2): gnsa wepcTs-
HbIX M NbHOMPOM3BOACTB — HecbasaHCMPOBAHHOCTL MO NOCTaBKaM CbipbA W HeAoCcTaTok
OTEeYECTBEHHOTO CbIpbsl, ANS X/10MNYaTOOYMaXHbIX U LUENKOBbIX NMPOU3BOACTB— CWU/IbHAsA
KOHKypeHLUus. Kpome TOro, cyliecTBYeT Cu/ibHas 3aBUCUMOCTb M MEpPerpyXeHHoCTb MMNOPT-
HOW TEKCTWU/bHON «XUMUel», HefoCTaTOYHO pas3BWTOE MNPOU3BOACTBO COOGCTBEHHOW Tek-
CTU/bHOW «XUMUW», HEPa3BUTOCTb CMEXHbIX MNPOM3BOACTB, 0obecneumBalwLMX co3gaHue
KOHKYPEHTOCNOCO6HOM NPoAYKUMU, & TakkKe BbICOKME LieHbl HA 3HEepPropecypchbl.

Ta6nuua 1.1 — Mpon3BoACTBO OCHOBHbIX BUAOB MPOAYKLMN TEKCTUNBHOIO OTAE/I0YHOIO
npoussogcTtea Ha nepuog ¢ 2010 no 2015 rr. (Mo faHHbIM [pOoMbILLNEHHOE NPON3BOACTBO B
Poccuu. 2016: CraT. c6. / Pocctar. — M81 M., 2016. — 347 c.)

2010 2011 2012 2013 2014 2015

TKaHW — BCero, MAH M2 3369 3609 3972 4164 3995 4530
B TOM 4mcne:

- XxflonyaTobymaxHble 1542 1237 1389 1311 1231 1121
- WepcTaHble 20,7 19,3 141 12,8 11,7 11,0
- NIbHAHbIE 52,5 47,7 45,9 37,7 31,4 25,9
- LWenKkoBble (HaTypasibHble),

TbIC. M2 172 228 175 152 192 260

- TKaHN N3 CNHTETUYECKNX U UCKYyC-
CTBEHHbIX BOJ/IOKOH W HUTE (BKI'HO-

Yyas wTanesbHble) 115 100 144 207 208 285
M3aenusa TpukoTaxHble Yy/JI04HO-

HOCOYHblEe, M/IH nap 322 289 279 248 213 206
TpUKOTaXHble N3fenns, MH LWT. 153 140 141 147 138 115
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Tabnuua 1.2 — Mpon3BOACTBO TPUKOTaXKHbBIX YYNOYHO-HOCOYHBIX M3genui (MnH nap) (no
ZAaHHbIM MNMpombiwneHHoe npouasoacTeo B Poccnn. 2016: Ctat. c6. / Pocetar. — M81 M.,
2016. — 347 ¢c))

2010 2011 2012 2013 2014 2015

N3penns TpUKOTaXKHbIE Yyno4HO-
HOCO4YHbIe — BCEero

322 289 279 248 213 206

B TOM 4yuCne:

- YynKn 23,4 17,6 17,7 18,1 12,1 10,9

- HOCKW 186 167 165 155 128 120
M3 HUX MYXCKMe 91,4 777 74,4 746 55,0 57,3

- KONroTKn 50,3 46,7 46,9 51,7 453 43,7
M3 HUX KEHCKMEe 17,8 18,3 16,4 27,4 25,0 24,4

OdmupmanbHas cTaTucTMka CBUAETENBLCTBYET O TOM, YTO B NPOU3BOACTBE LUEPCTAHbIX
TKaHel NpeanpusTUA 3a4encTBOBaHbl Ha 17 %, NpeanpuUATUS TPUKOTaXHbIX U3AENUN — Ha
28 %, 4YyNnOYHO-HOCOYHbIX — Ha 49 %, xnon4aTobymaxHbIx TkaHen — Ha 54 %. PecypcHas
camoo6ecneyeHHOCTb OTpacnu coctaenaeT nuwb 25 %. [Jons yObITOMHBIX NpeanpusiTUiA
B TEKCTUINBHBIX Npon3BoacTBax cocraenseT 35 %. Mpaktnyeckn Bce Cbipbe (XNOMOoK, 3Hauu-
TenbHbIE YacTb LWEPCTU, NOMMIMUPHBLIX BOMOKOH), Kpacutenu 1M TeKCTWMbHblIE BCNOMOra-
TenbHble BewecTea (TBB) umnopTtupyrotcs.

3Ha4yvMon Npobnemon TEKCTUINBHOW OTpacnu ABNSETCS NPOUCXOAALLMIA NPOTMBOPE-
YMBbLIM NPOLECC cneyuranM3aummn mManbix NPOU3BOACTE NO BbINyCKAaeMON NPOAYKLUMW, C OQHON
CTOPOHbI, U peanusauus cTpaterMm Ha yHUUUMPOBaHWE KPYMHbIX NPOU3BOACTB, C APYron
cTopoHbl. ELle ogHa M3 BaXKHbLIX U OCTpbIX NPOBnemM TEKCTUMBHOTO OTAENOYHOro NPON3BOA-
CTBa — BbICOKME U3AEPXKKN TEKCTUIBHOW OTPACIN, CBsi3aHHbIe C NMOCTOSHHLIM POCTOM Tapu-
¢hoB Ha Bogy, ras, SHepruo (3a nocnegHmne 4-5 net Boipocnu B 3—4 pasa). Kpome Toro, po-
CTY nsgepxek cnocobCcTByeT ycTapeswee obopyaosaHue. Mo gaHHbIM MuHucTepcTsa npo-
MbILLNEHHOCTN 1 Toproenn, 50 % obopynoBaHUs Ha NpeanpuUATUSX oTpacny pabotaet CBbl-
we 15 net, 40 % — o1 10 po 15 net, 10 % — 10 n mMeHee net. KoaddnumeHT obHOBNEHNA
oBopyaoBaHns coctaenseT 3 % — 4 %. dusmdecknii n3Hoc obopyaoBaHMA Ha OTAENOYHbIX
NpeanpUATUSX Ha HacTOALMI MOMeHT cocTasnseT 6onee 20 % — 30 %. TeM He meHee pa-
e oOHoBneHHoe obopynoBaHWe MopanbHO ycTapeBaeT U He COOTBETCTBYET HOBEWLLUM
TexHonornsM oTaenkun. 3a pybexxom napk obopyaoBaHns MEHSOT kaxable 5—7 net. Koad-
rumeHT 0BHOBNEHNS OCHOBHbLIX (hoHAOB B oTpacnm Pd okono 0,5 % (cambil HWU3KWUIA
B MPOMBILLIIEHHOCTW, T. €. B 6 pa3 MeHbLUe, YeM, HanpMep, B NULLEBON oTpacnu). B ngeane
xe 70 % obopynoBaHuNs Ha NpeanpuUsATUSX AOSHKHO BbiTb Monoxe 10 neT.

Ocobon cratben B 3aTparax MO MPOU3BOACTBY OTOENEHHbIX, rMafKoKpalleHbiX W
HabWBHbIX TKAHEW, TPUKOTaXHbIX MOMOTEH W U3AENUIA SIBMSIOTCA 3aTpaThl Ha 3HEPro- N BOAO-
noTpebnerHne. 3TO CBS3AHO C TEM, YTO Onepaumm 1 npouecchl obnaropaxvsBaHns U OTAENKN
TEKCTUNbHbLIX MaTepuanos sSIBASOTCH OGHUMM UX CaMbIX SHEPro- 1 Bogo3aTpaTtHbix. MNosTtomy
BCE OTAENOYHbIE MPEAMNPUSITUS PasMELLaTCA PSAOM C BOAHLIMU pecypcamu. Mo 3anagHo-
€BPOMNENCcKMM HOPMaM pacxof Ha OTAENKY 1 Kr TEKCTUNbHLIX Matepuanos coctasnsaeT 100 n
Bogbl 1 15-20 kBT 4 sHeprun. PeanbHble pacxoabl TEXHONOMMYECKOW BOAbI HA POCCUMCKUX
TEKCTUIMbHbIX NPEANPUATUAX NPEBOCXOAAT 3TU UMdPLI B 2—3 pasa.
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Mo obbemy cOpackiBaeMbIX 3arpPsA3HEHUA CTOYHBLIX BOJ TEKCTUSIbHAA MPOMBILLIIEH-
HOCTb 3aHMMaeT 8-9 MecTO nocne aHepreTnyeckoro komnnekca. CoaepxaHue NOBEPXHOCT-
HO-aKTMBHbIX BELLECTB B CTOYHbIX BoAax psaa npepnpusituin npesblwaetr MAK B 100—
200 pas. lMpyn 1Mcnonb3oBaHUM PasnmnyHbIX KOMMO3NUMOoHHBIX TBB B npouecce XMMmnyeckom
06paboTk BO3MOXHbI peakumn, NPMBOASLLUME K 0OPa30BaHNIO TOKCUYHBLIX NPOAYKTOB, KOTO-
pble HakannmMBaltTCs U akKyMyITMPYIOTCSA B BONOKHUCTOM MaTtepuane. HopmatueHo-npaBsosas
6a3a, nossonsAloLas pernaMeHTMpoBaTe CoOAEp)KaHue TakuxX MOMMIOTAHTOB B TEKCTMILHON
NPOAYKLMW, Ha AaHHbLIA MOMEHT He pa3spaboTana.

PelueHre npobnem skonorn3aumm TEKCTUNBLHOMO OTAENOYHOIO NPOM3BOACTBA HEBO3-
MOXHO ©e3 AanbHeWLlero passnTa COBMELLEHHbIX CNOcoBoB NMOArOTOBKW, KpalleHUst U 3a-
KIMHOYUTENBHOM OTAENKM TEKCTUMBbHBIX MaTtepuanos, a Takke 6es BHeapeHus pecypcocbepe-
raroLmx, 6e30TX04HbIX, SKONOMMYECKN YNCTBIX TEXHOMOMMI Ha OCHOBE UCMONb30BaHWUA Buo-
XUMUYECKUNX, PUMKO-MEXAHNYECKMX NPOLIECCOB M HOBbIX BUAoB 3Heprun (Y3, BY, nnaswma,
CBM). Onsa Toro 4toObl yCMewHo pewaTtb 3TW 3agaqy SKonormsaumm, HeobxoauMo UMeTb
pa3BNTOE MaLUMHOCTPOEHWE, COBEPLUEHCTBOBATEL NPOU3BOACTBA MO BbIMYCKY OTEYECTBEHHBIX
kpacutenen (cm. Tabnuyy 1.3), MUHMMU3NPOBATL UCMOSL30BaHNE MHOTOKOMMOHEHTHLIX TBB
1 MAB, MeTb 060CHOBaHHYHO MOMUTUKY KONIOPUPOBAHNSA M 3aKIOYUTENBHOW OTAEMKU.

Tabnuua 1.3 — Npon3BoACTBO OTAENMbHBIX BUAOB Kpacutenen nu nurmeHTos B PO, T
2010 2011 2012 2013 2014 2015

Kpacutenu opraHnyeckme CUHTETU-
YecKkue 1 naku LBeTHble (nurmeHT- | 15557 | 17 464 | 19867 | 21 131 | 25520 | 28 752
Hbl€) M COCTaBbl Ha UX OCHOBE
B TOM ymcne:

- KpacuTenu AUCnepcHbIe N Co-
CTaBbl Ha X OCHOBE

- KpacuTenm KUCNOTHbIE, Npea-
BapuTESNbHO METaNNU3NPOBaHHbIE
W HEMETAaNNM3NPOBaHHbIE, U CO-
CTaBbl Ha X OCHOBE

- KpacuTenu npoTpaeHbIe U Co-
CTaBbl Ha X OCHOBE

- KpacuTenm OCHOBHbIE U cocTa-
Bbl Ha MX OCHOBE

- KpacuTenu npsiMble N COCTaBbl
Ha nUx ocHoBe

- KpacuTenm, XMMUYeCKN akTUB-
Hble, U COCTaBbl HA UX OCHOBE

- MArMEHTLI M COCTaBbl HA X OC-
HoBe

- KpacuTenm CepHUCTbIE LiBET-
Hble 0ObIYHbIE

- KpacUTENN XXUPOPaCTBOPUMbIE 88,0 84,0 110 165 31,0 121

1248 1768 | 2437 | 2243 | 3402 | 4831

58,0 22,0 43,0 23,0 51,0 22,0

52,0 16,0 7,0 - - -

28,0 85,0 213 158 159 138

199 64,0 114 73,0 55,0 33,0

18,1 - 620 | 355 | 516 | 34,0

12271 {13960 | 14103 | 14465 | 15717 | 17 674

413 | 382 | 315 | 347 | 345 | 321
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OkoH4yaHue mabnuubi 1.3

2010 2011 2012 2013 2014 2015

- NPOAYKTbI CUHTETUYECKUNE Op-
raHu4eckme, Ucrosib3yemMble B Ka-
4YecTBe onTnyeckux otbenmearenen
(6enodopos)

- NIOMUHOOpPLI OpraHnyeckne u
TIOMUHECLIEHTHbIE MaTepuansl, 68,5 66,0 67,3 46,6 55 9,7
npoune
Okenp umHka (6enuna unHKoBbIE) 28649 | 28361 | 29014 | 27 983 | 30619 | 35490

1205 1096 | 2092 | 2980 | 4898 | 4920

B nocrnefHee Bpems OTMeYaeTCs MOLUHBbI UMNyNbC B paspaboTke HoBbIx, Gonee
HanpasneHHbIX W KECTKMX CTaHLapTOB, BKIHOYAOLMX SKonorudeckne TpeboBaHus K Tek-
CTUNbHLIM MaTepuanam n U3genusmM.

Kpome n3BeCTHbIX NpenapaToB 1 3KONOMMYECKNX nokasarernein kayecTsa TEKCTUIBHbIX
matepunanos (pH, cogepxaHue dopmansgernia, NecTUUMAOB, NeHTaxnopgeHona, Hannume
CBOBOAHbIX TSKeSbIX METaNNoB, a3okpacuTeriel Ha OCHOBE 3anpeLLleHHbIX aMUHOB M Kpacu-
Tenen-annepreHoB, a Takke XIIOPOPraHNYeckUX UHTEHCUMUKATOPOB), OLEHNBAETCA YCTOM-
YMBOCTb OKPacok (K BOAe, CTUPKE, NMOTY, TPEHNIO, CIIOHE), @ Talkoke BOSMOXHOCTb BblAENEHNs
NeTy4Mx BeLeCTB (TOMnyon, CTUPON, BUHWILMKIIOreKcaH, deHnnuyuknorekcaH, oyraamneH, su-
HUIMXIIOPWA, apoMaTUYecKne YyrneBogopoabl U Apyrve OpraHnyeckme netyyme BewecTsa) u
KOHTPONMPYETCA 3anax TEKCTUIBHOro Martepuana unu usgenus (He AomkHO BbiTb 3anaxos
NNEeCeHN, BbICOKOKUNALLMX Ppakumi HedTH, pbibbl, apOMaTUYECKUX COEAUHEHWUIA U napdro-
mepum). Ctangapt Jkotekc-100 BkrtoyaeT 16 kaTeropuin TeKCTUNBHOM NPOAYKUMK, NPU U3ro-
TOBMEHUM KOTOPOWM LOIMKHBI BbINMOMHATLCS 3Konornyeckue TpeboBaHust Ha sTanax Bblpaliu-
BaHWNS1 MPUPOAHBLIX BOJIOKOH N MX NepBUYHON 00paboTky, NPSAEHMS U TKAYECTBa, OTAENKU U
W3roTOBMNEHUS rOTOBbIX U3AENUIA.

B HacTosiLlee Bpemsi B Poccuu BBOAWUTCA B AEWCTBUE LLUECTb CTaHBApPTOB Cepum
ISO 14000 (14001, 14004, 14010, 14011, 14012 n 14050). CootBeTcTBME CTaHAapTy 14001
(cMcTemMa 3KONOTUYECKOTO MEHeAXXMEeHTa MPoAyKUUM) SBnAeTcs npeaMeToM hopmanbHON
cepTudmkaumn npeanpuaTrsa (brpMbl), a ocTanbHbIE paccMaTpMBalOTCA Kak BCNoMoraTernb-
Hble. B ykasaHHbIX CTaHgapTax, kak u B MEXAyHapOAHbIX, 3HAUUTENbHOE BHUMaHVe yaens-
€TCsl aHanusy CcofepXaHus B TEKCTUIbHbIX MaTepuanax 3KCTparupyembix Kpacutenem u
NPOAYKTOB MX NMpeBpaLleHnii. B yacTHOCTU, coaepXxaHne AUCcnepcHbIX Kpacutenen (CUHn 1,
3,7, 26,102, 106, 124; oparxesbii 1, 3, 37, 76; xentoid 1, 3, 9, 19, 39, 49; kpacHbr 1, 11,
17) * He porpkHO npeebiwaTe 0,006 macc. %, a KaHUEepOoreHHbIe KpacuTenu (OCHOBHOW Kpac-
HbIh 9, ANCNEPCHBIN CUHWKA 1, KUCMOTHLIN KpacHbIA 26) He AONyCcKaloTCs K NPaKTU4eCKOMY
ucrone3osaHuio. lMepeble craHaaptel cepumn ISO 14000 Gbinn oduLManbHO NPUHATDI
B 1996 r. 3Ta cucTtema CTaHAapTOB PernameHTUpPYET CHWKEHME HebnaronpuaTHbIX BO3AEW-
CTBUIA Ha OKPYXAIOLLYIO CPEAyY U YENnoBeKa Ha OpraHU3aLvoOHHOM, HaLUMOHANbHOM U MEXAY-
HapogHOM ypoBHsX. B bnvkariee BpeMsi cepTudukaums TEKCTUNbHBLIX (B TOM 4Yucne otae-
noyHbIx) npeanpusaTuid no 1ISO 14000 ByaeT ABnATLCA 06A3aTENbHBIM YCIOBUEM MAPKETUHIA
NPOAYKUMN Ha MEXAYHaPOAHbIX PbIHKaX.

Pelwenne akonormyeckux npobnem TEeKCTUIbHO-OTAENOYHOrO MNpoM3BOACTBA OCY-
LLIECTBNAETCA MO MyTU CO3AAHUS NMPUHLMMNANBHO HOBbLIX 3KOTEXHOMOMMI U COBEPLLEHCTBO-

8
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BaHWA CyLLECTBYHOLLMX MPOLECCOB MOATOTOBKM, KONOPUPOBAHUA N 3aKMKOHYUTENBHOWN OTAENKN
TEKCTUNbHbIX MaTepuarnos. [MonHoe pelleHne 3konormiecknx Npobnem otaenoyHon gabpu-
KM — Aeno AOpOrocTosilee U AOMrOCPOYHOE, YTO HE MO cunam GOMbLUMHCTBY POCCHMINCKUX
nNpeanpusTUA B HACTOsILLEE BPEMS PELUMTL caMmocTosiTeNbHO. Pa3paboTka He TONbKO 3KOHO-
MWYHbIX TEXHOMOMWA, NMPUBOASALLMX K CHKEHUIO ceBeCTOMMOCTM NPOAYKLMW, HO U OfHOBpE-
MEHHO 3KonorM4eckn 6e3onacHbIX SBASIETCH OAHMM U3 MEPBbIX 3TAMNOB PELUEHNA 3KOnornye-
CKon npobnembl kaxaoro npoussoacTea. Bmecte ¢ atum AomkHO ObiTe 06ecneyeHo rocy-
LapCTBEHHOE perynupoBaHue W CcoUHAHCUPOBAHUE TMPOEKTOB CO3JaHWSA KOMIIEKCOB
OYMCTHBIX COOPYXEHU, oBecneumBaloLMX MOJSHOLEHHYO 1 adduumeHTHyo paboty npea-
MPUSITUIA NO NPOEKTHON MOLLIHOCTW.

Co3sfaHne 3KonorMyHbIX U pecypcocbeperaroLLmx TEXHONormn vawle Bcero 6asupyetca
Ha TemnepaTypHON WHTeHcUdMKaLMM NPOLECCOB, MCMOMb30BaHUM U BUOXUMNYECKUX KaTa-
NM3aToOpOB, U NMOBEPXHOCTHOMW CEMEKTUBHON MOAMMUKALIMM BONOKHUCTLIX Matepuanos, uc-
KIMIOYEHUM BbICOKO3aTpaTHbIX MPOLECCOB, TakuX, Hanpumep, kak mepcepusaumns. C uenbio
COKpaLLEeHUsi KpacuTerne B CTOYHbIX BOAAX M KONMYECTBA MPOMbIBHLIX BOA B HacTosilee
BPEMS MPOM30LEN aKTUBHbBIWA NMepexos Ha nevyaraHue NMUrMeHTHbIMUA KpacuTensmu, He Tpe-
OyloLMMK CTagMU NPOMBLIBKA. 3TV TEXHOMOMW MPEeAnoYTUTESNbHBI AN NONYYEHNs TKaHen
Lwmpokoro notpebnenns HM3koW ueHoBow rpynnbl. OgHaKo STOT Mpouecc UAEeT oTyacTu
B yLLEepO kayecTBa U 9KOSNOMMYHOCTU NOMyYaeMblX NeYaTHbIX PUCYHKOB ANA TKAHEW LEeTCKOro
accopTMEeHTa W 3KOTKaHel C MOBbILWEHHOW A06aBnNEeHHOW CTOMMOCTLIO, Tpebylomx Ko-
JIOPUPOBaHNA KpacuTensamm, Hanpumep akTUBHBIMUY, NPOYHO YAEPXKMBAIOLLMMUCS Ha BOMOKHE
NMOCPEACTBOM XUMUYECKUX CBA3EN.

MpPUYMHBLI CHIPKEHUSA NPOU3BOACTBA TKAHEN CBA3aHbl TAKKe CO CTPYKTYPHBLIMU 1 CNpo-
coBbIMU hakTopamu. Onpepenstowmm akTopoM CAEPKUBAHUA NPOU3BOACTBA TEKCTUNBHOM
NPOAYKLMN SIBNSIETCA HE CTONbKO OrpaHudeHue crnpoca notpedutensamu, kak B 90 rr. npo-
LUMOro BeKa, CKONMBbKO WU3MEHMBLLMIACS CrpPOCOBbIA hakTop. JTO BO3pacTawllas OCBeAoOM-
JIEHHOCTb HaCENeHUs 0 BO3MOXHOM BbICOKOM Ka4eCTBE TEKCTMMBHOM NPOAYKUWM, BbICOKas
rPamMOTHOCTb HaceneHus B 06nacTv TEXHOMOMMIN OTAENKU TkaHel, BbicTpoe pacnpocTpaHe-
HVWe MHOPMaLMM O MUPOBLIX TEHAEHUMAX HOBEWLUEWN MPOAYKUMKW. ITU akTopel cnocob-
CTBYIOT HEMPEPLIBHOMY YBENUYEHWIO JONU UMMOPTa TEKCTUIbHOW npogykumn. OaHako 6onee
JelleBas, He Bcerga KadyeCTBeHHasi U SKOMOrMYHas, UMMOPTHas TEKCTUINbHas MPOAYKLUS
CHWKaeT BO3MOXHOCTb peanmnsauum OTEYECTBEHHbIX TKaHEel M FOTOBOW MPOAYKUMN Ha BHYT-
PEHHEM PbIHKE.

Co3sfaHre KOHKYpPEHTOCMNOCOOHOM 1 BbICOKOIKONIOTMYHOM TEKCTUNBHON NPOAYKLMN Bbi-
3bIBaET HEOOXOAUMOCTE (POPMMPOBAHMS HOBbLIX TEKCTUIBHBLIX MPOM3BOLCTE M MOLEPHU3NPO-
BaHWSA LENCTBYIOWMNX Kak BbICTPO pearpyrolmx Ha CbIpbEBLIE UBMEHEHWS, B TOM YMcChe Le-
Hbl Ha Cbipbe, TEHAEHLMN NOTPEOUTENLCKOro Crnpoca M YTo caMoe rMaBHOE caMum hopMu-
poBaTb MOAY Ha 3KOTEKCTWUIb. JTO AOMKHbI ObITb NMPON3BOACTBAE, OCHALLEHHbIE YHUDULUPO-
BaHHbIM 00OpyAOBaHNEM, MO3BOMNSAOLLMM MMOKO U B KpaTyalllne CPOKM NepexoauTb Ha Ho-
Bblli 8CCOPTUMEHT, BbINyCKaTb TKaHW HEe TOJSIbKO MacLUTabHbIX 3aKa3oB, HO U MarnbiMu NapTu-
MM C Y4ETOM CE30HHbIX MOTPEOHOCTEN HaceneHusi, NoTpebHOCTel B TEKCTUNE rocyaap-
CTBEHHbIX CMyX0 ¥ CheLmannanpoBaHHbIX MPON3BOACTB.
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1.2 KoHbOHKTYpa pbiHKa xnonyatobymaxkHbIX TkaHel B Poccuitckom
®depgepaummn

1.2.1 TeHOeHUMA pa3BUTUS XITONYaTOOYMaXXHOM NPOMbIWIeHHOCTU B Poccun

XrnonyaTobyMaxHble TKaHW — CaMble@ MHOrOYMCIIEHHbIE Mo 06beMy BbINycka: WX
yaenbHbIA Bec B obLleM Bbinycke TkaHeln coctaenser Gonee 70 % Bcex TkaHen Poccum,
cpean KOTopbIx NpeobnafaroT TkaHM ObIToBoro 3HaveHus (benbeBble, MONOTEHEYHbIE, HOpP-
MEHHbIE, COpPOYeYHbIe). 3HAYNTENBHOE MECTO B acCOPTMMEHTE Xnon4atobymMadkHbIX OTae-
JIOYHbIX MPOV3BOACTB 3aHMMAIOT TUMOBbIE TKaHU (CUTLBI, 653K, caTuHbl, nonnuH, 6aTucr,
capxa W guaroHans). NposBnseTcs CMeLleHne acCOpTUMEHTHOrO psga B CTOPOHY Mpous-
BOACTBa BbICOKOKAQYECTBEHHbIX TKAHEN BbICOKOW 4006aBNEHHOW CTOMMOCTU (CaTWuHbI, NONu-
Hbl, COpoYeYHble N (POPMEHHbIE TKaHW OAEXKHOW rpynmbl). PacumpsieTca acCopTUMEHT CMme-
COBbIX TKaHEN C MarnbiM BIIOXEHNEM XWUMWUYECKMX BOMOKOH, B OCHOBHOM MNOMM3UPHOro, a
Takke BUCKO3HOro. MNMPUMEHSOTCA HOBbIE BUAbLI OTAENKWU, pa3HOOBpasHOe XyAOKECTBEHHO-
KONMOpUCTUYECKOE OPOPMITEHME.

XnonyatobyMaxHbIe TKaHW TPAAULIMOHHO 3aHMMAIT NuAaMpyowee Mecto B obLiem
BbINycke TkaHew B Poccun. MpefHasHa4YeHsl OHW B OCHOBHOM ANS yAO0BNETBOPEHUsi NoTpeb-
HOCTelN BHyTpeHHero pbiHka. OcobeHHOCTbIO 3TOM OTpacnv SBMSETCS NofHas opueHTauus
Ha NPVBO3HOE HaTypaneHoe Cbipbe, Tak kak B Poccum B cuny cneundukn npupogHo-
KNMMaTUHECKMX YCIOBMIA XNOMYATHUK He Bo3aenbiBaeTca. bonee 80 % xnonka-BonokHa BBO-
autca B Poccmto m3 rocypapcte LieHTpanbHon Asuu, cBbiwe 6 % — n3 AsepbanmpkaHa u
npumepHo 10 % — n3 cTpaH ganbHero 3apybexea (Ervinet, Cupua, CyaaH).

OCHOBHOE NPON3BOACTBO MO-TIPEXHEMY COCPEAOTOYEHO B CTAPbIX paloHax, OHO Opu-
EHTMPYETCA Ha TPYAOBbIE PECYPChl U KBannUKauMoHHbIE HaBbIkW. LieHTpanbHbI 1 CeBepo-
3anagHeii paiioHsl obecneunsatoT 85 % 0OLLEPOCCUINCKOTO Bbinycka XnonyatobyMaHbIX
TkaHel. OcobeHHo BbigenstoTcs UsaHosckas (MBaHoBo, Telkoso, Lys, KuHewma), Mockos-
ckan (Mocksa, HoruHck, OpexoBo-3yeBo), Teepckas (Teepb, BoiwHuin Bonouyek) n Apocnae-
ckan obnactu, a Tawke CaHkT-leTepbypr 1 ero npuropogsl. B HoBbIX palioHax eBponenckomn
yactu Poccum Bonbluee 3HaYeHUe UMEIT TpyAaoBble pecypchl. 3aech BbinyckaeTca 6onee
10 % xnonuatobymaxHbix TkaHew: Mosomkee (Kambiwmn), Bonro-Batckuii palioH (YeGokca-
pbl), CeBepHbin KaBkas (KpacHopapckuin kpan). Mpeanpusatua 3anagHon n BoctovHon Cu-
6upw, JansHero Boctoka (BapHayn, Omck, Hosocubupck, Tomck, KaHck) opueHTupytotTea Ha
notpebuTens un gatoT YyTb 6onee 3 % xnon4aTobyMaxKHbIX TKAHEA.

OpHako, Mo AaHHBbIM areHTCTBa «AHUT3KCY», AOMNA XNOoN4YaTobyMaxHbIX TKaHEeN oaex-
Hom rpynnbl (kogbl OKMA 17.20.20.124 n 17.20.20.134), obpabaTtbiBaeMbix Ha OTAENOYHbIX
NPeanpUATUSIX OTEYECTBEHHOW TEKCTUNBHON NPOMBILLNEHHOCTH, cocTaBnseT He Gonee 2,5 %
oT obwero Bbinycka xnon4aTtobymaxHbix TkaHen. B OCHOBHOM 3TO TkaHW ANsi NPOU3BOACTBA
fomawHen (cutel, 6a3b, donadens) nnu paboyen (anaroHans, capka, LBYHUTKA) OAEXAbI.
3a nepwog ¢ 2010 no 2014 rr. BbINYCK TKAGHEW [aHHOW NOArpynnbl COKPATUMNCH Ha TPeTb
B HaTypanbHOM BbipaxeHun. MMMNopTHbIe MocTaBkU XNon4aToOyMadKHbIX TKAHEW OAEXHOW
rpynnel geknapuvpytotes no kogam TH B3/ 5208, 5209, 5210, 5211 n 5212, npuuem ocHoe-
Hon o6bvem — no koay 5208. B HaTypansHOM BbipaxeHnn umnopT B 1,5—-1,7 pasa npeebilua-
eT 06beM CoBCTBEHHOMO NPOM3BOACTBA.

[ons skCnopTHO OPMEHTUPOBAHHONM NPOAYKLMK B CTPYKTYPE OTEYECTBEHHOIO BbiMyCcKa
B 2014 r. cocraensina okono 25 %. Mo akcnepTHbIM OueHkam, NOTPeBHOCTL POCCUIMCKON
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LUBENHOW NPOMBILLMEHHOCTM B XJ1on4aToByMaHbIX OAEXKHBIX TKaHsX (C cogepkaHneM xmon-
ka Gonee 85 %) npumepHo Ha 40 % — 45 % obecneunBaeTcs 3a c4eT COBCTBEHHOrO NPouns-
BOACTBa.

TeM He MeHee POCCUIACKMI PBIHOK XNon4aTtobyMa)HbIX TKaHEW BOCCTAHaBMMBAETCS:
cokpaTmBmnce B 2014 n 2015 . Ha 9,4 % 1 4,2 % (ao 1215,9 MNH KB. M) COOTBETCTBEHHO,
no utoram 2016 r. notpebneHve B HaTypansHOM BbIPpaXeHWU BbIpOCno Ha 2,8 %.

OCHOBHbIE UrPOKU Ha pblHKE XNon4vaTtobymaxkHbIX TkaHeh — AnbsHC «Pycckmin Tek-
ctunby, «Hopateke» n «TAJ-XonamHr», 4To no3sonseT hopMMpOoBaTb €AUHLIN XIONKOBLIN
OpeHs 1 NOAKMHOYATE K SKCMOPTY YYacTHUKOB PbiHKA, HE MMEIOLLMX OPUCOB B KPYMHBLIX 3a-
nagHbix ctpaHax. Mo gaHHbIM PocctaTa, B 2016 r. oTMeYaeTcs NnonoxuTensHas AMHaMuKa
npounssoacTea Ha criegyowmx npeanpusatnsx. 000 TekctuneHas Komnanus «KpacHas Tan-
Kay, 000 «MUPTeKc», 000 «unaH-TekcTunby, 000 «LUymnckmn TEKCTUNbY,
000 «3puga», OMN 000 «KambiwmHerMpom» (r. Terkoo) u OCIM OO0 «[lpanmMTekc»
(r. PogHukn). BospactaeT MoLHOCTL NpeanpuaTin « MenaHxesbI TekcTUby (r. iBaHoBO) U
«Mporpeccy (r. saHoso), OA «KpacHbie Tkaun» (Hpocnasckas obnactb), OAO «AnbsHC
«Pyccknin TekcTUnby, B COCTAB KOTOPOrO BXOASAT ABa XNON4YaToOyMaXHbLIX NpeanpusTus:
OAO «Teepckaa maHydaktypa» n 00O «TenkoBckui xnonyartobymMaxHbIn KOMOMHaTY,
3AO «Hosbin Mmp» (Mepecnaenb-3anecckuin Apocnasckon obnacTtn).

Ha tepputopumn MBaHoBCKOM 0BnacTy Npom3BOAUTCS 4 M U3 KaxkablX 5 M xnonuaTo-
OyMaxHbIX TKkaHen, Bbinyckaembix B Poccun. MNepewmBatoTcs B rotoeble nagenvsa 60 % Bbl-
MyLLEHHbIX TKaHEN, O4HAKO MOLLHOCTU NPeanpuUsTUA He JOCTUIarT NPOEKTUPYEMbIX MOLLIHO-
cTen. [ins nerkoro accopTMMeHTa TkaHen MOLLHOCTY npeanpusatum Bapbupytotes ot 200 ao
250 TbIC. M/CYT Npu NpoekTHOM MowHocTn 300-500 Thic. nor. M/cyT. Ana npeanpusaTyn, cne-
LUManmManpyloLLMXca Ha BbINycke TSHKEmMbIX XnonyatobyMakHbIX W CMECOBbIX XJIOMKO-
nonnadmpHbIX TKaHelr, MOLHOCTb cocTaenseT ot 70 ao 150 Teic. nor. M/CyT npoTVB
300 TbIC. M/CYT MPOEKTHOM MOLLHOCTU. py 3TOM pacTeT 4Mcno NpesnpusaTUiA, UMEeRLWmMX
CMELLUaHHbIA accopTUMEHT, Briarogaps OCHaleH o 060pyaOoBaHNEM CMELLAHHOrO (yHUK-
LMpPOBaHHOr0) TuMa, NO3BONAIOLLEro BbiNyCKaTh Kak TSKErble, Tak U nerkue TkaHu. Cosaaror-
CA HOBEWLUME OTAENOuHbIE NPeanpUsaTUA, creumanusupytopmecs Ha 6eneHmn xnonyaToby-
M&XHON Mapnm n otaenke (6eneHnn, kKpaweHun, neYaTaHum 1 3aKTioHUTENBHOW OTAENkKe)
TPUKOTEXHBIX Xnon4yaTobyMaxHbIX NOMOTEH, CO CPABHUTENBHO Marioll MOWHOCTLIO OT 20—
70 TbIC. M/CyT.

1.2.2 PbIHOK U aCCOPTUMEHT XNon4YaTtobyMaXHbIX U CMellaHHbIX TKaHen,
BbINyCKaeMbIX NPeANPUATUAMU XJIONYaTOBYyMaXXHOW NPOMbILLIFIEHHOCTH

JeneHne accopTMMeHTa BbiNyCcKkaeMbIX TKAHEW Ha rpynnbl U NoArpynnbl NPON3BoAUT-
CAl, C OJHOWN CTOPOHbI, NO HasHaveHuto (Benbeeas, nnarbesas, NoAKNaao4Has, NonoTeHeuy-
Hasi, nnatodHas wu Aap.), ¢ APYron — no OCOBEeHHOCTSIM CTPYKTYpbl (catuHoBas rpynna), a
TakKe No NpuaHakaMm CBOWCTB, KOTOpPblE TKaHW NpuobpeTatoT B NMpoLecce TEXHOMOMMYECKNX
NpoLLeccoB NPOM3BoACTBa (HanpuMep, rMaakokpalleHas, MenaHxeBasi U NecTpoTkaHas nog-
rpynnel, Bopcoeasd nogrpynna). B psge nmoarpynn yunTbiBaeTCA CE30HHOCTb HAa3HAYEHUSA
(aemMmncesoHHas, NETHAS Y 3UMHASA NOATPYNNbI MNATLEBOW IPyNMb).

TkaHn n3 xrornka AensT Ha ase Gonbluve rpynnbl: GbiToBble (80 %) N TeXHUYECKUe.
MoBepxHOCTHas MOTHOCTL Ha 1 M2 Ana xrnonyaTtoBymaxkHbIX TKaHel coctasnser 45—
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850 r. Mo aTomy CBOWCTBY MaTepuanbl Aenat Ha: nerkme — o 100 r, cpegHue — ot 100 ao
200 r, Tspkenble — Gonee 200 T.

MaTepuanbl no xapakrtepy oTgenku ObiBaroT CypoBbIMW, FNafkokpalleHbiMKn, oTbe-
NEHHBIMW, MeNaHXeBbIMU, HABUBHLIMK, MYyNMHAPOBAHHBLIMW, MEPCEPU30BaHHLIMK, HEMEepCe-
pV30BaHHbLIMK, annpPeTUPOBaHHBIMU, HEANNPETUPOBaHHLIMW U Ap.

Ha npaxtvke ans ynobcrea TkaHu M3 XNnonka pasaensaoT Ha 17 6onbmx rpynn: 6enb-
€BYI0, CUTLIEBYIO, BA3EBYI0, CAaTMHOBYIO, NNATENbHYO, OAXHYI0, TUKOBYIO, NMOAKNAA0UHYHO,
BOPCOBYO, MNATOYHYIO, Fpynny CypOBbIX TKaHEW, MOMOTEHEYHYIo, ofesinbHylo, MebenbHo-
[LEKOpPaTMBHYHO, YNaKOBOYHbLIE TKaHW, FPYNMNy TEXHUYECKUX TKaHew, rpynny mapnu. JenenHve
Ha rpynnel, @ 3aTeM MnoAarpynmnbl OCYLLECTBIIAOT MO NPU3HaKaM: Ha3HaYeHWIo, 0COBEHHOCTAM
CTPOEHWSI, OTAENKE, CE30HHOCTM.

Bce cypoBble TkaHU pasnuuyaroTcs LienbIM psaoM nokasaTtenen, K KOTOpbIM OTHOCATCS:
TNIMHENHasi NNOTHOCTb MNPSPKU (TEKC) N ee BOMOKHUCTLIA COCTAB MO OCHOBE U YTKY; NMOTHOCTb
HUTE MO OCHOBE M YTKY (YMCIIO HUTEN Ha 10 CM), NOBEPXHOCTHAsA MFOTHOCTL TKaHW (r/m2);
LUMpMHa TKaHK (CM); paspblBHasA Harpyska nonocku TkaHu 50 x 200 mm (H); Bua nepennete-
Husi. Hopmbl nokasaTtenen (puanko-MexaHU4eCcKMx CBOMCTB 3aKnablBaloTCa B HOPMAaTUBHO-
TEXHUYECKYIO AOKYMEHTaLuo: TexHnyeckue ycnosusi (TY) nnu rocygapcTeBeHHbIN cTaHaapT
(FOCT), no koTopbIM BbipabaTbIBaOTCA CypOBbIE 1 rOTOBbIE TkaHW. Kaxxaomy Buay TKaHu no-
cne ee pa3paboTku N YTBEPXKAEHUS TEXHUYECKUX YCITOBUIA, ONMTOBOW N PO3HUYHOWN LUEHbI Npu-
cBavBaeTCsa HOMep apTUKyna.

Mpennpuammsa xnonyatoBymaxHOW NPOMBILLIIEHHOCTW, MaBHbIM oBpa3om ee oTae-
N0YHbIE MPOV3BOACTBA, BbINYCKAOT Pa3nMyHbIA aCCOPTMMEHT TKaHeW Kak YMCTO Xnon4yaTo-
OyMaxHbIX, Tak U cMeLlaHHbIX. [py coaepXaHun CUHTETUYECKUX U UCKYCCTBEHHDBIX BOSO-
koH 80 50 % TKaHW YCNOBHO OTHOCHAT K aCCOPTUMEHTY XNON4aTobyMaXKHOW NPOMBILLNEHHO-
CTW, a nNpu cogepxaHnumn onee 50 % — K aCCOPTUMEHTY LUENKOBOW OTpacnu.

B kauecTtBe nonydabpukata nnu Cbipbs ANs BbiNyCKa rOTOBbIX TKAHEW UCMOSNb3YHOT
CYpOBbl€ TKaHW, U3roTOBMNEHHbIE TKALKMMU MPOM3BOACTBAMU C MPUMEHEHMEM TKALKUX CTaH-
KOB pasfinyHbIX CUCTEM.

CyLyecTByeT HECKOMbKO BUAOB NepenyieTeHUA, KOTOPbIMU BbipabaTbiBaloT Ha TKaLKUX
CTaHKax CypOBble TKaHW: MONOTHSIHOE, CapKeBoe, CaTMHOBOE U CrnoxHble. Hanbonbluee ko-
NIMYEeCTBO XnonyaTobymaxHbIX TKaHeW BblpabaTbiBaeTCsl MONOTHSHBIM NEpenfeTeHneM, 3Ha-
YUTENbHO MEHbLLE CaTMHOBBLIM U capkeBbiM. CNOXHbIE NepenneTeHns], ABMsoLWMEC KOMbu-
HaLuWel OCHOBHbIX NepenneTeHnn, NPUMEHSOT 0BbIMHO ANs BbIpaboTKM NNaTbeBbIX, a Takke
HEKOTOPbIX APYTNX TKAHEN.

[ns TkaHel cuTUEeBOM rpynnbl CTAaHAAPTOM YCTaHOBMEHb! WnpuHbL: 150-180, 220—
280 cM. TkaHu cMTLEBOW rpynmnbl 0BLIMHO ONanvBaroT C OAHON CTOPOHbI, KOTOPYIO 3aTeM CYU-
TaloT NNLEBON, YaCTUYHO MEPCEPU3YHOT U MOABEPratoT NonHoMy Lnkny 6eneHus. Cutupl Bbl-
MYCKatoTCs B OCHOBHOM B HabMBHOM BUAE, B HE3HaUMTENbHLIX 06bemax — rnagkokpaile-
HbIMW. B CBSI3N € 3HeprosaTpaTHOCTBIO, TPYAOEMKOCTBHO M CYLLIECTBEHHBIM BOAONoOTpebne-
HMEM UCYE3MN BbITPaBHbIE N PE3EPBHbIE PUCYHKU MO OKPaLUEHHbIM TKaHSIM, YMEHbLUaeTCa
NMPVMEHEHNE MHOrOBamnbHbIX FIPYHTOBBIX PUCYHKOB, PUCYHKOB C NMPSIMbIMW KNeTKaMm U Lenbii
pSA APYMMX TPYLAHBIX B TEXHNYECKOM OTHOLLEHUMW W OMAcHbIX B 3KONOMMYECKOM MNIiaHe TeXHO-
noruiA kornopupoBaHus. B To xe BpemMs B nocnegHune rogsl HEONpaBaaHHO CHUSUICS YPOBEHb
HabuMBHbIX TKaHEW OLEXHON rpynrnbl C FPYHTOBbLIM NEYaTHLIM PUCYHKOM aKTUBHBLIMU KpacuTe-
namu n BenbeBbIx TkaHen ¢ 6eno3emensHLIM OPHAMEHTOM MUTMEHTHBIMUW KpacuTensimuy.
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Bbasesas rpynna HacuiTbiBaeT Ao 15 apTuKynoB TkaHeW NOMOTHSAHOIO Mepenrerte-
HUs. NoBepxHOCTHasa NNOTHOCTL FOTOBbIX TKaHeN Os3eBOM rpynnbl cocTaenseT oT 126 o
160 r/m?, yawe 140-150 r/mM2. [onyckaloTca WwWupmuHbl Tkanen 140-280 cm. TkaHn 6a3eBoit
rpynnbl MOTYT BbIMYCKaTbCA KaK rMafKoKpalLeHbIMU, TaK U NevaTHbIMA B 3aBUCUMOCTM OT Mo-
Kynarenbckoro cripoca. CoBpemeHHble 6531 MoryT Bknouatb A0 15 % NbHAHOrO KOTOHMHA.
TkaHy MCNonb3ylT rNaBHLIM 0BPa3oM ANs NOCTENLHOro Benbs, a Takke, HanpUMmep, ANs 13-
rotoBneHns 6enbix xanatoB MEAMLMHCKMX U Apyrux pabOTHUKOB, T. €. TKaHU WCMOMb3yoT
B Tex cnyvasx, korga tpebytorca 6enble npoyHble TkaHW. CTeneHb 6ennaHbl 6enbeBbIX TKa-
Hen pomkHa 6biTb He MeHee 82 %. B cocTae 6s3eBoi NoArpynnbl BXOAAT TaKKe TKaHW Anis
neneHok, Bbinyckaemble B otbeneHHOM Buae 6e3 HaHeCeHMs1 annpeToB C MOBEPXHOCTHOM
MAOTHOCTLIO OKOMO 85 r/M2.

MuTkanesas noprpynna, Bxofsujas B coctas 6enbeBoN rpynnbl TKAHEW, COCTOUT U3
HabuBHbIX CUTUEB, Maaanonamos, WndoHoB. Maganonambsl B OTAENO0YHbIX NMPOM3BOACTBaX
W3roTOBNAIOT U3 CYpOBOro MUTKANs NyTeM MOSHOMo LKna oTbenuBaHusi, HaHeCEHWA annpe-
Ta u obpaboTkm Ha kanaHgpe c rnagkum sanoM. OTGeneHHble Magarnonambl U LWKUGOHbI
B OCHOBHOM MCMONb3YIOT AN U3roTOBNEHNS HaTenbHOro Gerbsi, NNaTheB U B Ka4YecTBe OT-
fenoyHbix marepuanos. B coctaB 6enbeBon rpynnbl BXOAST TKaHW, KOTOPblE COCTaBMsItOT
crneuwansHyto noarpynny. K HUM OTHOCATCA rPUHCOOHDLI, TUK-NACTKK, BbiNycKaemble B 0TOe-
NEHHOM BUWZE C MIMOTHOCTBLIO FOTOBOW TKaHW 165—190 r/im2.

CaTunHoBas rpynna BbipabaTbiBaeTCA CaTMHOBLIM NEPENNETEHNEM C YTOUYHBLIM Nepe-
KPbITUEM Ha NMUEBON CTOpPOHe. CatmHoBas rpynna HacumTbiBaeT 30 apTuKyroB TKaHEW.
B 3aB1CMMOCTU OT BMAA NPUMEHSIEMON MPSPKU pasnuyaloT KapaHble U rpebeHHble caTuHbl.
B oTaenkHbIX criydasx BbinyckaroT nonyrpebeHHble CaTuHbI U3 OCHOBbLI KapAHOro NPSAEHUS U
yTka rpebeHHoro npsgeHus. CaTuHbl BbiNycKatoT OTOENeHHbIMM, FNaAKoKpaleHbIMU U ne-
YaTHeIMW. Bce TkaHn catnHOBOW rpynnbl MOABEPratoT TLaTensHOMY OnanvMBaHuIio ¢ NMLEBON
CTOPOHBI, MEPCEpPU3YIOT (HE MEpPCEepU3YIOT CaTWHbI, BblpaboTaHHbIE M3 MEpPCEepU3OBaHHOMN
MPSKA UK XJTOMKa BbICOKMX HOMEPOB, @ TaKkKe C BIIOXXEHMEM BUCKO3HOIO M MONM3OUPHOro
BOIOKOH). [1nA caTMHOB MPUMEHSIOT pasnMyHoe kanangpuposaHue. [na TkaHel caTMHOBOW
rpynnsl NpeaycMoTpeHbl cneaytowme wnpuHel: 150-160, 220-240, 260-280 cwm.

MnarbeBas rpynna. TKaHW NNaTbEBOM rPynbl B aCCOPTUMEHTE XNon4aTobyMaxkKHbIX
TKaHel ObITOBOrO Ha3HaYeHWst He MHOTOYMCIEHHBI U MOAPa3AENsOTCs Ha crnefyowme noa-
rpynnbl; AEMUCE30HHYHO, JIETHIOK, 3MMHIOH U TKaHW U3 CMECM XJI0MKa C XMMUYECKMMMN BOJIOK-
Hamu. [leMncesoHHas nogrpynna BKMHOYaeT BCe CopoyedHble, pybalueyHble, nnatbesble W
NNaTbeBO-KOCTIOMHbIE TKaHW, LUMPOKO BOCTPEOOBaHHbIE LIBEWNHOW MPOMbILLNEHHOCTLIO M
Tpebyrowme mmnopTosamellerHms. VX M3rotoBRsitoT M3 XNON4YaTtobyMadkHOW, XSOMKOMOSM-
apvpHOW C copepxaHveM o 45 % nonvMaUpHOro BONOKHA, OAHOHWTOMHOW U KPyYeHOMN
B 2 CNOXEHWS, KAapAHOW 1 rpeBeHHON Npstkn pasnnYHON NWHENHOM NNOTHOCTU. TkaHu aemu-
CE30HHOW MOArPYMMbl BbINyCKaT B OCHOBHOM B MeYaTHOM W rnagkokpaweHom suge. OT-
JEenbHble TKaHU 3TOW MOATPYMMbl MO KEMaHUKD 3aKa34MKOB MOTYT BbIMyCcKaTbCsl OTOENEHHbI-
MW. B nocnegHee Bpemsi ANA yNydlleHUs NoTpebuTenbCkUX CBOWCTB (BHELLHWUIA BUL, Maro-
yCaf04HOCTb, M3HOCOCTOMKOCTL, KOMMOPTHOCTE M ApP.) HAMETUNAcb TEHLEHUMSA K yBennde-
HUKO NMPOM3BOACTBA CMELUAHHbIX TKaHeW AEMUCE30HHOW MOArpynnbl, rmaBHbIM 0Opasom ny-
TeM npumMmeHenns npsxn n3 30 % — 45 % nonuadmpHoro 1 30 % — 55 % xnonkoBoro BoOso-
KOH. Ons TKaHelh AEeMUCE30HHOW MNOArpynnbl CTaHAapTOM MpefyCMaTpuBaloTCs LUMPUHBI
140-180 cm.
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JNleTHsa nogrpynna nnaTtbeBoOW rpynnbl TkaHen BknovaeT Gonee 50 apTukynosB B oc-
HOBHOM CPaBHUTENbHO TOHKMX W MErkMx MnaTbeBbIX Xnon4aTobymakHbIx TkaHewl. Marotos-
TNSIHOT TKaHN NOMOTHSAHBIM UMM CROXHBIMW NepenneTerHmnamn. K suMHen noarpynne oTHocATCs
TKaHW ¢ Hauyecom: dpnaHenu n 6arikm ¢ ABYCTOPOHHUM HayecoM, ByMasen ¢ OAHOCTOPOHHUM
HayecoM. TkaHW faHHOW NoArpynnbl BbINyckaloT OTOENeHHbIMK, rMafKoKpalleHbIMU 1 neyvaT-
HbIMW. 3HAUUTENBHOE KONMMYECTBO raHenn oopMNSeTCs PUCYHKaMn ¢ AETCKOW TemaTu-
kor. OpexHan rpynna TkaHew NOApasfenserTcs Ha Cneayrolme noarpynnbl: rnagkokpalle-
Hble, TKaHW creymanbHOro HasHaueH!s, MenamxeBble W NeCTPOTKaHble, 3UMHASA noarpynna.
[na TkaHew faHHOWM rpynnel ycTaHoBNEHbI WipuHel 120—180 cm.

Moarpynna rmagkokpalleHbIX TKaHen coctout u3 Bonee yem 70 apTukynos. Xnonya-
TOBYMaXKHbIE TKaHW STOW MOArPYnnbl OKPALLMBAKT B OCHOBHOM C NMOMOLLBH CEPHUCTBIX U Ky-
BoBbIx Kpacuteneh. [Ans cMellaHHbIX TKaHeW, rnaBHbIM O0pasom XNOonKononUaUPHbIX,
HaYMHaKT NPUMEHSTbL TEPMO30MbHBIN CNOCO6 KpalueHUsI CMECbI0 AUCNEPCHBIX U KyBoBbIX
KpacuTenenh. Bo3amMOXHO MCMoNb3oBaHNME CMECEN AMCMEPCHBIX U aKTUBHBLIX KpacuTenen npu
KpalLeHWM Kak TEpMO30rbHbIM, Tak U Apyrummn cnocobamu. MNpy ncnonb3osBaHUmM TEPMO30Ib-
Horo cnocofBa KpaLleHWs XNONKONonMaUpHbIX TKAHEN CMECHIO ANCNEPCHBIX 1 KyBOBbIX Kpa-
cuTenen LOCTUraeTcs OAHOTOHHOE, POBHOE OKpalUMBaHWE MOBEPXHOCTU TkaHw. lMonbimkn
OKpalumBaTb CMELLAHHbIE TKaHW CEPHUCTLIMU KPacUTENSAMU MO CYLLECTBYIOLUM PEXUMaM He
Jann yaoOBRETBOPUTENbHBIX PE3ynbTaToB: OKpacka MNony4YaeTcs HepaBHOMEPHOW, TKaHb
npuobpeTaeT HempuBnekaTenbHbIA BHELWHUWA BUA. B noarpynny rnagkokpalleHbix TKaHewn
BXOLSIT pas3fnuuyHble CapXu, AMaroHanM, MOJSIECKMHBI, NnaleBble U nanaToqHble MNOMoTHa,
pencbl U Apyrne TkaHu C pasnmyHbiMA (UPMEHHBIMU Ha3BaHuAMYK, Gonbluoe KONMMYecTBO
rnaAKoKpaLleHbIX TKaHeW ANS MowmBea crneumarnbHON 3aWmTHONW 1 hOpMEHHON oaexabl ANs
pasnuyHbIX oTpacnen HapogHOro xossnctea. [osToMy TkaHaM Ans cneuoaexibl npuaaloT
pasnuyHble BUAbI CreumanbHbIX 3aKMOYUTENbHBLIX OTAEMOK, TaKMe Kak, Hanpumep, BOAOOT-
Tankuearowasi, orHeCTonkas, NPOTUBOKUCIOTHAS M KOMIMIIEKCHBIE BUAbI OTAENOK (Hanpumep,
Macno, rpsise- U BOAOOTTaNKMBaLas).

Mpu paspaboTke HOBLIX OAEXHbIX TKAHEW LUMPE NPUMEHSIETCA CMELLaHHasi Npska 13
Xnonka 1 NnonmMacMpHOro BOMOKHa, C UCMONb30BaHUEM MpU 3TOM B cMecn 6onee 20 % nonu-
3hMPHOro BOMOKHA ANSA MOBbILLEHNST U3HOCOYCTONYMBOCTY, CHKEHWUST YCAAKU U ynyyLlweHns
usnenun.

Moarpynna menaHXeBbIX U NECTPOTKaHbIX TKaHel BknioyaeT fo 50 aptukynos. Me-
NaHxeBble U NeCTPOTKaHble TKaHWN BbipabaTbiBaloT B NMPOU3BOACTBaX U3 NPSKW, U3roTOBINEH-
HOM M3 KPALLEHOro XJIoMNKa MM ero CMECeN C CUHTETUHECKMMU BorokHamu. [insi obecneve-
HWS BbLICOKUX MOKa3aTenen KauyecrBa roToBbIX MENaHXEeBbIX TKaHEW HeobxoaMMO BBOAUTH
B CMECb C XJIOMKOM MONuUampHbIE BOMOKHA, OKpalleHHble B Macce. OTW TkaHu npegHasHa-
YeHbl A7 NoLMBa NOBCEAHEBHOW OAEXAbl, B TOM YMCNE CMOPTUBHOM U paboyen (KOCTIOMOB,
Optok, BOK, KYPTOK, AETCKOWN ogexabl). BoipabaTtbiBaloT Ux unm n3 MenamkeBon NPsbkv, unm
NeCTPOTKaHbIMU U3 NPSPKU, PA3HOOKPALLEHHOW MO OCHOBE U YTKY.

[na KUHCOBLIX TKAHEW, KpOME XNonyaTobyMaskHOW, UCMOSb3YHOT XITOMKOBMCKO3HYHO,
XMNOMKOBUCKO3HO-MONUaMPHYHo npsiky. MosepxHOCTHas NNOTHOCTL TkaHe — 200—450 r/m2.
Ana nponsBoacTBa NMPMMEHSIIOT XIONYaToOyMaXkHy0 OCHOBY, OKPALLEHHYI0 B TEMHO-CUHWIA
LBET KpacuTenemM MHAUIO, U CypoBbiA YTOK. Bo3HMkaeT HeoBXoaMMOCTb B OCHALLEHWN Me-
NaHXeBbIX NPOU3BOACTE JIMHUAMMU ANSl HEMPEPLIBHOMO MpoLecca KpalleHUsi OCHOBbI Kpacu-
TEeNeM VMHAMIO C OHOBPEMEHHBIM LUMxToBaHMeM. OTeyecTBEHHasA NMHWUA ANS 3TOro npo-
uecca Bbinyckaetcs nog mapkon JIKIL-180-1. ACCOPTUMEHT PKUHCOBbLIX TkaHen OyaeT pas-
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BMBaTbCSl B HanpaB/IEHWN UCMONb3OBaHUS B KA4ECTBE OCHOBbI XNon4yaTtobyMaxHOW Npsiku,
OKpaLleHHOW KyboBbIM KpacuTenem nHauro. B kadecTse yTka Ans LKMHCOBbIX TKaHel OyaeT
UCMONb30BaTLCA HE TOMBKO CypOBasi, HO W OKpaLUEHHAas B pPasnuyHbie LBETa npsbka, BO3-
MOXHa neyYaThb Ha NNMLEBYHO UMM M3HAHOYHYH CTOPOHY IKUHCOBLIX TKAHEW.

Mogrpynna TkaHer ANst 3MMHEWN odexAbl BKMHOYaeT OKONo 6 apTUKynoB LUMPOKO BOC-
TpebOoBaHHbIX M akTyanbHbIX TKaHer, Tpebyrowmx nvnoptosdamellenHms. K aTum TkaHam oT-
HocATCA xnonyarobyMakHble CYKHO, 3amLua, BenbBeT 1 Ap. VX BbiNycKaroT B CPaBHUTENBHO
HeBonbwmx obbemMax ANA Bepxa 3vMHeln ogexabl. Ha noBepxHOCTU TkaHel dopMmupyeTcs
MAOTHBLIA Ha4Yec C MOMOLLLIO pasfnMyHOro BopcoBansHOro o6opyAoBaHns. TkaHW M3roToBns-
0T 13 NPsHKK, BolpabaTbiBaeMol B MenaHXeBbIX NPON3BOACTBAX U3 OKPaLLEHHOrO XMorkKa.

BadpenbHble MONOTEHEYHbIE TKaHM BbIMYCKAT B OCHOBHOM OTOENEHHbIMK, Pexe
OPOPMMEHHBIMW Pa3MNYHEIMU NEYaTHbIMM TEMaTUYECKUMU pucyHkamn. [na nuarotoBneHns
MapneBbIX TKaHEW MPUMEHSIOT YUCTO XMon4aToByMaxkHyt0 OAHOHUTOUHYHO KaphHYO NPsKy v
c Brnoxenvem fo 30 % BMCKO3HOro BosiokHa. Mapsto B oTGeneHHOM BuAe NpUMEHSIoT Ans
N3roTOBNEHNA BUHTOB N NEPEBSA30YHBIX CPEACTB B MEANLMHCKOW NMPOMBILLIIEHHOCTW, a Takke
B 0T6ENeHHOM 1 CypoBOM BUAE ANS ObITOBLIX LENeMn.

TexHn4eckoe NepeBoOPYKEHNE OTAENOHHbIX MPOV3BOACTB, OCHALLEHME WX LIenoYKamm
MHOrOBapuaHTHO KOMOWHMPYEMOro TEXHOMNOrn4Yeckoro 06opynoBaHMA A4NA NOAroToBKM K 6e-
TNEHVS pacnpaBneHHbIM MOMOTHOM, UEMHsIMU U KOMBUMHMPOBAHHBIMW BanKOBO-LIEMHLIMA
Mepcepu3aumoHHbIMA MaluMHaMK, AUHUSMU TEPMO3O0NBHOTO KPaLLEHUS U 3aKNoYMTENBHON
otaenkn ¢ pabouen wupuHon 140—180, 200-300 cm, a Takke OCHALLEHUEe YHUBEpPCarbHbIM
obopyroBaHMeM, K KOTOPOMY OTHOCATCS [KUITEPb! U SKEKTOPbI, CO34aET BO3MOXHOCTU ANsi
BbIMYCKa HE TOMBKO NMEFKUX, CPEAHUX, HO U TAXKENbIX XNONKONONMAMUPHBLIX TKaHEW B Mobbix
LiBeTax rnagKkoro KpalleHusl.

PaclumMpeHne TEXHONOMMYECKMX BO3MOXHOCTEW OTAENOYHbIX NMPOU3BOACTB CO3[aeT
GnaronpuaTHble ycrnosus Ans pas3paboTky U CO34aHMA HOBLIX XIOMKOMONMAMUPHBLIX TKAHEN
BbICOKOrO KayecTBa Afsi COPOYEK, MNaLen, KypToK, N3AEenni 1 LUKONMLHOW hopMbl U3 Kpyde-
HOW rpeBGeHHON NPsKM NMOHWKEHHOW NMUHEWHOW NNOTHOCTY C BrioXkeHnem MeHee 30 % nonu-
3hMPHOrO BOSOKHA, TKaHW MOTYT BbIMyCKaTbCA B NEYaTHOM W rnagKoKpalleHoM BUAe B 3aBU-
CMMOCTU OT NOKYNaTeribCKoro Crpoca u HanpaeneHUs MoJbl.

AHarnorMyHoe HarnpaeneHue B CO34aHWN acCOPTUMEHTa COXPaHUTCSt AN OAEXKHbLIX
rnagkokpaLleHbIX XIonKononmMaUpHbIX POPMEHHBIX TKAHEN U3 KPYYEHOW U OAHOHUTOYHOMN
NpsKK C BrioXeHWem Ao 45 % nonuadgupHoro sonokHa. OBHOBNEHWE OAEKHBIX TKAHen ny-
TEM 3ameHbl Xron4yatobyMaxHbIX Ha XNOMKONONUAMUPHLIE TKaHKW, OKpaLUMBAEMblE CMECHIO
AMCrepcHbIX U KyDOBbIX KpacuTenen B Nobble LBeTa C BbICOKOW MPOYHOCTLIO OKPacku, mno-
NOXWUTENBHO BINMSIET Ha NOBbILWEHWE Moka3aTtenen kadectea Gnarogaps ynyuylleH o BHeLL-
HEero BMAa, CHWKEHWIO ObITOBOM yCaaKW, NOBLILLEHUIO CTOVMKOCTM K UCTUPAHUIO, N3HOCOYCTON-
YMBOCTM 1 MEHbLLIEN CMUHAEMOCTU TKaHEN.

ACCOPTMMEHT TKaHel nNnaTbeBon rpynnbl ByaeT paclumpsiTeCs U OBHOBNATLCH 3a CHET
BblIMyCKka TKaHEM Ha OCHOBE OKpaLUEHHOW NPsbkn. ITO MOryT BbiTb xronyarobymaxHbie w
XMOMKONONMUAMUPHbIE, XMOMKOMbHAHBIE (C KOTOHWHOM), @ TakKe MHOMOKOMMOHEHTHbIE,
HanpuMep NbHOXITONKONONMAMUPHBIE TKaHW.

PaclumMpeHne accopTUMEHTa W MOBbLILWEHWE KayecTBa TKaHel MebenbHO-TUKOBOW
rpynnbl OCHOBaHO Ha LUMPOKOM MCMNONb30BaHUM CMECU C NONMaUPHbLIM BOJIOKHOM, YTO MO3-
BOJISIET PE3KO MOBbICUTL N3HOCOYCTONYMBOCTL TKaHeWn. byayT npoporkarteca paboTel No 3a-
MeHe XJ10n4aTobyMakHbIX TKaHEN TEXHNYECKOTO HA3HAYEHWST XITONKONONMaUPHLIMU TKaHS-
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MW 13 CUHTETUYECKUX BOSMIOKOH, YTO MO3BOMUT YBEMNUYMTL CPOK UX IKCMIyaTtauum 1 BblcBo6O-
AVTb XMOMOK ANS NPOU3BOLCTBA TKaHe! BbITOBOro Ha3HaueHNs.

Hapsgy ¢ nosbieHneM nokasatenen pusnko-MexaHN4ecknx CBOWCTB TKaHE! Hy>KHO
3pPEeKTMBHO MCMONL30BaTL Pa3NNYHBIE TEXHONOTMYECKNE MPUEMBI AT YIYYLEHUA XyA0Ke-
CTBEHHO-KOMOPUCTMYECKOrO odhopMIieHNs. C TOUKM 3peHUs 3KONormaaumMn npoLeccoB Ko-
NOPUPOBaHMS HEOBX0AMMAa aKTVBaLMA Pa3BUTUS TEXHOMOMIA KpalleHs XnonvyaTobymaxHoM
MPSPKU U TKAHEN C UCMOMb30BAHNEM KpacuTernen BbICOKON CTeneHn hrKkcaumm (akTUBHBIX U
KyGOBbIX), 8 CMHTETMYECKMX MaTepuanos — C NPUMEHEHVEM BbICOKOTEMMNepaTypHbIX TEXHO-
FIOMMI KpaLLEeHUs1 AMCMepPCHBIMU KpacuTenamu. Micnons3oBaHne faHHOro nogxofa nos3sonuT
MPOBOAMTL CTPaTervilo NUKBULALMW HEKOTOPbIX CTafMW B OTAEMNOYHOM NPOM3BOACTBE
c obecrneveHnem Gornee pauMOHanbHOrO MOAXOA4Aa K 3Hepro- u pecypcocbepexxeHmto. JTa
paboTa JorkHa MPOBOAUTLCS C YYETOM CMOXMBLUMXCH WMCTOPUYECKUMX TpaguuuiA, nokyna-
TEMbCKOro CMpoca B PasnuyHbIX PervoHax CTpaHbl, cTparerni adeKTMBHOrO MMNopTo3a-
MELLEHUs faHHbIX rpynn TKaHewn.

1.2.3 TunoBas CTPyKTypa Xsion4yarodoyMaxxHoro oTaesiouHoOro NnpoM3BoacTBa

Obwan TexHonornyeckas Brnok-cxema XxnonyatobyMaXKHOro OTAENOYHOro NpousBoA-
CTBa NpvBEAEHa Ha pucyHke 1.2.
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CypoBas TkaHb

PucyHok 1.2 — O6was TexHonornyeckass 6/10k-cxema xon4yarodymaxkHoro
Npoun3BoOACTBa

TunoBas TexHosnornyeckass 6/10K-cxema npon3sBoacTBa (POPMEHHbIX OAEXHbIX X/10Mya-
TOOYMaXHbIX M CMECOBbIX X/10MKOMOMNIUPHBIX «TSXKENbIX» TKAHEN C BIOXEHWEM MNON-
athmpHoro BosokHa oo 50 % npeacraBneHa Ha pucyHke 1.3.
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4.. 20% 3B
CypoBas TKaHb
Bonm
m
nse BrvooTtaapka wnn paclMxToBka no
N0COB OKHO-HaKaTHOMY Crnocoby
nan
LLlenoyHaa oTtBapka + ropsavas CcBETNbIX beneHue
Mepcepu3aums, BbilenadnBaHue (Bo3spar TavHeN
L enoyn anpouecc)
[Ans NOLWbIL TUIEIS
KpaweHne Ha JUHUNTEPMO30/1bHOMNO KpaLueHvie cmechbto
KpalleHusa: Ky6OBb|M N, aKTUB HbIM W, KpaCMTeneﬁ; aKTUBHbIMU,
CEPHUCTbIMMN N ANCNEePCHbIMN |(y60|3|.‘.||\/||/|7 oucnepcHbIMmn

Kpacutenamm

3aknunTenbHay oTAenka no HasHaveHuo
(annpeTupoBaHue, KanaHapupoBaHue, AekaTupoBaHue, TUCHEHNe,

cyluka, WnpeHme u T.4.

KOHTpoONnbL KauyecTsa,
yrnaKkoBKa

[oToBas TkaHu

PucyHok 1.3 — TunoBasi TexHosornyeckasi 6/710k-cxema npon3BoacTsa
(POPMEHHBIX OAEXHbIX X/I0NYaTOOYMaXHbIX U CMECOBbIX X/10MKONON3GUPHbBIX
KTSHKESbIX» TKAHEeW C B/IOXEeHUeM NoNnadnupHoOro BosiokHa o 50 %
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Tabnwuuya 1.4 — Tunosas TEXHONOMMS NONYYEHNA rMaAKOKpaLLEHbIX XNon4aTobyMaxHbIX
TKaHeN 1 CMeCcOoBbIX C BnoxeHuem MO go 50 %

Smuccum,
§ OCHOBHOE KOHL|EHTpaLumn pacTso-
BxogHol notok | 3Ttan npouecca Beixoaroit TEeXHONorn4yeckoe POB, (hOpMUpYHOLMX
NOTOK cTok 6e3 yuera pasbas-
obopyaoBaHue
NeHnda NPOMbIBHbIMW
BOAAMU
CypoBasi TkaHb | ClumsaHue CypoBas | LlseiHas mawuHa -
TKaHW TKaHb «Osepnor»
OnanvBaHue ["a3oonanbHble MawmHbI (FOPU3OHTarbHbIE
UnNn BepTUKanbHbIS)
CypoBas TkaHb | CTpwkka oo CtpwkeH- | CTpuranbHbie MalmHbl (KPOME BOPCYEMbIX,
W nocrne Has TKkaHb | BadenbHbIX, XakkapaoBbIX 1 PaKTypHbLIX
6enerunsn TKaHewn)
CTpwkeHHasn OtBapka OTtBapeH- JIvHna 6enerHus | Tuapokcua HaTpus,
TKaHb Has TkaHb | (cekuws otBapku |[MAB, komnnekcoobpa-
v otBapkum n 6e- |3oBatens, crabunusa-
NeHna), UNKn eK- | Topbl
TOp, UNU JXUrrep
O6paboTaHHas | KpaweHue Tka- | OkpalueH- JlvHug kpawenusa |Kpacurtens, MeHee
TKaHb HW (MponuTKa |Has TKaHb | No Tepmodmkcaum- |1 r/n
ancnepcHsIMU OHHOMY UNn NIko-
unm kybosbIMK, COBOYHO-
aKTUBHBIMU 3anapHomy crnocoby
Kpacutensmm)
OkpaweHHas |AnnpetupoBa- |OkpaweH- |[MponuToyHo- MonuesuHMNayetar —
TKaHb HUWe, Tepmoob-|Has TkaHb C|nonMmepusauuoH- |1 r/n, xnopug  mar-
paboTka annpeToMm |Has NUHWS Unn nu-|HMa — 1 r/n, rmgpar
HUS  3aKMoYUTeNb- (UM XNopua  aMmo-
HOW OTAENKM HUs— 0,1r/n, wm
nepcynsar amMmMoHusi
unm rekcarmgpar
Hatpus — 1 r/n.
Pactsop CMC —
0,1r/n, MoyeBMHa —
1r/n vnn pugmaHana-
mug 0,5r/n, OOB —
0,03 r/n.
XpomonaH — 1r1/n,
ypotponuH— 0,5 r/n,
80%-Has YKCyCHasi
kucrnota— 0,5 r/n
napkokpalle- |YcaxuBaHue YcaxeHHas |JlnHns ycagkm
Hasi TKaHb TKaHW TKaHb
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OkoHyaHue mabnuus! 1.4

Smumcenn,
KOHLIEHTpaLumn pacTso-
. OcHoBHoe HeHTpalin p
. BbixogHoun poB, hopMUpPYOLLMX
BxoaHow noTtok | 3Otan npouecca TEXHOMornyeckoe
MOTOK cTok 6e3 yyeta pasbas-
obopypoBaHue
NEeHVs! NPOMbIBHbIMM
BOAaMM
[oToBas KoHtpone  ka-|[oTOBas BpakoBoyHble CTO-
Hepasbpako- yectBa M Npo-|TKaHb nbl, KOHTPObHO-
BaHHas TkaHb | MepuBaHue MepWUIibHble  Malluun-
TKaHu Hbl

1.3 lLlenkoBoe TEKCTUNbHOE NMPON3BOACTBO

1.3.1 KOHbIOHKTYpa pblHKa WenKoBbIX TKaHen B P®. TeHaeHLUua pa3sBuTus
W eNKOBOM NPOMbIWIIEHHOCTU B Poccumn

LenkoBble TkaHW BbipabaTbiBalOTCA M3 HaTypanbHOro BOMOKHA, WCKYCCTBEHHbIX U
CUMHTETMYECKMX BOMOKOH. K HacTosieMy BpeMeHw Aons HaTyparnbHoro werka B GanaHce
LLENKOBOW MPOMBILLNEHHOCTU CHU3MNack W coctaensieT meHee 3 %. Bepgyllee mecTo B Lwen-
KOBOW MPOMBILLMEHHOCTN 3aHUMatOT TKaHW, BbipabaTbiBaeMble U3 UCKYCCTBEHHBLIX U CUHTETU-
YECKMX BOMOKOH. LLienkoBble N CUHTETUYECKNE TKaHW — BTOPOWN MO BESIMYMHE NOTPEeOneHns
CErMEeHT OTEYECTBEHHOrO pblHKa TKaHEW (24 %), XOTa Npou3BOaMTCS KX YyTb 6onee 5 % ot
obLero obvema. [Jonsa TKaHer M3 HaTypanbHOro LWenkKa KpamHe mana, TKaHem U3 Xummude-
CKUX BOJIOKOH, @ Takke CMeCOBbIX BbinyckaeTcsa 6onee 99 % TkaHM pOCCUACKOrO Npon3Boa-
CTBa B 3TOM CerMeHTe COCTaBnslT HemMHorum Gonee 20 % BHYTPEHHEro pbIHKA, OCTarlb-
HOEe — UMNopTHas NpoayKuma. MnopTUpyoTCA B OCHOBHOM TKaHW U3 UCKYCCTBEHHBIX U CUH-
TETUYECKNX BOMOKOH U HUTEN (93 % BCeX NOCTaBOK), Cbipbe ANS MPOU3BOACTBA KOTOPbIX B
Poccun npakTndeckn oTcyTcTByeT. B HacToslwee BpeMa OTeYyecTBEHHas LUEnKoBasi Mpo-
MbILWNEHHOCTL 3aBUCUT OT UMnopTa wenka-coipua Ha 100 %, XMMUYECKMX BOSIOKOH N HUTEN
Ha 60 %. B ToBapoobopoTe 40N 3TUX TKAHEN BLICOKA, NOCKOSbKY LUENKOBbIE TKaHW B cpej-
HEM MPUMEPHO B 4-5 pa3 gopoxe xrnon4atobyMaxHbIX, HO BABOE [ELIEBNE LUEPCTSAHbIX.
B HaTypanbHOM  BblpakeHWM 06beM  BbiNycka  LUENKOBLIX  TKaAHEW  COMOCTaBUM
C NPON3BOACTBOM TKaHEW U3 NMbHa.

OAHMM 13 HanpaBneHUIA COBEPLLEHCTBOBaAHMA TEKCTUNBHOIO NPOU3BOACTBA ABMNSETCA
M3MEHeHNe xapakTepa CbipbeBoi ba3bl, 8 MMEHHO NOBbILWEHWE AOMNM NCMOSb30BaHNST XMMU-
YECKNX BOJIOKOH. Y>ke cendac B LUEPCTAHOW OTpacnu AoNS XMMUYECKUX BOJIOKOH COCTaBnseT
48 % — 50 %, B xnonyatobymaxHon — 15 % — 20 %, B TpukoTaxkHOoM — 40 %, B LWENKOo-
Bor — 90 %. fanbHenwee passuTue cbipbeBon 6a3bl Gyaet obecneyeHo 3a cyeT NponsBoa-
cTBa MOANMULMPOBAHHBLIX XMMUYECKMX BOSIOKOH U HUTEN C 3ajaHHbIMKU cBorcTBamn. Lnpo-
KO€ UCMONb30BaHNE B KAYECTBE ChbIPbS UCKYCCTBEHHbLIX U CUHTETUYECKUX BOJIOKOH CHU3UNO
3aBUCUMOCTb OT MOCTaBOK HaTypasibHOro Cbipbs N3 CpeagHen Asun, 3akaekasbsi, Mongasum
1 ¢ YKpauHbl, rae passoasaT TYTOBbIM LWenkonpsa.
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UcTopudeckn cnoxuBlUasiCA KOHLEHTpaLMsl NPOM3BOACTBA LIENKOBbIX TkaHen B LleH-
TpanbHoOM paroHe obycnosneHa BbIrOAHbLIM TPaHCMNOPTHO-TeorpacheCcKUM MONOXKEHMEM,
kBanupukaumen paboden cunel, cocpefoTodeHuemM HaceneHus. PaoH naet 6onee 2/5 o6-
LLIEPOCCUMCKOTO BbINycka TkaHeW K3 wenka. OCHOBHbiE NPeanpuUSTUA COCPEAOTOYEHbI
B MockBe 1 Mockosckon obnactn (Hapo-®omuHck, Maenoeckun Mocag, OpexoBo-3yeBo).
Oenctytot npeanpusatus B Kupxkaue (Brnagmmupckasn obnacte), KopabnuHo (PsasaHckas 06-
nacte), Teepn, Apocnaene. 3HaunTeneHbIMU 06bEMaMM NPOM3BOACTBA OTNNYAKOTCS TakkKe
Moeomkbe (Banakoeo), Ypan (OpeHbypr, Yankosckuii), 3anagHas (Kemeposo) n BoctouHas
(KpacHosapck) Cubupb, koTopble obecneurBatoT 6onee 2/5 NponseoacTsa LWENMKOBbLIX TKAHEN
B Poccun. O6bem Bbinycka BapbupyeTtcest ot 20 o 150 000 TbIC. KB. M.

3aBncuMocTb Poccum oT 3apyBexHbIX NMOCTABOK XUMUHMECKUX BOSMIOKOH U HUTEN Ansi
NErkou NPOMBILLIIEHHOCTN MOAPLIBAET SKOHOMUYECKYHO 6e30nacHOCTb cTpaHbl. B uenom ot-
CYTCTBME NPOWU3BOACTBA COBPEMEHHbLIX XMMUYECKMX BOMOKOH U HUTEN B Tpebyemom obbeme
N accopTUMeHTe ycyrybnsieT KpUsucHOEe COCTOSIHUE TEKCTUIbHOW M NErkon NpoMbILLNEeHHO-
ctn Poceun, o6eaHseT noTpebuTensckMi PeiHOK TOBAPOB HAPOAHOro NoTpedneHus, cylle-
CTBEHHO cokpaLlas yncrno pabovnx MecCT, a rocyaapcrBO NUWAETCA 3HAYUTESNbHBIX HAanoro-
BbIX NOCTYNNEHUN. HameueHHble paHee KPYynHbIE OPraHU3aUMOHHbBIE U SKOHOMUYECKNE MEPbI
No PasBUTUIO U COBEPLUEHCTBOBAHUIO CbIPbEBON 6asbl, yBEMMYEHNIO NPON3BOACTBA XUMUYE-
CKMX BONOKOH M HUTEN, B TOM YMCIIE HOBbIX MOANMMKALMIA, OCTAKOTCA HEpeanu3oBaHHbIMK,
4YTO OTPULATENBLHO CKasbiBAETCH He TONbKO Ha obecnevyeHun TEKCTUMBHOTO MPOU3BOACTBA
CbIPbEM, HO U HE MO3BOMSAET CYLUECTBEHHO YBENUYUTL BbIMYCK KOHKYPEHTOCNOCOBHOM npo-
DyKLUMW.

M3 panbHero 3apybexea npruobpeTaloTca B OCHOBHOM XMMWYECKUE BOSIOKHA XMOMKO-
BOTO W LUEPCTSHOrO TWUMOB, a TakKe BOMOKHA AN HETKaHbIX MatepuarioB U Ans HaGUBKU
LUBEWHbIX M3JENWA, B TOM YnCre BUKOMMOHEHTHbIE, aHTUMUKPODHbIE, NOrble, CUMMKOHU3N-
poBaHHble, WapoobpasHbie, HU3KOMNIABKME, CNMParibHOU3BUTBIE, NMOHWKEHHOW FOPHOYECTU U
ap.

MpounasoacTBa BMCKO3HOMO LUTAMENbHOrO BOMOKHA U KOMMMEKCHbIX HUTEl B Poccun
Bonblwe HeT. PocT nx notpebnenus (40 % — 50 %) obecneyeH 3a cyeT MMnopTa (CoOoTBET-
CTBEHHO 9,3 1 2,7 TbIC. T). TEeXHUYECKME N KOPLHbIE BMCKO3HBbIE HUTK, MO BbIMYCKY KOTOPbLIX
CCCP 3aHuman 1-e MeCcTo B MUpe, a HblHE YCneLHo pasBuBaeMble B Kutae, 'epmaHum n
LPYrux cTpaHax, uc4eanu y Hac coBceM. o CUHTETUYECKUM BOMOKHaM B LienoM HabnogaeT-
€51 He3HauuTenbHbIA NpupocT cnpoca (1,7 %) n notpebnerus (1,1 %), Heckonbko GonbLue
npouseogcTea (5,4 %) n akcnopta (10,9 %), npu Manom cHkeHun nmnopta (0,7 %). BHyTpun
CUHTETUHECKMX BOMOKOH, BbINyLWeHHbIX B 2013 r. pOCCUNCKMMUM MPeanpusTusMin, npeobna-
patolee Mecto 3aHmmarot N3P (57 %), satem ngyt MA m M.

CuvHTEeTUYEeCKME BONOKHA (B hOpMe MONMMSCTPOBON KOMMMEKCHON HUTK, @ Takke LuTa-
MenbHOro BOMOKHA) MPOAOIPKAKT 3aHUMaTh PbIHOYHLIE LOMWU HaTyparbHbIX BOMIOKOH (B OC-
HOBHOM XFOMKa).

Mpon3BoacTBO CUHTETMYECKUA TkaHen B 2015 1. yenmumnock Ha 22,8 % n coctaBuno
156,3 mrH nor. M. OAHako TeMMbl pocTa OTpacnu 3ameansoTcs. 3a nepeoe nonyroauve
2016 1. ObINo BbINYyLEHO NUWwb Ha 0,5 MIH NOr. M CUHTETUYECKUX TKaHen Oornblue, Yem 3a
aHarnornyHeIi NepuoA npownoro roga. ExerogHbii 06beM MPOM3BOACTBA CUHTETUHECKNX
TkaHeln B P® 3a nocnepHue wectk net ysenununnca Ha 85,2 % (c 84,4 mrnH nor. m B 2011 r.
£o 156,3 mnH nor. m B 2015 1.). Mo utoram nepsbix AByx kBapTanos 2016 r. Temn npupocTa
npounssoacTea coctasun scero 0,6 %.
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Mo gaHHbIM 0630poB IndexBox.ru (PbIHOK CUHTETUYECKNX TKaHen B Poccumn 3a 2016 T.)
exerogHoli 06beM NPOU3BOACTBA CUHTETUYECKMX TkaHel B P® 3a nocnegHve LWecTb Nnet
yBenununncs Ha 85,2 % (c 84,4 mnH nor. m). OCHOBHOE NPOM3BOACTBO CUHTETUYECKNX TKAHEN
HaxoauTcsa B LieHTpasibHOM dpefepasibHOM OKpyre.

Kuucny Hanbonee 3HauMmbIX NPeAnpuUATUAA OTpac/Iu MOXHO OTHECTW npeanpuatuie
B PocTtoBckoii n CapatoBckon obnactsax, Kypcke, Camapckoin n TBepckoi ob6nactax. OCHOB-
HOe MPOM3BOACTBO CUHTETUYECKMX TKaHel Haxogautcsa B LieHTpasibHOM diegepasibHOM OKpy-
re. Bo Il k. 2016 r. gona LL®O B 06wem o6beme Mnpom3BOACTBA CUHTETUYECKUX TKAHEN Co-
ctaBnsana 35,2 %. Ha BTOpOM n TpeTbeM MecTax C HebGOsbLMM OTPbIBOM UAYT YpasibCKuii
(26,5 %) n MpuBomkcknin (24,3 %) drepepasnbHble okpyra. PacnpegeneHve ponei tene-
pasibHbIX OKPYroB B COBOKYNMHOM O6beMe BbIMyCka CUHTETUYECKUX TKaHeil B Le/loM HOCUT
CTabwW/bHbIA XapakTep, CBUAETE/IbCTBYS O PaBHOMEPHOW 3arpyXeHHOCTW MPOU3BOACTBEH-
HbIX MOLWHOCTEN. Pe3koe yBennyeHne npoussogctBa B CMOUPCKOM dpefepasibHOM OKpyre,
cyga no Bcemy, ABMSETCA CeACTBMEM akTMBM3aLMW BbiMyCKa CMECOBbIX M CUHTETUYECKUX
TKaHeil. JanbHellme nepcrnekTnBbl pbiHKa CUHTETUYECKMX TkaHel B PO 6yayT 3aBuceTb OT
TOro, HaCKOJIbKO POCCUICKME NPeanpusaTUa CyMeroT afanTupoBaTbCs K MEHAOLLENCS Makpo-
9KOHOMMYECKOWN KOHBIOHKTYpE U yAacTcs /i UM B fasibHENLLEM OCYLLECTB/IATb BbIMYCK CUH-
TETUYECKOW TKaHW, CMOCOOHOI YyCnewHO KOHKYpupoBaTb C 3apybexHbIMyW aHasioramu no
LeHe 1 noTpebuTtensckum ceoiicteam [10].

Ha pucyHke 1.4 npuBefeHbl faHHble N0 00beMy pa3HOro Tuna BOJIOKHA B Lenn Ao-
6aBneHHon ctommocty 3a 2004-2010 rr. (uctouHMKk PRA-PRO). [aHHble no npou3BoAcTBY
CYHTETUYECKNX TKaHel npuseeHsl B Tabnuye 1.5 n Ha pucyHke 1.5.

MprmeyaHne:yncnavepHbIMLLPU iToM - 2004 / KpacHbIM (B CkOGKax) NPOrHo3bl Ha 2010 WcTouHuk ncenegosanna Gheni

PucyHok 1.4 — O6bem pa3HOro Tmna BOJIOKHa B Lenu Ao6aBneHHON CTOMMOCTU
3a 2004-2010 rr. (nctouyHnk PRA-PRO)
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Tab6nunya 1.5— O6bem NpousBoACTBa CUHTETUYECKUX TKaHel B 2011 — uione 2016 rr.,
B HaTypa/ibHOM Y CTOUMMOCTHOM BblpaXeHuu

AHBapb-
[MokasaTtenb 2011 2012 2013 2014 2015
noHb 2016

O6bem
npou3BOACTBA, 84,4 89,0 141,3 127,3 156,3 80,0
M/IH Mor. M
T

eunb! poctd, ; 105,4 158,8 90,1 122,8 100,6
B % r/r
O6bem
npoun3BoACTBa, 8,1 9,6 19,9 15,9 33,0 17,0
mapa. pyb.
Temnsl pocta, - 118,9 207,2 80,2 207,1 935

B % r/r

PucyHok 1.5 — CTpykTypa npou3BOACTBa CUHTETUYECKUX TKaHel no
desepanbHbiM okpyram Po B Il k8. 2015 r. — Il kB. 2016 .,
B HaTypasbHOM BbIpaXKeHnn

1.3.2 ACCOPTUMEHT LLENKOBbIX TKaHel N OCHOBHbIE HaMpaB/IeHUs1 ero pasBuTns

ACCOPTUMEHT TKaHel, BbiMyCKaeMbIX LUEIKOBOW NPOMbILLNEHHOCTLI0? LUMPOKO Bapbu-
pyeTcs B CBSA3M C TEM, YTO 4718 BbIpabOTKM TKaHel Hapsaay € HaTypasbHbIM LUENKOM WCMOJib-
3yIOTCA pas/iMyHble XMMUYecKne BOJIOKHA, a TakKxe WX CMecu Apyr ApyroMm. B HacTosiwee
BPEMS B CbIpb€BOM HanaHce LWeIKOBON MPOMbIWIEHHOCTU XMMUYECKME BOJSIOKHA COCTaB/sA-
0T 96 % — 97 %, Ha fono wenka npuxoantca 3 % — 4 %. AnA npousBoACTBa TKaHel uc-
NoNb3ylTCA NONM3(UPHbIE, MNONNaMUAHbIE, NOJINAKPUNOHUTPUIbHbIE, BUCKO3HbIE, OU- U
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TpyaueTaTHbIe BONOKHa U HUTK, a Takke NPUPOAHOE XIOMKOBOE W NbHOBOMOKHO. Bo-BTOpLIX,
pasHoobpasne accopTMMeHTa AOCTUraeTCA 3a CYET MPUMEHEHMWSI PasfnnuHbIX BULAOB TEK-
CTUMBHBIX HATEN N NEPENIETEHUA, YTO NO3BONSIET MOMyYaTh TKAHW Pa3NMYHbIX OPUrMHAanbL-
HbIX CTPYKTYP, U3MEHSATb NOBEPXHOCTb TKaHW, YNy4llaa ee BHELUHUIA BUA, U XYL0KECTBEHHOE
obopmMneHme.

ACCOPTMMEHT TKaHEW, BbINYCKaEeMbIX LUEMKOBOW MPOMBILLIEHHOCTHHO BKNHOYAEeT nna-
TbEBbIE, MNATEEBO-KOCTIOMHbBIE, KOCTIOMHbIE, MOAKNAA0YHbIE, COPOYEYHble, Nnawesble, Kyp-
TOYHblE, rancTyyHble, 30HTUYHbIE U MebernbHO-AeKkopaTUBHbIE TKaHU. B acCoOpTUMEHT BXOAAT
TawKe LWTyYHble U3AEnVA: NNaTku rorosHbIe, NOKpbiBana, ckatepty u ap. Knaccmdukaumo
TEKCTUNbHbLIX HUTEW, UCNONb3yeMbIX ANsl BbpaGoTKN LLENKOBLIX TKaHeW, NPOM3BOAAT MO CO-
CTaBy Cbipbs, CNOcoby NoMy4eHus, CTPYKType, BUAY OTAENKM U HazHadYeHuo. B 3aBrcumoctym
OT COCTaBa CbIPbS TEKCTUIbHBLIE HUTU NOAPA3AENAOTCA HAa OAHOPOAHbIE, COCTOSALLNE U3 HU-
TeW UM BOMOKOH OAHOW MpUpOAbl, U HEOAHOPOAHbIE (CMELLAHHbIE), COCTOSILLUME U3 HUTEI
WM BONOKOH pasHoi npupogbl. Mo cnocoby nonyyeHUs TEKCTUMbHbIE HATU LensT Ha nps-
AOMble (MPSXKY) U HEMPSAOMbIE (MOHOHUTU, KOMMIEKCHBIE HATK 1 Ap.).

OAHVM M3 OCHOBHbBIX HaNpPaBneHUA YNyullIeHUs Ka4ecTBa TKaHel U paclumpeHnst 06-
NacT NMPUMEHEHNA XUMUYECKMX HUTEWN SBNSAETCA CO3A4aHWe U MCMONb30BaHWe pasnmnyHbIX
HUTEN HOBbIX CTPYKTYP: (PACOHHBIX, NPOMUNMPOBaHHbLIX, TEKCTYPUPOBaHHbLIX, KOMOWHUpO-
BaHHbIX.

Bce TkaHW, Bbinyckaemble LUENKOBOW MPOMBILLIIEHHOCTLIO, AENATCA Ha ObIToBble ©
TexHudyeckue. LllenkoBble TKaHW NoApasAenaAlTCs Ha rPynbl MO HA3HAYEHWIO, CbIPLEBOMY
cocraBy, cnocoby NpoM3BoAcTBa, crocoby OTAENKW, BUAY HATEW UMU NPSDKA U APYTAM Npu-
3Hakam. B 3aBncMMOCTM OT BUAA NMPUMEHSEMOrO ChiPpbSi BECb aCCOPTUMEHT LUENKOBbIX TKa-
Hel pasgeneH Ha BOCEeMb rpyn.

ACCOPTMMEHT LLUEMNKOBbIX TKaHew BbIToBOro HasHaveHusi byaeT pasBuBaTtbea bnaroga-
psi CO30aHMI0 MPUHLMNUANBHO HOBbLIX CTPYKTYP MOHWXEHHOW MarepuanoemMKoCTU C Yiy4-
LUEHHBIMW TMIMEHNYECKMMW U SKCTNMyaTaUMOHHLIMKA CBOWCTBaMW, B COBPEMEHHOM Xy[0Xe-
CTBEHHO-KOMNOPUCTUYECKOM OPOPMMEHUN (B TOM 4YMCne C LM@PPOBON NeYaTbio HA TEKCTUMb-
HbIX NPUHTEPAX), LUMPOKOrO MPUMEHEHUS CbIPbS HOBbIX U MOAUMULMPOBAHHBIX BMAOB, a
TakKe pasfiyHbIX OTAENOK (MNMCCUPOBaHWe, BOLO-, FPA3e-, MAcNOOTTaNKMBaOWMX 1 ap.).
OThenka LWernKkoBbIX TKAHEN HA OCHOBE XMMUYECKUX BOMOKOH AOIMKHA yYUTbIBaTb UX Chieum-
hnyeckme ceoictea 1 TpebyeT noarotoBku u 6eneHnst Bpacnpaeky UMK SKEKTOpax, TepMo-
cTabunuaauum, KpaleHWsl Ha cneuvanMavpoBaHHbIX IMHAUAX.

B Tabnuue 1.6 npvBeaeHa kaccudmkaumsa TKaHeN.
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Tabnuya 1.6 — Knaccudumkayma TkaHen

Homep v Ha3BaHWe noarpynnebl

1 5 3 4 5 cneu.
HassaHue rpynnbl TKAHEN Kpe- Ha3-

rmagb- | >xakkap- | Bop- 6 Tex. | wryu-
no- Have-
eBas gosas | cosas Hble
Bas HUS

1 |3 npsxu wTanensHoro cuH-| — + - + - - -
TETMYECKOr0 BOMOKHA W 13
APSKN LUTANeNbHOro CUHTETK-
4YeCKoro BOJSIOKHa B CMeCcu C
APSKEN U HUTAMKU APYrMX BO-
FIOKOH

2 |W3 HuTen HaTypanbHoro wen-| + + + + + + -
Ka
3 |W3 HuTen HaTypanbHoro wen-| + + + + - + +
Ka B CMECU C HUTAMU ApYyrux
BOJIOKOH

4 |13 HATEN WCKYCCTBEHHbIX BO-| + + + - + + +
FOKOH
5 |3 HMTEM UCKYCCTBEHHbIX BO-| + + + + + - -
NIOKOH B CMECU C HUTAMWU K3
APYrnX BONOKOH

6 |3 HUTERn CUHTETUYeCcKux BO-| -— + + - + + -
NOKOH
7 |3 HUTEN CUMHTETUYECKUX BO-| -— + + + + + -
NIOKOH B CMECU C HUTSMWU W3
APYrnX BONOKOH

8 |3 npskyM wTanensHoro uc-| — + - — + - +
KYCCTBEHHOIO BOJIOKHA U U3
3TOM MNPSKN B CMECU C NPSKENn
N HUTAMW OPYrX BOMOKOH

MNpumeyaHne — 3HakoMm «+» OTMeuYeHbl NOATPYMMbl, BXOAALME B Ty UMM UHYHO TPynny
TKaHewW.

1.3.3 TunoBble TeEXHOMOrMYeCcKne cCXeMbl WESIKOBOro nponssoacrea PO

Llensto noaroToBKM TKaHEW M3 XMMWUYECKUX HUTEW M BOJSIOKOH, @ Takke U3 CMEeCOoBOM
NPSPKY, BKIHOMAIOLLEN pasnnyHble BONOKHA, ABMSETCA yaaneHne LWNMXTbl, 3amacnveaTtenei
N OPYrux 3arpsA3HEHUN, HAHECEHHBIX Ha HUTU U TKaHb B MPOLIECCE MX U3roTOBNeHus. [ns
3TUX Lenen Yalle BCero Ucnonb3yeTcs oTBapka, npeacrasndowas cobon obpabotky B pac-
TBopax MAB unun weno4Hbix pacteopax [MAB. lNMpouecc GeneHna NpoBOAUTCH B UCKMHOUM-
TenbHbIX CryYasx ANsA BbiNycka TKaHeW B OTOENEeHHOM BUAE UM ANSA NOMYyYEHUS CBETMbIX U
nacTenbHbIX TOHOB MPU KpalleHn v nevaTaHnn. Beibop Gengawmx areHToB 1 cnocobbl be-
NEeHnst ONpeaenstTCA XapakTepoM 1 ceorcTBaMm otbenmeaemoro marepmana.

25



UTC 39—2017

B ycnoeusix BnaxHO-TEMNIOBOM 006paboTkm «LUEnKkoBble» TKaHW BCMeACTBME TEpMO-
NNacTMYHOCTU BOMbLUMHCTBA XUMMYECKUX BOJIOKOH CMOCOBHBI (hMKCUpOBaTh CKIaaku u ob-
pasoBbiBaTb HeucnpasuMble 3anoMbl. Kpome Toro, 3Tm TKaHu 4yBCTBUTESbHbI K MeXaHu4e-
CKUM BO3LENCTBUSAM, B pe3ynbTaTe KOTOPbIX TEKCTUNBHBIN MaTepuan npuobpetaet Heobpa-
TUMOE yaNUHeHue 1 aedopmaumn. B cBs3M ¢ 3TMM NoAroTOBKY Takux TKaHEN NPOBOAST pac-
npaBneHHbIM NONOTHOM 6e3 HaTsKeHUs1 Ha NUHUSAX ANS OTBapKK, KpenvmposaHus u 6eneHus
cBoBOAHON NEeTNen NN Ha NUHKAX, OCHaLLEHHbIX nepdopupoBaHHbIMM BapabaHamu, ¢ uc-
KIIOUEHNEM TAHYIbHBIX POMUKOB, LUMPOKO MPUMEHSIEMbIX B TPUKOTXHOM OTAEMOYHOM Mpo-
usBogcTee. [N NpoM3BOACTB Mariol MOLHOCTV NPUMEHSIIOTCS axurrepsl. Bce 6onee winpo-
KO BHEAPAIOTCA YHUBEPCANbHbIE BKEKTOPHBIE MALUWHBI AN OTAENKMA TKAHEWN B XryTe Mo Cu-
cTemMe «MSArkun nNoTok». OQHOM N3 BaXKHbIX onepauyii AN LWENKOBbIX TKAaHEN ABMAETCA Tep-
mocTabunmsaums. Bugbl 06paboTtok M npenapaTtbl ANs 3aKMOUUTENBHON OTAENKU TKaHen
BbIGMpaloTC B 3aBUCUMOCTU OT CbIPbEBOro COCTaBa, MHAMBMAYASbHLIX CBOUCTB U KX Liene-
BOr0 HA3HAYEHUS.

O6wasn TexHonormyeckan 6rnok-cxema oTAeNoYHOro NPOM3BOACTBA LLENKOBbIX TKaHen
Ha OCHOBE XWMMWYECKUX BOSIOKOH NMpeacTaBneHa Ha pycyHke 1.6, TunoBas TexHonormyeckas
cxema Ans OTAENKW LUENKOBbIX TKAHEW Ha OCHOBE XMMUYECKMX HUTEW N BOMOKOH U UX CMe-
Cel C HaTypanbHbIMU — Ha pUCyHKe 1.7.
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CypoBast TKaHb

[ToTOBas TKaHb

PucyHok 1.6 — O6Lwan TexHonornyeckasi 6/10k-cxema OTAe104HOro
npousBoacTBa

27



NTC 39—2017

PrncyHok 1.7 — TunoBag TeXHO/MIOTMYeckasa cxema g8 OTAENKA LUESIKOBbIX
TKaHel Ha OCHOBE XUMWYECKUX HUTEN M BOSIOKOH U UX CMEeCeR ¢ HaTypasibHbIMU

1.3.3.1 TunoBble TEXHOMOINN OTAENKM TKaHEl U3 aueTaTHbIX, TpMalueTaTHbIX
HUTER 1 CMeceill UX ¢ APYrMMU HATSAMU

OTBapKa yKasaHHbIX TKaHeli NPOBOAUTCA B LLEMOYHbIX UM CNaboLWenoYHbIX pacTBo-
pax HEWOHOTeHHbIX WM AHWOHAKTUBHbIX MOKLIUX TEKCTU/IbHO-BCNOMOTraTebHbIX BELLECTB.
Ona TkaHell M3 aueTaTHbIX M TpUaueTaTHbIX HATE OLHOBPEMEHHO C OTBApKOl NPOBOASIT Mo-
BEPXHOCTHOE OMbI/IEHUE, YTO CHUXAET 3NEeKTPU3yeMOoCTb, COO6LLAaeT UM MSFKOCTb, TMIPOCKO-
MUYHOCTb, YNydllaeT TUrMeHnYeckne CBoCTBA M COpOLUOHHbLIE cBOiicTBa. B kauecTBe oT6e-
nMBaTtenei vauie BCEro WCNOMb3YT OKUCAUTENU, pexe BOcCTaHOoBMTENW. LUupokoe npume-
HeHWe MonyunIm onTuyeckne ot6enusatenn 6enogopsi.

TKaHW C NIOTHON CTPYKTYpPOIi M3 aueTULennono3HbIX HATER B COYETAHUN C BMCKO3-
HbIMK (NOAKNAA0UYHbIE U KOPCETHblE) OTBApMBAKOT C MUHUMASbHBLIM HaTsXeHuem. TkaHu 13
TEPMONIAacTUYHbLIX BOJIOKOH (aueTaTHble, TpuaueTaTHble CUHTETUYECKME) WU KX CMeceil
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C HaTypanbHbLIMM MM UCKYCCTBEHHBIMU MOABEpraloTcs TepMocTabunusauum B HaTAHYTOM
COCTOSIHUM 1 nocneayowmmM BeicTpeiM oxnaxaeHnem. Hanbonee vacto npu TepmocTadbunu-
3auUMKn TKaHEN B KA4YECTBE TEMMOHOCUTENSA NPUMEHSAIOT ropayYnii Bosgyx. OnTuMansHas Tem-
nepartypa o6paboTkm Ana TkaHen M3 aueTaTHbix HuTen coctaenset 180 °C — 190 °C, u3
TprayeTaTtHbix — 200 °C — 250 °C. TepmocTabunmaaums ocyLLecTBrsieTcsl Ha TepMocTabu-
JIN3AUMOHHBIX CYLUMIBHO-LUMPUNBHBIX MalumMHax. Tepmoctabunusaumm MOXHO noasepratb
TKaHW CypoBble, Nocne OTBapkW, Nocne KpaweHns n nevaraHuns. MNpaktuka paboTbl oTaenou-
HbIX NPesnpUATUA NOKa3bIBaeT, YTO TEPMOCTabMNN3aLMIo TKaHeN Nydlle BCEro NpoBOAUTb
rnocne ux oTBapMBaHUA B pacnpaBneHHOM cocTosHuW. CTabunnsnposaTtb TKaHU B CYpOBOM
BUAE HEXenaTenbHO, Tak Kak HaxoAsALMecs Ha TKaHW NpYMEecK NPOYHO (OUKCUPYIOTCS Npu
BbICOKOWM TEMMEpAaType 1 He yaansTcs Npu nocneayrowen o6paboTke MOIOLLMMA U 3MYTb-
rMpYOLMMW BELLIECTBaAMM.

[nsa kpalweHns TkaHeln U3 aueTaTHbIX U TpuaueTaTHbIX HUTEW B OCHOBHOM MPUMEHSIIOT
AavcnepcHoble kpacutenu. U3 Goratoro B HacTosiLee BpeMA acCoOpTUMEHTa 3TUX Kpacutenemn
BbIGMPAKOT NydLWKNe MO CTOUKOCTU OKPaCOK K AEUCTBUIO MOKpbIX 06paboTok, ceeTa, cybnmma-
umn. TKaHM M3 KOMMNIEKCHbIX aueTaTHbIX U TpUaueTaTHbIX HATEN NPEeUMYLLIECTBEHHO OKpa-
LUMBAIOT NEPUOANYECKMM CMOCOBOM Ha KPacumbHO-PONMKOBBLIX MalLnHax (AXurrepax) ¢ Ma-
MNbIM U PEryrMpyeMbIM HaTHKEHNEM TKaHW nnn axekTopax. UcknioveHne coctasnsioT NuLlib
KpenoBble TkaHW, BbipaboTaHHbLIE N3 HUTEN BbICOKOW KPYTKU. KpenoBble TkaHW MOXHO OKpa-
LUMBATbL XKIYTOM Ha KpacusbHbIX Gapkax Unm 3eKTopHbIX MalmHax. HenpepbiBHbie crnocobbl
NMPUMEHSIFOT TONBKO NPU KpalleHUn 60nblmnx NapTun TKaHen U3 TpuaueTaTHbIX KOMMNEKCHbIX
HUTeW. [Nns nosyYeHusi OKpacok CBETSbIX WU CPEeAHWMX TOHOB WCMONb3YHT MMHCOBOYHO-
3anapHbie NMHUK, ANns 6onee NHTEHCMBHOMO KpaLeHNA — TEPMO30SbHbIN cnocob.

[ns kpaleHus TkaHeW, COAepXalluMX HUTU PasnUYHOW XUMUYECKOW MpUPOAbI, B OC-
HOBHOM WCMONb3YHOT T€ XK€ KPacUTENW, YTO U AN KpaleHUs WUHAMBUAYanbHbIX BOMOKOH.
OpHako cnocobbl KpalleHUsi NPy 3TOM HE PEAKO MPUXOAUTCH CYLLECTBEHHO YCMOXHSTL UMK
MOANMLMPOBATb, YTO CBA3AHO C Pas3HOW CTPYKTYPOW BOMOKOH U pasnuyunsammn B copbumoH-
HbIX CBOWCTBaX COYETAEMbIX KOMMOHEHTOB. KOHKpeTHbIN criocob KpallueHusi onpeaensiercs
CTPYKTYPOW, HasHa4eHUeM TkaHu u TpebyeMbiM BUAOM OKpacku. JTa okpacka MOXET OblTb
OAHOLBETHOW, ABYXLBETHOW, ABYXTOHANLHOW WM PE3EPBHON, T. €. C COXPaHEHNEM OfHOro
N3 BXOASILLMX B CMELLAHHYIO TKaHb BOJIOKOH B HEOKpALLEHHOM BUAE.

B 3aBMCUMOCTU OT XMMWYECKOW MPUPOAbLI BOMOKOH, 3aNOXKeEHHbIX B CTPYKTYPY TKaHW,
NpakTUYeCKM MOryT GbITb UCMONB30BaHbl NMGO OAHO- UM AByXxdasHble cnocobbl HenpepbIB-
HOrO KpalueHusi, nMbdo OgHO- UK ABYXBaHHbIE CNOCODLI NEPUOLNYECKOrO KpaweHus. Oeyx-
BaHHbIE Crocobbl KpaLEHUs] NMPUMEHSIIOT B TOM CIyyae, KOorja MCMonb3ylTCA KpacuTenu
pasnuYHbIX KIaccoB uUnu kpacutenu, Tpebyrolme HeoANHAKOBbLIX YCIOBUIA KpalLeHUs BOJSIOK-
HUCTbIX KOMMOHEHTOB, BXOASLLMX B COCTaB TKaHW.

TkaHu U3 aueTaTHbIX UM TpUaLeTaTHbIX HUTEW B COYETAHWU C BUCKO3HLIMA HUTSMU
OKpaLUMBAaKOTCH CMECHIO MPSIMbIX U JUCMEPCHbIX KpacuTernen no ogHOBaHHOMY nepuogude-
CKOMY UMW HEMPEPLIBHOMY MIIFOCOBOYHO-3aMapHOMy Crocoby Ha pKUrrepax umnm KpacusibHo-
3anapHbIX MUHUSIX.

KpalueHue TkaHel U3 aueTaTHbIX U NonMaMugHbIX HUTEN NPOBOAAT N3BPaHHBIMU Map-
KamMK AMCnepCHbIX KpacuTenen ogHOBaHHbIM CMOCOBOM Ha KPacuIbHO-PONMKOBbLIX MaLUMHAaX.
Mpy HanNMUUK B TKaAHSAX TPUAaLETATHBLIX Y NONMaMUAHBIX UM NONM3MUPHBIX HATEN KpalleHue
OCYLLIECTBNAOT TaKKe AMCTEPCHBIMU KpacuTensiMm NepuoanyeckuM OAHOBAHHbLIM COCOBoM.
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B 3aBMCMMOCTU OT CTPYKTYpbl U BUAA HATEN NMPUMEHSIIOT MO0 HKEKTOPHBE MaLUMHbI, NGO
annapatbl C HaBOEM Pa3sfUYHbIX MapOK.

[na nevataHna TkaHel NPMMEHSIIOT B OCHOBHOM T€ & KpacuUTenu, YTO U ANS Kpalle-
HWA. 3HaUUTENbHBIN UHTEPEC AN NeYaTaHUsl TKaHEW U3 pasnnYHbIX BONIOKOH NPEeACTaBnaloT
NUrMeHTbI. [INA HaHECeHUS pUCYHKa MUCMOSb3YHOTCA NeYaTHbIe MaluMHbI C NIIOCKMMU UK Un-
TNIMHAPUYECKMMU ceTYaTbiMK WabnoHamu. dukcaums Kpacutenen ocyLLecTBNSETCA B 3penb-
HMKax 3aBecHOro Tuna, obecrneunBalonx 3anaprvBaHe TKaHW B CPEAE HaCLILLEHHOro Wnn
neperpetoro napa npu Temnepatypax ot 102 °C go 180 °C. TkaHn B 3TWUX 3pernbHUKax
TpaHCNOPTUPYIOTCA B BuAe cBOBOAHLIX NETerb, YTo obecneunBaeT CTabunbHOCTb NMUHENHBIX
pasmMepoB TEKCTUNBHOMO MaTtepuana U coxpaHeHue CTPYKTYpbl TkaHu. B HacTosiee Bpems
LenkooTaenoyHble habprkn KOMMNEKTYIOTCS 3perbHbiM 0O0PYAOBAHNMEM OTEYECTBEHHOIO
NPov3BoACTBa (3penbHUKM TUNa 33) N UMMOPTHLIM.

HaneuataHHble TkaHW nocne uKcauuu KpacuTenen B 3penbHMKax MoABEepratoT MH-
TEHCUMBHOW MPOMbIBKE ANS yAaneHWs 3arycTkv, He3adMKCUPOBaHHbIX KpacuTenem n Bcex
BCMOMOraTenbHbIX BELWECTB, BXOASLUMX B COCTaB NEYATHON Kpackv. 9Ta cTaamsa npuMeHseT-
€S ANA BCEX KpacuTenemn, KpoMe NUrMeHTHbIX.

Ina nonyveHns HeobxoaMMbIX YCalouHbIX CBOWCTB, MSIFKOCTW, ApanvpyeMocTy Tka-
HEN MPOLEeCcC MX MPOMbIBKM NPOBOAAT 63 CMNBbHOrO HaTSXKEHUS N C BO3MOXHOCTBLIO OCY-
LECTBMNEHMSA npouecca penakcauvu. Jns nNpombIBKA HanevataHHbIX TKaHeW WCMonb3ytoT
cneumanbHble NMHUKM, 060pyaoBaHHble nepdopupoBaHHbIMM GapabaHamu U CUCTEMOWN
CMpbICKOB.

TkaHW U3 aueTaTHbIX, TpMaueTaTHbIX HUTEN M B CMECK C APYIMMU HUTSIMU CMOCOGHbI
HakannuMeaTb CTaTU4ECKOE OSNEKTPUYECTBO. JNEKTPU3YEMOCTb TKaHeW 3aTpyfHSAeT ocy-
LLECTBIIEHME TEXHOMOrMYECKNX MPOLIECCOB WX OTAENKA W yXyALlaeT SKCniyaTaumoHHble
cBOMCTBA. [Nsi CHKEHWS 3NEKTPU3YEeMOCTU TKkaHn oBpabaTbiBaroT aHTUCTaTUHECKUMK Npe-
napatamu. HaHeceHne aHTUCTaTMYeCKMX npenapaToB OCYLLECTBNAETCH Ha NIHOCOBKE, arpe-
TMPOBAHHOW C CyLUUITBHO-LUMPUITBHOA MM CTabuIN3aumMoOHHOM CYLUMITbHO-LUMPUITEHOW Ma-
WnHoW. Mpn HeOBXOANMMOCTM aHTUCTaTMYECKYHO OTAENKY COBMELLAOT C TepMocTabunmaaum-
en TkaHen. [ns npuaaHus nnateesbiM, 6rny3HbIM U COPOYEYHBIM TKaHAM MSKOro rpuda,
LUEJSIKOBUCTOCTN N HEOOXOAUMON HaNOMHEHHOCTM NPedyCMaTpuBaroT YMSMYaroLyo 1 U3HOo-
COCTOWKYt0 OTAEnNKy. ancTyyHble TKaHW U3 aueTaTHbIX KOMMMEKCHBIX HATEW KanaHapupyoT-
ca. OB6paboTke Ha PPUKLIMOHHOM KanaHape NogBepratoTCs Takke NnaTbeBble TKaHW U3 TpU-
aueTaTHbIX KOMMNIEKCHbIX HUTEW, BbiNyckaeMble C NOLLEHOW OTAENKON.

KpenoBsble TKaHM M3 aueTaTHbIX KOMMMEKCHBIX HATEW MOABEPraloTCs TONbKO MeXaHu-
Yyeckum obpaboTkam. [Nocne 06e3BOXUBAHMNSA OHU BbICYLLMBAIOTCS Ha CYLUMMBHO-LLUMPUIBHBIX
ycafovHbIX MalUMHax, Ha KOTopble TKaHb MOCTYNaeT C HEKOTOPbIM OMepeXeHneM.
B npouecce CyLkn NPOMCXOaUT €€ YyCaKMBaHWe, NPOSABIIEHME KPEMNOBOW CTPYKTYPhI, @ Takke
HOPManusauus LWPUHBI.

1.3.3.2 TKaHU N3 BUCKO3HbIX HUTEN U BUCKO3HbIX WTanenbHbIX BONTIOKOH

LLienkoBo MpPOMBILLNEHHOCTBIO BbIMYCKAETCs LOBOMbHO LUMPOKUA U pa3HoobpasHbIii
acCOPTUMMEHT TKaHen U3 BMCKO3HOro BOMOKHA. [N BbIpaboTk/ TKaHEN MCMONb3YIOT Kak BUC-
KO3HbIE HWTW MOMOroA U KPEnoBOW KPYTKW, TaK U BUCKO3HbIE LUTanenbHble BOMokHa Llenbsto
NMOAFOTOBKWN TKAHEWN M3 BMCKO3HbIX HUTEN ABMSETCA yAaneHWe LUMUXTbl, 3aMacnveaTenei u
LPYrnX 3arpsasHeHnn, HAHECEHHbBIX Ha HATW U TKaHb B npolecce nx uarotosneHns. OfHoepe-
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MEHHO C YAANEeHWEM NPUMECE Npu NOLrOTOBKE TKaHeM K KpalleHWUo U nevaraHnto Heobxo-
AVMO obecneynTb paBHOMEPHOE HabyxaHue BOMOKHA W BbISBUTb OCOBEHHOCTU CTPYKTYpbI
TKaHW, HaNpMMep NoJy4YnUTb KPEMOBbIA achdexT.

[na WnnxToBaHNs BUCKO3HbIX HUTEA B HacCTosiLLee BpeMs MPUMEHSOT BO4OPacTBO-
pyvMbIe NPOAYKTLI, YTO MO3BOMAET PaCLUNMXTOBKY TKAHEW COBMELLaTk C OTBapKOA M NMPOBO-
AWTb 3Ty onepaumio B cnabolenoyHbiX pacTBopax NOBEPXHOCTHO-aKTMBHbIX BelyecTs. [Mpu
HeobxoAMMOCTM NpoBoAAT GeneHne TkaHn pacTBopaMum nepekvicu sogopoaa. Mcnonbaosa-
HVe BOAOPacTBOPMMOW LUNMXTbl NO3BONSAET NPOBOAUTL KpalleHWEe BUCKO3HBIX U BUCKO3HO-
aueTaTHbIX NOAKNaAoYHbIX TKaHen 6e3 OTBapKM Ha NNOCOBOYHO-3anapHbIX NUHUAX. MNpu Bbl-
6ope obopyaoBaHUA A4S NOAFOTOBKN BUCKO3HBIX TKAHEN CREAYeT YYUTbIBaTh HASKYHO YCTOM-
YMBOCTb BUCKO3HOIO BOSIOKHA K Aedopmaummn, 0COBeHHO BO BNEXKHOM COCTOSHUN. OBpaboT-
Ky Takux TKaHen xenartesnbHO NPOBOAUTL NPU MUHUMATBEHOM HaTSKEHUM.

TkaHW 13 BUCKO3HOrO LUTAMNENbHOrO BOMOKHA copepxXar TpyaHoyAansemylo Kpax-
MarsbHyHO LNNXTY, 3aMacnmeaTenb U UMEIOT JKENToBaTbIN OTTEHOK. [Mpouecc Mx NoAroToBKu
BKNIOYAET onanueaHve, paclnuxToBky n (unm) 6eneHve. Xvmmuyeckas nogrotoska BUCKO3-
HbIX LUTanenbHbIX TKaHeN OCYWECTBNAETCS MO OAHOCTAAMMHOMY LLENOYEHO-NEPEKUCHOMY
3anapHoMy cnocoby Ha OT6ENbHBIX NMMHUAX UMK B KEKTOPAX.

Ansa kpaweHns TkaHen U3 BMUCKO3HbIX BOSIOKOH MPUMEHSIIOT NpsMble, akTUBHbIE, Cep-
HUCTbIE KpacuTenu, kybosonn. BoaMoxHO npumeHeHue KyboBbIX U HEPACTBOPUMBIX MMAPOK-
cnasokpacutenen. MNpu BbiGope knacca KpacuTenen B NepBylo ovepeab cneayeT OpueHTU-
poBaThbCs Ha HasHadvyeHue TkaHeWn. Tak, Ans NOAKNaAOYHbIX M aTnacHbIX OAesAnbHbIX TKaHen
N3 BUCKO3HbIX HUTEN Hambonee LienecoobpasHo NPUMEHATL NpsIMble kpacuTenu Gnarogaps
HECMOXXHOW TEXHOMOMMU NX MOMyYeHUs, HEBLICOKON CTOMMOCTU, NPOCTOTE U YHUBEPCANbHO-
CTV NpUMeHeHWs. HepocTaTtkm NpsiMbIX KpacuTenemn, a UMEeHHO: HEBLICOKas APKOCTb OKPacoK
N HEeAOCTaTO4YHAasA YCTOMYMBOCTb MX K MOKPbIM 0BpaboTkam B CpefHUX U TEMHbIX TOHax —
Marso MPOSIBMAETCA Ha MOAKMAA0YHbIX M OAEANbHbIX TKAHSX, MPaKTUYECKN HE NoLBEPraeMbIX
YacTbIM CTUPKaM.

[nsa KpalleHns LWMPOKOro accopTUMEHTa NNaTbEeBbIX TKAHEN U XanaTHbIX aTtnacos pe-
KOMEHLYIOTCS aKTVBHbIE KPacuTEnNu, BbIrOLHO OT/IMYaIOLLMECS OT KpacuTenen Apyrux knac-
COB TEM, 4YTO OHU 0BecneyvmBaroT SPKOCTb M BbICOKYK) YCTOMYMBOCTb OKPaCOK K (OU3UKO-
Xvmuyecknum BosgencTeunsM. Kybosonesble 1 kyboBble KpacuTenu uenecoobpasHo npume-
HSTb ANS KpalleHWs B CBET/Ible TOHa COpOYEeYHbIX TKaHEW, Tak Kak OHW obecneumsaroT
OKpacKu BbICOKOW YCTOWYMBOCTY K AEVCTBUIO CBETa N MOKpbIXx oBpaboTok. CepHuCTbie Kpa-
CUTENN OTNNYAOTCS Manon SIPKOCTLIO OKPacoK, NMOo3TOMY MPUMEHSIIOTCS BECbMa OrpaHnyeH-
HO, TOMbKO 4151 KPALEHNS BUCKO3HBIX NMOAKIIAL0UHbIX TKAHENM B OTAENbHbIE LiBeTa.

KpalueHue npoBoAAT Kak NepUognNYecKUMM, Tak U HenpepbiBHEIMU cnocobamu. Beibop
cnocoba kpalleHnss onpefenseTcs B OCHOBHOM 06bEMOM BbiMycka TKaHW AaHHOro accopTu-
MEHTa 1 LBETOBOW rammoi. B HabMBHOM BMAE BbINYCKaOTCA BUCKO3HbBIE LUTAMNENbHbIE TKaHU
W MnaTbeBble U3 BUCKO3HbIX KPEMOBLIX HATEN. [Ing nevataHus 3TUx TKaHeN NpenmyLLecTBeH-
HO MCMOSb3YHOT aKTUBHbIE U KyGoBble kpacutenu. Mpu Boibope o6opynoBaHMsA 4ns NpoBeae-
HWSA BCex CTagui npoLecca neyaTaHns CriefyeT NpeaycMoTpeTb MarnoHaTsKHy 0bpaboTky
TEKCTUMbHOTrO MaTtepuana. M3BecTHO, YTO MOAKNaL0uYHbIE TKaHW LOMKHbI MMETH MOBbLILLEH-
HYIO YCTOMUYMBOCTE K UCTUPAHWIO, OMNPeaeneHHYH )XeCTKOCTL U HaMoMHEHHI rpud. Moatomy
Hambonee pacnpoCTPaHEHHOW OTAENKOW ANA HUX SBMSETCH M3HOCOCTOMKasA C OAHOBPEMEH-
HbIM NpuAaHMeM HamnomnHEHHOro rpudpa. [na CHWKEHUS NOPUCTOCTU U MPUAAHUA POBHOMU
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CKONb3SILLEN NOBEPXHOCTU MNOAKNaAo4YHble TkaHW obpabaTtbiBaloT Ha OTAENOYHbLIX KanaHa-
pax.

1.3.3.3 TkaHu U3 cmecu NONM3UPHLIX U BUCKO3HbLIX BONTOKOH

LLnpokoe pacnpocTpaHeHue B HacTosiLLee BPEMS MONyYunn TKaHUW M3 CMEeCcU Mnonu-
3UPHBIX N BUCKO3HbIX BOMOKOH. 10 LileneBoMy Ha3HaYeHWI0 — 3TO COPOYEYHbIE, MNaTbEBO-
KOCTIOMHbIE, NNaLleBble TKaHW, a Takke TKaHW AN cnopTuBHOM ogexabl. OHM BbipabaTbiBa-
IOTCS 13 CMELLaHHOW NaBCaHO-BUCKO3HOW MPSDKU, cofepkallen He meHee 50 % nonmadup-
HOro BOJIOKHA, UM N3 BUCKO3HbLIX KOMIMIEKCHBIX HATEW B OCHOBE W NTAaBCAHO-BUCKO3HOW Nps-
X1 B yTKe. Hanuune B TkaHAX TEpMOMNNIacTUYHOro NonmnacdunpHOro BonokHa obycrnaBnveaeT
06paboTky UX TONBLKO pacrnpaBrieHHbIM MOMIOTHOM. YunTbiBas AOCTaToO4HO Oorblune o6bembl
BblNyCka CMELLaHHbIX TKAHEW HA OCHOBE BUCKO3HbIX U NMONM3aUMpPHbBIX BOMOKOH, Npegycmar-
pUBaKT NPEUMYLLECTBEHHO HEMPEpPbIBHbIE CMOCOOLI MNPOBEAEHNST TEXHOMOIMYECKUX NpoLec-
COB.

TkaHM N3 cCMeLlaHHOW NaBCaHO-BMCKO3HOW MPsDKM OMnanvBatoT, a 3aTeM noAasBepraroT
pacLnmMxToBke U GeneHnto No HemnpepbIBHOMY LLIENOYHO-NEPEKUCHOMY CMOCOBy Ha NMHUSX
C 3anapHbIMM KOHBEWEPHbIMU kamepamu. B npouecce NOArOTOBKM TKaHU MPOXOAAT Takke
CTPWXXKY 1 TepMocTabununaaumio.

lMonyyeHne xxenaembix KONOPUCTUHECKUX 3PIEKTOB Ha TKaHSAX, CoAepXalLmMX nasca-
HOBOE N BUCKO3HOE BOIOKHA, COMPSIKEHO C OMpeAerneHHbIMU TPYAHOCTAMN, 0ByCnoBNeHHbI-
MW pasHbIM OTHOLLEHWEM KOMMOHEHTOB CMECK K KpacuTensmM 1 yCrnoBusiM NpoBeAeHUs nNpo-
uecca. TkaHW, COCTOSILLME M3 CMECW PasnuyHbIX MO CBOEW NMPUPOAE BOSMOKOH, Kpacutb B
HacCbILLEHHbIE LIBETA KpacuTenaMmn OQHOTO Knacca HEBO3MOXHO. UX kpacaT cmecamm kpacu-
Tenew, kaxablA U3 KOTOPbIX 3aKkpaluMBaeT OAHY U3 BOMOKHUCTbIX cocTaBnsaowmx. Ang okpa-
LMBaHNS NaBCaHOBOrO BOSIOKHA MCMOMb3YHT AUCMEPCHbI® KpacUTENn, BUCKO3HOrO — aKTUB-
Hble, kyboBble, MpPAMBbIE.

Havnbonee npov3BoAUTENBHBIM CMOCOOOM KpaleHUs NaBCaHO-BUCKO3HbIX TKaHEW
B HACbILLEHHbIE TOHa SBMASETCA HEMNPEPbIBHbIM  ABYXCTAAUMHBLIA - TEPMOUKCALMOHHO-
3anapHOW, KOTOPbIA OCYLLECTBRASETCA Ha cneuuanbHbIX NMHUSX, BKIOYaoLWmMX COBCTBEHHO
TEPMO30IbHYI0 YCTaHOBKY ANSA 3aKpalvBaHWA NONM3UPHOro KOMMOHEHTa AWCNEPCHLIM
Kpacutenem U nioCoOBOYHO-3aNapHyr YacTb AN 3aKpalMBaHUS BUCKO3HOW COCTaBMSIIOLEN
Ky6OBbIMA UM aKTUBHBIMU Kpacutenamu. [nsa peanusadmm 3Toro cnocoba MOXHO UCMOIb-
30BaTb NNHUM TepMo3ornbHoro kpawenns JITK-180 n anoHckon dpumpmel «Knotoy. Mepuoam-
YeCKOe KpalleHWe MPOBOASAT MO BbICOKOTEMMNEPATYPHOMY OAHO- UMW ABYXBAHHOMY ABYXCTa-
AWrMHOMY cnocoBy Ha annapatax ¢ HasoeM (AK-220-T) unm kpacunbHO-PONUKOBBLIX MaLLMHAX,
paboTaroLmx Noa AaBrneHneM.

[ns nonydeHnsi Ha CMeLlaHHbIX TKaHSAX OKPacoK CBETSIbIX TOHOB UCMOMb3yloT Ky6030-
I, KOTopble 3akpawmsaroT obe coctasnsiowme. KpalieHwe npoBogsaT No HATPUTHOMY Cro-
coby Ha pxurrepax unm HenpepbiBHbIX NHUAX Tuna JIKK-180.

[na nevataHus matepuanoB U3 CMeCU MonMagrpHOro BONOKHA C BUCKO3HBbIM LUMPO-
KOe MpMMEHEHWE HalnM KoMOrnHaLmmM AncnepcHbIX U akTUBHBLIX kpacutenen. Cmecu kpacu-
Tenen noabupakT Takum obpasom, ytobbl obecneunBanachk 6nmM30oCTb NO TOHY OKPAacoK Ha
Lenmiono3HoM M NOnuamnpHON COCTaBmnAoWMX TKaHW. M3 Bonblioro accoptumeHTta awc-
MepCHbIX KpacuTenen B neyat obbIMHO MCMONb3YIOT TE€ KPaCUTENN, KOTOPbIE UMEIOT OTHOCU-
TENbHO BbICOKYHO CBETOCTOMKOCTb M YCTONUMBSI K [JENCTBUIO BBICOKUX TEMMNEPaTyp.
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[na HaHeceHWs pUcyHKa NCMOMb3YIOT NevaTHble MalUMHbI C LUIMHAPUYECKUMU CeTyYa-
TbiMU WabnoHamn. dukcaumusi akTMBHOIO U JMCTNEPCHOr0 KpacuTenen OcyLecTBrseTCA oa-
HOBPEMEHHO B Npouecce TepMoobpaboTkM unM BbICOKOTEMMNEPATYPHOrO 3anapvBaHuns Ha
3penbHMKax 3aBecHOro Tuna.

TkaHu, cogepxawme 50 % n Gonee BNCKO3HOrO BOMOKHA, NMOABEpralTcs ManocMmHa-
€MOW 1 Marnoycago4yHoON oTaernke, kotopas obecneunBaeT CoXpaHeHne pasmepoB U HGOpMbI
uagenui. [ina onpeaeneHHoro acCopTMMeHTa TkaHeW, Hanpumep nnawesbix, ANsi CnopTuB-
HOW oaexabl, Hapsiay CO CBOANCTBAMM MarnoCMUHAEMOCTU U ManoycajOMHOCTU BaXKHbI BOAO-
oTTankuMearoLme CBOMCTBA: AN NPUAaHUSA 3TUX CBOWCTB TKaHW NOABEpraloTcsl OAHOBPEMEH-
HO ManocMUHaAEMOM U BOAOOTTaskuearoLlen obpaboTke.

B 3aBMCMMOCTM OT CBOWCTB UCMOSb3yEMbIX MPENapaToB A NMEPEYNCHEHHbIX BbilLe
OTAEnNoK UCnonb3ytoT nNMHWMK J130-180-2 1 JIMC-180-2 nmbo CyLuMnbHO-LLMPUIEHBLIE cTabunm-
3aLMOHHbIE MaLLWHbI, UMEIOLLME B COCTaBE MNIHOCOBKM.

Ecnu cmeluaHHas TkaHb coaepxut 50 % 1 6onee nonnacUpHOro BosiokHa, To ee 06-
pabaTbiBaloT aHTUCTAaTUYECKUMUK NpernapaTamMn C LEenbio CHKEHUST anekTpuayemocTu. Mpu
HeoBX0AMMOCTM aHTUCTaTUYECKYIO OTAENKY MOXHO COBMECTUTb C TEPMOMUKCALIMEN TKaHM,
KOTOPYIO NPOBOASIT Ha CTabunU3aumoHHbIX CYLUMMBHO-LUMPUIIbHBIX MallvHax npyv Temnepa-
Type 190 °C — 210 °C.

1.3.3.4 TKaHU U3 KOMMNJIEKCHbIX U TEKCTYPUPOBAHHbIX CUHTETUYECKNX HUTEN

B HacTosiLee BpeMsA fns NpoM3BOACTBA TkaHel ObITOBOrO HasHa4yeHWUs B LUENKOBOW
MPOMBILLIIEHHOCTN LUMPOKO UCMOSMb3YHT CUHTETUYECKME BOJSIOKHA U HUTK. KOMMnekcHble u
TEKCTYPUPOBaHHbIE MONUAMMPHBIE M MONMAMUAHBLIE HUTU MCMONb3YHOTCA MPaKTUYMECKA BO
BCEX rpynnax acCopTMMEHTa LUENKOBLIX TKAaHEN ObITOBOro HasHadeHws: nnatenbHbix, 6ny-
304YHbIX, MNaTesIbHO-KOCTIOMHbIX, COPOYEYHbIX, MNaleBblX, AEKOPaTUBHBLIX TKaHeW, noakna-
LOYHBIX TKAHEN AN MEXCE30HHOM Oaexabl 1 CNOPTUBHbBIX N34ENUIA.

Llensto NoaroToBkU TKaHEN U3 CUHTETUHECKUX MONMaMUAHBIX U MONMAMUPHBLIX HATEN
ABNSETCA YAANEHWEe LUMUXThI, 3aMacnuBaloLLMX MPenapaTtos, 3arps3HeHWU, YacTuyHas pe-
nakcaumsi BHYTPEHHMX HanpsbkeHWI B BOMOKHE W HUTSIX, ycafka TKaHel, ctabunuaaums mx
pasmepoB 1 PopMmbl.

Bo nabexaHne 3anomMOoB Ha TKaHSX U3 KOMIMIEKCHBIX CUHTETUHECKMX HUTEN OTBapKa MX
NMpPOBOAMTCS pacnpaefieHHbIM NonoTHoM. OTBapka TKaHen U3 KpenoBbIX U TEKCTYPUPOBaHHbIX
HUTEN MOXET MPOBOAUTBCA KaK B pacrpaBlieHHOM BUAE, Tak W XryToMm, HO 6e3 HaTsKeHus,
TaK kaK B NMpoLecce BMaXHO-TeNnoBon 06paboTkn TkaHU AOMMKHbI Mony4YaTe HEOOXOAMMYIO
ycapKy, CrocoGCTBYIOLLYIO BbISBIEHWIO KPEMoBoro 3addpekta Ha TKaHW WM COXPaHEHWUIo
obbeMHocT HUTer. OTBapKy TKaHer peKkoMeHayeTcs MpPoBOAMTE A0 TepmocTabunmsauum,
TaK KaK 3arpsisHeHUs! M 3amacnmearesiv nerye yaanstioTca ¢ CypoBOW TKaHW. TkaHn ¢ HesHa-
YUTEMBbHLIMW 3arPA3HEHVNAMW OTBAPUBAKOT B LLIENOYHBIX PACTBOPaX NOBEPXHOCTHO-EKTUBHbIX
BelwecTs, cogepxawmx 1-2r/n aHWOHaKTMBHOrO npenapata W 5-6r/n egkoro Hatpa
(100%-ro) npu Temnepatype 85 °C — 90 °C. [Ans OUMCTKM CUINbHO 3arpssHEHHbIX TKaHen npu
oTBapke HeobxoauMo NPUMEHsITb koMrnnekcoobpasosaTenu (TpunoH b, Wwasenesas k1ucnoTa,
nonudocdartsl), cnocobHble NEPEBOAUTE OKUCTIbI METASSIOB, HAXOAALWMNECS Ha TKaHW, B BO-
LopacTBopuMble BecLBETHbIE COEAUHEHMS.

TkaHW N3 CUHTETUYECKMX BOMOKOH OObIMHO He OTOEenMBatoTCs, Tak Kak WU3rotTaenuea-
toTCA 13 otbenenHbIx HuTer. BeneHne TpebyeTca B UCKNIOUMTENBHBIX CYYaax: NPy Hanmymmn
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Ha TKaHsaX KpacuTenen ans MapKUpOoBKM, CryYalHbIX 3arpsis3HeHUA, He yaansemMblx OTBapKOW,
M Npy HEOBXOAUMOCTM MOMyYeHUs] TKAHEW C OYeHb BLICOKOW CTeneHbto GenuaHbl. Ans pas-
PYLUEHNS OKPALLEHHBLIX NMPUMECEN LenecoobpasHO MCNonb30BaTh XIOPUT HATPUS U HaayK-
CYCHYIO KUCIOTY. [ins NMONy4YeHUs BbICOKOW CTEeNeHWn Genu3Hbl MCNOmMb3yT OMTUYECKUe OT-
6enusatome Bewectsa (OOB).

[nsa ymarderua rpyuda nonmsupHbIX TKaHEN, NPUAAHNSA M LLENKONoA0OHOro Hanon-
HEHHOrO TyLUE, CHWKEHWA UX CMUHAEMOCTM U YBENWHEHUA BO3AYyXONMPOHMLIAEMOCTN PEKO-
MeHAyeTCs NPOBOAUTbL MPOLECC LLENOYHOro OMbIneHus. [na atoro TkaHn obpabatbiBaioT
B pacteope egkoro Hatpa (20—40 r/n) B TeyeHne 60-90 MMH Npu TemnepaTtype KUNeHus u
Bbile. Xopowui 3dekT yMArdeHus, ynydweHue Tylle MosyyatoT MpY OMbIIEHMN A0
YMEHbLUEHNSI MacChl TkaHW Ha 15 % v 6onee. OgHako 4TOObI HE BbI3BaTb 3AaMETHOrO MNOHU-
JKEHUS MPOYHOCTU TKaHW, NoadupatoT Takue ycnosusa o6paboTkn, Ytobbl NoTepst Beca TkaHu
He npesbiwana 5 % — 8 %. LllenoyHyto 06paboTky NONMaMPHBLIX TKaHEW NPOBOAAT B OC-
HOBHOM AN1S1 rancTy4HbIX, 61y304HBIX U HEKOTOPbIX NNATbEBLIX TKAHEW NOCMe UX OTBaPKU U
cTrabunmsauumn, pexe nocne KpaleHus.

TkaHu 13 NONU3MUPHBIX 1 NONMaMNAHBLIX HUTEN CKIMOHHBI K 3anomam, NosTomy nepen
KpalleHWeM 1 rnevaTtaHMeM ux nojeepraroT Tepmoctabunmaaumm. MNpu Tepmoctabunusaumn
ropsaYMM BO3JYXOM ONTUManbHas Temnepatypa o6paboTku Ans NonMaMuiHbIX TKaHen co-
craenset 185 °C — 190 °C, ans TKaHel U3 HETEeKCTYPUPOBAHHbIX MOMNM3MUPHBIX HUTEN —
210 °C — 220 °C. TepmocTabunusaumio TkaHen U3 TEKCTYPUPOBaHHbIX NONM3MUPHBIX HUTEN
crnegyet nposoAuTe npu Temnepatype ot 160 °C ao 190 °C npym MUHMMAIIBHOM HaTHKEHUU
no ANMHE WU LUMPUHE, YTOBbI MpU yNyuleHUM SKCnslyaTaumMoHHbIX CBOWCTB HE yXyALIMNCA
apdekT 0O6BLEMHOCTH.

TkaHX 13 NOMU3MUPHBIX HUTEN OKPAaLLMBAKOT B OCHOBHOM AWCNEPCHBLIMU KpacuTens-
MW, KOTOpblE Takke UMeloT Hamborbluee NpakTUYeckoe NPUMEHEHNE U AN KPaLeHNS Nomnu-
ammnaHbIX BOSOKOH. [lnsi Mony4YeHmst XOpOoLLIEro kavecTBa OKpackn cnegyeT OpUeHTUpPOBaTLCS
Ha KpacuTenu C BbICOKOW AMPdY3MOHHOW N MUMPALUMOHHOW CNOCOBHOCTBIO, cnabo pearvpy-
HOLUME Ha HEOLHOPOLHOCTb CTPYKTYPbl HATU. OfHaKO MpW KpalleHUW TKaHeW U3 nonuaMug-
HbIX HUTE B CpefHUE N TEMHblE TOHA AUCMEPCHbIE KpacuTenu AatoT HeAOCTaTOYHO YCTON-
YMBblE OKpackW K MOKpbIM obpaboTtkam. Mpu NoBbILLEHHbIX TPEBOBAHUAX K NPOYHOCTU OKpa-
COK PEKOMEHLYETCS WCMONb30BaTh AMCIEPCHbIE ANA30TUPYIOWIMECS KpacuTenu, aucnepc-
Hble aKTVBHbIE WUIN KUCIOTHbIE MeTarnncoaepkawyme komnnekcol 1:2. 1ns nonyyYeHus okpa-
COK CBETNbIX U CPEeAHUX TOHOB MPUMEHSIIOT TaKKe HEKOTOPbIE KUCNOTHbIE Kpacutenu B coude-
TaHMN CO BCMOMOraTeribHbIMM BELLECTBaMM, CNOCOOCTBYHOWMMU BbIpaBHUBAHWUIO huUanye-
CKUX YN XUMUHECKUX HEPaBHOMEPHOCTEN BOJOKOH.

KpalueHue npoBoasaT NpevMyLLECTBEHHO NO BbICOKOTEMMNEPATYPHBIM NEPUOANYECKUM
cnoco6aM nop faBneHVEM Ha annaparax HaBOWHOro Tuna unu Jxurrepax. TkaHu, coaep-
Xalme TEeKCTYpUPOBaHHbIE HUTU, MOXHO OKPalMBATb Ha KEKTOPHbIX MawuHax 6e3 HaTs-
KEHUS.

[na Bbinycka TkaHel B HaneyaTaHHOM BMAEe WUCMOMb3yT cnocobbl NpAMon 1 nepe-
BogHow nevatu. MNpamas neyarb OCYLLECTBMAETCA HA TPAAMLUMOHHOM nevaTHOM obopyaosa-
HAM C POTALMOHHBIMK UIM NIIOCKMMU abnoHamu. B HacTOAWMA MOMEHT LUIMPOKO BHeApPS-
HOTCA N UCMOSb3YHTCA TEXHOMNOMMM CyOnMMaumMOHHOW M NPAMON NeYaTn Ha TEKCTUMbHbIX
nnotrepax (npuHrepax). Cnocob nepeBogHON TepMoneyaT BknoyaeT B ceba ABa OCHOBHbIX
npoLiecca: nevataHne pucyHka Ha bymare 1 nepeHoc pucyHka ¢ Bymaru Ha TkaHb Npu NoBbl-
WweHHon Temneparype. OH NO3BOMNSET BOCMPOU3BOAUTL HA TEKCTUSIbHBIX MaTepuanax o4eHb
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CNOXHbIE MO KOMMO3WLMN MHOFOLIBETHBIE PUCYHKA MPU UCKIIOYUTENbHO XOPOLLEN YETKOCTM
KOHTYpoB. Crnoco® TepmMorneyaTv No CpaBHEHWIO C MPSIMON MevaTbio faeT BO3MOXHOCTb He
TONNBKO MNOBLICUTL KA4eCTBO, HO OAHOBPEMEHHO C 3TUM B 1,5-2 pasa CHM3nTbL cebeCToMMOCTb
HabMBHBIX TKAHEN 3a CYET YMEHBbLLUEHUS Pacxofa KpacuTenem n XMMUYECKUX MaTepuanos,
COKpaLleHUsa ANUTeNbHOCTM NPOU3BOACTBEHHOIO LMKNa BCNeACTBME UCKITHOYEHNSA onepaumii
3peneHus U npombiBkM Nocne nedartanus. OTcyTcTBME HEOOXOAUMOCTM MPOMbIBKM TKaHW
NPUBOAUT K 3HAYUTEMNBHOW SKOHOMUW BOAbI U peluaeT npobnemMy 3arps3HeHUst CTOYHbIX BOg,.
OpHako nepeBofHasi TepMoneyaTb UMEET U LenbIn psg npobnem, Takux Kak 3HaYUTENbHbIE
pacxoabl Bymarn 1 ee yTunmsaumsa, HeoOXOAMMOCTb OCHaLLEHUs cneupansHeiM o6opyaosa-
HMEM AN nepeBoja pucyHka ¢ Bymarn Ha TkaHb, COo3faHue CneumanbHOro acCopTMMeEHTa
nerkocybnumupyromxca kpacutenen. o aTum npuymHaMm OCHOBHOW OOBbEM TKaHen U3 CUH-
TETUYECKMX HUTEN OPOPMMSETCH KNacCUYECKum Crnocobom MpsiMOM medaTty Mpu UCnosb3o-
BaHUM Hapsidy AMCMEPCHbIMU KpacuTenen Apyrix Knaccos 1 cneLlparnsHbIX BUA0B neqaTty.

[nga neyataHnsa TKAHEW U3 CUHTETUYECKMX HUTEW onpeaeneHHbIA NHTEPEC NpeacTan-
NAT AMrMeHTbl. Hanbonee nepcnekTUBHBLI MMrMEHTBLI NPUY NeYaTaHnm TkaHen 4ekopaTUBHOro
HasHa4YeHNsi, COPOYEUHbIX M MONOAEXHbBIX TKaHeW. [JOCTOMHCTBO MUIMEHTOB 3aKMHo4aeTcsi
B X yHMBepcansHoCTU. OHW NpUrogHel ANa BCEX BULOB BOJOKOH, B TOM YMCNe ANS CMECo-
BbIX TKaHEN. TEXHONMOrMYeCkMI NpoLLece nevaTaHnsa NMrMeHTaMm ABMASETCS ManoOOTXOA4HBIM U
pecypcocbeperaroLym, NOCKOSbKY UCKMHOYAETCs onepauus MPpOMbIBKA HaneyaTaHHbIX Tka-
Hen. Kpome Toro, nMrMeHTHasa nedarb aBnseTcs Takke 6a3on And NOnyyYeHUs Ha TKaHsX Co-
BPEeMEHHbIX MOAHbIX 3PEKTOB neuvaTaHns nobbix No opmaTty PUCYHKOB M OPHaAMEHTOB
C MCMNOJb30BaHMEM TEKCTUIBHBIX NIOTTEPOB.

OfgHVMM 13 oTpULaTEnbHbIX CBOWCTB TKaHEW M3 CUHTETUYECKUX HUTEW ABNAETCA WX
3MEeKTPM3yeMOCTb, T. €. CMOCOBHOCTb HakannueaTtb 3apsfbl CTATUHMECKOrO SNEKTPUYECTBA,
KOTOpble 3aTPYLAHAIOT BeAeHUEe TEXHOMOMMYECKUX MPOLIECCOB Ha TEKCTUMbHBIX U LUBENHbIX
NPEAnpUATUSX, YXYALIAT NoTpedbutensckme CBOMCTBa roToBbiX uagenun. MNpu skcnnyara-
LN U3Zenust NpUNMNatoT K Teny, NpUTASrMBatoT Mbifb, SNEKTPU3YIOTCA, TPEWaT U Aaxe Uc-
KpATCS.

[nsi CHYKEHWUS1 3NEeKTPU3yeMOCTU TKaHU U3 CUHTETUYECKMX HUTEW nposoauTcs obpa-
0oTka aHTUCTaTU4eckKUMK rnpenapartaMu, KOTOpble HaAHOCHAT B MPOLEeCCax 3aKmouMTENsHON
otagenku. OnTumanbHoe coaepXaHue aHTUCTaTUKa Ha BONOKHE AOMKHO COCTaBNATb 2,5 % —
7 % OT Maccbl TEKCTUMNBLHOIO Matepuana. B kayecTBe aHTUCTaTUYECKNX NpenapaTos AoCTa-
TOYHO LUMPOKOE NMPUMEHEHME MOSNYYMIN KATUOHAKTUBHBIE, MOHOTEHHbIE U HENOHOTEHHbBIE MO-
BEPXHOCTHO-aKTUBHbIE BELLECTBA, MHOIME U3 KOTOPbIX OAHOBPEMEHHO ABMAOTCA XOPOLUNMMU
Maryutensmu. OgHako nonyvyaemMbin apdeKkT HEeYCTONUMB K (PUNKO-XMMUYECKUM BO3AEN-
cTensM. [ns npuaaHvs aHTUCTaTUYECKUX CBONCTB, YCTOMHMBLIX K 5—10 cTupkam n xnmmnde-
CKUM 4YMCTKaM, MCMonb3yloT anamuH-06, a Takke npenaparbl 3apybexHbix dupM. B coctas
peuenTypbl NPOMNUTOYHBIX PACTBOPOB BXOAAT TaKKe MArYUTENN (CTeapoKc-6 1 Ap.), YTO NO3-
BONAET OAHOBPEMEHHO C aHTUCTaTUYeCcKUM 3HEKTOM NpMAaTL TKAHAM MSAMKOCTb U LLENKO-
BUCTOCTb.

MnaweBble N KypTOYHblE TKaHW NOABEPralT BOAOOTTANKMBAIOLLIEN OTAENKE NyTeM
06paboTkM KOMNO3MLMSIMU Ha ocHoBe rnapodobusaTopos. MNocne 3Ton OTAENKM TKaHN Npu-
obpeTtaloT BOAOOTTaNKUBAIOLLME CBOMCTBA U MPU 3TOM COXPAHSAIOT BO3AYXOMPOHULAEMOCTb.
O6paboTka TKaHewn rugpodobunsaTtopamm, aHTUCTATUKAMU U MAMMUTENSAMIN OCYLLIECTBNAETCH
Ha CcTabunNU3auUMOHHON CyLLUMMbHIO-LUMPUNBGHON MaluWHE, CarperMpoBaHHON C ABYX- Unu
TpexsarnbHON NIHOCOBKON.
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OnpeneneHHbIi aCCOPTUMEHT KYPTOYHbIX WU MNaweBbiX TKaHeh U3 NnonmamMuiHbIX Hu-
TeW, a Takke 30HTUYHbIE PrOK3ayHble TKaHW NMoABepratoTCs BOAOYMNOPHOW oTaernke. Bopo-
yrnopHas OTAErKa 3aK/4YaeTCsl B HaHECEHUM Ha MOBEPXHOCTb TEKCTUIIBHOrO Martepuana ot
OHOro A0 TPEX CrOEB MIEHOYHOro MOKPLITUS C nocneayrowen obpaboTkon BOACOTTaNKN-
BaOLLMM MpenapaTom. Takas nneHka 3akpbIBaeT Nnopbl TKaHW, Aenas ee He TONMbKO BOAO-, HO
N BO3L4YXOHEMPOHNLIAEMOW, YTO ABMSETCA CYLLECTBEHHbIM HEQOCTaTKOM 3Toro cnocoba rma-
podobmsaumm. BopoyrnopHass oTAenka MPOBOAWUTCH Ha creupanbHbIX PYyHTOBanbHO-
MPOMUTOYHBIX U CUITUKOHOHACOCHBIX MaLLUHaX.

TkaHW, UCMONb3yeMble B Ka4eCTBE OOMBOYHBLIX MaTepuanoB U TPaHCMOPTHLIX Cpea-
cTBax (camoneTbl, Moe3aa, Napoxobl) N 3permLLHbIX YYPEXAEHUSX, a Takke HeKoTopble ae-
KOpaTMBHbIE TKaHW MOABEPralTCs OrHe3alUTHOW oTaenke. [ns npuaaHvMa OrHesalmTHbIX
CBOWCTB TEKCTUMbHLIM MaTtepuanam M3 CUHTETUYECKUX BOSIOKOH U MX CMeCel C Lenmonos-
HbIMW YallM BCero npumeHsitoTcs ocdopcoepalyme aHTUNMpeHsl BMECTE C ranoreHco-
LepxaWwmMm coefmHeHnsMW. 3TW npenaparbl B BUAE BOAHbIX PacTBOPOB WM 3MYNbCUIA
HaHOCAT Ha TKaHb, KOTOPYIO 3aTE€M M BbICyLUMBAIOT. [NonyyYeHHbIN Takum obpasom orHesa-
LMTHBIA 3D DEKT ABNAESTCA HEYCTONUMBEBIM.

C uenblo cosgaHns rnagkon Gnectswen NoBepXHOCTU UMM NOMyYeHUs penbedHbIX
PVICYHKOB TKaHW KYPTOYHOrO, NNaweBoro, nnaTtbeBo-KOCTIOMHOIO acCopTMEHTa NOABEPraoT
Kanangpvposanunio. [onyyeHHsle B npouecce KanaHapupoaHus 3ddekTsl Ha TKaHaX, Bbl-
paboTaHHbIX 13 TEPMOMNMNACTUYHBIX HATEW, COXPaHSOTCS NOCNE MHOMOKPaTHbIX MOKpPbIX 06-
paboToK.

Hanbonee yacTo npoLecc KanaHapMpoBaHWs NPUMEHSIOT ANs NPUAaHNUA KanpoHOBbLIM
N NONMM3MUPHBLIM TKAHAM MMAHLEBOM MOBEPXHOCTW, Tak HasbiBaemas otaernka nakom. Ans
3TOV OTAENKM MCMONb3YHT YHMBEpCcarnbHble TpexeanbHble KanaHapbl. KomOGuHnposaHue me-
X8HMYECKMX N XMMMYECKMX CrocoB0B 3aKMiOUNTENBHOM OTAENKU NO3BONAET NpUAaTh TKaHAM
LenbIf KOMMMEKC LieHHbIX NOTpebuTenbCKkMX CBOUCTB, obecneumBatoLLyx XOpOoLUWIA TOBaPHLINA
BWA W BbICOKME 3KCMIyaTaLOHHbIE CBONCTBA TEKCTUIMBHBIX U3AENMUNA.

1.3.3.5 TexHONOrMMN NOAroTOBKU U NeYaTaHNUA TKaHeN U3 CUHTETUYECKUX
BOJTIOKOH U UX CMECHU C HaTypasibHbIMKU

[MOCTOSIHHBIA POCT BbIMyCKa TEKCTUNBHBIX MarepuanoB 13 XMMUYECKMX BOJIOKOH Tpe-
OyeT BHeAPEHMS1 HOBbIX U COBEPLUEHCTBOBAHMWS CyLLECTBYHOLLUX CMOCOBOB UX KOMopUcTuye-
cKkoro opopmneHns. MNMoaroToBka TEKCTUINBHBIX MaTrepuanoB U3 XMMUYECKUX BONOKOH U CMe-
COBbIX TKaHel K KONOPUPOBaHNIO COCTOUT B OCHOBHOM M3 CMEAYHLLMX Ornepauui; 3anapvsea-
HWe, NMPOMbIBKA C LENbIO yAaneHus 3aMacnmBaTenen 1 LUNUXTYIOWUX BeLecTs, 06e3BOXU-
BaHWe, cylka, Topmoctabunmaaumsa. OQuncTky 1 ycaxmeaHue OGonblUel YacTbio NMpoBOAAT
OHOBPEMEHHO B ropsiuMx pactBopax C MOMOLLbIO MOKLWMX BelecTB. TemnepaTtypa obpa-
O0TKM 3aBMCUT OT BMAA TEKCTUIILHOrO MaTtepuana u obopyaosaHus: npu obpaboTke B Gap-
kax — 50 °C — 70 °C, Ha npomMbIBHbIX MawumnHax — 70 °C — 90 °C.

B Tabnuue 1.7 npueeneHa Tunoeasi TexHonoruyeckas Grnok-cxema nosyYeHns Lerko-
BbIX TKAHEW Ha OCHOBE CUHTETUYECKNX BOSTOKOH.
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Tabnwuuya 1.7 — Tunosas TexHonornyeckas Brnok-cxema nonyYeHust LWenKoBbIX TKaHeW Ha
OCHOBE CMHTETUYECKNX BONOKOH (Hanpumep, NonmaupHbIX)

dopmupoBaHue
. OcHoBHOe TexHo- SMmccud,
BxogHoi y KOHLEHTpaLun pacTeo-
HOTOK Oran npouecca BbixogHou noTok norudyeckoe poB 6e3 yuera pasbas-
obopyaoBaHue
NeHna NPOMbIBHbIMA
BOAAMU
Cyposas Oteapka (npo- | Ot6eneHHas Annapatbl, nu- | CToku:
TKaHb MbIBKa) TKaHb HAM 1 MawnHbl  [coga 0,1-0,2 r/n,
Ana otBapkm u | ocdar HaTpus
NPOMbIBKA 0,1 r/n,
MAB 0,01 r/n
Mony6enasa |lMpeaBaputenb- |TkaHb nocne CywmnnbHo- TennoBbigenexHue.
TKaHb Has dukcaumus- | TepmocTabunu- | WMpunbHo- Bewecra, 3arpsas-
TepmocTabunu- |3auuu CcTabunmsaumnon- |HsoLwme Bo3pyx
3auus Has MawmHa
MNonybenasa |Kpawenwe auc- |OkpalueHHas JxeKTopbI, Ivcnepratop aHWoH-
TKaHb NOCne | NepcHbIMK Kpa- | TKaHb Ixurrepel, kpa-  |Horo Tuna 0,05-
TepMocTa- |cuTensiMm weHne Ha nuHum | 0,1 r/n, ykcycHas
Bununsaumm TepMo3onbHoro | kucrnota 30%-Has
KpalweHus 0,05-0,1 r/n
MeyaTtaHve nur- |HanevaTtaHHaa |TkaHeneuaTtHble |Kpacutenb 2—4 r/n,
MeHTaMu1 TKaHb arperatbl, NpyH- | ankunonamugel 2 rin,
Tepbl unu nuHun | nyauron 0,5 r/n, 3a-
rycrka
OkpaweH- |AnnpetupoBanue [[oToBasi TkaHb | JluHUK CMecCb YETBEPTUYHbIX
Has nnm aMMOHMEBBIX COnen
Hane4aTaH- Ha OCHOBE BbICOKO-
Hasi TKaHb MONEKYNAPHbIX CO-

€ANHEHUI XXNPHOTO
paga 0,51 r/n,
CMeCb NONUaTK-
NEHrnMKoneBbIX ahun-
POB BbICLUMX XXMPHbIX
cnvptos 0,5-3 r/n

[ns Gonee NonHOro amMynbrMpoBaHUA 3amacnveaTteneit U yaaneHus MapKMpoBOYHOM
noauseTky pH pacTtsopos nogaepxumsaroT Ha yposHe 9—10 ¢ nomMoLLbHO cogbl, Nnpodocdarta
HaTtpus, TpuHaTpuidocdarta. Tonbko NPOMbIBKY Marepuanos 13 MonMakpunoHUTPUeHbIX
BOMOKOH NPOBOAAT B Crnabokucnon cpene, Tak kak obpaboTka B LLENOYHOW Cpeae MOXeT
NPUBECTU K MOXENTEHWIO BONOKHA.

Mockonbky NMpy NPOMbIBKE OLHOBPEMEHHO OCYLLECTBIISIETCA U YCaXKMBaHWE BOMOKHW-
CTOro MaTtepuarna, pekoMeHAyeTcs NPUMeHsATL obopyaosaHve, paboTarollee ¢ MUHUMAanb-
HbIM HaTsKeHWeM, HanpuMep MaluHbl Ans o6paboTku TkaHel Bpacnpasky (GapabaHHoro
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TUMNa, TUNa caTypaTopoB, 3aBECHbIE MalUUHBI) U B Buae XryTa (6apku, 3aBecHble XryToBble
MaLLWHbI).

[ns TKaHen 1 TPUKOTaxa U3 CUHTETUYECKNX BOSOKOH Bonee npurogHel MalunHbl Ans
obpabotku Bpacnpaeky. lNockonbky B COBPEMEHHbIX MallmMHax nogobHOro Tuna AnuTenb-
HOCTb 06paboTKM COCTaBNSET BCErO HECKONbKO CEKyHA, ANSA AOCTUXKEHWS MOMHOW ycaaku
martepuana Heobxo4MMO NCMOML30BATE MPOMEXYTOYHOE BbINEXNBAHNE B JIOTKOBbLIX UM ca-
NOXKOBbLIX KOMNeHcaTopax. Tpebyemoe gns storo Bpems coctasnset 8—10 MuH.

CyLUKa TKaHeW U3 CUHTETMYECKUX BOMOKOH AOMKHa NpoBoaMTLCS 6e3 HaTskeHns. Mpu
3TOM MPUMEHSIIOT CyLUMMKM C nepdopupoBaHHbIMM BapabaHamu, 3aBecHble CYLUWUMKK C KO-
POTKAMM MNETMSMN U CYLUUIBHO-LUMPUIIbHBIE MalUMHbI. TemnepaTtypa CyLIKW He foSbKHa npe-
BbiwaTe 120 °C.

OAHOM 13 OTBETCTBEHHbIX OnepaLyii NPy NOArOTOBKE TKAHEN U3 CUHTETUYECKMX BOJIO-
KOH SiIBNSieTCS TepmocTabunusauus, B pesynbTate KOTOPOW BbIpaBHMBAIOTCH HanpsiKeHWs
BHYTPW BOJIOKHWUCTOrO Matepuana 1 yny4LiatoTcst ero noTpedutenbckne CBOWCTBa: NoBbilLa-
eTcsi cTabunbHOCTL (POPMbI U Pa3MEPOB, CHKAETCH CMUHAEMOCTb, YMeHbLUaeTcs 06paso-
BaHWe 3anoMoB, NUMnMHra. TepMocTabunusauus MoXeT ObiTb NpOBEAeHa ropsyMM BO34Y-
XOM, BOAOW WM HaCbIWEHHbIM napoM. TkaHe obpabatbiBaloT B pacnpaBneHHOM COCTOAHWMM
npy MUHUMaInbLHOM HaTsPKEHWUM MO OCHOBE W yTKy. Nocne TennoBoro BO34ENCTBMSA TEKCTUNb-
HbIA MaTepuvan AoImKkeH ObITe NOABEPTHYT OXMaXAEHWIO AN CTabunmusaumm nomy4YeHHoro co-
CTOSIHMSA BOMOKHa. Heobxoanmo TwaTensHo cneanTs 3a PaBHOMEPHOCTLIO TepMoobpaboTku,
TaK Kak HepaBHOMepHasi TepmocTabunusaumnsi NPUBOAMT K nopokam npu nedvaraHun. lMapa-
METpbI Mpouecca (Temneparypa, NpoLOIKUTENBHOCTL) 3aBUCAT OT BUAA BOJIOKHA, a Takke
OT CTPYKTYPbl U NAOTHOCTU TkaHW. MNpun ocylecTeneHnn obpaboTkn ropsiuMM BO3AYXOM TEM-
nepaTtypa npouecca AN TKaHeW W3 pasiuuHbIX CUHTETUYECKUX BONOKOH COCTaBnsieT
190 °C — 220 °C npwu anutensHocTH 06pabotkm 10-20 ¢; Nnpy NCNonb30BaHUN HACbILLEHHO-
ro napa ontumansHasa Temneparypa — 130 °C — 140 °C npu anutensHocTy 06paboTkn 10—
30 MuH. TepmocTabunmnsaumo TKaHeN Yale BCcero NpoBoOASAT NOCNE NX NPOMBIBKU U CYLLKK.

1.4 CoBpemMeHHOe COCTOSIHME SIbHAHOrO NPOU3BOACTBA

1.4.1 KOHBIOHKTYpa NBEHAHOW OTpacnu, Npob6nemMbl U TeHASHUUN PA3BUTUA

[onsa neHsAHbIX TkaHel oT obLwero o6bemMa BbiNyCkaeMblX TKaHEW COCTaBMAET Ha poc-
CMNCKOM PbIHKE 0komno 5 %. MoTpebHocTu BHyTpeHHero poiHka Ha 80 % — 90 % obecneuu-
BalOT OTEYECTBEHHbIE MPOM3BOAUTENN. AKTUBU3MPYETCA BHEAPEHME HA OTEYECTBEHHBIN Pbl-
HOK NbHSAHbIX TKaHeW 3apyDeXHOro NPOM3BOACTBAE, B TOM YMCNE BblpaboTaHHbIX Ha OCHOBE
koTOHMHa. CTonb Manas AOoNsA NbHSHbLIX TKAHEW Ha POCCUMINCKOM pbiHke OBbACHAETCA TeM,
YTO MPOM3BOAUTENN OTEYECTBEHHOrO TEKCTUIS OXOTHee paboTatoT ¢ xnonyaTobymarkHbIMM
TKaHAMMW, MOCKOMbKY TEXHOMOTMM UX OTLENKM AELUEBNe IbHAHBIX U CNPOC Ha HUX BbilLE.
JlbHAHBI® TKaHW TpaguUMoHHO Bonee fopory, YTo CBS3aHO ¢ BonbLUMMK 3aTpaTaMu Ha Cbl-
pbe 1 0bpaboTky TkaHW. U3-3a AOPOroBM3HbI NMbHSHbLIX U3AEnNUin Gornee TPeTU MPOAYKLMU
OTEYECTBEHHbIX PMPM MaeT Ha akcrnopT — B cTpaHbl EC, CLUA v KaHagy v ap., rae ypoBeHb
[IOXOA0B HacCeneHWs BbIE W NbHAHAA NPOAYKLMA nonbayetcs cnpocoM. OcHOBY 3KCmopTa
COCTaBMAT JbHAHBIE TKAHU C HU3KUM YpOBHeM 006paboTky, okpalmsaHue u odopmneHue
MonoTHa OCyLLecTBNsAeTCA 3a rpaHuuen. CornacHo KOHLENUMW pasBUTUA TEKCTUMBHOW Mpo-
MbILLMEHHOCTU pacLUMpPeHne Npon3BOACTBa NPOAYKLUMM N30 NbHa MOXeT ObiTe obecneyeHo
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OCBOEHNEM HOBOW TEXHOIOMMM NnepepaboTkM KOPOTKOrO NMbHA B KOTOHWH W LUMPOKMM UCMOSb-
30BaHWEM €ro Ans NMpPoV3BOACTBA NMbHSAHLIX W NBHOCOAEPXALLMX CMECOBbLIX U3AENWNA C 3a-
MELLEHNEM YacT! UMMOPTHOrO XNOMKa, a Takke NepexoioM OT BbiNycka NPevMyLLEeCTBEHHO
TOBaPHbIX 1 APYTMX U3AENUA NPOU3BOACTBEHHO-TEXHNYECKOrO Ha3HaYeHUs Ha NPON3BOACTBO
TNBHSHBIX U NIbBHOCOAEPKALLMX KOCTFOMHO-MNaTerbHbIX, COPOYEYHbIX, 6EnbeBbIX TKaHen, TpU-
KOT&XHBIX N3AENWI, a TakKe N3AENMA MeANLIMHCKOTO Ha3HaYeHns.

Mpon3BOACTBO NMBHSAHBLIX TKAHEW U U3AENWIA, C TOUKU 3pEHUS pecypcHon Gasbl, ABns-
eTCA TPaAULMOHHON OTPAacCnbl0 POCCUMCKUX NpOoU3BOAUTENEN, CHEepon TEKCTUIBbHOW npo-
MbILLNEHHOCTH, MO3BONSIOLWEN BbICTPOUTL MOMHBIA 3aKOHYEHHBIA LMK NPOM3BOACTBa — OT
MOCTaBOK ChbIpbsi O KOHEYHOro npoaykTa. Cnpoc Ha NPoAYKUMIO JIBHSHON NMPOMBILLIIEHHOCTH
kK 2010 . C y4eTOM MEPCNEKTMBLI PA3BUTUSA accopTMMeHTa coctaensan 550 MMH KB. M MbHO-
cofepXallmx TKaHein, B TOM YMCHEe YUCTONBHSIHbIX 228 MIH KB. M TkaHen. OaHako B nepuop
c 2006 no 2010 rr npon3BOACTBO NbHAHOrO BonokHa B Poccum ynamo noutn Ha 30 %:
c 34,7 Toic. T B 2006 1. 5o 24,2 TbiC. T. B 2010 1. [lageHne Npon3BOACTBA fIbHAHOMO BONIOKHA
B Poccunm B paccmarpusaembit neprog Gbino obycrnoeneHo psaoM hakTopoB: CHKEHUEM
cnpoca CO CTOPOHbI TEKCTUMBHOM MPOMBILLNEHHOCTU, OTPULIATENBHON peHTabensHOCTLIo
NPOM3BOACTBA, BbI3BAHHOW TEXHONOMMYECKON OTCTarNoOCTLHO N POCTOM U3LEPXKEK, a TaKKe He-
3P PEKTUBHOCTLIO LIENEBON BEfOMCTBEHHON nporpammbl MuHcenbxosa Poccun «Passutme
NbHAHOrO Komnnekca Poccum Ha 2008-2010 rr.». Bcero B Npon3BoACTBE NbHAHOIO BOMOKHA
Oblnn 3aHATbI NpeanpuaTa 13 19 cybvektoB PO. Ha BceM BpEMEHHOM OTpeske nuaepom
octapanack Hosocubupckas obnacTs, a Ha BTOPOM MECTE pacnonoXuica AnTanckiim Kpaw.
CymmapHas [ons Npou3BoacTBa 3TuX fByx cybbektoB PP B obuwem obbeme npovasoacTsa
NbHAHOro BonokHa B Poccun B 2010 r. coctasuna okono 60 %.

BOMbLWNHCTBO POCCUNCKMX NEHOKOMOWHATOB ABNSIOTCA NPEANPUATUAMMW MOMHOIo TeX-
Homorm4yeckoro Lykna. NMoMrMMo Npsikn U TKAHEM M30 NMbHA MNPOU3BOAATCA NONYNbHAHbIE TKa-
HW, @ TakKe roToBble n3genust 13 HUx. COOTHOLLEHME BbINyCKa TEXHUYECKUX W NnaTenbHo-
GenbeBbix TkaHen B Poccnn — 36:64 no cpasHeHnto ¢ 10:90 B Espone.

JIbHsiHBIE TKaHWM BbinyckatoTes B 11 cybbektax PP, cpean KOTopbIX HA NepBOM Me-
cte — Koctpomckasi obnacte. Ha ee gonto npuxogutes 32,1 % Bcero obbema nponseoacTea
NbHSAHBIX TKaHen. M3 npegnpuatuii obnact HanGonblwmin 06beM NMPOU3BOACTBA NbHAHbBIX
TkaHel npuxogutca Ha OO0 «BKIIM-AktuB» — 19,7 %. Janee cnegytot [lckoBckasi 06-
nactb — 15 % (OO0 «BenutkaHy), NBaHoBckaa obnactb — 11,8 % (OO0 «Akoenesckas
MaHydakTypa» n AO «aBpunoB-AMckuin KOMBUHAT).

Kpome Toro, Ansi NpeofoneHns KPU3UCHOWM CUTYaLMK B NIbHAHOW OTpacnn Heobxoanma
noafdepXKa rocyfapCTBEHHbIMU U PErMoHanbHbIMKM OpraHamMn BriacTh NbHOBOOYECKUX XO-
3AACTB W NPeLnPUSATUIA C LieNblo COXPaHEHWS CTpaTermyeckn BaKHOTO CbiPbEBOr0 UCTOYHMKE
N Hambornee 3KOMOTMYECKM YMCTOTO HaTypanbHOro CbipbA € YHUKAmbHbIMU BUOLMAHBIMA
CBOMCTBaMW, OMpaBAaBLUEro CBOE CylecTBoBaHve BekaMu. [na peaHumaumn NbHAHOro
npon3BoACTBa HEOBXOAUM Takke KapAuHamnbHbIA NepPecMoTP TEXHONOMMA OTAENKM TKaHen B
nonb3y Tex, KOTOpble NPeayCMaTpUBaroT NOSHOE UCKIoYeHe 06paboTkmn XNopcogepxaLim-
MW peareHTamu npu ogHOBPEMEHHOM nepecmoTpe TpebosaHuin 6enmnaHel B FOCTax co cHu-
XeHuem Ha 2 % — 5 %. 370 nNo3BONWT OCYLLECTBUTL NEPEexol Ha 3KOPEXMMbI NOATOTOBKMY,
3aHumarowme npeobnagaroee NONOXKEHNE B SHEPro- N pecypco3arpaTax.

CornacHo 1ccrnefoBaHnio COBPEMEHHOO pbiHKa NbHSHBIX TKaHen B Poccun, B nepeom
nonyrogum 2016 r. Gbino BbinyweHo 11,49 MAH NOr. M NbHSAHBIX TKaHew, 4to Ha 16,4 %
MeHbLUe, YeM 3a aHanornyHelli nepuog 2015 r. MNocnegHWM rogoMm, Korga poccuiickme npeg-
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NPUATUS YBENMYMBANU NPoM3BOACTBO, Bbin 2012 r. Bce roBopuT 0 TOM, HTO OTPAaCHK noka He
yAanoce NpeofoneTb KpUamc.

PasBnTunio pbiHKa NbHAHBIX TKAHEW Npexae BCEero NpensTcreyeT yCUnmsBarLwasca He-
XBaTka OTEYECTBEHHOW NMbHAHOW Mpspku. B 2015 . poccuiCKUMU KOoMAaHUAMK Obino usro-
ToBMNeHo 3,4 TbiC. T NbHSAHOW MPSPKKU, YTO cOCTaBnsieT Bcero 53,6 % oT 06bemMoB Bbinycka
2011 r. Mo 3ToM NpUYMHE NPON3BOANTENN, BbIMYCKAKOLWME NbHSAHBIE TKaHW, BbIHYXAEHbl 3a-
KynaTb NpsKy 3a pybeskoMm, YTO 3HauYMTenNbHO yBenmumeaeT cebecTtoumocTs npoaykumu. [o-
NOMHUTENbHOE AaBMNEeHUE Ha OTPachb OKasbIBaeT CHWKEHUE Crpoca Ha roToBble U3AeNnUs 13
TNbHSAHBIX TKaHew, oOycrnoBneHHoe COoKpalleHneM AOXOAO0B HaceneHusi. Tak, TONbKO No UTo-
ram nepBbix WecTn Mecsiues 2016 r. pearnbHble pacnonaraeMble AOXoAbl CHU3UNUCL Ha S %.
CyLeCcTBEHHO nyylle pbiHKa 0BCTOAT Aena Nub y NPOM3BOAUTENEN NbHAHBIX WU NOMYNbHS-
HbIX TKAHEN CneunanbLHOro HasHauYeHUs.

Hanbonbluasn fons satpar B CUCTEME NIbHOKOMOMHATOB NPUXOAUTCA Ha fNIbHOBOSIOKHO,
3HEepruo u TpyaoBble pecypcel. B cpeaHem mnx cootHoweHne Takoso: 40 % — 60 %, 20 % un
30 % cebecTonmocTn. COOTBETCTBEHHO, OT YPOBHS LIEH N Ka4ecTBa 3TUX PecypcoB, addek-
TUBHOCTU WX UCMONb30BaHWUSA 3aBUCAT CTOUMOCTb M KQYeCTBO NMPOU3BOAUMBIX JIbHAHBIX TKa-
HeW, a 3Ha4UT, UX KOHKYPEHTOCNOCOBHOCTL. CriefyeT oTMeTUTL, YTO 94 % UMMNOPTUPYEMOrO
CbIpbsi NMPUXOAUTCA Ha AECATb KPYMHbIX NMPOU3BOAUTENEN NbHAHLIX TkaHen. Bce komnaHum
pacnonoXxeHbl B perMoHax ¢ AeduUMTOM NbHOBOMOKHA W akTUBHO paboTaloT Ha 3KCMOopT,
4YTO, BO-NEPBbLIX, OOBLACHAET MOKYMKY CbIpbsi BHE PErvoHa, a BO-BTOPbIX, MOXHO Mpeanono-
XWUTb, YTO KOMMNAHUW 3akynaroT Bonee Ka4eCTBEHHOE MMMNOPTHOE ChbIPbe, TaK Kak MHOCTPaHLbl
npeabaBnstoT bonee BbICOKME TPEOOBaAHNSA K KaYECTBY TKaHEN, HEXENN OTEeYECTBEHHbIE MOo-
Tpebutenu. 3aech cnegyeT y4yecTb, YTO DaKToOpOM, CTUMYNUPYOWMM NoTpebneHue MMnopT-
HOrO CbIpbS, BbICTYNaET HEeYLOBNETBOPUTENBHOE Ka4eCTBO OTEYECTBEHHOrO NbHA.

JNlyywme pocewinckne neHO3aBOAbI BblpabaTbiBaloT JIbHOBOJIOKHO B COOTHOLUEHWW
40 % pnuvHHoro n 60 % kopoTkoro. Yawe scTpevaetcsi cooTHoweHne 30 % Ha 70 %. 3a py-
BexoM cuTyaums NPOTUBOMONOXHAas — Tam cooTHoweHne 90 % AnMHHOro BonokHa Ha 10 %
kopoTkoro. B utore noTpeBHOCTM TEKCTUNBLHOW WHAYCTPUM MPUXOASATCS YAOBNETBOPATL 3a
CYEeT MMMOPTHOro cbipbs. lpakTndeckn He oTpaboTaHa cuctema rnybokon nepepaboTku
TNEHOBOJIOKHE B KOTOHWH, KOTOPbIA MOXET ObITb UCMONb30BaH ANS NOMyYeHUs! XNOMKOSbHS-
HbIX MPSK UMM XAOMKONONNIMUPHBIX APSHK NPU BMNOXEHUM KOTOHMHA OT 5 % po 30 %. Hepo-
CTaTOK NbHOCLIPbS U BbICOKWE 3aKyrnOuYHbIE LieHbl MPOBOLMPYIOT NepeopueHTaumio paboTol
OTAENOYHbIX MPOM3BOACTB Ha xnon4atobymaxkHble TkaHW. Takor npoLecc npousowen Ha
Hoeonwucuosckom neHoKOMOMHaTE M Bonorogckom nsHOKOMOMHaTE.

1.4.2 AccOpTUMEHTHas CTPYKTypa JIbHONPOU3BOACTB

JIbHSIHOE BOJIOKHO — COBOKYMHOCTb OfHOM0 UM HECKOMNbKMX 3M1EMEHTapPHBIX BOMOKOH
nbHa. dnemMeHTapHoe BOMOKHO NbHa MMEET CIOUCTOE CTPOEHME, UTO SBMAETCA pe3ynbTaTom
MOCTENEHHOro OTNOXEHMWS LIENI0103bl Ha CTEHKAX BOSIOKHA, C Y3KMM KaHanoMm rnocepeanHe v
nonepeyHbIMM CABUraMun No ANMHE BOJSIOKHA, KOTOpbLIE MoMny4aroTcs B npouecce obpasosa-
HUSA 1 pOCTa BOSOKHA, @ TalKe B NMPOLECCe MEXaHWYeCKUX BO3AENCTBUM Npu NepBruYHON 06-
paboTke nbHa. o TUNy MOMYYEHWA PasNMYalT CraHLUEBOE, MOYEHLOBOE, MapeHLoBoe
NbHAHOE BOJIOKHO U (PEPMEHTATUBHOW MOYKU. [0 HAa3HAYEHWIO NbHSHOE BOJIOKHO Noapasze-
NAETCS Ha MPSANNBHOE U TeXHUYECKoe, Mo ANUMHE — Ha ANUHHOE BOMOKHO (MCMOMb3yeTcst
KaK Cblpb€ TEKCTWUIBbHOW MPOMBILLNEHHOCTW), KOPOTKOE BOMOKHO (OBLIMHO He MpUMeHsieTcs
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B TEKCTUNBbHOW MPOMBILLNEHHOCTWN, UAET Ha NPOWU3BOACTBO Tapskl, WnaraTa, GymMars, OCHOBbI
ANA NMHONEYMOB M Np.), @ TaKke XIOorKonogobHoe BOMOKHO — KOTOHUH AN NpsaeHus
B CMECU C ApYTMMU BUAAMMU BONOKOH B cMecke 40 10 % — 20 %.

[ina npon3aBoacTBa NbHAHLIX TKAHEW UCMOMNB3YIOT NPSKY NBHAHYIO MOKPOro NPsLeHUs,
JIbHSAHYIO CyXOro NPSAEHUs, OYECKOBYIO MOKPOrO MPSAEHWUS, OYECKOBYIO CyXOro npsaeHus.
JIMHerHan NNOTHOCTL NbHAHOW Npsku konebnetca ot 33,3 4o 117,6 Tekc, T. €. 3HaYUTENBLHO
BonbLue xnon4aTobyMaXkHOM NPSHKIA.

TkaHW, BbiNyCKaemble NbHSAHOW MPOMBILLNEHHOCTLIO, MOXHO pasfaenuTb Ha ABe Oc-
HOBHble rpynnbl: ObITOBbIE U TEXHUYECKUE. B 3aBUCUMOCTU OT HasHa4YeHus, CTPYKTYpbl U OT-
JenKkn TkaHu pasgeneHel Ha 15 rpynn. Hanbonee TpaanyMoHHBIM aCCOPTUMEHTOM BbITOBBLIX
TKaHelN ABMSAITCS NMbHSHbIE W MOMYMNbHSHbIE TKAHU AN NPOCTbIHb, NOMIOTEHEL, CKaTepTen n
XONCTOB. BbinyckatoTcsi KOCTIOMHO-NNATENbHbIE TKAHN MbHAHBIE U U3 CMECU Pa3NNYHbIX BO-
TNIOKOH (NbHSIHbIE, XIOMKOBbLIE, NUCKYCCTBEHHBIE WU CUHTETUYeckMe). MonynbHSHbIE TKaHW Bhbi-
pabatbiBatoT 13 X1on4aTobyMaKHOW NPSKK B OCHOBE M MbHAHOW B yTke. CypoBas nbHsHas
TKaHb ObITOBOr0 Ha3Ha4YeHUs M3rOTOBMSIETCH B OCHOBHOM M3 OTOENEHHOW, OTBapeHHOW W
OKpaLUEHHOW NbHAHOW MPsKu. MNonyneHAHaa TkaHb BbipabaTbiBaeTCA M3 CypOBOW M OKpa-
LIEHHON XNon4yaTobyMaHOW MpstkM U 13 OTOENeHHOro, OTBapeHHOro UMM OKPaLUEHHOro
TNbHAHOTO YyTKa.

BONbLWMHCTBO CypoOBbIX TKaHel ObITOBOrO HasHayeHWs NoABEPrarT AanbHenWemy
obnaropaxuBaHUO ¢ LENbK MonyvyeHns Heobxoanumon 6enmsHbl 1 kanunnsapHocTn. YacTb
TKaHeW nocne obnaropaxuBaHus noasepraoT gansHenwmm obpabotkam ang NnpuaaHUa um
MarioCMMHaeMbIX U ManoycafoqHbIX CBOUCTB. BbinyckatoTcs Takke rnagkokpalleHble TKaHu
W TKaHW C ne4vaTHbIM PUCYHKOM. Ecnin cypoBas TkaHb ObITOBOTO HasHAYEeHUs1 COAEPXKUT YTOK
N3 OTBAPEHHOW MPshKK, TO B AanbHENLLEM OHa NoABEpraeTcs HemonHoMmy obnaropaxusa-
HUO — KUCMNOBaHWUK. YacTb TakMx TKaHeW MCnonb3yrT nog nedarte. HekoTopble cypoBble
TKaHV B psiLe Clly4aeB He NnoaBepraltoTcs obnaropaxvBaHuio, a NPOXOAST psa onepauuw,
yRyuLaoLWMX X BHELWHWA BUA,.

1.4.3 TunoBble TeXHOJIOrMYECKNUe CXemMbl JIbHONMPOU3IBOACTBA

O6Las TexHonorMyeckas cxema nNpomn3BOACTBA JIbHAHBIX TKAHEN B CUCTEME FIBHOKOM-
BuHaTa npueeaeHa Ha pucyHke 1.8. Tunoeble BNOK-CXeMbl NOMYYEHUS NbHAHBIX W NONYIb-
HSIHbIX TKaHe Ha OCHOBE POBHULBI MpUBeAEHbI B Tabnuyax 1.8 n 1.9.
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JlbH ane pepabartblieatowme
3aB0o/bl (J/IbHOBOJIOKHO)

CTpuranbHblli 1 razoonasnbHbliA oTAen,
KpOMeE XakkapoBbIX U DaKTypHbIX TKaHe

PucyHok 1.8 — O6Las TexHonornyeckasa cxema npon3BoACTBa JIbHAHbIX
TKaHell B cucteme NbHOKOMOGUHaTa
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Tab6nuya 1.8 — Tunosas TexHonornyeckas brnok-cxema nonyYyeHUst NbHAHbIX U
NONYIbHSHBIX TKAHEN HA OCHOBE POBHMILIbI OKUCTIIUTENBHOW BapKu

BxoaHou Oran BbixogHom Ocrosrioe BewectBa, hopmupytoLyue
I'IO.'EI'"OK npowecca I'IOT'C:)K TexHonoruueckoe ™ CTO‘-IHq:IepBO,Dif ™
obopyaosaHue
CypoBas Oxucnu- Ot6eneHHas |Kotnbl Mepokcna Bogopoaa, rma-
NbHAHAA TenbHas poBHMLA poKCHA HaTpusi, cepHast
poBHULA Bapka poB- KMCNOTa, YKCYCHas KMUCoTa,
HULIbI c OopraHu4eckme KUCoTbl,
npeasapu- KanbLpHUpOBaHHas coaa
TenbHbIM U
3aKno4n-
TenbHbIM
KncnosaHu-
eM
Mpapenne
Mpska no-|Kpawenne |OkpawenHasa | Kotnel, cywmne- Kpacvtens ky60BbIi,
nybenas Ha|kyboBbIMK npsbka Hble annapatbl | MMAB, okucnutens, Boccta-
OCHOBE  OT-|Kpacutensamu HOBUTENb
GeneHHoN
POBHMLbI
TkayecTBO
Cypoeas no-|®epmeHTa- |PacwnuxTo- |MnocoBoyHo- CTOKM — nNpOMbIBHBIE BO-
ny6enas TMBHas pac-|BaHHasi HakaTHoe oBopy-|Abl, coaepXaliue nNpoayKTbl
TKaHb, LAWXTOBKA | TKaHb posaHve  («be-|depmeHTatuBHOro  rmpgpo-
OLLNWXTO- HUHrep»),  [DKUr-|nn3a kpaxmana (onuroca-
BaHHas repbl («KrocTepcey, | xapuabl M npocTble caxa-
Kpaxmans- «Mwuueppay), pa), [Le3aKTUBUPOBaHHbIN
HOW  LUMWX- akekTopbl  (Soft|dpepmeHT amunasa (6enok)
TOW, UM no- floy), a Takke
ny6enas nepeble  ceKumm
TKaHb c TIMHURA dvpm
LBETHOWN «BeHnHrep»,
npsbken Me- «Bakasma»
Hee 50 %
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lpodomxeHue mabnuyp! 1.8

HMS aKTUBHBIMU
KpacuTensmm,
MIHOCOBOYHO-
3anapHoro u Tep-
MOMKCALMOHHO-
ro criocoba

BxoaHon Oran BrixogHomn Ocrosrioe Bewectsa, popmupytoLue
TexHonornyeckoe
noTOK npouecca noTOK 0Bopya0BaHIe CTOuHblE BOAbI
Pacwnuxro- |WenoyHo- |Ot6enenHas CToKM — nNpOMBbIBHbIE BO-
BaHHasi nepokcuaHoe | TKaHb Abl, cofepxalwume npoayKTbl
TKaHb BeneHne LENOYHOro ruaponusa no-
(nosTop cTa- nMcaxapuaos U NIUMHWHA,
onu:; ana LWenoyHble peareHTbl (rua-
JIBHSHBIX U pokeua  HaTpua  MeHee
NonyneHA- 0,1 r/n, kaycTuyeckas copa
HbIX TKaHen) meHee 0,02, copa kanbum-
HUpoBaHHasa 1,3 r/n, cunu-
kat Hatpusa <1,2 r/n) nepe-
kmcb  Bopopoga (100 %)
0,05r/n, Tpunonudocdar
Hatpusa 0,1 r/n, MoyeBuHa
0,5r/n, NAB 0,01 r/n, cep-
HoKucnbI marHun 0,02 r/n.
TennosblaeneHue.
Bewlectsa, 3arpssHaowme
BO34YX
OtBeneHHas |Mpomexy- Ot6enenHas vnoxnoput Hatpus 0,1 r/n,
TKaHb ToyHoe ©Oe-|TKaHb cunmkat  Hatpusi 0,03 r/n,
neHne ans nepekunce sogopoga 0,2 r/n,
TbHAHBIX efkui Hatp 0,2 r/n.
TKaHen B TennosbigeneHve.
pacTBopax BellecTBa, 3arpsisHsoLme
runoxnoputa BO3AYX
HaTpus
Ot6enenHHan |KpaweHne |Inagkokpa- |xurrepbl, dxek- |KyboBbI Uin akTUBHbIA
TKaHb (KPOME | aKTUBHBIMU | LLIEHas TKaHb |TOpPbI, IMHUW ANA | KpacuTens, TpunonMgoc-
TKaHen ¢ unm KyboBbl- TNBHSAHBIX W bHO- | daT HaTpus 0,2 r/n, cuHTa-
LBeTHOM MW KpacuTe- coaepxalumx Tka- |mMug 0,02 r/n, rugpocynb-
npsbrem) nsaMu Heln ans kpawe- | dua HaTtpus 0,2 r/n, cunu-

kaT Hatpma 0,1 r/n
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BxoaHon Otan BbixogHomn OcrosHoe Bewyectsa, oopmupyiowime
MOTOK npouecca MOTOK TEXHOMOTMHECKOS CTO4Hble BOAbI
obopypoBaHne
mapkokpa- |Annpetupo- |loTosas JvHnm  3akntoumn- | Kpaxman, wunm cuHtetude-
LIeHHasn BaHwe TKaHb TENbHOW OTAENKM | CKME KMPHbIE KMCIOTbI, U
TKaHb 7 BOCK, VMW [MMLUEPWH, Unn
TKaHb c CUnMUKaT  HaTpud,  MbIno
LiBETHOM 60 %, TparaHT, ynbTpama-
npseKen PWH, HalaTbIPHBLIA CAWPT,
fenbin kpacuTenb (onTude-
ckun otbenuearens)

Tabnuua 1.9 — Tunoeas TexHonormnyeckas 6rok-cxema nosnyyYeHms NbHAHbLIX K
NONynbHAHBLIX TKAHEW HA OCHOBE POBHULbI LLEENOYHON BapKm

Omuccun,
OcHoBHoOe KOHLUEeHTpauum
BxogHow noTok Oran npouecca BbIXogHOWM NOTOK TexHonoru- pacTsopos Ges
yeckoe 000- | yuyeTa pasbasne-
pyaoBaHune HUA NPOMbIBHbIMA
BOAaMU
CypoBas poeHu-| LLlenoyHas Bapka OTBapeHHasi Kotnbl  ana|MpoaykTtel  we-
ua pPOBHMLA, Kpacu-|KpaweHus |NOYHOro rmapo-
Tenb NPSPKY, nmMsa nonucaxa-
Hanpumep: |pugoB  (comyT-
AKl, AKOC, |ctBytolmx  npu-
DMS 04 HT, |mecel), nUrHuHa,
ONS  BOMOK- | LLENOYHOW areHT,
Ha — conm
DIL-YARN
MpsineHne No MOKpPon
cucTeme
CypoBaa TkaHb|KucnosaHve (u) unun|PacwnuxTosaH- |PynoHo- [esakTnBmpo-
Ha OcHoBe np4g-|depmeHTaTnBHas Had W MNOAroTOB-|MNEPEMOTOM- |BaHHbIE dep-
X1 BapeHomn paclnMXToBKa WM | IeHHas TKaHb HOrO  TuNa|MeHTbl amunasa
BuooTBapka, npo- (zkurrepel), | (1) MM nekTnHa-
MbiBka ¢ [1AB aKekTopbl, |3a<0,1r/n.
opHocekun- |LLaBenesas, yk-
OHHblE  NN-|CyCHas Wunn cep-
HUN Has Kucnota
<0,1 r/n, onuroc-
axapwabl, caxa-
pa, NAB
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OkoHyaHue mabnuusi 1.9

Omuccum,
OcHoBHoe KOHL|EHTpaLum
BxogHom noTok OTan npouecca BbixogHOM NOTOK Texronorv- pacTsopos Ges
yeckoe 060- | yuyeTa pasbasne-
PyAOBaHWE | HUSA NPOMbIBHBLIMU
BOAaAMU
Pacwnuxrtoean- |JlokanbHoe 6enose-|HanevatanHas | TkaHene- Kpacutenn,
Has W MOAroTOB-|MEenbHOE nevyaTaHue | TKaHb yatHble ar-|[AB, wWweno4yHbie
NeHHas TkaHb NMArMEHTamM1 UM ak- peratbl W|peareHTsl
TUBHBIMU U KyBOBBIMIN IMHAK
Kpacutensmm
HaneuatanHas, |3akntountensHasi oT-|[oToBas TkaHb JInHna Kpaxman, unm
paclwnuxtoBaH- |Aenka  (annpeTtupo- CUHTETUYECKNE
Has W NoAroToB-|BaHWE C WCMONb30Ba- XWUpHbIE  KMCHO-
NeHHas TkaHb Huem Gesadopmanb- Tbl, WM BOCK,
AerngHbIX  unn - ma- WA TANUEPUH,
nodgopmansgerma- nnm cunukaT
HbIX annapaToB B 3a- HaTpus, MbIF0
BMCUMOCTW OT HasHa- 60 %, TparaHT,
YEeHMUSs TKaHN) ynbTPamMapuH,
HaLlaTbIpHbINA
CMUPT, CUHTETU-
Yyeckne nonvMme-
pbl

1.5 CTpyKTypa TPMKOTaXHOW oTpacnu

1.5.1 CoBpeMeHHO€e COCTOSIHUE TPUKOTAXKHOM MPOMbILLJIEHHOCTU

TpukoTaXkHasi NMPOMBILLIIEHHOCTb ABMSAETCS KPYMHENLWEN OTPacnbio MUPOBOro Mpous-
BoAcTea. [lpuumHaMM ee AUMHaAMWUYHOTO PasBUTUSA ABMAIOTCA LEHHble noTpebuTensckue
CBOWCTBA W3rOTaBNMBAEMON MPOAYKLUMN U BbICOKME TEXHWUKO-SKOHOMMUYECKMUE MOKasaTenu
NpOW3BOACTBA. TEXHOMOTMYECKUIA MPOLIECC M3rOTOBMEHUA TPUKOTEXKHBLIX M3AENA KOpoue,
4YeM MPOLIECC MOMYyYEHUST U3LENUN U3 TKaHW, a NMPOU3BOAUTENBHOCTL TPUKOTEKHbBIX MalluH
B HECKOIBKO pa3 BbILLE NPON3BOAUTENBHOCTU TKaLKMX CTaHkoB. CTOMMOCTb BbIpaboTKM TpU-
KoTaxKHbIX n3genuin Ha 30 % — 40 % HWXKe CTOMMOCTU U3rOTOBMEHUA NOAOOHBIX U3LENUA U3
TKaHEWN, NpU 3TOM TPUKOTaXXHOW MPOAYKUMW C €AUHMLbI MPON3BOACTBEHHOW Nnowaam B 8—
10 pa3 Gonblue, 3aTpaThl TpyLAa Ha eguHULy nagenus B 3—3,5 pasa MeHbLUe, a U3 TOHHbI Chi-
pPbS TPUKOTEKE MOXKHO MONy4ATL BOnbLUE, YEM TKaHW.

Poccusi BxognT B JECATKY KPYNHENLINX CTPaH — MPOU3BOAUTENEN TPUKOTAXKHOMO Mo-
NOTHa N TPUKOTaXHbBIX U3AENUA B MUPE W 3aHMMaeT cebMoe MECTO Nno obbemy npomsBoa-
cTBa. TpMKOTaXkHas MPOMBbILLIEHHOCTL BKIoYaeT B cebsi NpoM3BOACTBO OenbeBoro, BepxHe-
ro N TEXHUYECKOro TPUKOTAaXKA, NEPHATOYHbIX U3LENWIA, rONoBHbIX yOOpOoB, WapdoB., a Takke
M3EeMNWA NPOMbILLNEHHOIO U MEAULIMHCKOrO HasHadeHns. B nponsBoacTBe TPUKOTaXKHbIX U3-
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LEenuiA NCNosb3yeTcsl LUMPOKUA aCCOPTUMEHT HUTEWN U3 XIOMKa, LLUEPCTU U XMMUYECKUX BOJIO-
KOH.

YBenuueHne oObeMOB BbiMycka MPOAYKLUMM POCCUNCKON TPUKOTEXHOW OTpacnvM BO
MHOIOM 3aBMCUT OT MNaTeXeCcrnocoOHOro Cnpoca HaceneHNs U KOHKYPEHTOCTIOCOBHOCTH OTe-
YeCTBEHHOW NpoaykuuW. B Lienom poccuiickas TpUKOTaxKHaa oTpacib SBNAETCH AUHaMUYHON
n nepcnektmeHon. OgHaKo AUHaMWYHOE PasBUTME MMPOBOIO PbIHKA W Pa3BUTUE KOHKYPEH-
umm obycnaenmBaeT HEOBXOAMMOCTL MOCTOSHHOMO PasBUTUSA NPEANPUATIA oTpacnn n obec-
neyYeHne HOBbIX KOHKYPEHTHBIX MperMyLLEecTB. B ycrnoBmnsax COBPEMEHHOW TOProBiM BaXKHbLIM
(pakTopom, oBecneynBaroLLM KOHKYPEHTHbIE MPEMMYLLECTBA NPOAYKLMN Ha PbIHKE, SBNSET-
CS NnormcTuyeckas CocTaBnsaroLLas.

O6bem NPoM3BOACTBA TPUKOTEKHBIX n3genmin no P® coctasun B 2010 1. 136 MnH wr.,
yTO Bblle nokasaTtenen B 2009 r. Ha npotskeHun nocnegHux Tpex net B Poccun Habnoaa-
eTcsi crnaf, Npov3BOACTBA M3ENUIA TPUKOTEKHBIX YyIIOMHO-HOCOYHbIX AeTckux. B 2016 rT. B
Poccumn 6bino npomaseneHo 48 498,9 Thic. Nap M3RENUA TPUKOT@KHBIX YyJNIOYHO-HOCOYHbIX
LeTckMx, YTo Ha 3,4 % Hke obbema nponsBoLCTBa npeablayllero roga. MNpon3eoacTso ms-
LENNA TPUKOTEKHBIX YyJIOUHO-HOCOYHBIX AETCKMX B fekabpe 2016 r. ymeHbwmMnock Ha 5,9 %
K YPOBHIO Aekabpsi npoLunoro roga n coctasuno 3568,3 Teic. nap.

JNlngepom npousBOACTBA WM3AENUA  TPUKOTEXKHBIX  YYJIOYMHO-HOCOYHBIX — JETCKUX
(B TbIC. Map) ot obLero npounseegeHHoro obbema 3a 2016 r. ctan LleHTpansHein dpeaepans-
HbI OKPYr C gonewn okono 75,5 %. B nepunog 2014—2017 rr. cpeaHue UeHbl Nponssoautenei
Ha HOCKM MyXckue Bblpocnn Ha 46,8 % (c 21,8 py6./nap po 32,0 py6./nap). Hanbonbluee
yBenMYeHne cpefHUX LeH npounssoautenen npousowwno B 2015 r., Torga Temn pocra cocra-
Bun 17,2 %.

CpenHsas LeHa npousBopuTenen Ha Hocku myxckue B 2017 r. Beipocna Ha 10,4 %
K YPOBHIO MpoLuroro roga u cocraeuna 32,0 py6./nap. CpefHsAs po3HUYHas LieHa Ha KOonroT-
KM OETCKME N3 XIonYaTobyMaXkHOM unmn cmecoBomr npsxm (paamep 14—18) B 2017 r. Beipocna
Ha 7,0 % k ypoBHIO npowroro roga u coctasmna 193,0 py6./wr. [11].

B TPOWMKY KpyNHEMLLMX PErMOHOB — MPOU3BOAUTENEN TPUKOTaXHBIX nsgenui B 2012 r
BoLwnm CmoneHckas (15,5 %), KanvnuHrpaackas (9,5 %) u Poctosckas (8,2 %) obnactu. Ha
npoTsbkeHnn 2008-2012 rr CmoneHckasn n Poctoeckan obnactn AeMOHCTpUpOBany Hapaly-
BaHue npomsBoacTea. Tak, B CMmoneHckon obnactn ob6bem Bbinycka yBenuuuncsa Ha 15 %
(¢ 59,3 MnH wT. go 68,2 mnH WT.), B PoctoBckon — Bonee yem 2,2 pasa (¢ 16,1 MnH WT. Ao
36 mnH wr.). B KanunnHrpaackor obnactu, HanpoTue, NPOM3BOACTBO TPUKOTKHbIX U3AENUiA
CHU3WNNOCh 3a NATUNETHWA nepuod Ha 8 % (¢ 45,4 MnH wt. o 41,8 mnH wrt.). Mo aHanu3y
pblHK& TPUKOTaXHbIX M3genun B Poccum B 2008-2012r1r. v nporHody Ha 2013-2017 rr.
B CTPYKTYPE acCOPTMMEHTa OTEYECTBEHHBIX TPUKOTAXHbIX U3AENUI OCHOBHYHO AONI0 (OKONO
80 %) 3aHMMaloT U3genus U3 Xnon4aTobymarkHOM Npsbku, NpUYeM npenmMyLlecTseHHo Genb-
eBo rpynnel (65 % — 70 %). OCHOBHbIMM 3afa4ammn OTpacnu ABNATCS:

- YBENUYEHWE BbIMycKa KOHKYPEHTOCMOCOBHbIX XNon4yaTobymaxHbix 6enbesbiX, Cnop-
TWBHbIX U3AENUA NErkoro BEPXHEro TPUKOTaXa Ha OCHOBE MPUMEHEHUS BbICOKOKAYeCTBEH-
HOWM NPSXM XIOMKOBOrO TUMA, OCHALLEHWUSI NPEeANPUATUIA KPYrnoBsa3anbHbIMU MalLMHaMK Bbl-
cokoro (24-28) knacca, B TOM uvCne AN BSA3AHUSA BbICOKOINACTUYHBIX NOSIOTEH, NMUHUAMMW
ANS BbICOKOKa4YECTBEHHOW MarioycafouHoN OTASNKN XNONYaTobyMaXKHbIX NONOTEH;

- pacluMpeHne BbIMyCcka BbICOKOKAYECTBEHHbIX MOBLILLIEHHOW KOMGOPTHOCTU U3aenuin
BEPXHEro TPMKOTaXa, LUENKOBOro, BbICOKO3NACTUYHOro 6enba 1 nsgenui ana cnopta Ha 6a-
3€ LUMPOKOro OCBOEHWSA MOANMMLMPOBAHHBLIX MONMAMUAHBIX, MONM3MPUPHBIX U BUCKO3HbIX

47



UTC 39—2017

HUTEN ManbIX NMMHENHbIX NIIOTHOCTEN, OCHALLEHWA NPEANPUATUN KPYrnoBA3anbHeIMA Mallm-
Hamu C 3NeKTPOHHBLIM YNPaBneHNeM, OCHOBOBA3aNbHLIMU MalUMHaMM C PaCLUMPEHHLIMU TEX-
HOMNOTMYECKUMIN BOSMOXHOCTSIMA, B TOM YUCIIE pallenb-MallmHaMn ANs BbICOKOPACTSKMMO-
ro runiopa;

- OCBOEHMWE HOBbIX BUAOB BbICOKOKAYECTBEHHbIX U3ENNA BEPXHErO TPUKOTaXHOIO No-
NOTHa C MMOCKOBA3ANbHOrO U KPYrnosssansHoro o6opyAoBaHUs, B TOM YUCNE C 3MEeKTPOH-
HbIM ynpasneHuem, C ucnonb3oBaHnem 3hEKTHbIX BUAOB LUEPCTAHOW, NONUaKPUIIOHUT-
PUIBHOM NPSXKN pasHOOBpPasHbIX CTPYKTYP;

- pacLUMpeHne acCopTUMEHTA XEHCKMX KONroTok Ha 6ase ncnonb3oBaHWsa anactoMep-
HbIX HWTEW, OCHALLEHNA NPeAnPUATUIA KOMNNEKTaMN aBTOMaTU3MpPOBaHHOro obopynoBaHNA,
B TOM YMCNE ANS BLICOKOKAYECTBEHHOW OTASNKW N YNAKOBKW U3LENNIA;

- YBENMYEHNE BbINyCka KOHKYPEHTOCMOCOBOHOrO aCCOPTUMEHTA MYXCKUX XEHCKUX U
[ETCKMX HOCKOB, B TOM YMCNE ANA CrnopTa U oTAbIXa, Ha 6ase OCHALLEHUS KPYrnoYynoYHbIMM
aBTomMatamu 9—18 knacca ¢ 3nNeKTPOHHbLIM yNpaBneHUeMm.

1.5.2 ACCOPTUMEHT TPUKOTAXKHOrO NPOU3BOACTBA

TpuKoTaxkHble NPOU3BOACTBA, MMEKLWMNE MOKPble CTaguMu OTAENKM, pasfensioT Ha
Npov3BOACTBA, BbiNyckatoLme NoIoTHa OCHOBOBS3aHbIE U KPYINOBA3aHbIe, U NMPOU3BOACTBA,
BbINyCKaloLWMe OKpaLLEHHYH NPSKY N N34enus Ha ee 0cHoBe (YyIOYHO-HOCOYHOE MPOoM3BOa-
CTBO 1 NPOM3BOACTBO BA3aHbIX U3AENVIA), NPON3BOACTBA, BbiMyCKaOLUME OKpalLeHHbIe U3ae-
.

TpUKOTaXK — 3TO rMbkoe TEKCTUNBbHOE NOSIOTHO UMK U3[enMe pasnnMyHon opMbl, N3-
rOTOBIIEHHOE MyTEM BA3aHUA ¢ 06pa3oBaHMEM NETENb U3 OLHOW UM MHOTUX HUTEn. dopmu-
PYETCA TPUKOTEXKHOE MONOTHO Ha TPUKOTAXHO-BA3ANbHbLIX MalwWHaxX pasHbix TMNoB. OCHOB-
HbIM MPU3HaKOM TPUKOTaxa SBMAETCA Hanuune neTesb, KOTopble COCTOST U3 OCTOBa U Npo-
TAKKN.

ACCOPTUMEHT TPUKOTEXKHBIX MOMOTEH, BblpabaTbiBAaeMbIX NPOMbILWNEHHOCTLIO, Ypes-
Bbl4aNHO Borart Kak Mo nepenneTeHnaM, Buaam OTAENOK, BONOKHUCTOMY COCTaBy M (OU3NKO-
MEeXaHW4YEeCKMM CBOWCTBaM, Tak WU MO MpuUMeHeHUo. TpUKOTaxHas NPOMbILLNEHHOCTb U3ro-
TaBnMBaeT MONIOTHA TakKe O4YeHb pasHoobpasHble MO BECy, HAaYMHaa OT neryavwmx (sec
1 M2 30-35 1), MCMONb3yeMbIX 4SS OTAENOK K HAPsiAHOMY Genblo, U 3akaHuMBas NCKYCCTBEH-
HbIM TPUKOTaXHbIM MEXOM, NMPUMEHSAEMbIM ANS NOLUNBA XEHCKMX N AETCKUX MEXOBbLIX NanbTo
1 ronosHbIX YGopos, Bec 1 M2 KOTOpPOro aoxoaut Ao 840 r.

MN3rotoBneHre TPUKOTaXHbIX MNOMIOTEH N TPUKOTEXKHBIX U3AEMUA 3HAUYMTENBHO AeLUeB-
e, YeM U3rOTOBMEHME TKaHerl 1 U3LENUA U3 HMX, YTO 0BbACHSeTCs Bornee BbICOKON NPOn3-
BOANTENBHOCTBIO TPUKOTEXKHOrO 060pyAoBaHUA 1 Bonee NPOCTON TEXHONOrMEeN NoLwmBa Tpu-
KOTaXHbIX n3genuin. Mo BOMOKHNCTOMY COCTaBy TPUKOTaXHbIE NMOMOTHA NOAPAa3AensloTCa Ha
XNnon4aTobyMadkHbIE, YACTOLLEPCTSAHBIE M MOSYLUEPCTSHbIE, LWTanenbHble U3 UCKYCCTBEHHbIX
N CUHTETUNYECKMX BOMOKOH. Kak nokasana npaktuka paboTbl NPOMbILLIEHHOCTH, TPUKOTaXKHOE
NPON3BOACTBO YPE3BbIYAHO 3(PPEKTUBHO WCMONb3YET MCKYCCTBEHHbIE M CUHTETUMECKUE
BOMOKHa Kak B YMCTOM, Tak M B CMELUaHHOM BUAE, U U3LENNS U3 3TUX BONOKOH BO MHOMMX
Crnyyasx no Ka4ecTBy NPEBOCXOAAT U3AENUS U3 HATYPaIbHbBIX BOMOKOH.

Mo cTpyKType TPUKOTEXKHbIE NMOMOTHA Pa3NNYalOTCA Ha NOMNEPeYHOBS3aHbIE M OCHOBO-
BSi3aHble, Kak OAVHapHbIE, Tak U ABOWHbIE. 10 BHELWHEMY BMAY MONOTHa MOryT ObITb rnaa-
KMMWU U pyucyHYaTbiMu. PrcyHuyaTble nonoTHa BbipabaTkiBatoTCA NecTpoBA3aHbIMUK, CO CTPYK-
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TYpHBIMU 3chpeKTaMn 1 KOMOMHUPOBAHHBIMKY, COYETAIOLMMW PasNuYHbIE BUABLI NepenneTe-
HUWA C LeNbl0 YMEHbLUEHUS! PacTKMMOCTU TPUKOTAXHbIX MOMOTEH U MPUAAHUS MM HOBbIX
CBOMCTB. TPUKOTaXHbIE MONIOTHA OTRMYalTCA Tawke BGonblunM pasHoobpasnem OTAEenoK.
OHu BbipabaTbiBaloTCs O0TOENbHLIMMY, CYPOBLIMU, MMAAKOKPALIEHbIMW, HAYeCHbIMU 1 HabuBe-
HbIMU.

1.5.3 TunoBas cTpyKTypa TPUKOTaXHOro NPOU3BOACTBA U OCHOBHbIE
TeXHOMornyeckue cxembl MONyYeHUs OTAENOYUHbIX TPUKOTAXKHbIX NONOTEH

TexHONorMsa TPUKOTaXKHOro NPOM3BOACTBA M3y4aeT crnocobbl 1 npouecchl nepepabor-
KW MPUPOSHBIX N XUMUYECKMX BOSIOKOH B TPUKOT2KHbLIE U3AENMS U noppasfenseTcs Ha me-
XaHUYECKYID N xumMuueckyr. OTaenovyHoe Npou3BOACTBO B CUCTEME TPUKOTEXHOTO Npouns-
BOACTBA npeacTaBngaer cobon 6onee KOPOTKUA LMK NO CPABHEHUIO C OTAENKON TKaHen. Ans
NpoM3BOACTBa TPUKOTaxa MOryT ObiTb MCMONbL30BaHbl MNOYTM BCE BUAbI HATypanbHbIX U XU-
MWYECKUX BOMOKOH. lMpoLecchl «MOKPOW» OTAENKM OCYLLECTBNSKTCA rMaBHbIM 06pasoMm ny-
TEM XUMUYECKNX, BNOXMMUYECKUX NN (PUBNKO-XMMUYECKNX BO3AEUCTBUA Ha BOJNOKHUCTbIE
matepuansl. K aTuM npoueccam oTHocATcs: BeneHve, Mepcepusaums, Grnononmposka, Kpa-
LEeHWe, annpeTUpoBaHue, cyllka, TepMmoduKkcaums, neyataHne UT. 4. COBOKYMHOCTb 3TUX
MPOLIECCOB Has3bIBalOT OTAENKOW TPUKOTaKa. TeXHOMOTMYEeCKU LMKN OTAENKA TpUKoTaxa
3HaYMTENBHO KOPOYE, YeM OTAENKa TKaHbIX MaTepuanoe.

TWNOBbIE TEXHONOMMYECKNE CXEMbI OTAEMKN TPUKOTAXHBLIX NONOTEH Pa3NNYHOIO Kaye-
cTBa NpvBeAeHbl Ha pucyHke 1.9.
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PucyHok 1.9 — Cxema TexHo/10rm4eckoro npouecca npovssoacTea
KPYr/10BSI3aHOTO MOJIOTHA U KYNOHOB

Mpoueccbl NOArOTOBKM TPUKOTaXKa MO CPaBHEHMIO C COOTBETCTBYHLLMMM NpoLeccamu
AN TKaHW npolle, TPMKOTaX He NoABepraeTcs LIMXTOBAHUIO, COAEPXUT MEHbLLUE KOXWLbl OT
CEeMEHHbIX KOpoboyek, YeM TkaHb, A/1S TPUKOTaXa yalle BCEro MPUMEHSETCA X/I0MOK rpe-
6eHHOro npoyeca u 605ee BbICOKOrO copTta. MoCcKoMbKy CTPYKTypa TpukoTaxa 6osee OTKpbI-
Tas, Yem CTPyKTypa TkaHu, 3TO cnocobctByeT 60nee 3ahPEKTUBHOMY MPOHUKHOBEHWMIO NpU-
MEeHSieMbIX 4151 MPOLEeCccoB MOATOTOBKM XMMMWUYECKMX NpenapaToB M o6neryaet npouecc npo-
MbIBKW. TpchnomepOBKa NoN0oTHa AO0J/DKHa OCYLWeCcTBNATbCA NOo4 MEHbLUMM HaTs)XXeHuem,
yem ANs TKaHU, TakK KaKTPUKOTaX YyBCTBUTENEH K MepeTshkke. VIMeHHO MOo3TOMy MalluvHHOe
o6opyAoBaHMe NPUHLMNNALHO OT/IMYaEeTCs MO KOHCTPYKUMM OT OTAEN0YHOro o6opyaoBaHums
XBK.

Lna oToenkn TPUKOTaXHbIX u3genuii ncnonb3lyetcsi o6opyaoBaHWe 6apoyHOro Tuna.
TexHonornm oTaenky Bol6MpalTCs B COOTBETCTBME CbIPbEBOI COCTaBAIOLLEN.
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1.6 CoBpeMeHHOe COCTOSIHUE WEePCTAHON TeKCTUIIbHOMN
NPOMbILWNEHHOCTHU

1.6.1 O6wme cBepeHun

HaumeHbLuyto gonto Ha pbiHKE TKaHel B HACTosILEee BpeMs, a Takke B obwem odveme
BbINycka COCTaBNAT LWEPCTAHbIEe TkaHW — okono 1 %. Mpu 3ToM pacTeT Aonsa OCTaTkoB ro-
TOBOW MPOAYKUMWN, CHWKAETCA UMMNOPT (TPETb pbiHKA WWEPCTAHbIX TkaHen). Hanbonee kpyn-
HbIM UMMOPTEPOM LUEPCTSAHbIX TKAHE Ha OTEYECTBEHHbLIN PbiHOK (Bonee 50 %) asnsetca
Wrtanua. B nocnegHune rogbl BCneactene CTtabunbHOro CHWKeHWs o6beMoB NpousBofcTBa
HaTypanbHow wepctn (6onee Yem Ha 30 % 3a nocnegHve 5 nNeT) TEKCTUIMbHbIE NPeANPUSTUSA
He obecrneunBaloTcs HaTypasbHbIM OTEYECTBEHHbIM ChipbeM. KpomMe Toro, otedvectBeHHas
LIEePCTb YCTYMNaeT Mo KA4YeCTBEHHbIM MOKa3aTensMm WUMNOpTHbIM aHanoram. [lostomy pns
NpOM3BOACTBA BbICOKOKAYECTBEHHOW KOHKYPEHTOCNOCOOHOMW NpoAYyKUMU OTeYeCTBEHHbIE
TEKCTUNbHbIE NMPEANPUATUS BbIHYXAEHbI MCMONbL30BaTh UMMOPTHYIO LLIEPCTh, KOTOpas CTOUT
3HauMTENbHO AOPOXKE.

HecmoTps Ha nNaieHne pbiHKa N CHDKEHNE NPOM3BOACTBA, LUEPCTAHAs OTpacnb oTe-
YECTBEHHOW TEKCTUMBHOW NMPOMBILLIIEHHOCTU CTabUNbHO passmBaeT akenopT (15 % Bbinycka-
embIx TkaHen). bonbliaa YacTb npoaykumm akcnoptupyetcs B benopyccuio u npubantun-
ckune rocygapcrtea. U3 BeinyckaeMbIx TKAHEW 3KCNOPTUPYHOTCS B OCHOBHOM NasibTOBbIE TOH-
KOCYKOHHbIE M KaMBOJIbHbIE TKaHW BbICOKOrO KayecTea.

OcHoBHble MOCTaBLUMKM TkaHel M3 annapaTtHown npsbkn — Pocecus, Typuus, Kutan,
Wtanus; na rpeerHon npspkn — Poceuns, Typuus, KeipreiactaH. B ceGecroumocTtu 3atpar Ha
NPOU3BOACTBO TKAHN CTOUMOCTbL Cbipbsi UMeeT HanbonbLunin Bec (48,11 %), BTOPOR NO BENU-
YMHe CTaTben PacxoLoB SBMNSETCS onnarta 3apaboTHOM nNnaTbl OCHOBHLIX padounx (13,7 %) n
TpeTben — BCnomoraTensHoe nponasoacTso (10 %).

MoTeHunanbHyl0 eMKOCTb pbiHKa LUEPCTSAHbIX TKAHEW MOXHO paccuuTaTb UCXoas U3
paumMoHanbHbIX HOpPM NOTPebneHWs Ha Aywy HaceneHus, pas3paboTaHHbIX Hay4HO-
ncenepoBaTensCkuMn MHCTUTYTammn Pocecuiickor defepaumm 1 MCnonb3yeMbiX SKOHOMUCTa-
mMn B KasaxctaHe. CormacHo pesynbtataMm UCCrnefoBaHus paumoHansHas Hopma notpebne-
HUS LUIEPCTSHbLIX TKaHeN Ha Lylly HaceneHus cocTaBnseT 3,2 M2/r, crneaoBartensbHo, NoTeH-
LManbHbIi 0GbEM pbiHKa CTPaHbl MOXHO OLEHWTL B 47,8 MIH M.

LLlepcTaAHas MpOMBILLNEHHOCTE BbINYCKAET CaMmbli TPYAOEMKUA BUA TKaHeW, TeMm He
MeHee NMPOM3BOACTBEHHbLIE MOLLHOCTM U ChipbEBbIE pecypchl NPOW3BOACTB Poccurickon de-
Aepauyn No3BONAT OPraHn3oBaTh BbIMYCK TEKCTUIMBHBIX MaTtepuaroB, B KONMYECTBE U Mo
Ka4yecTBy yAOBNETBOPSAIOLMX NOTPEOHOCTL HaceneHns. B ka4ecTBe OCHOBHbIX HaMPaBneHWn
pasBUTUSA NPON3BOACTBA NPOAYKLMM LLEPCTAHOW NpOoMbILLIeHHOCTU Poccuiickon deaepauum
Ha HacToSALWMIA MOMEHT BblENeHbI CNeAyHoLUE:

- MOBbILLEHNE TEXHUYECKOTO YPOBHS MPOU3BOACTBA;

- pa3paboTka 1 BHEAPEHWE CUCTEMbI CEPTUMMKALMN LLUEPCTU C YYETOM MEXLYHAPOL -
HbIX Knaccudurkauumia,

-NpvBeAEHNE B COOTBETCTBUE C MEXAYHAPOLHbIMW CTaHAapTamu HOpMaTUBHO-
TEXHWYECKON [OKYMEHTALMN Ha HEMbITYIO, MbITYIO 1 KapOOHU3OBaHHYH LLEPCTb U M3Aenus
n3 Hee.
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HoBbIMW HanpaBneHnAMM acCOPTUMEHTHOM NMOMUTUKN CTaHET pacluMpeHme NPOn3BoA-
ctea:

- 06neryeHHbIX NanbTOBLIX W KOCTIOMHBLIX TKAHEN ANSA XEHCKOW N MYXCKOW OfeXAbl
B MOAHOM XYL 0XECTBEHHO-KONOPUCTNYECKOM OPOPMMEHUY;

- NNaTbeBbIX TKAHEW C pasnnYHbIMUA HUTAMU 1N HABUBHBLIMU PUCYHKaMW;

- 8CCOPTUMEHTA LUEPCTAHBIX TKAHEW C MCMOMb30BaHMEM XMMUYECKNX BOMOKOH HOBOIO
MOKOMNEHNUS, UMUTUPYIOLLMX NEBHKNNA NyX, KALLMUPCKYHO 1 @HTOPCKYHO LLEPCTh;

- LUEPCTSAHbIX TKAHEW PasnmnYHbIX aCCOPTUMEHTHBIX FPYNM NMOHWKEHHOW CTOMMOCTU ANS
HM3KOOMNIa4MBaEMbIX CIIOEB HaceneHWsl 3a CYET UCMOMb30BaHNS OTXOA0B LUEPCTAHOro Npo-
W3BOLCTBA M XMMUNHECKNX BOJIOKOH;

- LUEPCTSAHBIX TKAHEM CO crneuvarnbHbIMU OTAENKaMn (OrHECTOMKUMM, KUCIOTHO3ALWNT-
HbIMW);

- BansifbHO-BOMMOYHbIX U3AEMNNA TEXHUYECKOTrO HasHa4YeHns.

Mpy nepepaboTke OTEYECTBEHHOW LUEPCTM MPUOPUTETHOE pPasBUTUE LOMKHO Mony-
YNTE MPOM3BOLCTBO KOHKYPEHTOCMOCOBHBIX YMCTOLUEPCTSAHLIX WM MOMYLUEPCTAHBIX TKaHEeW,
TPUKOTEXHBIX U 4yOnMpoBaHHbLIX MaTepuarnos.

B uepcTAHON NPOMBILLNEHHOCTW BbINYCKAETCH LUMPOKWMA aCCOPTUMEHT MPOAYKLMM:
LUEePCTAHbIE TKaHW, OfeAna W nnefbl, WepcTaHas 1 obbemHas npsika ANS TPUKOTEKHOW
MPOMBILLIIEHHOCTH, KOBPbI M KOBPOBbIE U3LENNA, BaNANbHO-BOMMNOYHbIE U PETPOBLIE N3Ae-
VS, TEXHWYECKNe CykHa Ans OymarogenaTtensHou U Apyrux oTpacneil MPOMbILLNEHHOCTH,
HeTKaHble Mmarepuvansl.

OTevecTBEHHbIE PECYPCbl OCHOBHOMO ChIPbA ANS LUEPCTAHON NMPOMBILLNEHHOCTU HaTy-
panbHON LUEePCTM OrpaHMyeHbl U MOKPbIBAKOT NOTPEOHOCTL MeHee YeM Ha 50 %. B cBasn
C 3TUM [OMKHO 3HAYUTENBHO YBENUUUTLCS NOTPEONEHNE XMMUYECKUX BOMOKOH U HUTEW HO-
BOrO MokoneHus. 3710 ByAeT COOTBETCTBOBaTb MWPOBOW MpakTWKe, rAe MNpocrneXunBaeTcs
TEHAEHUMA K YBEINMYEHUIO NPOM3BOACTBA KaMBOMbHbIX KOCTIOMHbBIX TKAHEW C YBENMYEHHbIM
BIIOXXEHMEM MONNIUPHBIX BOIOKOH — A0 70 % B CMeCK C HaTypanbHOM wepctbio a0 30 %,
a Takke LepCTaHbIX TKaHeW OTAENbHbIX aCCOPTUMEHTHBIX MPYMM C BIOKEHWUEM MbHSHOTO KO-
TOHWHA.

CerogHst B Poccuiickon depepaupm B NErkon MpPOMBILLNIEHHOCTM 3aHATO Mopsifka
700 Tbic. Yenoeek, 4To coctaBnsieT 6,0 % OT YMCMEHHOCTM BCeX paboTalomMx B MPOMbILL-
TNEHHOCTU. Bbinyckom TEKCTUMBHOM NPOAYKLMKN, KOTOpasi UrpaeT BaXHYO pOrib B HACBILLEHUN
pbiHKa TOBapamy HapoOAHOro noTpebneHus, 3aHaTo okono 500 Tbic. yenoeek. MpeanpusaTus
HerocynapcTBeHHON hopMbl COBCTBEHHOCTU cocTaBmnm 95,8 %.

Hanpumep, B 2001 r. 6bino npovsseneHo 56,4 MnH M2 LWepCTSHbIX TkaHen. K 2020 r.
npegnonaraeTca AOBECTU WX Bbinyck Ao 110 MnH M2, unm yBEMNMUATL NPOU3BOACTBO
B2 pasa. COOTBETCTBEHHO, CMPOC OTpaciM Ha CUHTETMYEeCcKMe BOMOKHA COCTaBun
27,2 Teic. T. BoBneyeHne B NPOU3BOACTBO LUMPOKOTO aCCOPTUMEHTA XUMMYECKUX BOSIOKOH
TpebyeT 0coboro BHUMaAHUSA K NPOBEAEHWNIO TEXHUYECKOrO MEPEBOOPYKEHUS NPOU3BOACTB.
JomkHbI nonyunTb passutie rmbkue NponsBoACTBa C ObICTPOM NepeHanagkon AN U3rotos-
TNEHWS CPaBHUTENBHO HEBOMNBLUMX NapPTMIA NPOAYKLMM MOAHBIX HanpaBneHWi.

MpeanpusiTUsA LUEPCTAHOM OTPACTX BKIOYAIOT HECKOJIbKO BUA OB MPOU3BOACTB:

1) nepeumyHasa obpaboTka wepctn (MOLL);

2) npsaerne wepctu (AMM);

3) TKaLkoe NpOM3BOACTBO;

4) oThernka LWepCTAHbIX TKaHeN.
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B cTouyHble BOAbLI OT NPOMbIBKM HEOTAENaHHLIX TKaHEelW MOCTYMaeT: LWEePCTAHOW Xup,
3amacrnmsatenu un ap. CTouHble BoAbl NPeaAnpuaTUii nepeq cbpocoM B MyHULMNANbHYHO Ka-
Hanusaumio oba3aTenbLHO NPOXOAAT NPEABAPUTENBHYIO OYMCTKY. OUMCTKA CTOYHBIX BOA Bbl-
3blBaeT onpeaerneHHble TPYAHOCTU B CBA3W C NEPUOANYHOCTHIO COPOCOB, NOBLILLEHHON TEM-
nepartypow, konebaHnamm pH, BbICOKUM COAEpPXaHWEM OpraHUYECKUX BELLECTB, Hanuyvem
MAB, neHoobpasyloLmx BELLECTB, a TakKe Kpacutenen, He paspyluarowmxcs B Guonornye-
CKUX OYUCTHBbIX ycTaHoBKkax. HeobxoanmocTtb obecupeumBaHns 3TUX CTOYHbIX BOA 3acTaBns-
€T MCMOoNb30BaTb CPaBHUTENBLHO AOPOrne cnocobbl OYUCTKU, 8 UMEHHO OKUCNUTENbHbIE Y
apcopbunoHHble. B atmMocdepy BbiGpackiBaeTca NbiNb WEPCTAHAasN, NbiNb Kpacutenen, napbl
LLIenoYK, YKCYCHOM KUCNOThLI, OKCUA Yrnepoaa, CepHUCTBIN aHrmapua, dopManbaerua, okeng,
a30Ta, a Taicke B HE3HAUUTEIbHbBIX KONMYECTBAX U HE Ha BCEX NPEANPUATUAX XPOMOBLIN aH-
mapva.

B oTaenoyHoM NpousBoOACTBE TKaHW U3 LLEPCTSHbIX BOMIOKOH MOABEPraTCs MexaHu-
YECKOW, TEPMUYECKON 1 XUMMYeckorn o6paboTke, NpoBoAVMbIM B ONpeaeneHHoN nocnesosa-
TenbHoCTU. K OCHOBHBIM BuAaM OTAENKM OTHOCATCS onanuveaHue, 3aBapka, 3amblNMBaHuE,
Banka, NnpombiBKka, kapboHusaums, HemTpanmM3auma OCTaToOYHOW KUCMOTLI nocne kapGoHnsa-
unun, B psige cnydvaes kpalleHue. B npouecce aTUx TEXHONOMMHECKMX onepaumum Ucnosb3yeT-
¢A 6onbLUIOE KONMUYECTBO PasfMyHbIX KOMMOHEHTOB, KOTOpPbIE MOryT OKkasbiBaTb HeGnaronpu-
ATHOE BO3JIENCTBUE HA OKPY>KAIOLLIYIO Cpesy.

1.6.2 ACCOPTUMEHT WEPCTAHbIX TKAHeN

B oBuwem obbeme Bbiycka TKaHEN Ha AOMKO LWEPCTAHbIX NPUXoanTCsa okono 8 %, oa-
Hako no konudecTtsy apTtukynos (okono 1000), Cbipb€BOMY COCTaBY, CTPOEHUIO N BUAAM OT-
LENKN aCCOPTUMEHT LIEPCTSAHbIX TKAHEeW oTnuyaeTcsl 6onbLIMM pa3HoobpasveMm, Tak Kak Ans
MPOM3BOACTBA MCMONb3YKOT TOHKYIO, MOSIYTOHKYHO, MONyrpybyto u rpybyto oBeubt, KO3bto,
BepOntoxbro LWepcTb. OH He SABNAETCA NOCTOSIHHLIM, HENPEPLIBHO ODHOBIAETCA N HACUUTbI-
BaeT Bonee ThicsuM pa3nuyHbIX BuaoB. [ns yaobcrtea nonb3oBaHWsi acCOPTUMEHTOM B Mpo-
W3BOACTBEHHOW Cepe N B TOProBOM CETU LUEPCTSHbIE TKaHW KnaccuduuUpyloT Mo CTaH-
LapTHOW MMM TOProBOM Knaccudukaumm.
B cooTBeTCTBUM CO CTaHAAPTHON Krnaccudukaumen TkaHn 4enaT:
1) N0 Ha3HaYeHWIo: NnaTbeBble, KOCTIOMHbIE, NanbToBbIe (B TOM YMCne Aparnbl), OAes-
na;
2) No BHeLUHeMY BMAY: MMafKoKpaLleHble, MenaHXeBble, MeCTPOTKaHbIe,
3) No xapakTepy OTAENKN: BOPCOBbIe, 6&3BOPCOBLIE,
4) No TOProBOW HOMEHKNAType LUEPCTSHbIE TKaHW KNaccuULMpYroT Ha TkaHu: ObITo-
BOr0O Ha3Ha4YeHus, cneLmansHoro;
5) No CTPYKTYpe NPSHXM:
a) TKaHW 13 NPSPKW annaparHoro npsaeHns (CykHa, gpansi);
0) TkaHW 13 NPsHKK rpebeHHOro NPALEHNS (KOCTIOMHBIE, NankToBbIE);
B6) LWepCTSHble TKaHW B 3aBUCMMOCTW OT BUAA LLEPCTU U CTPYKTYPbI NMPSKK, UCMOSb3y-
€eMOi B TKa4ecTBe, 1 cnocoba BbipaboTky NogpasaensoT Ha:
7) kamBOsbHble (rpebeHHbIe);
8) CYyKOHHbIE:
a) TOHKOCYKOHHbIE TkaHW BbipabaTbiBatoT U3 MYyLUIMCTOW annapaTHOW Npstkux, nony-
YaeMoW M3 KOPOTKOM TOHKOW, MOMYTOHKOM W nonyrpybon wepctn. TOHKOCYKOHHbIE CykHa —
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OHOCIONHBIE, CUMBHO YBAamNEHHbIE TKaHW, BOMIOKOOOPa3HbI 3acTW NMOMHOCTLIO 3aKpbiBaeT
TKaLKoe nepenneTeHue;

6) rpyBGOCYKOHHbIE TKaHW BblpabaTtkbiBatoT 13 Gonee TOMNCTOW annapaTHOW MPsiXu,
cocTosLen 13 rpyboin KOpoTKOW LLEepCTU, codepkallen ocTb. B oTnmMume OT TOHKOCYKOHHbIX
TKaHeM OHM XECTKME U KOnoumne. ITW TKaHU MPpW U3rOTOBIMEHWW MOMYYatoT CUMbHYH yBarky,
3aKpbIBAOLLYHO PUCYHOK nepenneTeHus. Mcnonb3ytoTcs ANs MolMBa MYXCKUX NansTo U
hopmeHHOW ofexabl.

Opanbl — nnoTHblE N TSXEnble TKaHW MOMyTopa- UMW LBYXCMOWHOrO nepenneTeHns
C CUIbHOW yBarkon U pasBopCoBaHHOM NNLIEBOW MOBEPXHOCTLIO. XapaKTepusytoTcs BbICOKU-
MW BETPO- 1 TEMNNO3aWmTHBIMU CBONCTBaMM,

9) NO BOMOKHNCTOMY COCTaBY TKaHW MOryT ObITb:

a) YicToLepcTaHble — cofepxkat 100 % LWepcTu Unn MMERT B CBOEM COCTaBe [0
10 % Apyrvx BOMOKOH, BBOAMMBIX A5 NpuAaHus onpeaeneHHoro BHewHero addpekra. Un-
CTOLLEPCTAHBIE TKAHN UMEHOT XOPOLUME TEMNMOo3alUTHbIE CBOWCTBA, BbICOKYHO YMpYrocTb, Ma-
Ny CMUHAEMOCTb, XOPOLLY ApanvMpyeMoCTb, HO HEAOCTATOYHO YCTOWUMBBI K UCTUPAHWIO,
CKIMOHHbI K YCaaKe;

0) nonywepcraHblie — coaepxat oT 20 % o 90 % BONOKOH LiepcTn. BeepeHne
CMHTETUYECKNX BOJIOKOH MOBbLILLAET MPOYHOCTb WM W3HOCOCTOMKOCTb TKaHel, yMeHbluaeT
ycaAKy, HO Takue TKaHu ObIicTpee 3arpsi3HsIOTCS U NOCHSITCS, NMPUW BbINOMHEHUN CTPOYEK MO-
XeT NpoUCXoAuThb CTArMBaHue TkaHu. Kpome Toro, BBeAeHME NOOOro CUHTETUYECKOrOo BO-
TNIOKHa MPUBOAUT K CHWKEHWIO MrPOCKOMNMUYHOCTY TkaHW. MonywepcTaHble TkaHu MoryT 6biTb
MHOTOKOMMOHEHTHBLIMU, T. €. K LUepCTH f06aBnseTcs He OAHO, @ HECKOSIbKO BUAOB BOMOKOH,
Hanpumep: LWepCTb + naBcaH + BACKO3a UM WEePCTb + KanpoH + BUCKO3a.

BBefeHve AOMOMHUTENBHBIX BOSIOKOH OCYLLECTBASIETCA MyTeM CMELUMBaHUSA C LUep-
CTbHO, NMPUKPYYNBEHWA, B KAYECTBE HUTEW OLHOW M3 CUCTEM MNN KOMOMHUPOBaHHBLIM CMOCO-
Gom. lMpn cmewmBaHMM BOMOKHA, MMEIOLME TMafKylo MOBEPXHOCTb, crabo 3akpenneHbi
B CTPYKTYPE TKaHW, MOSTOMY Takve TKaHW MOABEPXKEHbI NUnnuHry. MNpukpyunBaHue K wep-
CTHHOW MNPSHKUN KarnpOHOBbIX M NABCaHOBLIX HATEN [aeT BO3MOXHOCTb YCTPaHUTL Nunneobpa-
30BaHUE W ynyylnTb BHELUHWA BUA TKaHW. B kayecTBe OAHOW N3 CUCTEM HUTEN UCMONb3YHOT
Yalle Bcero xnonyatobymaxHyo (x/6) npspky, nnn o6bEMHYIO NPSKY, UM TEKCTYPUPOBAH-
Hble HUTW. MNpy 3ToM obecneunBaeTCs BhIXOA HA NMULIEBYIO MOBEPXHOCTE Bonee kavyecTeeH-
HOW NPSKN UMW HUTEN. B MHOrOKOMMOHEHTHbIX TKaHAX MPUMEHSIIOT Kak CMelumBaHue, Tak u
NpuKpy4mBaHue (Hanpumep, CMeLlaHHas BUCKO3HO-LLEPCTSHas Npsika CKpy4nmBaeTca C Ka-
NPOHOBOW KOMMEKCHOW HUTBIO).

B TEKCTMNBHON MPOMBILLNEHHOCTN ANA W3rOTOBIEHUS HEAOPOrMX CYKOHHbIX TKaHewn
MOXET NMCMONb30BaTLCS:

- 3aBOJICKan LLIEPCTb — 3TO LLUEPCTb, CHATasA CO LUKYP XMBOTHbIX. OHa MeHee npoyHas,
YeM HaTypanbHas;

- BOCCTaHOBNEHHAA LWEePCTb — 3TO LWEPCTb, Nonyyaemasi pacynbiBaHWEM LLEPCTS-
HOro nockyTa, Tpsnbs, OOPLIBKOB MPsKM U T. M. TN BOMOKHA LUEPCTU HAUMEHEE MPOYHbIE.
Mpspka 13 3aBOACKOM MMM BOCCTAHOBMEHHOW LUepCT — OONnee HU3KOro KayecTBa, MOXeT
cHabxatbes spnbikamm «100 % WepcTby, «4UCTas LIePCTb», KWEePCTby.

[ns WwepcTsaHbIX TKaHeW MCNOMb3YT HATU Pa3fMYHON CTPYKTYPbI: OANHOYHYHO MPSBKY,
KPy4eHHYIo B 1Ba, PEXKE B TPU CIIOKEHUST; MPSHKY KPEMOBOWM KPYTKM; (PacoHHbIE U TEKCTYPUPO-
BaHHbIE HUTK, MENaHXeBYo NPsKy U T. 4. OAMHOYHas Npsbka NpuaaeT TKaHAM MSArKOCTb, 3a-
CTUnMCToCTb. KpyyeHble HWUTWM AarT BO3MOXHOCTbL MOnyyuTe Gonee ynpyrve, ycTondMBble
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K Aeopmaumn TkaHu. ns TkaHen, BbipaboTaHHbIX C MPUMEHEHNEM TEKCTYPUPOBAHHBLIX HU-
TeW, XxapakTepHa BbICOKas YCTOMYMBOCTb K CMATUIO. TKaHW U3 hacoHHON NPSKU UMEIOT Opu-
FMHanNbHYH BHELLUHIOK MOBEPXHOCTb. [py MCnonbL30BaHNM NPSXK KPENOBOW KPYTKM NOMyYaroT
TKaHW C MHTEpPEeCHOM KpenoBown dhakTypon. Ucnonb3oBaHne npsixkun x/6 CHWKaeT CTOMMOCTb
TKaHeWn, yBenmumBaeT UX NPOYHOCTb MPU PacTSXKEHUU, HO MPU 3TOM YXyALLAETCA BHELUHUN
BUA TKAHEW, a Takke NoBbIWAaeTCa MX CMUHAEMOCTb U ycaaka.

BBegeHne nonvaMmaHbIX BOSIOKOH (KanpoHa) yny4llaeT MexaHu4Yeckne CBONCTBA, HO
MOBLILIAET XXECTKOCTb U CKNOHHOCTb K NunneobpasoBaHuio, NO3STOMY €ro BeoaaT B HeEOONb-
wmx konuyecteax (8 % — 10 %). BeeageHue Takoro HebONbLIOrO KONMYECTBa KanpoHa no3-
BONSAET MOBLICUTL YCTONYNBOCTb TKAHW K UCTUPaHUIO B 2—3 pasa.

Bnoxerne nonnacupHeix (IM3) BONOKOH, Hanpumep naecaHa, Takke ynydwaeT mexa-
HUWYEeCKMEe CBOMCTBA, HO B MEHbLUEW cTeneHn orpybnser TkaHnb. [lo6asneHue [13-BOMNOKOH
coobLaeT TKaHAM Takue LEHHbIE CBOWCTBA, Kak HECMUHAEMOCTb, CTOMKOCTb K UCTUPaHWUIO,
CNOCOBHOCTb COXPaHsiTb 3ayTHKEHHble Cknagkn. Usgenua u3 TkaHenW C coaepXaHuem
[M3-BONOKOH He TPebytoT YacToro rnaxeHus, Gnarogapa Manomy BnaronornoLWeEHM0 YNCTKA
MX Kak B MOKPOM, TaKk U B CyXOM COCTOSHMM OuveHb npocTta. [lpn BNOXEHUN B CMECH
N3-sonokoH B konuyectse A0 30 % obLwen Maccbl TkaHb MO BHELUHEMY BUAY, MAMKOCTU U
TyLLE MOYTU HE OTNMYaEeTCH OT YACTOLLEPCTAHOW. YBenudeHne cogepxanusa (4o 60 %) npu-
BOAMT K MOSIBMEHMO Bnecka M HeratMBHOMY MOBBLILLEHNIO XECTKOCTWU. B wepcTsaHon npo-
MbILLNTEHHOCTN 3apekomeHgoBana cedbs knaccunueckas cmecb u3 55 % M3-sonokHa n 45 %
LIEPCTW, KOTOpasi Takke ynydllaeT CBOMCTBA MPWU HOCKe, CTabunbHOCTL OpM, HECMUHae-
MOCTb W MOBbLILWAET KOMPOPT. dTa CMEeCb UCMOMb3yeTCHa ANS KOCTIOMHbIX TKaHen, Oprok,
toBoK 1M nnatenbHbIX TkaHeW. Npu BnoxeHun 50 % M3-BOMNOKHA K LWWEPCTU NPOYHOCTb MPSHKU
yBenu4mMBaeTCcs BABOE, a AONroBeYHOCTL — Bonee Yem B 4 pasa.

TKaHM N3 CMECU HUTPOHOBbLIX U LLEPCTAHBIX BONOKOH UMetoT Bonee wepctonogobHbIN
BUA WU B MEHbLLEW CTEMEHN NOABEPKEHbLI NMUISINHIY, YEM TKaHU C UCMOMb30BaHNEM KanpOHO-
BbIX MM NABCaHOBbLIX BOIOKOH. Bbicokas 06beMHOCTb U LWEPCTUCTOCTb HUTPOHOBOrO BOMOK-
Ha NO3BONSAIOT MCMOML30BaTh ero ANns BblpaboTkM NnaTbeBbIX U NaNbTOBLIX TkaHen. Hanbo-
nee HeobxoANMbIM ABASETCA NPUMEHEHNE HUTPOHA B PbIXSIbIX HA3KOMNNOTHBIX TKaHAX. OaHa-
KO WUCNOnb30BaHWE HUTPOHOBOrO BOMOKHA CHMXKAET YCTOMYUMBOCTb K UCTUPaHUio Ha 10 % —
12 %. OQns noBbILWEHMS N3HOCOYCTOMYMBOCTU TKAHEN C HUTPOHOM B CMeChb BBOAAT Hebonb-
LLIOe KONMMYEeCTBO KanpoHoBoro sonokHa (40 10 %).

Mpn ncnonb3oBaHWM BUCKO3HOrO BOJIOKHA MOSyYaroT HELOpOrve LUEPCTAHbIE TKaHW,
AOCTaTO4HO NPOYHbIE, C XOPOLIMM BHELWHUM BugoMm. MNMpu gobaBneHnn BUCKO3HOrO BOSIOKHA
K rpybon 1 nonyrpybon LLepCT CBONCTBA TKAHEW YIyYLIatoTCs, OHM CTAHOBSTCS Msirdye, nna-
CTUYHEe, NpUATHEE Ha OLLyMb, obnaropaXuneBaroTCs BHELUHe, okpawimBaroTcs B 6onee cou-
Hble TOHa. B peaynbTaTe CMeLLeHMs BUCKO3HOrO BOSIOKHA C TOHKOW W MOSYTOHKOM LLEPCTbIO
CBOWCTBA TKaHeW yxXyALIarTCA: OHN TEPSAOT MArKOCTb, 3MaCTUYHOCTb, YNPYrocTb, orpybns-
eTca bneck, yBennymBaeTca CMMHaemMoCTb. bonblioe 3HadYeHne UMEeeT KONMYeCcTBO BBOAU-
MOro BWCKO3HOro BOrokHa. lMpu BBEAEHUN BWCKO3HOrO BONIOKHa B KonmyecTee Bornbluem
50 % TKaHW UMEKT MOBLIWEHHYO ycaaKy, CMMHaeMOCTb, Manyto WU3HOCOCTOMKOCTb. Kpome
TOro, BUCKO3HbIE LUTaneNbHble BOIOKHA HEYCTONUMBLI K AENCTBUIO MUKPOOPraHN3MOB U BOA-
HO-LLEenoYHbIX 06paboTok. NS noBbILLEHUS M3HOCOYCTOMYMBOCTU B CMECh BBOAST HEOOMb-
LLIOE KONNYECTBO KarnpoHOBOro MUy nonnadupHOro BonokHa. BeegeHne BUCKO3HOro BONOKHa
MO3BONSAET Nony4atb HEefOpOrve LEPCTAHbIE TKaHW C XOPOLUMMW FUrMEHUYECKMMU CBOW-
CTBaMu N NPUATHBIM BHELLHMM BUAOM, YTO OYEHb BaXKHO ANSA AETCKUX U3LENNA.

55



UTC 39—2017

WnpuHa wepcTaHbix TkaHen 140-180 cM, NOBEPXHOCTHasA MIOTHOCTb konebneTca B
BonbLMX npeaenax — oT 93 (kaMBOMbHbLIX MNaTbeBbIX TkaHen) [0 760 r/M2 (rpyBoCyKOHHbIX
nanbToBbIX Apanos). TkaHW UMEIOT PsiA NPEUMYLLECTB Nepes APpYyrMMn TKaHsmu: obnagatoT
CcaMbIMM BbICOKMMUW TEMSO3aLLUMTHBIMU CBOUCTBaAMW, XOPOLLEN (POPMOYCTONUMBOCTEID, Maron
CMUHaAeMOCTbHO U 6naro,qapﬂ 3TOMY He3aMeHUMbl AnA U3rotoBsleHns BerHEI;I 3UMHEN
opexabl (NanbTo, KOCTIOMOB, NNAaTLEB) N TEMNbIX WTYYHbIX U3AENWIA (MNAaTKOB, oaesn 1 ap.).

O6HoBNEHNE 1 pacLUMPEHNE acCOPTUMEHTA 3TWX TKaHEW NPOUCXOAST 3@ CHET UCMOMb-
30BaHNs MOANMDULIMPOBAHHBIX XMMUYECKUX BOMOKOH Y HUTEN, (haCOHHOW NPSKW1, MHOTOLIBET-
HOW MenarXeBOoW U MYSIMHUPOBaHHOW Mpsbku, A0BaBneHnsa KO3beN LLEPCTU, UCMONb30BaHNS
pasHoobpasHbiXx NepenneTeHnn n BuaoB otaenku. LepctaHbie TkaHu aenatcsa Ha 6 rpynn
B 3@aBMCMMOCTM OT crnocofa MnonyyYeHus NpsbkM U COAEPXKaHWUsi LUEPCTSAHbIX BOMOKOH U Ha
9 nogrpynn B 3aBMCMMOCTM OT Ha3Ha4YeHNs 1 0CoBeHHOCTEN BbIPabOTKM.

1.6.3 TUNoBble TEXHONONMYECKNE CXEMbI WEPCTAHbLIX MPOU3BOACTB

LepcTaHas npoMbllneHHOCTb nepepabaTbiBaeT LWePCTb U B CMECU C HEW XUMUYe-
ckve BorokHa. lNpoueccel 06paboTku WepcTW, NpeBpawaeMon B NPy WU TKaHb, — BecbMa
pasHoobpasHbl. Llenouky TexHonoruuveckmx nepexogos (LITIM) B TEKCTMNbHO-LLEPCTSHOM
NMPOMBILLNEHHOCTM MOXXHO MPEACTaBUTE B BUAE CNEAYIOLLMX CXEM:

- npoctasa UTIT:

MepBUuHas MNepepaboTka
Cbipee ’ o6paboTka wepcTu > Ot
Mpuemka wepcrtu Mpown3soacTso
no KauyecTBy; Tonca;
CopTupoBka; Npou3zsoacCTBO
MpomMbiBKa npsixu;
NMpouseoacTeo
TKaHW;
Npon3BoACTBO
TpUKOTaxa
chiobe MepBuyHas AnnaparHoe rpebeHHoe R Otpenka O
bipb o6pa60T|<a npsaeHune npaaeHne TkauecTso LIepCTAHbIX
LepcTH LepcTy LepcTi TKaHeit

- pacwupenHas LTTT: (cykoHHOe 1 KamMBOMbHOE NPOn3BOACTRO).

OcHoBHbIMY 3BEHbAMM LITT TEKCTUNBHO-LLEPCTAHOM NPOMBILLNEHHOCTA ABMAOTCS:
- nepeuyHas obpaboTka LepCTy,

- annapaTHoe NpsiAeHue WepcTy,

- rpebeHHOe NpsiAeHne LWepcTu;

- TKa4ecTBo;

- OTAEnKa LWEepPCTAHbIX TKaHew.
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Crpux- Knaccupoe- || AesuHdekumns || Coptupoeka || Tpenawue || MpoMmbieka Cywka
Ka oBeL, Ka LWepcTyn wepcTn wepcTu LuepcTu LepcTn LepcTun

Mpoaykrom LTI nepsuyHon 06paboTku LepcTy aenseTca Mbitas wepctb. Mpadguve-
ckv anemeHTbl LTI nepBuyHon 06paboTku WepcTn MOXHO NpeacTaBuTb Ccrieaytowmm obpa-
30M:

PaccopTtupoBaHHas LWepcTb HanpaenseTcs B o4MCTKy. K mpoleccamM o4mcTku LWwepcTu
OTHOCSITCSI: TPENaHne, NpoMbiBka U o6espeneHrBanme. BeicylumBaHne LLepCcT NPon3BoOanT-
€Sl C NMOMOLLBIO CYLUMMbHBIX MawnH. COBPEMEHHbIE CyLUMIbHbIE MALLWHBI 3aHUMaloT Gonb-
LUKe NPOM3BOACTBEHHbIE NIoLWaan 1 TPeOYIOT CpaBHUTENBHO BorbLUbIX 3aTpaT Tenna Ha 1 kr
ucnapeHHou Bnaru (yaenbHbId pacxoa Tenna). B HacTosAwee Bpemsa co3paHbl 6onee 3KoHO-
MWYHbIE CYLUMIbHBIE MALUMHBI, OCHOBAHHBLIE HA NPUMEHEHUU UHMDPAKPACHbBIX y4en U TOKOB
BbICOKOM YacToTbl. OUMLLEHHYIO WepCTb OTNpaensloT Ha dabpukun, nepepabaTbiBalome ee
B NPSUKY U U3aenus.

CTtpykTypy y4actHukoB LITT1 TeKCTUNBbHO-LLEPCTAHON NPOMbILLIIEHHOCTU MOXHO npef-
CTaBWTb B pa3pese OTAeNbHbIX ee Lenovek (cMm. Tabnuuy 1.10).

Tabnwuya 1.10 — YyactHukm LTI neperyHom o6paboTku wepctu

3BeHo LTI
nepeu4Hon obpa- YuactHuku LTI Mpoayxr LITM
6oTkU LWepcTU

Bewyectsa,
nocrynatowue B CTOoku

Knaccuposka 3aroToBUTENBHBIN KnaccuposaHHas

HeanHdpekumn MYyHKT rpssHas WepcTb

CopTupoBka dabpuka nepemnyHon |MeiTas wepctb ¢ co- | MAB, xmpoBockosbie Be-
TpenaHve 00paboTku WepeTn | aepkaHneM Brarv Ao | LecTBa, MUHepanbHbie

MpomeiBka (noLw) 15% —17% BeLlecTBa noTa (conw)

BbicylumBaHue

Mpoayktom LUTI (annapaTHOro NpsaeHnNs WepcTun) ABASETCA annapatHas npsbka (unv
CYKOHHasi Mmpsika), UCMosib3yemMasi B MPOM3BOACTBE CYKOHHbIX TKaHeW. AnnapartHas npska
BbINYyCKaETCH B annapaTHO-NPSANIBHOM LieXxe Ha CykOHHOM habpurke, KOTOPbLIN B CBOKO OYe-
peab COCTOUT 13 OTAENOB. NMPUrOTOBUTENBHOMO, CMECOBOI0; anmnaparHoro 1 NPsAneHOro.

B npurotoBuTENBEHOM OTAENE Chbipbe NOArOTaBMMBAKT K CMELUMBAaHWIO, Mocne 4ero
OHO MOCTYMNaeT B CMECOBbIV OTAEN ANsi NPUroTOBIEHNA CMECH HeOBXOANMOro cocTasa. ITu
CMeCH HanpaBnsaT B annapaTHbI OTAEN, TAe Ha YecarbHbIX annapaTax LWepcTb noasepra-
IOT  OKOHYaTEeNbHOMY PaspbIX/IEHUIO, PAaCYEChbIBAHUIO, OYUCTKE U NepemMeLLnBaHuio.
B pesynbTate 006paboTkm CMecK Ha YecanbHOM annapare nony4aeTcs poBHWLE, nocTynaro-
Las 3ateM B NPAAUNbHLIA OTAEn, rae U3 Hee Ha MPsAMIbHBIX MallvHax BblpabaTbiBaroT
npspky. FoToBaa npshka XpaHUTbCH Ha ckrnage, OTKyha nepeaaeTcs no Mepe HapoBHocTw
B TKALKWM LiEX.

Cxema LITIM annapaTHoro npsigeHns Lwepctu npueeaeHa Ha pucyHke 1.10, LTI rpe-
©eHHOoro nNpsigeHns WepcTn — Ha pucyHke 1.11.
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PucyHok 1.10 — Cxema LTI annapatHoro npsgeHns WepcTu

YecanbHoe NnponM3BoOACTBO MpaannbHoe NPOU3BOACTBO

MoaroToBKa Chipbs K
yecaHuio

v MpUroToBNEHNE POBHMLIbI
YecaHue u
NpUroTOBNEHNE NEeHT
vy
L n
pUroToBNEHUE
pebHevecaHue OLHOHMUTOUHOM NpPsKK
[ 2 v
MoAroToBKa NEHT K KpyueHune npaxv n
rpebHevecannio 3aKNIYNTEN, ONepaLmmn
ee NpUroToBNEHUs
v
Kpaui-e, rnaxeHve u
33KJ/I04YMT.ONepaLmumn B

ApuroTeBneHun
rpeGeHHbIX NeHT

PucyHok 1.11 — LTI rpebeHHOro npsgeHus wepctu

OcHoBHbIM CBOWCTBOM rPeBEHHON NPk SIBMSIETCA €€ BbiCOKas TOHUHA. [1oaTomMy oHa
UCMoSb3yeTcs B NMPOW3BOACTBE NErkMX TOHKMX LLIEPCTAHbIX TKaHEW (KamMBOSbHbIX TKaHew) w
TPUKOTEXHBIX n3aenvin. PasHoobpasvne B1AOB LLEPCTU, UCMONb3YEMON B NMPOU3BOACTBE rpe-
OEHHOM MPSHKN U CTPEMINEHNE MOMYyYNTb U3 3TOW LLUEPCTU MaKCUMarbHO TOHKYHO MPsiKy npuv
3KOHOMHOM MCMOSIb30BaHUM ChIpbs CNOCOBCTBOBaNM BO3HUKHOBEHWMIO OCHOBHBLIX CMOCOGOB
rpebenHoro npsigeHus: rpebeHHoe npsaeHe TOHKOW WwepcTn, rpebeHHoe npsaeHne rpybon
LepcTn, nonyrpebeHHoe npsgeHne.

Mo crnocoBy rpeGeHHOro nNpageHus nepepabartbiBaloT rnaeHeIM 06pasoM TOHKYH Me-
PVHOCOBYHO LLEPCTb, OAHOPOLHYH Ka4ECTBEHHYH MOMECHYIO LLEPCTb C ANMHOW BOJIOKHa He
mMeHee 55 MM 1 MONYTOHKYH NMOMECHYHO LepcTb. BMecTe ¢ wepcTtolo nepepabaTtbisatoT pas-
JINYHbIE XMMMYECKMe BonokHa. 1o ToHkorpebeHHoMy cnocoby npsaeHns WwepcTn eoipabatbl-
BalOT NpsiKy OT 16 fo 50 TeKke, XxapaKTepusyroLLYHOCH PaBHOMEPHOCTbLIO, YNCTOTOM U MSATKO-
cTbto. U3 ToHkorpebeHHOM npsikn BbipabaTbiBaloT: KAMBOJIBHbIE KOCTIOMHbIE, NNaTesibHbIe U
nanbTOBbIE TKAHW, a TaKKe NNaTku U TOHKUA TpukoTaxk. Mo cnocoby rpebeHHoOro npsaeHus
rpy6oi wepctn nepepabaTtbiBaloT 0AHOPOAHYI0, Gonee AnNMHHYO rpybyto WepcTb, ypaBHEH-
HYIO MO ANNHE 1 TOHWHE. B cMecu ¢ wepcThio Takke nepepabaTbiBaloT XUMUYECKUE BOMOKHA.

Ha pwucyHke 1.12 npueegaeHa LTI rpebeHHoro npsineHns wepceTtu.
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PucyHok 1.12 — LT rpe6eHHOro npsgeHns WwepcTu

MpoaykTtom Tl OTAENKM LWEPCTSHbIX TKAHE ABASETCS roToBas LWepcTsHas TkaHb. [o-
TOBblE LUIEPCTSAHblE TKaHW MO0 (PU3NKO-XMMWYECKUM CBOMCTBaM [O/IKHbl COOTBETCTBOBATb
TpeboBaHuAM TOCT Man TEXHWYECKUX YCNOBUIA, a NO BHELLHEMY BMAY U MATKOCTM Ha OLLymb
YTBEPXKAEHHBIM 3Ta/IOHaM. TKaHW [AO0/DKHbI MMETb YycTaHOB/ieHHble TOCTOM NPOYHOCTb,
yOMHEHWe, YyNpyrocTb, TENIONPOBOAHOCTb, CNOCOOHOCTbL NPOTUBOCTOATL UCTUPAHUIO, Y HUX
OO/MKEH ObITb XOPOLUMIA BHELLHWIA BuA, onpedeneHHas wupuHa n Bec. Heobxoammo, 4To6bI
TKaHW 6blM YCTONUMBBLI K HOCKE, CBETY K noroge. [ns npugaHus TKaHu TpebyeMmbix CBOMCTB
npy MakCMMaslbHOM WCMOJIb30BAaHUN U COXPAHEHUN eCTECTBEHHbIX CBOMCTB LUEPCTSAHbIX BO-
JIOKOH TMPOBOAAT MOArOTOBKY K oTAesike. CypoBble TKaHW MOArOTaB/MBAKOTCA K OTAesKe
rnaBHbIM 06pPa3oM MpPU 3aKNIOUNTENbHBIX OMnepaumax TKalukoro npousBoAcTBa. dTa NoAro-
TOBKa 3ak/oyaeTcs B NPOBEPKe KayecTBa, YWCTKE, LUTOMKE CypoOBbIX TKaHel. CypoBble TKa-
HW, NOCTYNUBLUME NOC/e 3TUX onepauuii B OTAESNKY, NOABEpralTcs NOBTOPHOMY KOHTPOJIO,
Kpome TOro, X noabuparT B NapTun AN AdasibHelwein oTaenkn. TkaHu, N3roTOB/IEHHbIE Y3
rpe6eHHol NPsHKM — KaMBOJIbHbIE TKaHW, AO/MKHbI UMETb OTKPbITbIA, OTYETINBO BbIPaXKEH-
HbIAi PUCYHOK TKaLLKOro naeTeHus, 6biTb MIaJKUMN U HE UMETb BbICTYNAalLWMEe KOHYMKM BOSIO-
KOH. [N 3Toro nepepn npoueccaMmy MOKPOW OTAESKM KamMBOJIbHble TKaHW noggeprarT ona-
nvBaHuto. dnemeHTbl LTI oTAeNKM LWEePCTAHbIX TKaHe MOXHO NpeacTaBUThb Ceaylowum
obpasom (cMm. pucyHok 1.13).
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MoAroToBUN CYypOBbIX Cyxa* otgenun un
TKaHAM K ataunke n KpaweHne TkaHei cneuunanbHole
MOKuam Hu oTaenka 000a&0TKN TKaHei

CTpumK.! U YACTKA
HN

_4_
Gl |eH.da
T 4

PucyHok 1.13 — 3nemeHTbl LUTI oTaenky wepcTaHbIX TKaHelh

Pazgen 2. OnucaHne TeXHOMNOrMYecKx NPoLeccoB, UCMO/b3yeMblX
B HacToslLlee BpeMsl B paccMaTpvBaeMoii oTpaciu
MPOMbILLTEHHOCTY

OTpenka TKaHW — 3TO COBOKYMHOCTb XMMWYECKON, MEXaHW4ecKoi, TepMUYECcKoin 06-
paboTkn CypoBbIX TkaHeli B NpoLieccax OTAEN0YHOr0 MPOM3BOACTBA B CMELMaIN3NPOBaHHbIX
yyacTkax Wan uexax U3ofiMpoBaHHO MM B CUCTEMe KOMOMHATOB, o6ecneuymBalowmx nogaro-
TOBKY W KpalleHve BOJSIOKOH W MoAynpoAyKTOB (POBHMLbI, NIEHTbI, NPSXW) U NoyyYeHne ot6e-
NEeHHbIX, FNafKoKpalleHbIX WK HabWBHbLIX TKaHeR, TPUKOTaXKHbIX NOMOTEH WKW M3denvin Ha
NX OCHOBeE.

B oT/ivume OT NpAAWMILHOrO M TKaLKOro Mpov3BOACTBA, e BOJIOKHA NOoJBeprawTcs
TONbKO MexXaHW4yeckMM BO3[eNCTBMAM, Npu OTAENKE MPUMEHSIOTCA pas/InyHble XMMUYeckme
n 6rnoxmmunueckme Bewlectsa. OTAenKa TkaHW B rNyH6OKOM CMbIC/le 3TOr0 NOHATUA 3akiva-
eTcs B npoueccax oTéenmBaHns, KpaweHus Wam nevataHus U 3akNioUUTeNbHbIX onepauusx,
No3BONAIOLWMNX JOCTUTHYTL 06n1aropaxunsaHme TKaHei.

Xvmunyeckana TeXHONOrMA BOMOKHUCTbIX mMaTepuanoB (XTBM) npeacTtasnser co-
60/ COBOKYMHOCTb Hay4HbIX 3HAHWIA ¥ TEXHONOrMYECKUX METOA0B, 0becneynBaoLLmMX pasHo-
o6pasHyl0 06paboTKy TEKCTU/IbHLIX MaTepuasioB Ha nocnefHeM artane ux Nyt K notpebute-
no. TkaHb UM Kakol-nnmbo Apyroi TEKCTWU/bHBIA MaTepuasn (TPUKOTaKHOE MOSI0THO, npsxa
W T. [., YY/IOYHO-HOCOYHbIE U3AENNA U T. [.) NMOCTynaeT B KPACWU/bHO-OTAE/I0HYHOE MPOn3BOJ-
CTBO B CypOBOM Buie W, nocnefoBaTesibHO Noggeprascb npouesypaM NOArOoTOBKW, Kpalue-
HUA WM nevyaTaHns W 3ak/YUTENbHOW OTAENKW, npuobpeTaeT roToBbIi TOBApHbIN BUA,
VIMEHHO Ha 3TOW CTaguu TEKCTW/bHbIM MaTepuanam npubalTcs pas/uyHble CBOWCTBA, BO
MHOTOM OnpejensioLne nx aKkcnayartaunoHHble KkayecTsa.

KpacunbHO-0TAEeM04HbIE NPOMN3BOACTBA TEKCTU/IbHOW MPOMBILLJIEHHOCT MOryT ObITb
60 CamMOCTOATE NbHLIMU NPEeANPUATUAMM, IM60 COCTABHON YacCTbi0 TEKCTU/ILHOIO KOHLIEp-
Ha, Kom6uHaTa, habpukn. KpacwunbHO-OTAENI0YHOE MNPOU3BOACTBO MOXET Takke OblTb 3a-
KHOUNTENIbHBIM 3BEHOM MPOM3BOACTBA NPU peanusaunm COBPEMEHHON nieun kactoMmmusaumu,
CMoCcOGHOMO BLINOJHATL Pa3oBble 3akasbl MO WHAMBUAYa/IbHLIM XapakTepucTukamu MasibIMu
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nNapTusaM, T. €. BbiNyCKaTb LUTYUHYIO SKCKIHO3MBHYIO MPOAYKUMIO (TKaHb, TPUKOTEK, U3Aenus
C NeYaTHbIM PUCYHKOM U T. 1.).

Moa TexHOMOrM4yecKom Lernoykom (6nok-cxema) OTAENOMHOro NPou3BOACTBA
noapasymesaeTcsi Nocref0BaTenbLHOCTL CTauiA U onepauui ¢ ykasaHuem obopynoBaHus,
Ha KOTOPOM OHW OCYLLIECTBIISAIOTCA. TEXHOMOIMYECKMA PeXnM npeacTasnsaeT cobor CoBOKymM-
HOCTb CTaguii UM onepauyii, NPoOBOAMMBIX B CTPOro ONpPeAeneHHbIX YCIOBUAX TEXHUKM,
C yKasaHueMm napameTpoB (KOHLEHTpauMu BELLECTB, CTEMEHW OTKUMA, ANUTENbHOCTH, CO-
cTaBoB paboumx pacTBoOpoOB, TEMMepaTyp, pacxoAa BOAbl, Napa, SreKTposHeprun 1 T. 4.)
NpOoLLECCOoB W orepauyi.

B cypoBoM Buge BCe TKaHW cofepXaT TeXHONOMMHECcKUe 3arpasHeHns (LUNuMxTy v 3a-
Macnvearenu), a TkaHW, BblpaboTaHHble U3 HaTypanbHbIX BOMOKOH, ELLE N MHOrOYUCIIEHHbIE
€CTEeCTBEHHble NpuMmecw. [ns MONHOro yaaneHusi TEXHONOMMYECKUX 3arpsa3HEeHUA U ComMyT-
cTBylOLLMX BellecTB TpebyeTca Lenbii KOMMNEKC CNOXHBLIX B3anMOCBA3aHHbIX (U3UKO-
MEXaHWNYECKMX 1 XnMmndecknx obpabotok. OHM peanuayloTca B NpoLeccax NoAroToBKU TKa-
Hel U TPUKOTaXHbIX NOMOTEH K KpalLeHWUIO 1 nevaTtaHuio. BaxHenwwel 3agayel nogrotoskm
TKaHel ABNSETCA MakCMManbHOE COXpaHEHUE MCXOAHbLIX MO3UTUBHBLIX CBOWCTB BOJIOKOH,
hOPMUPYIOLLMX LiEHHbIE NOTpebuTenbckMe KayecTBa U TEXHUYECKUE XapakTePUCTUKU Mpo-
AyKumn. TlockonbKy TEKCTUMBHBbIE Marepuarnbl UMEOT HEOAMHAKOBOE XMMUYECKOE CTpPOeHNe
N CBOWCTBA, @ TKaHW W3 HWUX cogepxaTt pasfivyHble Mo Npupoje NpUMEcH, TO TEXHOMOrMK
obnaropaxvBaH1si BONIOKOH W NOMNYNPOAYKTOB, a Takke oTaernku dpopmupytotea anddepeH-
LMpOBaHHO, B COOTBETCTBMM C MPUPOLONA BOSIOKHA, BXOASILLEro B COCTaB CypOBOW TKaHW, Mno-
BEPXHOCTHOM MMOTHOCTLIO, HAa3HaYeHEM NPOAYKLIMU U cnocobamum KONopupoBaHus.

2.1 NogroroBka TKaHen

MoproToBka — 3TO COBOKYMHOCTb MpoUeccoB, obecneynsaronx yaaneHne mu3 cypo-
BbIX TKAHEMN N TPMKOTEXKHbBIX NMOMOTEH TEXHOMOMMYECKUX 3arpA3HEHUA U (M) HEBONOKHUCTbIX
NMPUMECEN C Lienbio NpuaaHna cnocobHOCTU BbICTPOro N paBHOMEPHOIO CMaYnBaHNA BOAON,
YCTONUYMBOWN OENn3HbI NPY CoOXpaHeHUn TpebyeMbIX 1 AOCTATOYHbIX MPOYHOCTHbIX CBOVCTB.

K BellecTBam, nognexaliMm yaaneHuo, OTHOCSTCS NPUPOAHbIE MPUMECH, KOTOpble
COMYTCTBYHOT HaTypanbHbIM BOMOKHAM, Y XMMUYECKNE MaTepuanbl, HAHECEHHbIE HA BOMOKHO
W NPSKY B NpoLeccax UX U3roToBMeHMA U nepepaboTkn. [Ans TkaHel U3 pacTuTenbHbIX BONO-
KOH K TaKUM BELLECTBAM OTHOCATCS €CTECTBEHHbIE CMYTHUKM LIENono3ael, 3amacnmesareny u
LANXTa; AN TKAHEN M3 LLepPCTM — 3TO OCTaTKM XMPOBLIX U MOTOBLIX BELLECTB, LIENNonos-
HbIX MpUMecen (pacTUTENbHbIE 3arpsi3HEHUS), 3aMacnuBaTenv M B psge Cryyaes LUNUXTa;
ANA TKaHeW W3 HaTypanbHOro Lienka — CepuuMH, BOCKOOOpasHble BELLECTBA, XMPOBble
3MYMbCUN N MbiNa, HAHECEHHbIE NMepes KPYyYeHWeM U TKa4eCTBOM, ANS TKaHEeW U3 XUMU4e-
CKUX BOJIOKOH — LUNMXTA, 3amacnueaterlb U aHTUCTaTUYeckue npenaparbl; Ans TKaHel un3
NPUPOAHBIX U XUMUYECKUX BOFNOKOH — 3arpsAsHeHusl, BO3HUKaoLme npu nepepaboTke, cMa-
304Hble Macna, MeTannmyeckas nbib W ap. Ona HKUMHCOBLIX N3aenun Heobxoammo yaane-
HWE LUNNXTbI U YacTUYHOE [eKONOPUPOBaHNE, ANS YyNOYHO-HOCOYHbIX U3AENWIA B 3aBUCMMO-
CTW OT CbIPpbEBOr0 COCTaBa — yAaneHue NpUMecei U TEXHONOTUHECKUX 3arpsIsHEHUIA.

TexHonoruyeckue npoueccsl u 06opyAoBaHUE ANt XMMUYECKON O4YUCTKN BONOKHUCTBIX
Marepuarnoes ONpeaensoTca XapakTepoM npuMecen (NpUMpoaHblE, UCKYCCTBEHHbIE) U MPOY-
HOCTbIO CBA3N UX C BOJIOKHOM, XUMNYECKUM, d)I/IBVIKO—XI/IMVI‘-IeCKVIM CTpoeHneM nocnegHero n
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€ro CBOWCTBaMM, POPMON MaTtepuana, a Takke TeMU KadyecTBamu, KOTOpble XenaTenbHo
npugaTb TEKCTUNBHOMY U3LENULO.

CypoBble TKaHW, coaepxallue ykasaHHble NMPUMECH, MIIOX0 CMayvBaroTCs BOAOW, Ha
HUX NPaKTUYECKN HEBO3MOXHO MOMYyYUTb SPKME, PaBHOMEPHbIE, HAChILEHHbIE U MPOYHbIE
okpacku. B npouecce noprotoBKM TEKCTUIBHBIX MarepuanoB K KpalleHUo W nedyaTaHuio
HeobxogMMo 0cBOOOAMTL MOBEPXHOCTb W MOPLI BOJIOKHUCTOrO Martepuana Ans nocrnegyo-
LLEro B3anMOLENCTBUS C KpacuTENeM 1M BCMOMOraTesibHbIMU Matepuanamu, CHATb BHYTPEeH-
HVMe HanpsKeHWs, BbI3biBaOLLME HEPABHOMEPHOCTb CBOWCTE, MpU 3TOM 06SA3aTeNbHO A0IK-
Hbl BbITb COXpaHeHbl OU3NKO-MEXaHUYECKME U XMMUYECKNE CBOWCTBA BOJIOKOH. YKasaHHble
3aja4n onpenensoT BbIOOP XMMWMYECKMX MaTepuarnoB, WUCMOMb3yeMbIX MPW MOLrOTOBKE
K KpaLLEeHWIO U MeyvaTaHuio TKaHe 13 pasfinyHbIX BOSTOKOH.

MocTynaroLLyto 13 TKaLKoro NPOU3BOACTBA CYyPOBYHO TKaHb UMM TPUKOTAXKHOE MOMOTHO
noaeeprarT pasbpakoBke, NofduparoT B NapTimM No apTuKyny 1 cnocoby obpaboTku.

Mokpas 06paboTka MnmM NpoLecchl OTAENKU BKIOYAOT OCHOBHbIE MPOLECCHI NMOAro-
TOBKM TKaHW, @ UMEHHO PaCLUMUXTOBKY, OTOEnMBaHMe, Mepcepuaaumio, KpawleHue, neyara-
HVe M npoyve Buabl cneumaneHon obpabotkn. Ha aTux ctagusax TkaHu obpabarbiBatoTcs
B XMMMYECKMX pacTBopax W OTAENOYHbIX BaHHaX, NpUYeM 3a4acTyto HeoOX0AUMO UCMOMb30-
BaTb HECKOJIbKO 3TarnoB MOWKW, MOMOCKaHUS U CYLUKW, B pe3ynbTarte yYero obpasyroTcs 3Ha-
YnTEnNbHbIE 06BLEMbI CTOYHBIX BOA.

2.1.1 BcnomorarernbHble Y4acTKU (CTaHUMA BOAONOArOTOBKW)

ObpaboTky TEKCTUMBbHBIX Marepuanos MPOBOAST B OCHOBHOM B BOAHOW cpeae, no-
3TOMY B npouecce xmmudeckon obpaboTtkm Boga 3aHMMaeT ocoboe mecto. OHa ncnonbayer-
CA ANS pacTBOPEHWUS] XMMUYECKMX BELLECTB, AN yAaneHuss o6pa3oBaBLUMXCA COeAUHEHUN
W KOMMOHEHTOB, HE BCTYMUBLLMX B XMUMUYECKYIO peakLuHo.

B kpacunbHO-0TAENOYHOM NPOV3BOACTBE MHOTME MPOLECChl, B TOM YUCNEe U MOAro-
TOBKM TEKCTUINBHBLIX MaTepuarnoe, NPOBOASTCS B BOAHbLIX pacTBopax. [purogHocTs BoAbl
onpejensieTca NO MNpPo3payHOCTW, LBETHOCTM, XKECTKOCTM, okucnsiemocTu. [pospayHocTb
OLEHMBAETCA MO BbICOTE CMNOA BOAbl, Yepe3 KOTOpbIA BUAHbI CTaHAAPTHbIE MO pa3mepy U
Ha4YepTaHWIO KPacT WU LWPUERT (COOTBETCTBEHHO, NPO3PAYHOCTb «MO KPECTy» WU «no
wpudTy»). LIBEeTHOCTL onpeaenseTca No ONTUYECKOW MMOTHOCTU PacTBOPOB C MOMOLLILIO
cneuunanbHbix npubopoe. XecTkocTb BoAbl onpefensercs oblMM cofepxaHueMm conen
KanbLya U MarHus U BbIpaXaeTca B MUNnUrpaMm-akeusaneHTax Ha 1 n. CogepxxaHune conen
kanbumsa 20,02 mr/n nnu Markma 12,14 mMr/n COOTBETCTBYET XKECTKOCTW, paBHON 1 Mr-3ke/n.
LiBeT BoAbI M €€ KecTKOCTb UMEIOT BONbLUOE BIMSIHAE HA KAYECTBO NPOAYKLMWN, PACcXOh Mbl-
na, Kkpacutenen v apyrux matepuanos. CoaepxaHue B BOAE CONel eresa, kanbuus, mar-
HWSI, MapraHUa BbI3blIBAeT HEPOBHOTY KpalleHus, crnocobcTeyeT o6pasoBaHuIO NATEH, CHU-
XaeT NPOYHOCTb OKPackW, AenaeT BONOKHO XECTKUM.

CyulecTtByeT ycrnoBHas Knaccudukaums Bofbl MO KECTKOCTW, Mr-3KB/N: OYEHb MSr-
kasg — 0-1,5; msrkasa — 1,5-3; cpeaHen xectkoct — 3-6; xectkaa — 6—10; o4eHb xecT-
kass — cBbiwe 10. [na pasHbIX NPOUECCOB OTAENOYHOro npoussoacTsa TpedyeTcs Boaa
pasnuU4HON XECTKOCTU, OHa He AO0MKHA coaepxatb BonblUoe KONMMYECTBO NEerkoOKUCNEMbIX
BeLLEeCTB, JOImkHA ObITb Npo3payHa n umeTb pH B npegenax 7-8,5; coaepxaHne conew xe-
nesa gonyckaetcs He 6onee 0,1 mr/n.
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[ns MpUroTOBMNEHNSA PaCTBOPOB MbINa, KpacuTenew, KUCMOT W LUemnovert MOXHO UC-
nonb3oBaTh BOAY, XECTKOCTb koTopo He Gonee 0,5 M-3kB/n. B Apyrix npoleccax BO3MOXHO
NPVUMeHeHNe BOAb! CPeaHEeN KeCcTKoCTU. YTobbl YMEHBLLUWTL KECTKOCTb BOAbI, B OTAEMNOYHOM
npovseoacTee npuberaroT K XMMUYecknum cnocobam yMAr4eHns, OCHOBaHHbLIM Ha OCaXAEHN
COJEN KECTKOCTM M yAaneHnm ux nyTem peakumin obmeHa KaTUoHOB KanbLs, MarHns 1 xxe-
rie3a Ha KaTuOoHbl HaTpus UMK B pe3ynbTaTe 06pa3oBaHNA KOMMIEKCHBIX PacTBOPUMbIX CO-
nel, CBA3bIBAOLMX KanbLyiA U MarHUNA.

CoBpeMeHHble TEKCTUMbHbIE KOMOUHaTLI cpeaHen MolHocTK (500—-700 Thic. M TKaHW
B CYTKM) pacxoyloT okono 25 Tbic. M3 ceexei Boapl 1 Gonee 80 % cOpachiBaloT B KaHanu-
3aumio.

CucteMa noaroToBkW BOAbl ANA TEXHONOrMYECKUX MPOLIECCOB OTAENOYHBLIX NPOU3-
BOACTB TEKCTUNBHOW NPOMBILLSIEHHOCTU BKITIOYAET OCBETNEHWE, obecLpeunBaHne n ymsrye-
HWe UcxoaHOW Boabl U cTabunusauuto ee coctaea. [pu 3TOM cTeneHb BOALI NO NoKasaTensam
NpPO3payHOCTU, LBETHOCTM, MUHEpanu3auuv, akTUBHOW peaKLuW, OTCYTCTBUIO TOKCUYHbIX
BELECTB U cuHTeTU4ecknx NAB npakTnyeckn ogmnHakoBa CO CTEMEHbIO OYUCTKU BOAbLI ANs
XO3IMCTBEHHO-MUTLEBbLIX LIENen.

KauectBO  BOAbl  XO3SIMCTBEHHO-MUTLEBOrO  HA3HAYeHUS  pernameHTupyeTca
FOCT P 51232—98. K kauecTBy BOAbI, MPUMEHAEMON NS TEXHONOMMYECKUX HYXA OTASN0uY-
HOro NpPoM3BOACTBA, B PsA€ Cryyaes MNpeabsBhsoTCA NOBbILEHHbIE TpeboBaHus, obycroe-
TNEHHBIE XapaKTepPOM TEXHOMOMMYECKOro NpoLiecca:

- o0Lan kecTkoCTb yMsryeHHON Bogbl — He Bonee 0,5 mr-ske/n (obwas XecTKocTb
BOAb! 4151 NPUIOTOBINEHNSA PACTBOPOB NepoKcMaa Boaopoa — He MeHee 3 Mr-ake/n);

- LUBETHOCT®;

- MYTHOCTb;

- MHTEHCMBHOCTb 3anaxa;

- cogepanue cyrbaTos,;

- copepxaHune XopuaoB;

- copepxaHue xenesa.

Cnocobbl 04MCTKN BOAbI BbIOMPAKOT COrMacHo pesynbTaraM prUanKo-XMMUYECKMX, Ca-
HUTapPHO-BaKTEPUONIOTMHYECKMX N TEXHONOTMYECKMX aHanM3oB ¢ y4eTom TpeboBaHuii noTpe-
BuTenen k kavecTBy BoAbl. [pUpofHbIe BOALI COAEPXKAT PACTBOPEHHLIE, KOMMOUAHBIE U rPy-
BopuncnepcHble NpuMecy, Bronoruyeckne 3arpssHeHNs. PUNKO-XMMUYECKME CBONCTBA BOAbI
NoABEepPKEHbI CE30HHBLIM KonebaHMsM U pesko M3MEHSIOTCA MO TEPPUTOPUAabHLIM 30HaM.

KayecTBO NOArOTOBKM B 3HAYUTENBLHOW CTEMEHM 3aBUCUT OT BUAA U KONMYECTBa Npu-
MEHSAEeMbIX XUMWYECKMX MaTepuanos 1 Tuna obopynoBaHWs. XUMWUYECKME BELLECTBa, WUC-
none3yemble B MpoLeccax MOAroTOBKM, MOAPasfenatoTCs Ha HECKOMbKO OCHOBHbLIX FPYMM:
XMMUYECKNe BellecTBa, Heobxoammble Ans nonyyeHuss Tpebyemoro addekta obpaboTku,
BCMOMOraTenbHble BelecTBa, Heobxoanmble Ans nonydeHus Tpebyemoro adphekta obpa-
©0TKK, 1N BCMOMOraTernbHble BELLECTBA, BbIMOSHAOLME PONb aKTMBATOPOB, CTabunmMsaTtopos
Genawmx pacTBOpPOB U MHIMOUTOPOB MOBPEXAEHUST BONOKHUCTOrO Martepuana B npoLeccax
okucnuTenbHeIX 0BpaboTok. MivetoTes BeLlecTBa KOMOMHUPOBAHHOMO LENCTBUS.

KoHTpOomb TeXHONOrn4Yecknx NpoLEeCCoB NOArOTOBKMN NPOXOAUT MO aTanam:

1) OnpegpeneHve obLyel WenoYHOCTM U COLEePKaHusa rMapokeuaa HaTtpus. [na atoro
B KOHu4eckyto konby nomewatot 10 mn aHanuanpyemoro pactsopa, 20 Mn AUCTUNIMPOBaH-
HoW BOAbl U TUTPYLOT 0,1 H. PacTBOPOM CEPHOM UMW CONMSAHOM KUCMOTbI, CHavana ¢ geHorn-
dTanenHom, a 3aTem ¢ METUINOBLIM OpaHXEBbLIM.
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2) OnpeneneHne coaepkaHust KUCMNOTbl. TOYHO OTMepPeHHbIe nuneTkon 10 mn aHanm-
3MpyemMoro pactsopa MoMELLAT B KOHUYECKYto konby, Ao6aBnsaoT HECKOMBKO Kanernbs pac-
TBOpa (beHondTanenHa n TUTPYIOT pacTBOPOM FMAPOKCMAA HATPUA A0 NosiBREHns criabo-
PO30BOW OKpacKu.

3) Onpepenenve cogepxaHus Nepokcuaa BoA0POAa B LLENOYHO-NMEePEKUCHBIX pacTBO-
pax. [Ina KOHTpONs M3MEHEHWs COAEPXaHWA nepokcupa sojopoaa B pabounx pacteopax
B XOZl€ TEXHOJIOrMYECKOro npoLecca MCnonb3yT KoaoMeTpudeckn meToa. [ina aHanusa
5 Mn UcnbITyeMoro pacteopa noMeLlaroT B KoHUYeckyto konby, aobasnstot 10 mn 20%-Horo
pacTtBopa cepHou kucrnoTel u 10 mn 10%-Horo nognctoro kanus. Konby nokpbIBaroT 4acoBbIM
CTEKIMOM, BblAEPXuUBaoT 5 MuH u TuTpYtoT 0,1 H. pacTBOpOM Tuocynbdarta B NnpucyTcTeum 1—
3 kanenb kpaxmana Ao nornHoro obecLBevnBaHNs CUHEN OKpackn pacTeopa.

4) OnpepeneHne coaepXaHna akTUBHOMO Xfopa B pacTBopax, CoaepKallumx runoxno-
pWTbI, XITOPUT HaTpWsi, XNOpaMu1H, XnopusounaHypatbl. B koHu4eckyto konby BMECTUMOCTLIO
250 m, cogepxatuyto 10 mn 0,1 H. pacTBopa cepHol kucnoTel, 10 Mn 5%-Horo pacTeopa o-
ZMCTOro Kkanus, BHOCAT 10 M MCMBLITYEMOro pacTsopa. Beigenmelunines noa oTTUTpOBbLIBaKOT
0.1 H. pacTBopoM Tuocynbara HaTpus, A0 cnabo-xenTon okpacku, 3atem gobaenaoTt 1 Mn
0,5%-Horo pacTeopa Kpaxmana v NpoAoImKaloT TUTPOBATL A0 NCYE3HOBEHUA CUHEN OKpPaCK.

5) OnpepeneHne amMmnonNUTMYECKOM akTMBHOCTUM ¢epmeHTOB. HaBecky npenapata
depmeHTa B konmyecTse 1 Mr pacTBOPSOT B AUCTUNNMPOBAHHOM BoAE W pa3baensaoT pac-
TBOP B 50 pas, a B cryyae BbICOKOMN akTneHocT — B 100 pas. B npobupky ¢ 0,5 cm3 1%-Horo
pacTBopa Kpaxmana, npeasapuTenbHO BbiaepkaHHylo B TepmocTaTe npu 37 °C B TeyeHne
3 MUWH, BHOCST NOATOTOBMEHHBLIN (PEPMEHTHBIM Npenapar 1 3acekaroT Bpems peakuuu. Ma-
pannensHO AenarT KOHTPOnbHYyl npoby, B KOTOpy BMecTo depmeHTa fobaenawT au-
CTUNNNPOBaHHYH Bogy. Yepea 3 MuH B 06e npobupku gobaenstoT no 1 cm® 0,03 H. pacTeopa
noga. B pesynbtate obpasyeTcs LBeTHOe OKpallvBaHue oT GnegHo-ronyboro o dpuoneto-
BOro. Yem Bbile akTMBHOCTb PEPMEHTa, TEM MEHbLUE WHTEHCUMBHOCTbL OKpacku pacreopa
B Npobupke ¢ PEepPMEHTOM B CPABHEHUN C KOHTPOSIbHLIM pacTBopoM. Mpobupku Bbiaepxu-
BatoT B TeyeHre 5 muH npu Temnepartype 90 °C — 100 °C, oxnaxaaroT n pasbasnsoTr 10 mn
AVNCTUNNPOBEHHOW BOAbI. MI3BMepsoT onTuYeckyto NMoTHOCTE PacTBOPOB NP ANWHE BOIHbI
540 Hm.

6) Onpepenenve copepxaHus OucynbpuTa, cynbduta HaTpus. Ons aHanmsa 10 mn
aHanvanpyemoro pacteopa NoMeLLaloT B KOHUYECKYyHo Konby, copgepkallyto 25 Mn guctun-
nmposaHHon Boabl, 10 mn 0,1 H. pacTBopa noga 10 mn 20%-Horo pacTteopa CEepHOW KUCIIo-
Tbl. M36bITOK Moga oTTutposeiBatoT 0,1 H. pacTBOpoM TUoCyNbdarta HaTpus B NPUCYTCTBUM
kpaxmana (0,5%-Hbin pacTeop).

7) OnpepeneHne copepXaHns XMMUYECKUX MaTepuarnoB Ha TkaHu. B Lensx KoHTpons
TEXHOMNOTMYECKOro npoLecca BO3HUKaeT HeobxoAMMOCTb ONPEeAEneHUs COAEepXKaHus pea-
reHTOB HEeNOCPEeACTBEHHO Ha TKaHWu. [Ins sToro 13 o6paboTaHHOro NONOTHa TKaHW Bbipe3aroT
obpasey pasmepom 5 x 5 cm. [Ina onpefeneHns cogepxaHust akTMBHOIO Xriopa M KUcnopoaa
B KOHMYeckyto konby BMecTmMocTsio 250 Mn, coaepxaluyto 50 Mn AUCTUNNMPOBaHHOW BOAbI,
nomMeLlarot obpasey TkaHu, fobaensatoT 20 mn 20%-Hol cepHon kncnotel 1 10 mn 10%-Hol
pacteopa roanctoro kanusa. OctaensoT Konby B TEMHOM MecTe Ha 5 MWH. BblgenueLunincs
nop TutpytoT 0,1 H. pacTBOpOM TuocyrbdaTa HaTpus 4o cnaboXenTon oKpacku, 3aTem fo-
6asnsoT 1 mn 0,5%-Horo pacTeopa kpaxMarna u NPoAoIKatoT TUTpoBaTsL NPoby A0 UCYE3HO-
BEHVSA CMHEN okpacku obpasuia TkaHw.
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CtaHuma XBO npenHasHadeHa Ans npenBapuTeribHOM OYMCTKN MOBEPXHOCTHBIX BOS,
nepea nopadver ee Ha obopyaoBaHWE ydacTka LUMPOKMX TkaHen. B coctas craHuum XBO
BxoauT okono 10 duneTpos POC Ana NomyvyeHUst OCBETIEHHOW BOAbI, HamOnHUTENb —
KBapLeBbIA necok dpakummn 1-3 mm 1 0,8—1,2 MM Ha BbIcoTy 1 M, 6 ouneTpos ®YM ans no-
TNYYEHUA YMSAMYEHHOW BOAbl (HAMONMHUTENb — HaTPUN-KaTUOHWT) 1 2 duneTtpa PYOI ans
NOMy4YeHNst ONPECHEHHOW BOAbI (HAMOMHUTENb — KaTUOHUT/@HNOHUT).

Mpouecc oumcTkn Boabl OT rPySOAMCNEPCHBIX M KOMMOWAHBIX MPUMECEN HAa3bIBAKOT
koarynsaumen. B kauectee peareHTa ANns koarynsumm UCNonb3yeTCs CEPHOKUCTIbIN antoMUHUNA
Al2(S04)3). KoarynsHT nofaetca B cmecutens (f Bogel = 30 °C), BKNOYAETCH HACOC-A03aTop,
KOTOpbI aBToMaTMyeckn nopaepxmsaet fosy 1,25-1,3 Mr-ske/n (pasHuua mexgy obuien
LLIENIOYHOCTLIO B Boge 1 obLuen LenoyHocTsio nocne ¢OC).

OcBeTneHre Bogbl B npolecce hunbTpOBaHUS AOCTUraeTcA BCNEACTBUE MEXaHnYe-
CKOrO OC2KAEHWS B3BELLEHHbIX BELLECTB Ha NMOBEPXHOCTUN PUMbTPYHOLLEro Cros.

YaaneHue sarpsisHeHUs NpOBOAMTCA Ha JIMHWW OCBETNEHHON BOAbl. CKOPOCTb BOAbI
B hunbTpe gomkHa ObiTb A4OCTATOMHOW ANS BbIMbIBAHUS 3arpssHeHui. MNoatomy perynupy-
eTcs gaBneHve B punbTpe He Gonee 2 at™m., a nojada Bo3fyxa OCyLLEeCTBMNASTCS Taknum 06-
pasom, 4Tobbl faBneHne Bosayxa Obino Bbie AaBneHus soabl Ha 0.5 kr/cm2. Ecrv uUHTeH-
CMBHOCTb MPOMBIBKM CIULLKOM BENMKa, TO BO3MOXEH BbIHOC (PMMbTPYIOLLEro Marepuana so-
L0V B KaHanusauuto, Npv HA3KOW MHTEHCUBHOCTMW NPOMbIBKM OUNbTP OyaeT NpOMbIT HEeYAo-
BNETBOPUTENBHO. MMpoaomKUTENBHOCTE B3PbIXNEeHNA — 15—25 MUH, A0 NOMHOro OCBETNEHNs
CNUBHbIX BOA,.

Pacxon Bogbl Ans UNLTPOB AnameTpa 1 m coctaenseT 15-20 M3/u, a guametpom
2 M — 30-40 M3/y. MepBble MyTHblE NOTOKM BOAbI YAANAKTCA B kKaHanusaumio. [pu gocTu-
KeHum npospadHocT 6onee 30—40 cMm No «WpUdTY» OTMBIBKA 3akaHunsaeTcs. Bpema cnyc-
Ka nepeoro gunsTpata — 510 MuH.

dunbTpbl yMArdeHUs Boabl ®YM npeactaensaioT cobon HaTpuiA-KaTMOHUTOBYHO yCTa-
HOBKY W CIy>aT A NOMHOro yaneHust 3 BoAbl KATMOHOB KanbLMS U MarHWa ¢ 3aMeHON nx
noHamun Hatpus. Mpu pabote ®YMoB ocBeTneHHas BOAA NPOXOAUT YEPe3 CNon KaTMoHMTa,
3arpykeHHoro B ounbTp. MNpy aTOM npoucxogut o6MeH Mexay KaTmoHamu kanbuvsa u mar-
HWS, PACTBOPEHHLIMM B BOAE M hunbTpyowmm cnoeM. Uctowasck npu pabote, unetpyto-
LUMIA CMOW MOCTEMNEHHO 3apKAETCA MOHaMMW KanbLWs U MarHusi, No3TOMy BO3HMKAeT Heob-
XOAMMOCTb B pereHepaummn hunbtpa, YTo AOCTUraeTCs NyTeM NponyckaHUs Yepes UCTOoLLEeH-
HbIA KATUOHUT pacTBOpa 3MEKTPONWTa, COAEPXalLEero NoHbl HAaTPUs (PacTBOP MOBaPEHHOM
COMnu), B peaynbTare 4Yero MPOVCXOAUT BbITECHEHWE W 3aMEHa& MOHOB KanbLua U MarHus
MOHaMU HaTpus.

Mocne pereHepaunn nepes NyckoMm B paboTy punbTP NPOMbIBAIOT OCBETNEHHOW BO-
LOW ANA yaaneH1s NpoaykToB pereHepaumn.

MNonHbwi uukn paboTtebl punbTpa ®YM 3akniovaeTcs B OCYLLECTBIEHUW Onepauuii:
B3pbIXJIEHNE — pEreHepaunus — OTMbIBKA — YMArYeHne.

B3pbixneHne HeoGXxoaMMO ANA yaaneHus M3 dunbTpa 3aHEeCEeHHbIX 3arpAsHeHWU u
MENKMX YacTWL, KaTMOHWUTA, KOTopble oBpasoBanvce B pesynbTare naMenbyeHuss pabodero
cnosi. BapbixneHne npoun3BoAWUTCS NMOTOKOM OCBETNEHHOW BOAbI CHU3Y BBEPX ANS yCTpaHe-
HWUSA YNNOTHEHMA KaTuoHUTa 1 obecrneveHnst cBOBOAHOrO AOCTyNa pacTeopa K 3epHaM KaTno-
HWTa. [laBneHue Boabl B PUNbTPE — He MeHee 2 aT™M. [POACIXUTENbHOCTL B3PbIXNEHNS —
20-30 MUH, B3pbIXMEHUE NPOVU3BOASRT A0 NPO3PAYHOCTY BOAbI, BbIXOASALLEN U3 hunbTpa.
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Cocrtas o6opyaoBaHUa ANs pereHepauum:

1) CeKkTop NpUroTOBMNEHWs CONAHOrO pacTeopa.

BkntouaeT B cebs 2 eMKOCTU no 5 M3 Kakaas, pasaeneHHble Ha 2 eMKOCTM, COBMe-
LLeHHble Mexay coboi.

2) CekTOp hunbTpaLMmU 1 NPUroTOBMAEHWNA CONAHOIO pacTBopa.

BkntoyaeT B cebsa cnctemy 3akadkm (2 Hacoca), COnsaHON OUneTP 1 eMKOCTb ANS Npu-
rOTOBIIEHMS CONSIHOTO PacTsopa HeOBXOANMON KOHLEHTPaLMN.

MpuroroBneHue pacTteopa noBapeHHON conu

1) MuTarowmn pacTeop.

O6opynoBaHue: 6eTOHHas eMKOCTb CO BCTaBMEHHbIMW BHYTPU Neperopojkamm ns He-
PXKaBeroLLen cTanm 1 COCTOsLAan U3 ABYX PACTBOPHBLIX 1 OAHOW YMCTOBOW AYEWKM.

B pactBopHble s4enkn 6eTOHHOM emMKocTu 3arpyxaetca no 1000—2000 kr noBapeHHon
CONnW, 3aTeM A4YEelikM 3anoNHATCS YMAr4eHHoOM BofoW Ao nonHoro obbema. Yepes 30-
40 MWH pacTBOp NepekaymBaloT N3 rPA3EBbIX SYEEK B YNCTYIO YacTb. Bknoyarot rugponepe-
MeLumBaHue. MNocne AOCTWKEHMS KpenocTu pacteopa 15 % — 25 % (<1 = 1,109-1,189 r/cm?)
rmaponepemMeLLIBaHNe BbIKIHOYatoT.

2) Mopava pactsopa conm (15 % — 25 %) B Gak-mepHuk (V = 5 m3).

3) MpuroToBneHne pereHepaLmMoHHOro pacTeopa.

PasbaBneHne pereHepaumMoHHOro pacrteopa xnopuga Hatpus o 7% — 8%
(d = 1,05-1,06 r/cM?) nyTeM Nojauyv XMMOYMULLEHHOW BOAbl B 6aK-MEPHWK 1 BKIOYEHWS Haco-
ca nepemeLuBaHus.

Bo Bpems pereHepauum unbTpa BKIHOHAETCH HACOC NOAaqYu pacTeopa Conu Ha pe-
reHepauuo. PacTeop conv npoxoguT cBepxy BHU3. CKOPOCTb NMPOXOXKAEHUA pacTBopa conu
HeBonbwasna (3—4 m/y). OJasneHue B punstpe — 0,4 MMa. Temnepartypa pereHepalnoHHOro
pactBopa — 10 °C — 20 °C. [poaomkuTensHOCTL MpOrycka CONeBOro pacreopa 4vepes
dnnbTp — 10 MUH.

OTMbIBKa MPOU3BOAUTCS MOTOKOM OCBETMEHHOW BOAbI CBepxy BHM3. CKOpPOCTb BO-
Abl — 6-8 M/u. MpoAOMKUTENBHOCTL OTMbIBKM — 8 4. OTMbIBKa UnbTpa UaeT A0 Heobxo-
LMMOW >xecTKOCTW. Mpu AOCTKEHUM OTMbIBOYHON Bofbl 0,5 Mr-3Ke/n, NONOXUTENLHOrO aHa-
nn3a Ha XIopUA-MOHLI OTMbIBKY 3akaHumsaioT. [poussoauTensHoCTb unbTpa — 8 M3/,
Konuyectso ®YMoe — 6 wWT.

O6paboTka Boabl OCHOBLIBAETCS HA MPUMEHEHWUWN KaTUOHUTa B HAaTPUA-pOpMe 1 aHu-
OHWTa B xrop-dopMe Npu pereHepaumm oboMx MOHUTOB PacTBOPOM noBapeHHon conun. O6o-
pyaoOBaHVE YCTaHOBKWU COCTOUT M3 ABYX unbTpoB anametpom 1,0 M, 3arpyXeHHbIX Ha Bbl-
coty 1 m katmonuToMm (Nleeatnt S1467), a 3aTemM aHMOHUTOM Ha BbICOTY 1,0 M.

Mocne pereHepaunn n OTMbIBKM OT OCTaTKOB COMW MPUCTYNAIT K OTMbIBKE B KaHanu-
3aumio. 3apada aToN CTaguMn oYMCTKU unbTpa — yaanuTe U3 unbTpa NPoAyKTLl pereHe-
paumu. [Insi 3TOr0 NOTOKOM OCBETMNEHHOW BOAbl MPOMbIBANOT KaTUOHWUT CBEPXY BHMU3, CKO-
pocTb BoAbl — 6—8 M/Y, NPOAOIKUTENBHOCTL OTMbIBKM — 8 4. OTMbIBKa hrnbTpa naet Ao
JOCTWKEHUA HEOBX0AUMOWN XECTKOCTU OTMbIBOUHOM Boabl (0,5 mr-ake/n). B aTom cnyyae oT-
MbiBKa 3akaHumBaeTcsi U puUnbTp nyckaetca B paboty. Mpom3soauTensHOCTL UneTpa —
8 M3y, ®YOlNoB — 2 wr., Bpems paboTbl uneTpa — 40 1 Hea.

B Tabnuue 2.1 npviBeaeHbl TpebGoBaHMs K TEXHOMOTMYECKOW BOAE MO CaHUTapHO-
TMrMEHNYECKUM UCCNEeAOBaHNAM.
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Tabnuuya 2.1 — TpeboBaHUs K TEXHOMOrMYECKOW BOAE MO CaHUTapPHO-TUTMEHNYECKUM
ncenegoBaHnam

EanHK-
HaumeHoBaHMWe 3arpsas3HaoWero | ua us- MeToavka Homep npobbi
BELlecTBa mepe- 456 o
HUA
BogopogHbii nokazatens pH eq. pH [MHO & 14.1:2:3:4.121—97 7,68
AMMOHUNR-VOH mr/am® [MHO & 14.1.1—95 0,36
HuTpaTbl mr/gv® [MHAO & 14.1:2.4—95 2,0
HutpunTsi mr/am® |MHAO & 14.1:2.3—97 0,038
CynbdaTsl mr/om® [MHAO & 14.1:2.159—2000 26.0
P[] 52.24.483—95 ’

Xnopwasl mr/am® [MHO & 14.1:2.96—97 11,0
docdarsl (Mo dochopy) mr/gm® [MHO @ 14.1:2.112—97 0,08
XK mr/gm® |NHA & 14.1:2.100—97 26,0
BlKs mr/ov® |[NHA @ 14.1:2:3:4.123—97 1,80
B3aBelueHHbIe BelecTBa mr/gm® |MHO & 14.1:2.110—97 2,00
CyxoW ocTaTok mr/am® [MHO & 14.1:2.114—97 210
HedrenpoaykTbl mr/igm® [MHO & 14.1:2.5—95 <0,04
CIMAB aHwWoH. mr/agm |OHA & 14.1.15—95 0,038
3anax npm 20 °C Gannel [FOCT 3351—74 2
3anax npm 60 °C 6annel [FTOCT 3351—74 2
LiBeTHOCTb rpaa. |MHO & 14.1:2:4.207—04 20
MyTHoCTB mr/n  |MHO & 14.1:2:4.213—05 1,5
OkucnsiemocTe nepmaHraHat-| wmr/n [MHO & 14.1:2:4.121—97 50
Has
>KectkocTb obwas mrake/n |FOCT 31954—2012 7,0

BoaocHabxeHne habpuky OCYLLECTBSIETCA Yalle BCEro U3 peku 4epes Bogosabop-
HOE COOPYXEHWE C PACMOSIOKEHHBIMM Ha AHE PeKn BETOHHBIMW OrorioBkamn. Yepes Hero Bo-
fa CaMOTEKOM MOCTYNaeT B CMOTPOBLIE KOMOALI, OTKyAa HacoCoM nopaeTcs k obopyaosa-
Huto. Oromnoeok pospkeH 6biTe obopynoeaH MycoposawmTHon ceTkon. OT nonapanus pblb
Bof03abopHoe YCTpoMcTBO 060pyn0BaHO BO3AYLUHO-MY3bIPLKOBOM pbibo3awmTon. Mouwu-
HOCTb coopyxeHuns — ot 5000 go 8000 m3/cyT.

2.1.2 OnanuBaHue

MoaroToBka BONOKHWCTBIX MarepuanoB K KPalleHWIo W MeyaTaHuto npeacTaBnsieT
CMOXHbIN Mpouecc U BkNtovaeT Gonbloe yncro onepauyuid. OgHOM U3 NepBbix NMocne pas-
BpakoBku cumTaeTca onanveaHne. OnanvsaHne NPOBOAAT 4NA YAaNeHUs C NOBEPXHOCTU Cy-
POBOV TKaHW BbICTYMNAOLLMX KOHYMKOB BOMOKOHEL, NyTEM WX CXUraHus. [daHHylo onepauuio
npoBOAAT NPakTU4eCckn ang Bcex XJ'IOI'I‘-IaTO6yMa>KHbIX TKaHeﬁ, 3a UcKnr4veHnemMm mapnu, no-
JIOTEHEYHbIX, MaxpoBbIX, BOPCOBbIX (OyMa3ses, 6anka, dnaHens), XakkapaoBbIX U NECTpo-
TKaHbIX MaTepuanoB. HeonaneHHas okpalleHHas TkaHb UMeeT GenecosaTyto okpacky, oby-
CNOBNEHHYO paccedaHMemMm cBeTa OT OKpaleHHbIX BbICTYNnarwwmnx KOHYMKOB BOJIOKOH,
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T. e. adhhekT cegoBaToCTW, €CNM NevyaTaTb NO TakoW TKaHW, TO BO3HMKAET aheKkT «ueny-
Kn», Henpokpac.

OnanuBaHve TKaHU NPOBOAAT B pacnpaBfeHHOM HaTSHYTOM COCTOSIHUM Ha rasoona-
NMBaKLWMNX arperatax C pas/IMyHbIM YUC/IOM TOpesnok. TkaHb MpoHocuTCcA Hag dakenom
nnameHun, 4Tobbl cropann TOMbKO BOPCWMHKM, @ TKaHb OcTaBajnacb HeBpefumoi. Bnarogaps
KpaTKOBPEMEHHOMY BO3[eiCTBUI0 Ha TKaHb BbICOKOW TemnepaTypbl (4o 1000 °C — 1200 °C)
NOBEPXHOCTb ee He ycneBaeT HarpeTbcsa cebilwe 150 C, T. e. 4o TemnepaTypbl, NP1 KOTOPOWA
HayMHaeTCcsi TepMUYECKOE Pa3/IOKeHNEe PacTUTEsIbHbIX BOJIOKOH.

HekoTopble apTukynbl TKaHel (Hanpumep, caTuMH) BMeCTO onmanvMBaHus nepej nevarta-
HYeM MoABepralTCsA CTPUXKKE Ha CTpUranbHbiX MallumHax. poueccbl onanMBaHWa MOryT 3a-
TPYAHATb yAaneHue WAnXbl B NpoLecce pacluinXToOBKU U anddy3nto BapoUuHbIX 1 6enawmnx
pacTBOpPOB Ha CTagun NOATrOTOBKU.

lazoonanusawlas mMallmHa npefHasHavyeHa Ans OAHOCTOPOHHEro W ABYCTOPOHHEro
onanuBaHWa TkaHel (CM. pucyHok 2.1). OHa Bk/0OYaeT B cebs 3anpaBO4YyHOe ycTpoihcTBO 1,
obecneynBalllee HaTsHKeHWe W pacnpasfieHne TKaHel, NyXo0uUUCTUTEsNbHYI kamepy 2,
npefHa3HavYeHHY 4N18 yganeHus nyxa v noAHATUS Bopca, ropenku 3 Ans onanuBaHus, uc-
Kporacutenb 4 — KopobOKy, B KOTOPYl nofaeTcs BAAXHbIA nap, npegynpexpgarolylo Boc-
nnamMeHeHue, uayu 3amadusarouiee ycTpoicTtso. OCHOBHbIM pabouymm oOpraHoMm rasoonanu-
Balled MallvHbl ABNSOTCA ra3oBble ropefiku, KOTopble AeNATCA Ha TPy TWna: C OTKPbITbIM
nnameHem, C NPUKPbITOA Kamepoi ropeHus u, Hambonee addekTUBHbIE, pajnauuOHHbIE.
B TkaHeonanusawwein mawmHe (TOM) MoOXeT 6biTb 2-4 TOpPenKu.

PucyHok 2.1 — YHuBepcanbHaa ABYXCTOPOHHAA TKaHeonanueawlaa malmnHa
C COBMeLLeHNeM NICcoBaHNA DepPMEHTHbIM paclu/IMXTOBbIBAOLW UM
pactBopom

B tabnuue 2.2 npuBeAeHbl yCpefHEHHble TEXHUYECKME XapaKTepucTMKM rasoonasib-
HOW MalVHbl C MPOMUTOYHON BaHHOWA.

Ta6nunya 2.2 — TexHuyeckas xapakTepucTvka TkaHeonaauBatwlleil MalluHbl

YcpefHeHHoe 3HaveHne
HavmeHoBaHue nokasaTens

nokasarens
Pa6ouas wupnHa (WMPUHA TKAHK), MM 1800

LLnpuHa Banos, MM 2000
[unana3oH perynupoBaHus anekTponpuBoga, M/MUH 10-100
dnekTpuyeckas MOWHOCTb, KBT 25

Pacxog Ha 1000 m TkaHu: BoAbl, M3napa, Kr 0,14/12 (c pacwuTOBKOW)
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2.1.3 Crpuxka

CTpwxKe He nojBeprarTcsa XakkapfoBble, BOPCOBble U hakTypHble TkaHu. Onepayms
CTPUXKM NpeAHasHavyeHa /19 OYMCTKA MOBEPXHOCTU TKaHel OT BbICTyNalLWnX KOHYNKOB BO-
JIOKOH, HWUTEW, y3e/IKOB, a Takxe AnA NOACTPUXKM BOpCa B LEeNAX ero BblpaBHUBAHWA MO Bbl-
cote. OCHOBHbIMM paboynmMu opraHaMmy CTpUrasbHbIX MalUH ABAAIOTCA CTpUranbHble Mexa-
HU3Mbl, COCTOSILLME W3 CTPUTraNnbHbIX LUAMHAPOB (CNUpasbHbIX HOXEN) W NJOCKUX HOXEN,
B3aUMOAENCTBYOWMNX APYr C APYrOM MOAOGHO HOXHWMUam. CTpuranbHble MallnHbl MOTYT
6bITb TOPU30OHTasIbHbIE U BEPTUKASIbHBIE.

Mo cnocoby CTPMXKU CTpUrasibHble MalluHbl NOAPA3AEeNATCA Ha MalUHblI C HUXHEN
CTPWXKOM, Yy KOTOPbIX CTpUrasbHble LUAVHAPbLI PACNONOXeHbl MO FOPU3OHTANbHO [ABUXY-
Leiica TKaHbio; MalluViHbl C BEPXHel CTPUXKOW C pacnosiokeHneM CTpUrasbHbiX LWIVHAPOB
Haj, TOpPU3OHTaNbHO ABWXYLEACA TKaHbio; MalWHbl C BepTWKanbHOW 3anpaBKol TKaHu
B 30HE CTPWXKMK, Y KOTOPbIX CTpUrasabHble UWANHAPbLI PACNO/IOXEHbI N0 06e CTOPOHbI ABUXY-
uelica TKaHW CO CKOpPOCTbio OT 25-50 M/MUH ans Taxenoix U 50-80 M/MWH ANS Nerkux Tka-
Hei.

PrcyHok 2.2 — Cxema yHUBepcanbHOW CTPUranbHO-0YUCTUNLHOW MaLlnHbI

B Ta6nvue 2.3 npvBeAeHbl OCHOBHble TEXHMYECKME MnapamMeTpbl CTPUrasibHOW Maluu-
Hbl. CKOpOCTb 060pPOTOB Bpaljalolerocss BUHTOBOro pesua cTyneHyaTas. CKOPOCTb TKaHu
perynupyetca 6eccTyneHyatbiM npeo6pa3oBaTesieM CKOPOCTU C MUKOBbIM 06paTHbIM
HanpsbkeHvem. [na CTPUXKM MOBEPXHOCTW Bestopa (BenbBeTa), NOMOTEHeL, nawwa ans
CTPUXKM MOBEPXHOCTU LWEPCTAHOW TKaHU NpPUMEHsAEeTCsl, Hanpumep, cTpuranbHas MawwuHa
C HAaIMYMEM BUHTOBOIO HOXa, CKOPOCTbIO ABWXEHMS, ynpaB/isieMoli 4acTOTHbIM Npeob6paso-
BaTefnieM, NHeBMaTMYeCKMM MNOAbEMOM pe3ua, aBTOMaTUYEeCKO CMaskoli CTpWUrasibHOro uu-
nuHgpa (pesua). OCHOBHble ycCpeAHEHHble TexXHWYeckue napameTpbl MaluHbl MPUBEAEHbI
B Tabnuue 2.3.

Tabnuuya 2.3 — TexHUYeckas xapakTepucTuka CTpUrasbHOl MalluHbl

HaumeHoBaHve napameTtpa 3HayeHve napameTpa
CKoOpoCTb TKaHu, M/MUH 7-35 (nnaBHoe pe- 7-35 (nnaBHOe pery-
rynupoBaHue) nuposaHue)
MoLHOCTb 3/1eKTpoMOTOpa, KBT 13,7 13,7
MouwHoCTb BcacbiBaHUA Mbian, kBT 11,0 11,0
[dasneHne Bakyyma, [Ma 5 105 5-105
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2.1.4 BopcoBaHue

BopcoeaHuio noaBepraloTca TKaHW ONpeAeneHHOoW acCOPTUMEHTHOM rpynnbl: 6arka,
Oymases, dnaHenb, 6A3n c addpekTtom «nepcuk». BopcosaHve nposoguTcsi nepen pac-
LUNMXTOBKOW Ha UrMOBOPCOBANbHbIX MalMHax. [naBHeIM paboyrM OpraHom 3TMX MalluvH SB-
NsieTcs BopcoBanbHbIM 6apabaH, Ha NOBEPXHOCTUN KOTOPOro pacnonoxeHbl BOPCOBarbHbIE U
NpoTMBOBOPCOBarbHbIE Banuku. B pesynbTate ux nocnefoBaTenbHOro JBWKEHUS Ha Mo-
BEPXHOCTU TKAHW CO3A4aETCHA POBHbIN, MAOTHBIA BOPC, KOTOPbIN COCTOUT U3 KOHLIOB BOOKOH,
BbITSHYTbIX U3 YTOYHOW Mpspkn. BO3MOXHO BOpCcOBaHWE € NULEBOW CTOPOHbLI UM ¢ 0beunx
CTOPOH. B 3aBMCMMOCTM OT acCOPTMMEHTA TKaHb MPONYCKAT Yepes BOPCOBarbHYH MalLnHy
oT 3—4 (Gymaseqn) no 12—16 pas (6awka). B cnyyae cosnaHus nerkoro acpdekra «nepcuky»
NPUMEeHAEeTCA OAHOKpaTHaA Unn ABykKpaTtHaa nogBopCcoBKa.

2.1.5 PacwnuxroBKa

PacwnuxroBka — npoLecc noaroToBKW TkaHelW, KOTopbIM NpeacTaensieT cobon yaa-
TNEHME M3 TKaHeWM LUNMXTblI U BOAOPACTBOPMMbIX NpuMecen. Ecnu wnuxTa Bogopacteopuma
(n3roToBriEHa Ha OCHOBE CUMHTETUYECKMX MOMUMEpOoB), TO €e MOXHO yaanuTb, obpaboTtas
TKaHn ropsyen sogon (60 °C — 80 °C), B pesynbTare Yero wnmxra HabyxaeT 1, pacTBopsi-
ACb, BbiMbiBaeTcA. Ecnv wnmMxra B OCHOBE CBOEN COAEPXKMT Kpaxmarl, HepacTBOPUMbIN
B BOfe, TO Heob6xoAMMO MoABEPrHyTb €ro AeCTpyKLUMM C Lenbio nepesopa B pacTBOpuUMoe
COCTOSIHME C MOCNeayLWMM BbiMbiBaHWEM. py 3TOM YacTUYHO YAANSIOTCA CMYTHUKWU Lien-
NONo3bl (MEKTUHOBbLIE, a30TUCTbIE, 30MbHbIE BELLECTBA), YTO obneryaeT nocreaymouyto o6-
paboTtky TkaHu. Kpaxman no cTpoeHuio n csoncteam 6nmsok k uenntonose. TexHonornve-
CKUIN pexunM, obecrnednBaroLLMn PacLLNIMXTOBKY TKaHEW, He AOIDKEH Bbi3biBaTb AECTPYKUMIO
BOIIOKHa.

MpuaaHve pacTBOPMMOCTM Kpaxmarny MoxeT ObiTe JOCTUrHYTO NyTEM BO3AEUCTBUS Ha
Hero KWCnoT, OKUCNUTENewn, wenoyen n depmeHToB. Mcnonb3oBaHue ABYX NEPBbIX peareH-
TOB NPV HECOBMOAEHNN TEXHONOMMYECKOr0 PEXMME MOXET NPUBECTU K BO3LENCTBMIO UX He
TONMBKO Ha Kpaxmarl, HO U Ha Lennionosy, B pesynbTaTe Yero MexaHnyeckas NpoYHOCTb TKa-
HW YMEHbLLWTCS.

PaclwnuxtoBka € MpvMeHeHWeM BOAbl, PacTBOPOB CepHon kucnotel (3-5r/n npu
20 C — 30 °C) vnm waeeneson kucnotbl (1-5 r/n npu 50 C — 60 °C), rugpokcmuaa Hatpus
(3-5r/n npn 50 C — 60 °C) cBogUTCA K TOMY, YTO TKaHb, MPOMUTaHHYD COOTBETCTBYHOLVM
pacTtBopom, nocne onkuma 80 % — 100 % BbigepxuBatoT 6€3 AONONHUTENBHOO NOLOrPeEBa
oT 1 o 12 4, 3atem npombIBatoT. JnNUTENBHOCTL BbIAEPKUBAHWA 3aBUCUT OT MIOTHOCTM TKa-
HUY, KONMYECTBA LWNNXTLI U criocoba paclunmnxToBkn. Bo Bpems BeinexmnBaHns kpaxmarn Haby-
XaeT 1 YaCTNYHO MMEPONN3YEeTCs, a 3aTeM yJanseTcs npy NpoMbIBKe.

PaclunuxToBka ¢ MpUMEHEHWEM PacTBOPOM TMMOXNOPUTa HaTpuUsi, cogepxalmym 1—
1,5 r/n aktmBHoro xnopa (npu Temnepatype 25 °C — 30 °C), ncnonb3yeTcs TONbKO B MbHS-
HOM MPOM3BOACTBE M B HacTOSLLEE BPEMS WCKIIOYAETCA M3 TEXHOMOrMYECKUX PEXMMOB
C 3aMeHO Ha PEPMEHTATUBHYHO PaCLLINXTOBKY.

Bo3moxxHO npoBefeHne OKUCTIUTENBHOW pacLUNMXTOBKY, 3akntovatoLLelics B obpaboT-
ke npu Temneparype 40 °C — 50 °C pacTtBOopoM, copaepxalium nepekucb sBogopopa (2—
3 r/n), rmapokemg HaTtpus (1-5 r/n), cunukat HaTtpua (7 r/n) n MAB (1 r/n), ¢ nocnegyrowmm
3anapvieaHuem npu temnepartype 95 °C — 100 °C B TeveHne 3—7 MUH 1 NPOMbIBKON. [aH-
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HbIN pexum npeacTasnseT cobol ogHocTaguiiHoe GeneHre, COBMELLEHHOe C PacLUMXTOB-
KOW, KOTOpPOE MPUMEHSeTCA Ans obnerdeHHbIX XMon4yaTobyMakHbIX M CMECOBbIX TKaHen
C NOBEPXHOCTHOW NMAOTHOCTBIO 20 130 r/n.

B kadecTBe oKkMCnMTENe Npu PacLLnMXTOBKE BO3ZMOXHO MUCMONb30BaHNE nepcynbda-
Ta HaTtpus, nepokcogmdocdara, MoHonepokcormapaTMoYeBnHbl (3—5 r/n) n npenapartoe Ha
NX OCHOBE, HO Ha NpaKTWKe AaHHbIe CNOCOObI HE HaLLMM LUMPOKOro MPUMEHEHUS.

Ha wenkoBbIX OTAENOYHBIX NPOU3BOACTBAX AN MaTepuarioB Ha OCHOBE CUHTETUYe-
CKMX M UCCKYCTBEHHBIX BOSIOKOH [ANSi PacCLUNMXTOBKM LUMPOKO MPUMEHSIFOT MOBEPXHOCTHO-
aktnBHble Bewjectea (MAB), obnaparome LenbIM KOMMAMEKCOM CBOWCTB (MOKOLUMMM, AUC-
neprypyrowmMm, CMadmBatoLLMMmM U SMYBTUPYHOLLIMMM).

MAB no xvmmnyecknm CBOWMCTBaM pasfensioT Ha ABe rpynnbl — MOHOFeHHbIe (aHWo-
HaKTUBHbIE U KaTWUOHaKTUBHbIE) U HEMOHOreHHble. [epBble CNOCOOHBI AUCCOLMMPOBATL
B BOJHbIX pacTBOpax Ha MNOBEPXHOCTHO-aKTUBHbIA aHWOH (KaTMOH) U KOMNEHCcUpyoLwme 1o-
Hbl. BTOpble NposiBNAOT CBOW CBOWCTBA B HEAUCCOLMMPOBAHHOM COCTOSIHMW. MNpy noaroToe-
K& BOMNOKHWCTbIX MaTEepUarnoB K KPaLUEHUIO U NeyataHuio NMPUMEHSAIOT rNaBHbIM o6pas3om
aHWoHaKkTVBHbIE N HeuoHoreHHble MAB. Hanbonee yacto u3 aHMOHaKTUBHbBIX BELLECTB UC-
Nonb3yHT CMEeCb HAMTEHOBbLIX CYNbGOKNUCIIOT (TaK Ha3bIBAEMbIA KOHTAKT), HATpMUEBbIE COMNU
cynbatoB BbiCWMX cnnpToB (Npenapat TMC), HaTpueBble conu ankunbeH3oncynbgokmc-
NoT (CynbMOHOIbI), HATPUEBYIO COMb OSIEMHOBOW KMUCMOTLI (ONIENHOBOE MbINIO) U AP.; U3 He-
WoHoreHHbIX NMAB — nonurnmkonesble 3Mpbl BbICLLUMX XUPHBIX CAUPTOB MMM KUCIOT MK
NPOAYKTbI KOHAEHCaUW ankundgeHona ¢ Mosekynamu okucuatuneHa. MocnegHve TpyaHo
noaAaroTcs BUOXMMUYECKOMY PaspyLLEHNIO NMPU OYUCTKE CTOYHBIX BOA, W MO3TOMY UX NPOMU3-
BOACTBO 1 NPUMEHEHNE COKpaLLaeTCs.

Haunbonee akonorvuHasi opraHMsaums npolecca yaaneHus WANXTbl HA OCHOBE Kpax-
Mara ocHOBaHa Ha MCMonb3oBaHNM hepmMeHToB amunas. PepMeHTbl — 3To Bruoxmmuyeckmne
KaTanusaTopbl, KOTOpble BUONOrMYECKN CENEKTUBHO paspyLlaloT Kpaxman M He OKasblBaloT
BIUSIHWS HA CTPYKTYpoOoOpasyoLwmin nonnumep (LeNntonoay, WepCTb, NEH, LWESK, CUHTETUYe-
CKMe BOJIOKHA). PepMeHTbI pacLUennsoT Kpaxmarn 0 BOAOPaCcTBOPUMOroO AEKCTPUHA, TaK Kak
OHM ABNSAOTCA 3PDEKTUBHBIMM KaTanM3aropaMmu ero rmaponmTMyYeckon 4ecTpyKLUn: pasphbil-
Ba BHYTPMMOIEKYSAPHON A-TJIFOKO3MAHOW CBSI3W. [py 3TOM pacLUMXTOBKY MOXHO NPOBOAUTL
B MSAMKUX YCMOBUSIX, TaK Kak BONbLUMHCTBO aMuias MnposiBSOT CBOKO aKTUBHOCTL Mpu TEMIe-
patype 20 °C — 60 °C u pH, 6nunskoi k HenTpansHol (5-8,5). KoHueHTpauma depmeHTa-
TUBHbIX NpenapaTos cocTaenseT He Gonee 0,5-2 r/n B 3aBUCMMOCTM OT KaTanuTUYECKON aK-
TUBHOCTW.

PasnuyHble a-amunasbl Npu ANUTENBEHOM BO3AEUCTBUM Ha Kpaxman paclyennstoT ero
Ha CMechb onurocaxapuioe c npeobnagaHnemM xapakTepHbIX caxapoB. Yalle Bcero ocHoB-
HbIMW NPOAYKTaMW rMAPONn3a SBMNAOTCH ManeTo3a, rMoKko3a, MansToTprosa.

Ha pucyHke 2.3 nprBeaeHbl NpenMyLlecTsa pepMeHTaTMBHON PaCLLNIUXTOBKM.
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PucyHok 2.3 — lMpenmMyliecTBa dhepMeHTaTUBHOW pacLUUXTOBKU

HekoTopble npenapartbl Ha OCHOBE amunas paboTalT Npu CpaHUTESIbHO HU3KUX TEM-
nepatypax — ot 20 °C go 60 °C, gpyrue ot 30 °C go 80 °C. I'pynna amunas, akTUBHbIX Npu
Temnepatypax 6onee 80 °C, HOCUT Ha3BaHVWe TEPMOCTONKMX. TexHonormyeckas cxema pac-
LWNXTOBKM C UCNO/SIb30BaAHMEM amMunas 3aknivaeTcs B NPONUTKE pacnpasfieHHOro nosiotHa
unu TkaHum B pacteope npenapata (0,1-12 r/n) npy onTUManbHON Temnepatype, OTXUMe A0
80 % — 100 % ocTaTO4YHOW BNAXHOCTU U BblAepXuBaHUM 6e3 nogorpeBa Ha YCTPOWCTBE,
obecneuvBalollemM BpalleHWe pynoHa, O06epHYTOro MoAM3TUNEHOM ANA NpefoTBpaleHus
ucnapeHus. Ha npaktuke oTAenoYHbIX NPon3BoACTB PP LLIMPOKO peann3oBaHbl 3TU MKOCO-
BOYHO-HaKaTHbIe TEXHONOTUN DEPMEHTATUBHOW PaCLUIMXTOBKU.

MonyHenpepbIBHbLIA Mpouecc ¢epMeHTaTUBHON pPacLU/IMXTOBKM MO  MNHOCOBOYHO-
HaKaTHOI TexHosorMM ¢ nawcosaHnem npu 40 C — 50 C, omxmmom g0 80 %, BblneXuBaHu-
em 2-16 4 n npombiBKoi MAB npuBegeH B Tabnuue 2.4.

Tabnunuya 2.4 — lNokasaTenn pacLU/IMXTOBKU

Pacxop, I/Kr TEKCTWUNBbHOrO

XUMUKaTbI MpuvevaHve
cybcTpata
depMeHThI 1-5
KomnnekcoobpasoBarenu 0-1
MNAB 1-8 Mogayns 1:20-30
Pacxop Bogbl (/1/Kr TEKCTUIBHOTO 4-6

cybeTparta)

l‘lpm BbIMOJ/THEHNN OI'Iean,I/IVI no pacClW/INXTOBKE MOryT 06paSOBbIBaTbCF| CTOYHblE BOAbI
CO 3Ha4YNTENbHbLIM COoAepPXXaHNeM OpraHN4YecKnx BewecTB U TBepablX YacTtul,. HeKOTOpre 3a-
rpAaA3HArLW e BeELWECTBA, O6pa3y|'OLLI,I/IECF| Ha AaHHOM 3Tane, MOryT BO3HWKaTb B pe3y/ibTate
yaaneHna npuMeHABLUNXCA Ha npeabiayunx crtagnax O6pa6OTKI/I XUMNYEeCKMX BelectB U
0OCTaTKOB CE/IbCKOX035CTBEHHOIO npon3soacTBa. CTOUHbIe BOAbI MOTyT coaepXxatb MeTasn-
Nbl, opraHn4yeckmne seuiectea n q)occbop, KOTOpPble BXOAAT B COCTaB NOBEPXHOCTHO-aKTUBHbIX
BeuwectB n MowWwunx cpeacts, NPoAyKTbl TMAPO/IMTUYECKOTo pacnaga Win OKNUCNUTENbHOMN
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LECTPYKLMM KOMMOHEHTOB WnmxTbl. 3HaveHna BIK5 n XIMK B cTouHbIX Bogax OT pacLuniux-
TOBKW MOTyT BbITb JOCTATOYHO BbICOKMMU (cocTasnsas 35 % — 50 % oT cymmapHOro nokasa-
Tens); npy aToM KoHueHTpaumsa XIMK moxet gocturate 20 000 mr/n. Hapsagy ¢ npouvmun pe-
KOMEHAYETCS MCMONb30BaTE CNefyrowme METOAbI MPeAoTBpaLLEeHNs 3arpsa3HeHnid 1 6opboe!
C HAMU:

- BbIOOp Cbipbs, ana o6paboTkm KOToporo He TpebyeTca ncnone3oBaTts BonbLIOE KO-
TNIMYECTBO LOMOMHUTENbHBIX METOAOB (TaKMX KaK MPEABapUTENBHOE YBNAXHEHNE NPSHKU OC-
HOBbI);

- BbIOOP LUNMXTYHOLMX areHToB, B BonbLUel cTeneHn noaaaromxcs buonormueckomy
paspyLLUeHnio (Hanpumep, MoAUMMLMPOBaHHbIX KpaxmaroB, onpeAeneHHbIX ranakroMaHHa-
HOB, MONBUHUIOBOrO CNNPTa N HEKOTOPbLIX MNOSIMAKPUIATOB);

- NPUMeHeHNe hEepMEHTaTMBHOM MM OKUCIUTENBHOW PaCLLNMXTOBKM C UCMOMNb30Ba-
HUEM LUNIMXTYIOLWMX areHToB 13 Kpaxmana v MoaucMLMpoBaHHOIO Kpaxmana u nocrepyo-
L MOWIKM Ha yCTaHOBKaXx;

- OCYLLECTBMNEHNE PaCLUMUXTOBKW/MOMKM UM OTOenMBaHNs B paMkax OAHOro stana
B LeNnsiX YMEeHbLUEHUs obbemMa CTOYHbIX BOA (Hampumep, MOBTOPHOE WCMONb30BaHUE Mpo-
MbIBHOM BOAbI, MPUMEHSBLLENCS B NpoLiecce 0T6enmMBaHns Npy pacLluiimxToBKe);

- N3BIEYEHME N3 CTOKOB M NMOBTOPHOE MCMONb30BaHNE OTAENbHBIX BOAOPACTBOPUMBIX
CUHTETUYECKMX LIMXTYIOWMX areHToB (Hanpumep, MNMBC, nonwnakpunatoe kapbokcumeTun-
Liennonoabl) C MOMOLLBHO yrbTpadunbTpaumm.

2.1.6 lenoyHasn oTrBapka

LLlenoyHas oTBapka npuMeHsieTcs 4ns Xnon4yaTobyMadKHbIX TKAHEW, CMECOBbIX XIOm-
KOMONMadUpHbBIX U MONYNbHSAHBIX TKaHen. lNpouecc OTBapku NpPOV3BOASIT MEPUOANYECKUM
cnocobomM B XryTe (KOTHbl, KEKTOpbl), MONyHENpepbIBHLIM (AXKWITEPBLI) U HEMNpepbiBHbIM
cnocobamu (MuHWK). Llenb oTBapkm — npuaaHne TkaHsaM KanunnspHbIX CBONCTB B pe3ynbTa-
TE yAaneHus OCTaTKOB LUMNXTbl U €CTECTBEHHbIX MpUMeCel Lennonosel. B npouecce oteap-
KM YAANSHOTCSA HE TOMbKO COMYTCTBYHOLLME BELECTBA, HO U NPOUCXOAUT U3MEHEHNE HaAMO-
NEKYNAPHON CTPYKTYPbI LENnono3bl XMonka.

Ona otBapky 0BbIMHO WMCMOMb3YIOT BaPOYHYHO KWMAKOCTb, COAEPXKAaLUyl FMAPOKCUA
HaTtpus (NaOH), noBepxHoCTHO-akTuBHOE BelecTBo ([MAB), cunukat Hatpusa nnm metacunu-
KaT HaTpusa 1 BoccTaHoBUTENM (BucynbuT HaTpus). B nocnepHee BpemMs B cocTas Bapo4HO-
ro pacTeopa BBOAAT KOMMNekcooOpasytoLme BeLecTsa.

Mmppokena Hatpusi cnocobeTByeT HabyxaHWK BOMOKHA, YacTUYHOMY pPaspyLUeHWIO
MEePBUYHOW CTEHKM U 06pasoBaHMiO TPELUMH, YTo obneryaeT auddyanio npumecen ns Bo-
TNOKHa B XXWAKOCTb. TakKe BbI3biBAET LLENOYHON rnaponns 6enkoBon Yactn asoTcofepxa-
LLMX W MEKTUHOBbLIX BELLECTB, OMbINeHUe oKono 40 % >KMPHbIX KUCMOT, BXOASALLMX B COCTaB
BOCKOOOpasHbIx BeL|eCcTB ¢ 06pasoBaHMEM HaTPUEBBIX CONEN XUPHBIX KUCNOT M NEPEBOA
HEepacTBOPUMOrO MeKTaTa KanbLusa B MeKTaT HaTpusl, YacTb HEOPraHUYECKMX NPUMECEN OKO-
no 0,5 % nepexoauT B pacTBOPUMOE COCTOsiHME. Pacxopa wwenoun coctasnget okono 3 % ot
MacCbl BONOKHa NpW NEPUOANYECKMX MPOLECCax OTBaPKM, KOHLIEHTpaLMs MapoKcuaa HaTpus
B HEMpepbIBHbIX MPOLECCax BapbMpyeTCs B 3aBUCUMOCTU OT 3arpsi3HEHHOCTU U MAOTHOCTU
TkaHew ot 8 ao 80 r/n.

B ropsaumx LenoYHbIX pactBopax CroXHble 3Mpbl BOCKOOOPa3HbIX BELLECTB YacTuu-
HO rugponuaytoTcs, 6enkoBble BeLlecTBa rMapONMayroTCs, NEKTUHOBLIE BELLECTBa pacTBo-
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PAIOTCS, NUrHUHOCOAEPXALLME NPUMECK HAaByXatoT U YaCTUYHO Pa3spyLLAOTCH, MUHeparbHble
BELLEeCTBa Npy B3aUMOAENCTBMM CO LLENOYLI0 06pasytoT ruapaThl, PacTBOpMMbIE B BOAE.

BockooGpasHble BelecTsa NPeacTaBnsioT coboi CroXHbIE CMECK, B COCTaB KOTOPbIX
BXOAST BbICLUME OLHOATOMHbIE CMNPTbI KMPHOTO PsiAia U UX 3UPbl, KUCIOTbI XKMPHOTO PAAa,
a Tawke Teepable yrnesogbl. O6pasyowmecs: Npy 3TOM KUPHbIE KUCTOThI (NansMUTUHOBaSA
C15H31COOH, oneunHosasa C17H33COOH, creapmHoBas C17HasCOOH), a Takke XuUpHble Kuc-
NOThl, HaxoAsLWMecs B CBOBOAHOM COCTOSIHAM B XITOMKOBOM BOJIOKHE (MONajatoT B BOSIOKHO
B pesynbTare pasfaBivBaHUsl CEMeYeK Mpu OTAENEeHUU UX OT BOSIOKHA B npoueccax nep-
BUYHOWM 06paBOoTKM XIorKa), B LWENoYHbIX pacTBOpax Nerko OMbINATCA U NEPEXOAAT B pac-
TBOpUMbIE B BOAE MbiINa, KOTOpble 06najaloT BLICOKOW MOBEPXHOCTHOW aKTMBHOCTLIO M
BMYIbIMPYHOLLEN CMOCOBHOCTLIO.

C17H3sCOOH + NaOH — C17H3sCOONa + H20

AsoTocoaepKalyme BelecTBa B XIIONKOBOM BOJMIOKHE COCPEAOTOYEHbI B €70 KaHarne
B BMAE OCTaTkoB npotonnasmbl. [pumepHo Ha 60 % asoTocoaepXawme BeLectsa COCTOAT
13 BernKkoBbIX BELLECTB, OCTaNbHASA YacTb NPUXOAUTCH HA PasNNYHbIE COMM a30THOM N a30Tu-
ctou kucroT. MocneaHWe pacTBOPSIOTCA B BOAE U YAANSIOTCA U3 BOMOKHA NPUY NPOMBIBKE ro-
pFNef/] BO,E[OI‘/'I. bernkoBas 4acTb N3BNEKaeTCa N3 BOSIOKHA TOMBKO nocne paspylieHna asoTo-
cofepxallmx BELEeCTB NyTEM BO3AESNCTBMSA ropsyero pacreopa wenoun. Cxema nporekaro-
LLNX peakumii:

...~ HN—HCR—CONH—HCR1— CONH— HCR2-CO—... + nNaOH —
H2aN—HCR—COONa + HoN—HCR1-COONa + Ha2N—HCR2-COONa + ...

ObpasytoLmecs B pesynbtate 06paboTku HaTpUeBble CONM aMUHOKWUCIOT Nerko pac-
TBOPSIHOTCS B BOAE W NIEMKO YAANSIOTCHA U3 XNOMKOBOrO BOMOKHA NPW MPOMbIBKE.

bonblwas 4acTb NEKTUHOBLIX BELLECTB PacTBOPSETCA Npu AeNCTBUM cnabbix pacTBo-
POB LUENOYENA U KMUCMOT 3a CHET MMAPONUTUYECKON AECTPYKUMU FMHOKO3NAHBIX U 3UPHBIX
CBS3EN.

MpucyTcTBME Ha TKaHW NUMHMHOCOAEPXKAaLUMX NMPUMECen onpeaensieT CKOpocTb U
YCINOBUSI OTBAPKM TKaHW. BbiCokuiA 3heKT OUNCTKN TKaHW OT NIUTHUHOCOAEPXKALLMX MpUMe-
Cel focTuraeTcs Npy OAHOBPEMEHHOM BBEAEHUN B BAPOYHBIA PacTBOP BOCCTaHOBUTENEN U
rMApPOTPOMNHbIX BellecTB. [py HenpepbIBHOM MpoLecce OTBapuBaHUS TKaHW B Ka4eCTBE BOC-
CTaHOBUTENS PEKOMEHAYIOT MCMOSb30BaTh POHranuT, ANOKCUE TUOMOYEBMHbI, TUIOMOYEBUHY,
CynbuUT HaTpusi, BUcynbUT HaTpus. [JecTBME BOCCTAHOBUTESS HanpaBreHo Ha CBs3biBa-
HMe cBOBOAHOrO KMCNOpOAa BO3yXa B BAPOYHOM PaCTBOPE, TEM CaMbIM OH 3aluLLaeT Len-
NoNo3y OT KaTanUTUYECKOro OKUCIIEHNS aKTUBHBIM KUCMOPOAOM.

2NaHSO0s + 02 — 2NaHS 04
2NaHS 04 + 02 — 2Na2S04

MpucyTcTBME B BapOYHOM pPacTBOpPE BOCCTAHOBMTENSA CMOCOOCTBYeT pacnagy
B-adMpHBLIX CBA3EN B MakpoMOIneKkyne NUrHnHa, Yto cnocobecTeyeT 0Bpa3oBaHMO HU3KOMO-
NEKYNAPHBbIX COeANHEHMA. PacllenneHne cBaser B MakpoMonekyne NUrHuHa B LLENOYHON
cpefie NPOMCXOANT NOJA BO3AENCTBUEM HyKNeodunbHbIX peareHToB (MoHos OH-).

Mpy CKOPOCTHBIX HENPEPLIBHBLIX PEXUMAaxX OTBaPKN C KPETKOBPEMEHHbLIM BO3ENCTBM-
€M peareHToB Ha TKaHb CTaaua NPOHUKHOBEHUSA KOMMOHEHTOB BapOYHOro pacreopa B npu-
MECW XITOMKOBOrO BOMOKHA SIBMAETCHA NMUMUTUpPYIOLLEN. B 3Tnx ycnoBusx BbICOKa porb BbICO-
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KO3(PPEKTUBHBIX BCMOMOraTesibHbIX BELLECTB, CNOCODCTBYOLWMX NEpeBOAY TPYLHOPacTBO-
PVMBIX MPUMECEN B PacTBOPUMYHO B BOAE U Liienovax hopmy.

BcrnomorarensHble BELWECTBa, BBOAVMbBIE B BAPOYHbIN PACTBOP, ABMSOTCH akTMBATO-
pamMu 1 MHTEHCUdMKaTopamMmn NpoLecca 4eCTPYKLUM COMYTCTBYIOLLUX NPYMECENn MaTepuanos
N TEXHOTOMMYECKNX 3arps3HEHWI.

AHTPaxvHOH 1 ero NpounsBoAHLIE ABMNAOTCH MEAMATOPaMy 3MEKTPOHOB. AHTPaXMHOH
TIErkO NEePExXOANT N3 BOCCTAHOBIEHHON (HOPMbI B OKUCIEHHYHO M HAoBGopoT, cnocobcTeyeT
yckopeHuio npouecca B 1,5-2 pasa.

Komnnekcoobpasytowume sewjectsa — STA, O30 akcTparupytoT noHsl Ca?t, yto
cnocobeTByeT GONbLUEN OTKPLITOCTU BOMOKHA, NMEPEBOAST B pacTBOPUMOE COCTOSIHUE Npu-
MeCK BOMNOKHa, 0bnagatot, CTabunuanpyrowmm 4eNCTBUEM NO OTHOLLEHWIO K OKUCTITENbHBLIM
npoeccam, CnocoBCTBYIOT JUCMEPTMPOBAHUIO 1 CYCNEHAVPOBAHUIO 3arpa3HEHMS.

Curnukat Hatpusa (Naz0-mSiO2) B npouecce oTBapkv o6pasyeT KpEMHEBYIO KUCMOTY
B BMAE rensi, KOTOpPbIA UMEET pas3BuTyto NoBepxHOCTb. OH ABMSIETCA XOopoLwmMM copbeHToM U
afcopbupyeT NPOAYKTbI PaspyLUEHNS eCTECTBEHHBIX MPUMECEI XIONKOBOro BOMOKHA, 0caa-
KOB OKCWMAOB W COMen TSHKEmbIX METaNmoB, a TakKe OKWUCIIOB Xenesa (pkasBuuHy), nepeBoas
OKCMA B rMApaT 1 TEM CambIM NPENATCTBYS OCAKAEHNIO 3TUX MPOAYKTOB Ha BonokHe. NHoraa
BMECTO CUIIMKaTa HaTpusa MUCMONb3yHT KOMMeKcoobpasylume BewecTsa (Hanpumep, Tpu-
NoH B, nonndocdats!).

Pacxon komnnekcoobpasoBaTernen, OpraHMYeckMx U HEOPraHMYecknx (CUMUKaTHbLIX)
crabunuaartopos konebnetca ot 0 go 20 r/kr.

B 3aBMCMMOCTM OT TkaHM U LienecoobpasHOCTU NpoM3BOACTBa NPOLIECC OTBAPKM Npo-
BoamTcs npu Temnepartype ot 80 °C go 130 °C B pacnpaBneHHOM COCTOAHWN UMW XTYTOM MO
HenpepbIBHOW NN NEPUOLNUECKON TEXHOMOTUN.

[na nepuogmnyeckoro cnocoba o6paboTkM TKaHW B XryTe NPUMEHSAIOT BapOYHble KOT-
Tbl UNN 3KEKTOPbl. JaHHbIi cnoco® B OCHOBHOM UCMOMNb3YETCHA ANS OTBAPKA TPUKOTEXKHBIX
NMONOTEH Ha OCHOBE XJIOMKa, a Takke Ana Mapnu 1 mutkanein. OTBapKy BONOKHA, NMPsiKW,
POBHUWLbI M TKAHEW, MMEIOLLMX MOABWKHYIO CTPYKTYPY, OCYLLECTBMSIIOT B annaparax nepvo-
LMNYECKOro fencTBms (KOTnbl).

[ns HenpepbIBHOIO NKCOBOYHO-3anapHOro cnocoba oTBapky maTtepuanos pacnpas-
NEHHBIM MOMOTHOM WITN B XXIYTE€ UCNOMb3YIOT MMHUK, PasnuMyaroLLnMecs KOHCTPYKLMERN 3anap-
HbIX Kamep (PONnMKOBbIE, KOHBENHEPHbIE, KOMOMHMPOBAaHHBIE PONMKOBO-KOHBEWHEPHBIE) C Op-
raHusauuen npowecca K1CrnoBaHUs U NPOoMbIBKW. ANUTensHOCTL npoLecca OTBapKkM B 3TOM
cnyyae cocraensiet ot 2040 MyuH a0 1-2 4. JIHMM 0BpaboTkn MartepuarnoB B XryTe, He-
CMOTPS Ha BbICOKYIO NMPOU3BOAUTENBHOCTL M BbICOKME CKOPOCTM paboThl (g0 200 M/MWH), MO-
paneHO YCTapeBaroT, akTMBHO AEMOHTUPYHOTCA U B HACTOSALLMIN MOMEHT COXPaHeHbl TOMbKO
Ha NbHAHBIX NpounssoacTBax. Ha xnonyaTtobymMaHbIX W LUENKOBLIX NPeanpUATUSX YCTaHoB-
JNeHbl NMMHUM 4NA HEMPEPbLIBHOW OTBAPKM 1 NEPOKCUAHOrO BeneHns ¢ npoMexyTouHeIM 1 6e3
NMPOMEXYTOYHOTO KMCIOBaHWS.

HenpepbiBHblE cnocobel 06paboTky Mo cpaBHeHWO ¢ obopyaoBaHnem obpaboTku ne-
PYOANYECKMM CMOCOOOM MO3BOMSAIOT MOBLICUTE MPOU3BOANTENBHOCTL TPyAa M obopynosa-
HUS, CHU3WUTL PaCXOA XMMUYECKUX MAaTepuanos, BOAbI, SMIEKTPOSHEPrN U COKPaTUTL BPEMS
TEXHOJIOTMYECKOro npoLecca.

CoBpemMeHHOe nepuognyeckoe OBOpPYAOBaHWUE (AXKUITEPbI, KEKTOPLI) MPaKTU4ECKU
NOMHOCTbIO UCKMoYarT Bpaky, cnocobCTBYOT MOBLILLEHWIO KayYecTBa NPOAyKuuMW, OAHAKO
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MEHEee MpPOM3BOAMTENBHBI M WUCMOMb3YIOTCH MPEeUMYLLIECTBEHHO Ha MPEeANPUSTUSX Marnown
MOLLIHOCTM.

Moz oTBapKOW B TEXHOMOMUSX LLENKOBOro NPOU3BOACTBA NMOAPa3yMeBaeTCca npoLece
npoMbIBkM 1N 06paboTkn B pacTeopax MAB (koHueHTpaumer 0,1-2 r/n) unn cmecen MAB
npu Temnepatype 60 °C — 80 °C. TexHonorns OTBapKu BKMHOYAET: MPOMNMTKY TKaHW oTsa-
POYHBIM PacTBOPOM, COLEPXALMM: e4KUA HaTp, cMadvBaTernb, KOMMMEKCOH, BOCCTaHOBU-
Tenb — BUCYNbMOUT HATPUS; 3anapnBaHNe TKaHN B 3anapHOW Kamepe B CPEeAE HaCbILLEHHOrO
BOASHOro napa B TedeHne 30 MYH; NPOMbIBKY TKaHW ropsiuel 1 XOnogHOW BOAON.

Mpy HenpepbIBHBIX cnocobax OTBapKM KOHLEHTpaumu peareHToB B 2-3 pasa Bbilue,
4YeM npu nepuoaudeckoMm. OpgHako Bonee HW3KUA MOAYNb MpPW OTBApKe NO HENPEPbIBHbLIM
cxemam (M =1,1) no cpaBHEHWO ¢ KOTNoBbIM cnocobom (M = 3,5) cnocobeTByeT HesHauu-
TENbHOMY YBEMUYEHUIO NX pacxoga.

CoBepLUeHCTBOBaHME TEXHONOMMYECKOro NpoLecca OTBapKU TKaHU NPUBENO K HOBbIM
HenpepbIBHbIM cnocofam OTBapku TKaHW C UCMOSb30BaHWEM PacTBOPOB LLENOYM BbICOKMX
KOHUeHTpaumen — pgo 180-200 r/n, T. e. npoueccamM, COBMELLEHHBIM C Mepcepusaumen (cm
pasgen 4).

Mocne oTBapky B KNaCCUYECKMX TEXHOMOMMAX MOArOTOBKU MO MEPUOANYECKOMY Cro-
coby (ans KOTNOB) M HenpepbiBHOMY (Hanpumep, ans nvHum JIOB) npeaycMOTpeHoO KUCno-
BaHne. CornacHo JaHHOW BCMOMOraTesibHOM onepauuu TkaHb oBpabaTtbiBatoT pacTBOpOM
CepHoW KncnoTsl (26 r/n ans xnonyatoByMaxHOro MpoM3BOACTBa) UMM OPraHUYECKUMM KUC-
noTamu (&N NbHAHOro Npom3soacTBa). KucnoTta pacteopsieT 0cafku rMApPOOKUCK KarbLims,
obpasyrolmecs Ha TKaHW B pesynbTaTe B3aMMOLEWCTBUS FMAPOKCMAA HaTpus C CONsMK
XKECTKOCTU. 3TU 0CagKkM MOryT Bbi3blBaTb MOSIBNEHWE MATEH NMpY KpaweHun. Kucnota cno-
cobCcTBYET Takke yaaneHuo NsTeH xentosaTo-6yporo LgeTa, 06pa3yolmnxcs Ha TkaHu, ec-
1N B TEXHUYECKOW BOAE NPUCYTCTBYHOT COMNM MM B3BECU XKENe3a, a Takke APYIrNX TSKenbixX
meTannos. KpoMe TOro, ¢ TKaHu yJanstoTcs HeKoTopble NMPUMECK, HepacTBOpUMbIE B LUE-
noyHon cpege. OOpaboTKy KMCMOTOW OCYLLEeCTBRST npu Temnepartype 25 °C — 30 °C, 3sa-
TEM TKaHb BblAEpXMBaloT B TeUeHme 15—20 MUH U NPOMbIBAIOT XONO4HOW BOJOW.

CoBpeMeHHble TEXHOMOMMM He NPesyCMaTpuBaroT NpoBEAEHME KMCoBaHUS. 3Ta cra-
ANSi TAKKe HE MPOBOAMTCS B CrlyYae 3aMeHb! LWEenoYyHoM oTBapkn Ha 61oobpaboTky.

Pacxof OCHOBHbIX BELLECTB B TEXHOMOMMM LLENOYHOM OTBapKM MEPUOLNYECKUM CO-
cobom (Ans KOTMOB W 3KEKTOPOB) NpvBeaeH B Tabnuue 2.5, Ans HenpepbIBHOW TEXHOMOMMN
LLlenoYHon oTBapkm — B Tabnuue 2.6, B Tabnuue 2.7 npuBeAeH pacxoi OCHOBHbIX BELLECTB
Mpy LLENOYHON OTBapPKEe-MPOMbIBKE XJI0MYaTOBYMaXKHbLIX TPUKOTEXKHBLIX MOMOTEH W AenuKaT-
HbIX NerkogeopMUPYEMBIX TKAHEWN.

Tabnuua 2.5 — Pacxof OCHOBHbIX BELLECTB B TEXHOMOMM LLIENOYHOW OTBaPKM
nepuoanvecknM cnocobom, r/Kr TEKCTUNBHOrO cybeTpara

Ona
Onsa
XumukaTtbl | IKek- MpumevaHns
KOTNOoB

TOpOB
Komnnek- 1 3—-15 | B kadecTBe KOMMNNEKCoobpasyroLmnx areHToB NPUMEHSAIOTCA
coobpa3so- nonunakpunartbl N ocdoHaTel, Ho He EDTA nnn DTPA
BaTenu
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Ona
XumukaTtbl | 3xek- Ana MpymeyvanHus
TopoB KOTNnoB

MNMAB 1-3 4-20 |BkauvectBe [1AB npvMeHslOT cMecb HEWOHOTEeHHOro
(70 % — STOKCUNNPOBAHHDIE XXUPHbIE CNINPTbI) U @HUOHHBIX
MAB (30 % — ankuncynedoHaTbl, ankuncynedarsl, an-
kmnBensoncynedoHatsl). MoryT ucnonesosatbcsa cynbda-
Tbl ANKUINbHbIX 3PUPOB N ANKUNITOKCUDOCHOPHBIE CNOX-
Hble 3dunpsbl.
Yacto cocraeel MAB cogepxat neHoracurenwu (0,1-1 r/kr).
O6bI4HO MCMONb3YIOT MONUCKMIIOKCaHbl (O4eHb HU3KWE A0-
3bl) U B HE3HAYUTENBHOM CTeneHu yrnesoaopoabl (6onee
BbICOKME A03bl) N CNOXHbIE 3UPLI TPMANKUIPOCHOpHOM
KMCRoTbl

Cona 0-3 0-3 -

NaOH -

(100 %) 0-2 0-2

Pacxop 4-6 | Okono 50

BoAb! (f/kr | nnn 8— 4-6 n/kr NS MHOrOP&a30BOro MCMNob30BaHNS BOAbI, B NPO-

TEeKCTUNb- TMBHOM cnydae 8-12 n/kr. B HenpepbiBHLIX npoueccax

Horo cy6- NPOMbIBKa BOAOW OT OTOENMBAHUSA UM YUCTKN UCTIONb3Y-

cTparta) eTca ansa obecconmBaHus

Tabnuuya 2.6 — Pacxof OCHOBHbIX BELLECTB NPU HENPEPLIBHON TEXHONOMMW LLIEMNOYHON
OTBapKM, I/Kr TEKCTUMBHBIX CybcTpaTos

Xumukatbl

[na Henpe-

PbIBHBIX
NUHUA

ons

DRATEpOR MNpumevanns

NaOH (100 %)

20-70

KonuuecTso 3aBUCUT Kak OT NpoueHTa
XI0onKa B CMecsiX, TaK U OT MPUMEHSEMbIX
NpoLieccoB

30-80

BaTenu

Komnnekcoobpaso-

0,1-6

HekoTopble NOCTaBLUMKM KOMMNNEKCO06-
pasyloLmx areHToB He pekomeHaytoT 60o-
nee 2 r/kr ansi HenpepbIBHbIX NPOLIECCOB.

HeobxoaMMo nNpUMeHeHne KoMnnekcoob-
pasosaTefnien UM CMEecu pasfinyHbIX
KoMnnekcoobpasoBaTenen, Takux Kak
docdoHaThl, rmokoHaThl, nonudocdarsl,
nonuakpunarbl (B HEKOTOPbIX Cry4dasx
BCe ewwe ncrionbaytotcs 3ATA)

3-30

MNAB

5-6

2—4 r/xr maTepuana ans HenpepbIBHbIX
npoueccos

5-30
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OkoHYaHue mabnuupi 2.6

Ons Henpe- ns
Xumukatbl PbIBHbIX MpumeyaHua
AVHWIA AXUrrepos

Ans HenpepbiBHbIX Npoueccos. MoTpes-

Pacxop Bogb! (n/kr NeHne MOXET ObITb HWXKE, ecrnv npakTu-

TEKCTUBHOrO Cyb- 8-10 Okono 50 |kyeTcsa BogHasi nepepaboTka U PeLKIIMHI

cTparta) (BO3BpaT NPOMbIBHBIX BOA. MOBTOPHOE
MCNonb30BaHne)

Tabnuuya 2.7 — Pacxon OCHOBHbIX BELLECTB MNpW LLENOYHON OTBapKe-NpPOMbIBKE
xnonyaTobyMaxHbIX TPUKOTEXHBIX MONOTEH M AENVKaTHbLIX NerkofedopMmMpyeMbIX TKaHen

XuUMukaTbl r/Kr TekcTuna Mpumeyanus

Copa unu
NaOH (100 %) 50/50
MAB 0,1-3
Pacxop Bogb! - To e UTo ANA LWenoYHOM OTBapKW Xnon4yaTobymaxk-
(n/kr TekcTUNB- HbIX TKaHEMN

Horo cybceTpara)

B cTou4Hble BOAbI MOCNE MPOLECCOB LUENOYHOW OTBapKM NMonaaaroT NpoayKThl LWenoy-
HOro MMAPONMN3a TEXHOMNOMMYECKUX 3arPA3HEHMA 1 COMYTCTBYIOWMX MPUMECeN, Henpopearu-
poBaBLLue BeLlecTsa. [poLecc ConpoBOXKAAETCS 3HAYMTENBHBIM KONTMYECTBOM TennoBblge-
NEHWI 1 BbIOENeHNIA BELLECTB C 3anaxoM B atMocdepy.

2.1.7 BuooTBapkKa NbHAHbIX, NOAYSIbHAHLIX, XIIONYaTOGYMaXHbIX U
Llenniono3ocoaepxaumx marepmanos

3apavein onepaumn GMooTBapPKU B TEXHONOMMUYECKOM PEXUME NOATOTOBKM LIENNIONO-
30COoAepXKaLMX TEKCTUINBHBIX Marepuarnos (XNon4yaTobyMaHbIX, NbHAHBIX U NOMYNBHSAHbIX)
ABNAETCA YAANeHe YacTn ConyTCTBYIOLMX NPUMECEN U NpuaaHne rmapodnnbHOCTH 3a CHET
HapyLLUEeHUA CBA3EW Mexay NPUMECsiMM BONOKHA U HEMOCPEACTBEHHO Lienntonosomn. depmeH-
Tbl, paspylialolme NeKTUHOBbIE BELLECTBA, Ha3blBalOTCs MEKTUHOMUTUYECKUMMW, OHWU OTHO-
CATCA K Knaccam rmgponas v nuas.

Mop AencTBMeM NEKTUHA3 MPOUCXOAMUT MMAPOSIMTUYECKOE pacLLensieHne NEeKTUHOBbLIX
BelecTB. KyTukyna xnonkosoro BONOkHa, coaepaiias A0 9 % NeKTUHOBbLIX BELECTB U A0
14 % BOCKOOOpPAa3HbIX BEWECTB, Mo AeNCTBUEM (PepPMEHTOB paspyLlaeTcs, YTo nNpu nocne-
Ayowmx npomMbiBkax npu temnepartype 70 °C — 85 °C obecneumBaeT 4acTUYHOE yaaneHue
BOCKOOBpasHbIX BELLIECTB U NOBbILLEHWE MMAPOdUNbHbIX CBOWCTB BOMOKOH. depmeHTaTBHan
o6paboTka xnonyarobyMaKHbIX TKaHEW C UCTIONb3OBAHWEM KUCNOW NEKTUHA3bI AW WEeNoY-
HOM NeKTWHa3bl No3sBonaeT yaanutb 6onee 70 % NEKTUHOBLIX BELLECTB W, Kak CneacTeue,
obecneunTb KanUNIAPHOCTE XINoN4YaToOyMaKHbIX TKaHel Ha ypoeHe 50—100 Mm/4.

B npouecce 6mooTBapku NbHAHBIX M NOMYMbHAHLIX TKAHEW ofecneumBaeTcs YacTui-
Hoe yaaneHne HeLernniono3HbIX NMPUMecei (MEKTUHOB U reMULIENTIONO03) U AeNUrHNMKaLmS.
JAnsa NbHAHBIX W NOMYNBbHAHBIX TKAHEW C BKIIOYEHWMEM MPSDKY, BblpaboTaHHOM Ha OCHOBE Ba-
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PEHOW POBHULbI, onepauust BUoOTBapPKM MOXET OblTb CaMOCTOSTENBHOW CTaauelt oTaenku
B COMETaHWUM C KUCIOBaHMEM B pacTBOpax LaBeneson KUcnoTbl (1=5 r/n) n npombIBKOW.

PepMeHTaTMBHbBIE TEXHOMNOMMM B NpOLECCax MOAroTOBKU XNonyatobymaxkHbIX TKaHen
MOryT 6bITb COBMELLEHbI C (DEPMEHTATMBHOW PacLUMXTOBKOW amunasamu. MNponutka dep-
MEHTHbIM PacTBOPOM MOXeT BbiTb OCyLLECTBMNEHa B NPOMUTOYHBIX (OXMaXKAAaoWmx) BaHHaxX
rasoonanuearowmx MawwH. OnTumanbHas Temnepartypa npouecca TepmoobpaboTku —
60 °C. Ha npaktuke peanu3oBaHbl NiOCOBOYHO-3anapHbIe TEXHOMOMMU U TEXHOMOrMU Npu-
MEHUTENBHO K AXUITepaM N BKEKTOPaM.

TexHonorus 6MoOTBapPKK AN OrpaHUYEHHOrO acCOPTUMEHTAa SIBMSIETCS anbTepHaTu-
BOM npouecca Weno4YHon oTBapku. XnonyatobymaxHble TkaHn Tuna 6a3v, MuTkanu, copo-
YeYHbIX XNON4YaTObYMaKHBIX WU XNOMKONONNAUPHBIX 0BreryeHHbIX TKaHen MoXHO obpaba-
TbiBaTb MO 3TOW TEXHOMOMUWN NEpes LUENOYHO-NEPOKCUAHBIM Benennem. [ns TsKenbIx TKa-
Hel Tvna capXxu, AvaroHanu sTa CTaaus MOXeT NpeALlecTBoBaTk CTaaun LLENOYHON oTBap-
KM UM LEeNOYHOW OTBapKKW, COBMeLLEeHHOM ¢ mepcepusaumen. MNpoeeaeHne Gnooteapku, Tak
Xe Kak U hepMEeHTaTUBHOWM PaCLUIMXTOBKN aMmunasamm, 06ecneumnBaeT yry4lleHne 3Komormm
NPON3BOACTBA N CTOKOB, CMOCOBCTBYS CHWKEHWUIO TemnepaTtypbl U Hopmanuaaumm pH crou-
HbIX BOA, MUHMMU3aLMN KOHLIEHTPALMN XMMWYECKUX PeareHToB B npouecce noarotosku. lMo-
CKONbKY (hepMEHTbI MPUMEHSOTCA B MarsbiXx KonumdectBax M ssnswotrca Ha 100 % 6uo-
pacLiennsemMbIM1, OHU 00ECNeYNBalOT yNyYllEeHNE XapakTePUCTUK CTOYHBIX BOA,

2.1.8 Mepcepusauus

B npouecce obnaropaxmBaHns TKaHen, coaepXalnx XnonKoBOe BOSIOKHO, BaXKHOE
MECTO 3aHMMaeT MPOoLIecC Mepcepusaumn TkaHu. Mpouece 3aknoyaeTca B NpOnUTKE TKaHU
KOHLIEHTPMPOBaHHbIM PacTBOPOM €fKoro Hatpa npu Temneparype 15 °C — 20 °C, omkume
TkaHn Jo octaTtouHon BnaxHocTn 100 %, obpaboTke TkaHW MOA HaTSXKEHMEM W NMPOMbIBKE
TKaHW ropsiden n xonoaHow sogon. OfHaKo Ha COBPEMEHHbIX MPOM3BOACTBax 3TOT NpoLece
COXpaHUNcs Ana OTAENKU TakUX 3MUTHbIX TKaHeN, kak caTuHbl, NonnuHel. Ana xnonyatoby-
MaXHbIX W XITOMKOMONM3MUPHBIX MMAOTHBIX U TSXENbIX TKAHEM TUNa AnaroHanm u capxm npu-
MEHSIETCS TaKk HasblBaeMas ropsyas Mepcepusauus, T. €. COBMELLEHNE OTBapKMU U Mepcepu-
3aumun. Lexa u yyactkm mepcepusaumm npesycMaTpmBaroT OpraHMsaumio YyCTaHOBKM Bbina-
PUBaHMSA LLENOYHBIX PacTBOPOB ANA UX PELUKNUHra 1 BO3BpaT 4SS MOBTOPHOMO MCMOSb30-
BaHUS.

XMMMyeckoe B3aUMOAEWCTBME €4KOro Hatpa C LeNSoNo30M NMPOUCXOAUT Kak 9K30-
TepMuyeckasi peakuusi. B pesynbTate BO3AEUCTBUS Ha LENSOMO3Y KOHLEHTPUPOBaHHbIX
pacTBOPOB ELKOro HaTpPa 1 NOCNeayroLLEN NPOMBIBKMA BOLOW NMPOUCXOAWT NOCreLoBaTensHoe
npeBpaLleHre LIeNonosabl B LWENOYHYH LIENSONo3y, a 3aTeM B rMapaT Lennonosy:

[CeH702 (OH)3] n + nNaOH « [CsH702 (OH)20Na] n + n H20
[CsH702 (OH)3] n + nNaOH « [CeH702 (OH)2 OH x NaOH] n
[CsH702 (OH)20Na] n + n H20 « [CeH702 (OH)3] + n NaOH

MepcepusoBaHHble xnonyaTtobymaxkHble TkaHW npuobpeTaT BGneck U LUenKoBu-
CTOCTb, MOBBILLAKTCA WX TUrPOCKOMUYHOCTL, MPOYHOCTb, COPOUMOHHAA CnocobHOCTL 1
HaKpalLUMBaemMoCTb. BaXHbIM CBOMCTBOM MepCepu3oBaHHOroO marepuana siBnseTcs ero rno-
BbllLUEHHAsA peakuMoHHas (copbunoHHasi) CMoCOBHOCTL MO OTHOWEHWIO K KpacUTEnsaM.
Habniofaetcsa 3KOHOMWUS KpacuTensi npuv KpaweHun B pasnuyHble ToHa Ha 10 % — 30 %,
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KpOMe TOro, AOCTUraeTCa YMCTOTa U SPKOCTb OKPacKM, Kakytd HEBO3MOXHO MONY4nUTb Ha He-
Mepcepu3oBaHHOM XMOMKOBOM BOMokHe. OKpacku y Mepcepr3oBaHHbIX TkaHel Gonee npou-
Hble, MOCKOSLKY KpacuUTenb nerde NpoHMKaeT BriyOb XNONKOBOrO BOSIOKHA.

Mpy mepcepmsaummn CypoBbIX TKAHEW LLENoYn pacxoayeTcs BonbLue, Tak Kak OHa Baa-
UMOAENCTBYET C NPUMECSAMW LIENIIIONO3bI; LLENOYHOW pacTBOp 3acOpPSIETCs U ero NOBTOPHOE
NCMOSb30BaHWE MPAaKTUYECKN HEBO3MOXHO, NMPUYEM TkaHb MOXET ObiTb MepcepusoBaHa He-
pPaBHOMEPHO M3-3a NJIOXOro CMaYMBaHMsA ee pacTBopoM wenoyn. Mepcepusaumsa otGeneH-
HbIX TKaHEW MOXET BbI3blBaTb HEKOTOPOE CHWKEHWe cteneHn 6ennsHbl. MosToMy mepcepu-
3ylOT KaK CypoBble, Tak U OT6eneHHble TKaHu, npuYem npu Bbibope MecTa Mepcepusauum
B TEXHOMOrMYECKOM MPOLIECCEe PYKOBOLCTBYHOTCH aCCOPTUMEHTOM, Ha3Ha4YeHNeM U SKOHOMU-
YECKUMWN COOBPaKEHNAMM.

B TexHONOrM4YecKkon NpakTuke MHOrAa NPUMEHSIIOT NONyMEPCEPU3aLmMio UM HaTPOBKY
ANA yNyyleHUs HakpalMBaeMOCTX BOMOKHUCTLIX MaTepuanos. Hanpumep, Tsxensle oaex-
Hble TkaHM oBpabaTbiBatoT B pacTteopax Lenouun (125-145 r/n) npyu Temnepatype 20 °C —
25 °C. TkaHn MepcepusyloT Ha UenHbIX W BankoBbIX MalMHax HENpPepbIBHOrO AEWCTBUS.
B npouecce HenTpan3auum TkaHb NPOMbBIBAETCA XONOAHOW BOAOW, B ABYX BaHHax obpaba-
TbIBAETCA pacTBOpoM cepHol kucnotbl (3—10 r/n) npu Temnepartype 20 °C — 25 °C, ansa
HeMTpanusaumMn OCTaTKOB LLENOYM MPOMBIBAETCA B NATW BaHHax. 3aTtem OTKMMaeTcs Ao
95 % — 100%-HOW BNaXHOCTW, BbICYLLMBAETCH Ha CyLuNbHON HapabaHHON MawmnHe.

N3 obopynoBaHUs NPUMEHSIIOTCA LieMNHbIE MEpPCepU3aUmoHHble MalunHbl, GecLenHble
(BankoBble) MalLWHBI, @ TaKKe NMHUN KOMOUHMPOBAHHOrO TUNa (cM. Tabnuuy 2.8 1 pUcyH-
kv 2.4 1n2.5).

Tabnuuya 2.8 — TexHuueckas xapakTepmcTmka yHMBepCanbHON KOMOUHUPOBAHHON NMMHUN
LN XONO4HOW Mepcepm3anmnm

OnemMeHT xapakTepPUCTUKK 3HaueHue
Pabouas wmpuHa, Mm 1800
LLnpuHa obpabaTeiBaeMon TkaHu, MM [o 3400
Macca o6pabarbiBaemoin TkaHu, r/m? [o 300
CKopoCTb ABWXKEHUS TKAHWU, M/MUH 20-120
YcTaHoBRneHHas MOLHOCTL aneKkTpoasuratenen, KBt 90
PaBouuin 06beM LLENOYHOM BaHHbI, M3 0,3
Pacxop napa, kr/1000 m 315
Pacxon Boabl, M3/1000 m 1,9

CoBMeLLEHHbIA TEXHOMOrMYECKUA MPOLECC OTBapkM M Mepcepusaumm — ropsyas
Mepcepusaums MPUMEHSIETCH ANS TSHKEMbIX XIonyaTtobyMadKHbIX TKaHEN MOBEPXHOCTHOM
MAOTHOCTBLIO A0 250—-400 r/M2, BbIPaBOTaHHbLIX U3 KPYYEHOM MPSHKM UMW NPSHKK, CofepxalLen
XMOMKOBOE BOJIOKHO B CMECK C CUHTETUYECKUMM (NaBcaH).

TexHOMornyecknin NPoLIeCce OCYLLIECTBNSETCA B PACNpaBleHHOM COCTOAHWN, rAe TKaHb
NPOMUTLIBAETCA MOCNEAOBATENBHO B ABYX MPOMUTOYHBIX MaLUMHAX PacTBOPOM, COAepXa-
WmM, r/n: rmgpokena Hatpma — 180-250, MAB — 5-10, rugpocynb®uT HaTpma — 5. TkaHb
omxumaetes o 100 % v 3anapuBaeTca B kKamepe ANMMTENbHOrO 3anapuBanHnsa npy Temnepa-
Type 100 °C — 102 °C B TeyeHve 60-90 muH. MNpy 3TOM BOAHBIA PaCTBOP rMApOKcMaa
HaTpUs Ha TKaHW HaxXOAUTCA B KWMSAWEM COCTOSHWM, TeMnepartypa NOAAePKUBAETCs Ha
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ypoBHe 105 °C — 107 °C (TemnepaTtypa KuNeHus pacTBopa rMapokcuAa HaTpusl KOHLeHTpa-
uuein 200-250 r/n), 4TO 3aliMuULaeT BOMIOKHO OT AEeCTPYKLMM KACIOPOAOM BO3AyXa.

Mocne 3anapuBaHMa TKaHb HanmpaBisfeTCs B BbllenaynmBaTtenb, BKAYalwowWwmWii aBe
BaHHbl, Aafee — B HeWTpa/U3auMOHHY YacTb MallWHbl, COCTOSLLYI0 W3 CEMWU BaHH, rge
cHayana obpabartbiBaeTca cnabblM pacTBOPOM CEPHON KUCMOTbI, @ 3aTeM NPOMblBAeTCs BO-
[OW.

PucyHok 2.4 — CxemMa KOMOUHUPOBAHHON MepCcepu3aLoHHON NNHWUK

PucyHok 2.5 — Cxema mepcepusaloHHOl Ba/ikOBOW MallWHbI

Mocne 3TOro TKaHb BbICYLWIMBAETCA Ha CylWU/bHOW 6apabaHHO MalwuHe. CKOpOCTb
OBWXEHUA TKaHu— Ao 100 mM/MuH. Tpu COBMeELLEHHOM crnocoGe mMepcepusanunm 1 OTBapKu
cokpallalTca 3aTtpartbl TpyAa, pacxof Bofbl, NoTpebneHne anekTpoaHeprun. Takoli npouecc
NoAroTOBKM MCMOJb3YOT NPEUMYLLECTBEHHO ANA NOTHbIX X/10N4aTo6yMaxXHbIX TKaHei (pen-
Cbl, NMONMWHBI, AWaroHanb, KOpPCeTHas TKaHb U T. A4.).

B Tabnuue 2.9 npuBegeHa TexHUYeckasi XxapakTepucTMka MepcepusalMoHHON Malluu-
Hbl ANS NPOBefEeHUs ropsveil mMepcepmsaunn TSXEeNbIX X10N4aTOO6YMaXHbIX M CMECOBbIX
XN0NKONOMN3UPHBIX TKAHE.

Ta6nuua 2.9 — TexHuyeckas xapakTepucTuka MepcepusaunuoHHoi MawuHbl 4ns
npoBeAeHNs ropsyeil Mepceprsanmn THXXKEeNbIX X10N4aTo6YMaXHbIX Y CMECOBbIX
X/T0MKONON3MPHbBIX TKaHen

HavmeHoBaHue napamveTpa 3HaueHve napameTpa
CkopocTb 06paboTku, M/MUH 40-150
Bec obpabaTtbiBaemMoii TkaHu, r/m2 100-270
YcTtaHoBNEeHHasA MOLWHOCTb, KBT 320
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OkoryaHue mabnuusi 2.9

HanmeHoBaHuwe napamerpa 3HaueHue napametpa

Konuuecteo noTpebnsaeMon anekTpoaHeprun Ha 1 kr 67,8
TKaHW, BT-y/kr
MakcrmanbHbI pacxoa;

- BOAbl, M3/ 472
- napa, TH/M 2,2
- oxaroro soaayxa, M3y 11
-Pabouee paenexue, Kricm?:

- BOAbI 2-5
- napa 7

- oKaroro so3ayxa 34

Ha TpuKoTaXXHbIX NPeAnpUaTUSaX AN Mepcepusaumm NPUMeHSoT MawnHy «Ctabuno-
roy», KOMNakTHyto, yAobHyo npu obcnyxmBaHuy, obecrneunBaloLLlyto BbICOKOE KauyecTBO
06paboTkn NONOTHa MpY yCnoBmKn ero 06a3aTrenbHON [ONONHUTENBHON NPOMBLIBKA B APYrOM
060pyA0BaHUM 40 NONrOro YAANeHUsi CNefos Lenoym.

JononHuTenbHas NpoMbiBKka NpeALlecTByeT 6eneHnio Nnu KpaweHuio U NpoBoANTCS
B TOW X€ MalUnHe, B KOTOPOW MOSIOTHO OT6enMBaeTca Nnn okpaLuMBaeTCs.

B tabnuuax 2.10-2.12 npveBefeH pacxon BELECTB ANA PEXMMOB Mepcepusaummn n
BeneHus ¢ Mepcepusaumen.

Ta6nuuya 2.10 — Pacxop BELWECTB AN peXXMMa Mepcepusaummn xnon4aTobymaHbIX
TKaHewn

r/Kr Tek-
XnmMukaTbl CTUNbHBIX MpumeyaHus
cy6cTpaTos
NaOH (100 %) 200-300
Cwmauvsatenu 0-10 Ankuncynedarbl
Komnnekcoobpasoearenu 2

Tabnuua 2.11 — YcpeaHeHHbIN pacxos BELWecTs ANG TEXHONOrmM mepcepmsanmm 1
OeneHns TsKenbIX (Capa, fuaroHarb) XnonyaTtobyMakHbIX U CMeLLaHHbIX TKaHer Ha NMHUN
HenpepbiBHOW 06paboTky pacnpaBneHHbIM NMONOTHOM

XnonuyarobyMakHble
TexHororMyeckas onepauus, COCTas pacTBopa, napameTpbl TKaHW; Xronkononu-
3PUpHbIE TKaHK

OnanveaHve Ha rasoonanusaroLLen MaluvHe 1
MponuTka cyxo CypoOBON TKaHW B MPONMTOYHON MawvHe MIM-140-14
pPacTBOPOM, CoaepXKaLlmM, r/n rmapoKcug HaTpus 200-210
PoHranur 7
Cmaumsarens (cuHTamua 5) 7
Temnepatypa nponutku, °C 70-75
3anapviBaHuve B 3anapHoi Kamepe PosIMKOBO-CaNoXKOBOro TMna npu
Temneparype, °C 1002
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XnonyatobymaxHble
TexHOMorMyeckas onepauusi, COCTaB pPacTBopa, NapameTpsl TK@HW; XIOMKOMonu-
3PUPHbIE TKAHK
Bpems, MyH 10-15
Mpombieka B BaHHax HalleHHoro Tuna npu Temneparype, °C
1 BaHHa 70-80
2 BaHHa 40-50
3 BaHHa 25-30
KncnoeaHue npu KOHUEHTPaLWN CEPHOM KACNOTbI, /N 5-6
MpombiBKa B MaLlMHe BOAOW Npu Temnepartype, °C 20-25
MponuTka Genswmm pacTBopoM, COAEPKALLMM NEPOKCHA BOAOPOSa
100%-HbIR, /N 5-6
'mapokeng Hatpusa 100%-Hbl 3-5
Cunukat HaTpus 15
CmaumBarernb 1
3anapusaHue npu Temneparype, °C 100+ 2
Bpems, MyH 1020
MpombiBKka ropsyert Bogon npu temnepatype, °C
1 BaHHa 75-80
2 BaHHa 75-80
3 BaHHa 50-60

Tabnuua 2.12 — YcpeaHeHHbI pacxog, BELWECTB Ans TexHonorum 6enexHusa c
Mepcepusaumen Xxnon4aTobyMaHbIX TKaHeN

r/KF TEKCTUINBHBIX Cy6CTpaToB

Xumukatbl HenpepoisHbiii |  Mepuoanue- MpymeyaHusi
npouvecc CKuIA Npouecc
H202 (100 %) 5-15 515 OpraHuyeckme cTabunmaatopbl
NaOH (100 %) 4-10 4-30
CepHas kucnota 2-5 1-2
Ina komnnekcoobpasoBaHns MOHOB
Komnnekcoobpaso-
0-2 01 KanbLuys N TSHKENbIX METANM0B UC-
Barenu
nonb3yeTcs cynbdat MmarHus
Ins crabunusaumn H202 npumeHsitotes
OpraHmucerme cTa- KOMMriekcooBpasytowme areHTbl Ans
6MnMaaTops! 0-10 0-20 MOHOB Kanbuua 1 TAXenbIX MeTannos,
Takue kak rnokoHat, HTA/SOATA/OTIA,
nonunakpunatbel U pocoHaTs!
NAB 2-10 o5 Te ke camble coeguHeHns
(cMm. Tabnuupl paHee)
Cvnuvkar HaTpusa encTByeT Kak bydep
Cunukat Hatpus 8-20 1-5 PH, nocraBwuK Wenoun, aHtTukaTanm-

3arop u crabunusatop
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OkoHYaHue mabnuupi 2.12

r/Kr TEKCTUIbHBIX CyOCTPaToB
XuMukaTbi HenpepbiHbiii | Mepuoguye- MpumeyaHus
npouecc CKuIA npoLecc
Pacxop Bogb! (n/kr MpombiBKka
TEKCTUMBHOIO Cy0- 6-20 30-50
cTpara)

CTo4Hble BOAbI NpoLecca Mepcepmsaummn SBASAIOTCSA CUMBHO LENOYHbIMM, NOCKOTbKY
OHUW copepKaT rmapoKcua HaTpusi. PekoMeHayeMbIli MeTog NpeaoTBpaLleHns 3arpssHeHA 1
6opbbbl C HAMWU NpeaycMaTpuBaeT BblAeNeHWe M MOBTOPHOE WCMOMb30OBaHWUE LLENOYM U3
CTOYHbBIX BOA MPOLIECCa MEPCEPU3aLIMI, OPraHN3aLUMIo BbiMNapHbIX CTaHUMA. [laHHas TexHomno-
TS MPaKTUYEeCKM WCKIIoYeHa ANS Xon4aTtobymadkHbIX TKaHeW LUMPOKOro noTpebneHus
(653b, caTWH, MOMANH) U NPUMEHSIETCS B UCKMIOYUTENbHBIX Cryyasx ANS BbiMycka TKaHeu
C BbICOKOW HaabaBneHHOW CTOMMOCTbLIO M KayecTBa.

2.1.9 BeneHue TeKCTUNbHbLIX MaTepuanoB

BeneHne — 310 npouecc 06paboTkn TKaHEN OKUCIUTENAMU C LEMblo paspyLUeHUS
OKpaLLeHHbIX NpuMecen ANns npuhaHus martepvanam ycTonumson 6enmarbl. OCHOBHBIMK Ka-
YeCTBEHHbIMM NMoKasaTensiMm 0TOENEHHOWN TKaHW SIBRSIKOTCA PAaBHOMEPHOCTb U YCTONYNBOCTb
©ennsHel NPY COXPaHEHNN MEXaHUYECKON NMPOYHOCTU. benunaHa crnyxut ogHUM 13 BakHen-
LUMX MoKasaTenel KadecTBa pasfMYHbIX BONMOKHUCTBLIX MatepuarnoB. KauectBo 6enenus
ornpenensieT Ka4ecTeo NocneayrLmx CTagui U 3TanoB OTAENKN (KpaLLeHUs Uiu NeYvarTaHus).
BenvsHa xapaktepusyeTtcs KO3(PDULUNEHTOM OTPaXeHUs!, KOTOPbIN ANsi HOpMarnbHO oTOe-
JNIEHHON xnon4aTobyMarkHOW TkaHu paeeH 83 %, aAns copoyeyHbIX TkKaHen — 87 % — 88 %.

B oTeyecTBEHHOWN NpaKTUKe B KayecTse oTOenueaTtenei NPUMEHSOT rMaBHbIM obpa-
30M OKUCIUTENW: NEPOKCUJ, BOAOPOAA, MMMNOXIIOPUTLI HATPUSA U KanbLVWs, pexe HagKUCMOTbI.
CneapyeT noA4vepkHyTb, UYTO OTOEnMBaKLWee AENCTBME OKa3sbiBalOT HE CaMW OKUCIUTENN, a
NpoayKTbl UX npeBpalleHusi. MpakTUHecKn UCKOYEHO WUCMONbL3OBaHNE XIopuTa HaTpus U
3aBepLUAETCH NPOLECC UCKIMIYEHNSA FMNOXNopuUTa HaTpusi 3 TEXHOMOTMYECKUX PErTiaMeHToB
©enenHns NbHAHBIX U NONyMNbHAHBLIX TKaHer. CyLEeCTBEHHO COKpaLLEHO UCTONb30BaHNe rMno-
XMOpUTa HaTpUsi B NMbHSHOM MPOU3BOACTBE 3a CHET ONTMMU3aLMU MO3TanHbIX TEXHOMOM
nepokcuaHoro 6eneHus.

Mepokena Bogopona — cnabasa KucnoTa, KOHCTaHTa Auccoumaumm Kotopor (Ha HY n
HO?) npu Temnepatype 25 °C paeHa 2,4—12. B HacTosiLee BpeMsi OH UCMOrb3yeTca Ang OT-
Genveannsa 6onee 90 % TekcTUNbHBIX MaTepuanos. lNMepokcua Bogopoaa ANCCOUMUPYET No
YPaBHEHWIO:

H202 + HO- — HO2- + H20.

MNepruapokcun-noHsl HO2™ aBnsAoTes 6enswmmMm areHTamyM M paspylialoT OKpalleH-
Hble npumeck. B pacTBope Bcerga NpUCYTCTBYET HEKOTOPOE KONMMYECTBO CBOGOAHBIX paau-
kanos: CBobogHbli pagukan HO™ Takke okncnseT okpalleHHble npumec. Mon HO2™ cpas-
HUTEMNbHO HEYCTOMYMB M MOXET pacrnafaTtbCs C BblAENeHMEM MOMEKYMspHOro Kucrnopoaa:
PasnoxeHne nepokcuaa Bogopoaa C BblAENEHNEM KMCNOPOoAa — KaTanMTUYeckuii mpoLecc,
KOTOPbIN YCKOPSIETCA Noj, LENCTBUEM MOHOB METANNOB (MeaW, Xeneaa, HUKensa v ap.).
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MpvMeHsiemasi B TEKCTUNBHOW MPOMBILLNEHHOCTN BOAA COAEPXKUT COMU XKECTKOCTN —
ruapokapboHaThl, Cynbdarhl, XNOpUabLl U Camo NPUPOAHOE BOMOKHO, COMW Kanbuvs U Mar-
HUs (MEKTUHOBbIE COMu). XnonoK MalmHHOro cbopa yxe moxeT cogepxars 1000—-2500 mr/kr
WOHOB KarbLUsi, YTO MOXKET CYXXWUTb NMPUYMHOI NOBLILLEHHOM XECTKOCTU XronyYaTobyMarkHON
TkaHu. Moatomy B Genswyio cuctemy Tpebyetca BBeaeHue crabunusatopos. Cunukar
HaTpus SIBNSIETCS aKTMBHBLIM MOrNOTUTENEM COMEN XXECTKOCTM 3a cyeT 0O6MEeHHOM peakumn
noHa Na* B MonmMMepHbIX KOMMoMAHbIX cucTeMax Ha noHbl Ca?* n Mg?*. OpgHako Hapsgy
C HECOMHEHHbIMM [OCTOMHCTBaMM CUMNMKAT HaTpusi UMEET U CYLLECTBEHHbIE HefOCTaTKW.
Mony4aemble C KanbuMemM u MarHMeM Konmnouibl UMeHT CKITOHHOCTb K MOCTENEHHOMY OTHO-
KEHMK Ha peTansx obopyaoBaHus, 0COBEHHO B TEMNOOOMEHHMKaxX, a Takke Ha TKaHsaX.
YoanuTb Takke CUnuKkaTHble OCajKku yAaeTCd B HacTosLee BPEMS NUb MEXaHUYECKUM
cnoco6om.

Kak nokasana npaktuka, Hambonee acdekTMBHbLIM criocobom npeaynpexaeHns obpa-
30BaHWUsi 0CaaKka KPEMHMEBOW KUCHOThI SBMNSIETCA 3aMeHa XWUAKOro CUnvkaTa MeTacunmkaTrom
HaTpus. Metacunukat Naz2SiOs — 3TO KpuCTannM4ecKuin NMOPOLLIOK, XOPOLLO PacTBOPUMBINA
BBoge. B Hem copepxurca: SiO2% — 27 % — 29 %, Na2O — 28 % — 30,5 %, Fe —
0,05 %, p = 1,44 r/lcm®, cunuKaTHbIN MOAYNb =1.

B HacTosiLee Bpems npeanaratotca 6eccunmkarHblie TexHonorum 6enenms. U3BecTHbl
cTabunmaaTopbl Ha OCHOBE MOAUMULMPOBAHHOIO CUNMKAaTa HaTpUsl, CHYDKAIOLLErO CKITOH-
HOCTb K OCaXKaeHuto ocagkoe. MpeanaraeTcs Ncnonb3oBaTb O-CUNMKAT Kanusi, KOTOpbI No-
TNyYatoT CMEeLLEeHNEM MM POKCMAA Kanus U cunukata HaTpusi NpyY COOTHOLLIEHWN KOMMOHEHTOB
4:1. 3toT cTabunmaatop He obpasyeT 0CagKoB Ha TkaHu 1 060pyAOBaHWMM M nerYe OTMbIBa-
eTcs. Micnonb3oBaHMe B kayecTee crabunusatopa Bonbdpamarta Kanus no3BonseT norHo-
CTbHO UCKITHOYUTD CUIMKAT HATPUS NPU NEPEKUCHOM GeneHnu.

3HauMTenbHOM MHTEHCUdMKaLMKM NpoLiecca nepekncHoro 6eneHns gocturatoT Npu Uc-
NMoNb30BaHWM B Ka4eCcTBe aKTUBUPYHOLWMX A06aBok amnpaoB kapOOoHOBbLIX KUCNOT (kapBamug,
unu modesuHa). MNpy BBEAEHUN B NEPEKUCHYIO BaHHY aMUAOB KapbOHOBLIX KMCMOT, B 4acT-
HOCTW MOYEBWHbI, JOCTUraeTCsl 3HaUUTENbHas UHTEHCUdUKaUUS nepexkmucHoro Genenus. Mpu
aToM npouecc nposogat npu pH 7,5-10,5. Copgepxanne cunukata n rmgpokeuga Hatpus
B J@HHOM Clly4ae cHwxaeTcs B 3 pasa.

TexHonormyeckuin pexxvm GeneHvs BKNYaeT crnegyrowme onepauun. CHavana cypo-
BYIO TKaHb OTBapPWUBAIOT MO YCKOPEHHOMY PEXUMY NPU KOHLIEHTPaLMUM €IKOro HaTpa B Bapou-
Hom cocTase 40-60 r/n, NPoOMbLIBaIOT N NPOMUTLIBAKOT NEPEKUCHBIM PacTBOPOM, COAepXaLLMM
17—18 r/n 30%-Horo nepokcuaa Bogopoaa, 15 r/n kapbamuaa n 10 r/n cunukaTa HaTpus.
MpopomkutensHocTb 3anapusaHns — 25-30 mrH. OnTumaneHoe copepxanve amuaa B 6e-
nawem cocraee coctaenseTt 2 % — 3 %. MNpu BbIGope TEXHONOMMYECKOro pexxuma Heobxo-
AVMO yYUTbIBaTb BO3MOXHOE 3arpsi3HEHNE CTOYHbIX BOJ aMMUAAMM.

Ocobyto rpynny crabunmsaTopoB COCTaBNAT komnnekcoobpasosatenn. Hambonb-
LUee pacnpocTpaHeHVe B 3TOM Criy4ae MMetoT opraHodocdaTkl, KoTopble Bonee ycTonymBbl
B NEPEeKUCHbIX pacteopax, obecrneynBaroT Gonee BbICOKYHO BenmaHy, nyylle AUCNeprupyoT
3arpssHeHVs U npegynpexpatoT obpasoBaHue ocafgkoB cunvkata Hatpusi. Kpome Hux, uc-
Nonb3ytoT Takke ANITUNEHTPUAMUHMNEHTAMETUNGOCHPOHOBYO, aMUHOTPUMETUNHOCHOHO-
BYIO, OKCUSTUNEHandochoHoBY, aTuneHandocdoHoByto kncnoTel. KomnnekcooGpasyto-
Wme BelecTBa 0ObIYHO BKIHOYAOT B COCTaB CTabMMM3MPYIOLWLMX KOMMO3ULWIA, OLHOBPEMEH-
HO cofepxalmx ammHokapBboHoBbIe KMCMOTkl, conu marHus, NAB n nHorga ontuyeckune oT-
fenvearome BellecTsa.
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Opyrum pocTkeHnem B o0bnacTy NnepekMcHoro 6enenma aenaeTcs NpuMeHeHe TBep-
LbIX MEPEKUCHBIX COEAVHEHMI — MOHOMEPOKCUIMapaTa MOYEBUHbI, NepcynbdaToB HaTpua n
kanus. NepokcocmnukaTbl — akTUBHBIE KUCNOPOAcoAepKawwme okucnutenn. N3besirouHoe nx
obpasoBaHue B Gendlen BaHHe BbI3bIBAE€T ONACHOCTb AECTPYKTUBHBLIX npoleccoB. OaHako
[l0Ka3aHo, 4To B OObIYHbIX YCNOBUAX NPOBEAEHWNA npouecca 6eneHna ¢ 1cnonb3oBaHWEM
TEXHUYECKON BOAbI, coaepxkallen conm xectkocTu (Caz* n Mg?*), crabunuampyioliee aen-
CTBME cunukaTta Hatpusi yBenuumeaeTtcsi. CTabunuavpyrowee aenctene Conen marHusi Ha
NPOLECC pasnoXeHUsi Nepokcuaa BOAOPOAA 3aKIH0YAeTCH B CHWKEHUM aKTUBHOCTM NEPOKCO-
cunukaToB. B pe3ynbTare ckopocTb peakuuu, Bbi3blBaOWEN paspyLleHne BONOKHA, CHUXa-
eTcsi, a oTbenuBaroLee feincTBme nepokcuaa sogopoga ycunmeaetca. OBpasyeTcs cMech
NPOAYKTOB C PasfnvMyHON CTEMEHbIO NONMMMEPU3aLInn, KOTopas BMeCTe C NPUMECAMN OpraHu-
YEeCKUX BELLECTB M COMSIMU KECTKOCTM BOAbI 0BpasyeT TpyAHOPaCTBOPUMbIE OCaAKM Ha TKa-
HW 1 obopynoBaHUW.

C Lenblo CHWKEHNS BO3MOXHOCTM 0Opa3oBaHWA CUNMKATHLIX OCafKOB B KayecTse
cTabmnm3aTtopoB PEKOMEHAYETCS MPUMEHATb Pa3nuyHble OPMbl AENONUMEPU3OBAHHOIO
KWUOKOrO CTeKmna, KOTopoe Mony4yaroT Npu B3aMMOAENCTBUM CUMUKaTa HaTpusl C LUenoYamMu
B pa3nmM4HoM cooTHoLleHnn: meTtacunukar Hatpusa (Na20:SiO2 = 1:1), opTocunukar kanvs u
Hatpusa (Na20:SiO2 = 2:1). o cpaBHEHUIO C CUNMKaToM 3TW Npenaparbl Nerko OTMbIBAIOTCH
C TKaHM K He 0BpasyloT ocagka Ha obopyaoeaHuK. [Ansa yCuneHus ctabunuanpyowero aen-
CTBMS CUMUKaTHBLIX cTabunua3aTtopoB B OTOENMBAlOWMIKA COCTaB [06aBnsloT CONMU MarHus,
XNOPUCTLIN aMMOHWUA 1 BONbdpamar Kanusi.

Haunbonbluee pacnpoctpaHeHue nony4qnn Tpunonudocdar Hatpus. [pu HA3KNX KOH-
ueHTpaumsx (go 4 r/n) Tpunormdocdart AENCTBYET Kak aktusaTop. Nonmndocdartsl B oTnm-
yme oT cunukaTtoB obnagaroT orpaHudeHHon GydepHol eMKOCTbIO, NO3TOMY MCMONb3YTCS
MPY HU3KOW LLENOYHOCTUN NEPEKNCHBIX PACTBOPOB U HAXOAAT NPaKTUYECKOe NPUMEHEHNE Npu
©eneHnn NbHa 1 rMapaTUenoNo3HbIX BONOKOH.

LLUnpokoe pacnpocTpaHeHne nosnyymiiv KOMMSEKCbl Ha OCHOBE NPOU3BOAHLIX docdo-
HOBOW KUCMOTbI: HATPUMOTpUMeTUIdocdoHoBas KMCnoTa u HPocdOHOYKCYCHbIE KOMMMEKCOo-
Hbl, 3TUNeHanaMmMH@OChOHOyKCycHas kucrnota u  POCHOHOYKCYCHbIE  KOMMNEKCOHbI,
3TMNEHANaAMNHEAOCKHOHOYKCYCHas KucnoTa.

KomnnekcoobpasytoLime BelecTBa 0ObIYHO BKIIOYAT U CTabUNM3NpYoWme KOMMo-
3MLMK, KOTOPbIE OAHOBPEMEHHO COAEPKaT aMUHOKAPOOHOBbBIE KUCIOThI, CONU MarHus, opra-
HodocdoHaTbl, HarpuMep CMeChb HUTPUITYKCYCHOM KUCNOTbI, BOAOPACcTBOPUMON CONU Mar-
HUS 1 1-OKCKMSTUNEHANMDOCHOHOBONM KMCNOTbI. Mcnonb3oBaHne Takom KOMMNO3nummn B Konmye-
ctee 0,1 % — 5 % rapanHtupyet nonydeHue 6enmaHel 90 % npy NOAHOM UCKNHOYEHUN CUMK-
KaTta HaTpus 13 pacTeopa.

B HacTosiLlee Bpems Bce Gonbluee 3HauyeHVMe npuobpeTaeT akTMBaumsa nepokcvaa
BOAOPOAA MyTEM B3aMMOAEWUCTBUS C PasfMyHbIMK BeLlecTBamu, 06pasyroLyMn ¢ HUM CO-
eavHeHnst 6onee BbICOKOW aKTUBHOCTU. OTO BbI3BAHO YBENUYEHWEM NPOU3BOACTBA TKaHEW,
COAepKalLUMX CUHTETMYECKME BONOKHA, YYBCTBUTENbHBIE K LUENOYHbIM areHTam, a Takke
HEO6X0AMMOCTbLIO MOSHOMO UCKIMKOYEHMS CUMUKaTHBIX CTabunmu3aTopos npu 6eneHun mare-
puanoB CO CTPYKTYPUPOBAHHOW MOBEPXHOCTbIO (TPUKOTaXHOE MOMNOTHO, MaxpoBble TKaHW,
Kopa, BENbBET 1 ApP.), MPON3BOACTBO KOTOPbIX HEYKIOHHO pacTeT.

CyLuecTBYeT Lienbl psifi BELLECTB, CMOCOBHLIX K peakLMsaM aLunmpoBaHnA C NEPOKCU-
AoM Bogopoga. B pesynbtare o6pasytoTca MOHO- U AMANKUNONNePOKCUAbI, KOTOpble ABNSA-
FOTCS aKTUBHBIMM MPOMEXYTOYHBIMU NPoAYKTaMu, obnagarowymmn Gensiymm CBONCTBamMI.
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ELle 04HO M3 UHTEPECHBIX HanpaBneHUi — 3TO BBEAEHUE MONMMEPHbIX LeMHbIX MO-
nexkyn (MLM) B pactBop nepokcvaa BOAOPOAA, YTO NPUBOAUT K U3MEHEHUIO paBHOBECUs
MeXAy acCcOLMMPOBaHHOW 1 HEacCoLMMPOBaHHOM hopmamm nepokcnaa BOAOPoAa B pacTso-
pe — npevMyLLeCcTBEHHOMY 00pasoBaHMI0 HeaccoummMpoBaHHOW (OpPMbl Nepokcuaa BOAO-
poaa:

Hy0y 02
Hy0, Hp0;

(H202), + W =

TIoNviMepHasi LEMb

HeaccounmpoBaHHble MONeKynbl Nepokcnaa sogopoaa (obpasoBaHHble B pesynbrare
BBEEeHUA LenHblX Monekyn) obnaaairT MeHbLUEN PpeakLMOHHON cnocoBHOCTLIO K pacnaay no
CpaBHEHMIO C 0ObIMHBIMUW, acCOUMMPOBaHHBIMM (hOpMaMK NEPOKCHAA BOAOPOAA B pacTBOPE.
Moatomy no6aBky NONMMEPHBLIX LEMHBIX MOMNEKYN MPUBOAST K CyLLECTBEHHOMY CHUXKEHUIO
CKOpOCTU pacnaja nepokcuia BoAOPOAa B YCNOBUSIX €r0 TPaHCNOPTUPOBKW, XPaHEHWUsI U MNo-
JiyYeHVs1 B COOTBETCTBYIOLLMX TeXHOororndeckmx npoueccax. Ctabunusaumsa nepokcuaa Bo-
aopoza, nNnpoBeAeHHas B peanbHbIX YCIOBUSIX €r0 XpaHeHus (HanpyvMmep, Ha TeKCTUINbHbIX
npeanpusaTMaX), No3sonseT Ha 2 % — 4 % CHU3UTb ero HEenpou3BOACTBEHHbIE MNOTEPW.
B pearnbHbIX yCNoBUAX XpPaHEeHWA NepokcMaa BOAOPOAA HA MPOMbILLNEHHbIX NPeanpusTUsix
(okono 20 °C, cnegbl kaTMoHOB xeneaa) 6e3 ucnonbsoBannsa MNMLUM B kavecTBe cTabunusa-
Topa KOHUEHTpauus nepokcupga Bogopoga uepes 20 cyT cHusunacb ¢ 32 macc. % ao
27 macc. % (notepw okono 5 %). B To xe BpeMs ¢ ucrons3oBaHuemM aobasok MNUM notepum
nepokcuaa BoLopoaa CoCTaBumm B Tex e ycrnoBusix 1 % — 2 %.

Wcnonb3oBaHWe AaHHOM TEXHOMOMMM MO3BOMSIET UCKIIOYMTL OBpasoBaHue TpyaHO-
pacTBOPUMBIX OCaZKOB Ha TEXHOMOrMYeckoM o6opyaoBaHUN (CUNUKATOB); UCKMOUUTL obpa-
30BaHWe HaTUPOB Ha TKaHW; 00ecneYnTh BLICOKME MOKasaTenn KkayecTBa TKaHu (kanunnsp-
HOCTb, 6enusHa); cokpaTuTs B psige cryyaes Bpemsi o6paboTkv TkaHU B 3arnapHoM annapare
(3BA) ¢ 3 10 2,5 4 1, Kak cneacTene, CHU3NTL KONN4YecTBo noTpebnsaemoro napa Ha 15 % —
17 %; cokpatuTb B psAe Cny4aeB KOMMYECTBO BaHH AnsA otbenuBaHus ¢ 3 (6a30BbIA Bapu-
aHT) 40 2 eAnHUL.

Ans addekTnBHOro otbennearoLlero eMCTBUA NEpoKenaa BOAOpoAa CUUTaAETCS A0-
CTaTOYHOW eCTKOCTb Boabl 1,8—3,6 Mr-akB/n, €CTb yKa3aHusi U1 Ha8 MEHbLLYIO XXEeCTKOCTb —
0,7-1,8 mr-ake/n. Takum obpasoM, BeneHne He pekomeHAyeTCsi MPOBOAUTbL B YMSArYEHHON
BOAE, a Ans yaaneHus ocaakos HeobxoanMo NpeanoxnTe Apyrve apdeKTMBHbIE METOAbI.

PaspaboTaHbl 6eccnnmkaTHbie cTabrunuampyowme CUCTeMbl AN NEPOKCUAHOro oToe-
NMBaHWSA TKaHE Ha OCHOBE aHTpPaxMHOHA U ero NPOU3BOAHLIX (CyNb(OaHTPaxuHOH |, cynb-
doaHTpaxuHoH Il 1 aTunaHTpaxuHoH). Hamnbonee pacnpocTpaHEeHHbIMA MPOMBILLIIEHHO-
MCMonb3yembiMy akTusaTopamu, npumensitommmca B CMC anst otbenuaHns, B HacTosiLee
Bpems apnsatotca TAED (tetra acetyl etilen diammine), HoHaHomnHaTpusiokcMbeH3ocynbLdo-
HaT (sodium nonanoyl oxy benzene sulfonate (NOBS)), TeTpaauetvn rnukonypun (tetraacetyl
glycoluril (TAGU)), neHTaaueTtun rniokosa (pentaacetyl glucose (PAG)). 3tn aktmearopel
Mo3BONSIIOT CHU3WUTL pabouylo TemnepaTypy npouecca 6enenna ao 40 °C — 60 °C, Tem ca-
MbIM CHU3WUTb SHEPronoTpedneHne n TemnepaTypy CTOYHbIX BOA,.
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2.1.10 TwunoBble CXeMbl M 060pyAOBaHNE AN OTBAPKU U 6ENEHUS TEKCTUMbHBbIX
mMatepuanos

Bbi6op TexHonormm 6eneHns OCHOBbIBAETCH Ha TEXHUYECKUX BO3MOXHOCTAX npeg-
npuATUS, 0COBEHHOCTAX acCOPTUMEHTHON NOMUTWKM, CbIpb€BOM cOCTaBe ob6pabaTbiBaeMblX
TKaHel W TEXHONIOTMYECKUX OrpaHUYeHusAX, CBA3AHHbIX CO CTPYKTYPOW TkaHeil u nofnoTeH,
CK/TOHHOCTbIO UX K AedhopMaunn B npouecce MOKpbIX 06paboTok. K HacToswemy BpemeHu
MOXHO BbIe/INTb HECKO/IbHO NPaKTUYEeCKNX TEXHONOMNA 6eneHns:

[JByxcTaguiiHbie WENoYHo- [ByxcTaguiiHble LWENOYHO- OpHocTaaunitHble
NepoKCUAHbIE TEXHONOMUN nepoKcuAaHbIE TEXHOOTMN TEXHOMorMn
YKUAKOCT- Mntoco- XXugkoct- MNnio- XonogHas Mmoco- Kungkoct-
Hast (ne- BOYHO- Hasa (ne- COBOYHO- naco- BOYHO- Hasa  (ne-
pviognye- 3anap- pvoauye- 3anap- BOYHO- 3anap- pvognye-
CKWiA cno- Has CKuii cno- Hasn HakaTHas Hast ckuii - cno-
c06) cob) co6)

OCHOBHble 3aTanbl npouecca NOAroToBKW, BKAYaloLWMe nepokcugHoe 6eneHue, noka-
3aHbl Ha pUcyHke 2.6.

[nsa 6eneHusa BOSIOKOH B BAaTHOM MNPOW3BOACTBE, MPSXWU W POBHULbI, a TakKe HEeKOTOo-
pbiIX apTUKY/I0B X/10N4aTOOYMaXHbIX TKaHeill MNPUMEHATCA MpsHKeKpacunabHble annaparthbl
nog pasneHuem. [llpoueccbl NPOBOAATCA Npu TemnepaTtypax oT u Bbiwe 100 °C, npu Hop-
ManbHOM W MOBbIWEHHbIX CTAaTUYECKUX AaBNEeHUSAX, MWCKI4YalLWmnX 3akunaHue paboyero
pactBopa Ha BcacblBalLeli NMMHUN LUPKYNALMOHHOTO Hacoca v npegynpexgarnLmux kasura-
Lunio (CM. PUCYHOK 2.7).

88



UTC 39—2017

CypoBasi TKaHb

A 4

y

A

OnanuBaHue

Y

PacwnuxroBska
(aH3UMaMK UNK oKUCIUTENAMMN)

JeMuHepamm3anus 1,3

y

tespes wpama

Mepcepusauus

LLlenoynasn oTeapka unu otBapka, CoBMe-
LLieHHan ¢ Mepcepusaumeii unu 6nooTeapka

y !

HuskoTtemnepartypHoe
6eneHune (xonoaHoe)

Benexne npw Bbicokoi
Temneparype 98-100°C 3

y

y

MNpombiBKa

1

TkaHb oTbeneHHas
WNU NOAroTOBNEHHAs
[Ns NOCNEAYIOLLEro KpaLLeHus, -
nevartaHus, u (unu)

3akniounUTEnbHOW oTAenku

1 — cTaHgapTHas cxema noaroToBkY; 2 — ,El,ByXCTaD,VIIZHaFl cXema noaroToBKU
6e3 onepauun oTBapku; 3 — cxema NOAroTOBKN NoA KpalleHua B TeMHble
uBeTa; 4 — CcxXema XOnoAHOro nepokcuaHoro 6enexHns

PucyHok 2.6 — TexHonornyeckasa cxema cnocoboB NOAroToBKU

LennionosocoaepXaLmux TkaHen
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PucyHok 2.7 — Cxema opraHusauum yyacTka c o6opygoBaHmemM (aBToknaBa)
ANS NOATrOTOBKM M KpalleHWs BOJIOKHA, POBHULLI, MPSXKU Unn 6eneHns TkaHewn

B tabnuue 2.13 npuBeaeHsbl ycpeaHeHHble TexHnyeckume XapakTepucTukm
o60pyf0BaHMA NepuoanyYeckoro geicTams.

Ta6nuua 2.13 — YcpeAHEHHble TEXHUYECKUE XapakTepucTukn o6opyoBaHus
nepuoAnYeckoro AeicTBus (KOTN0B) A5 BOSIOKOH, NPSHKW, POBHULLI 1 TKaHe

Pacxop, YcTaHoB/1eHHasn
HomuHanbHasa 3arpyska, kr - JuameTtp, MM Bec nakosku cBexero anekTpuyeckas
BonoKHa, 1 napa, 6ap/r MOLLHOCTb, KBT
Xnonok, 400-500 233
Monuadpup, 600-700 1490/500 350 1200-1400 30-35
Akpun, 800-850 420
Xnonok, 600-700 233
Monunactep, 1000-1100 1490/500 350 1900-2100 50-55
Akpun, 1200 420
Xnonok, 1400 233
Monuactep, 2100 1490/500 350 4000-4500 70-80
Axpun, 2000-2500 420
Xnonok, 800-000 333
Monnacoup, 1400-1500 1725/600 500 2000-3000 50-60
Axpun, 1800 600

NInHnn gna HenpepbiBHOTO 6eneHnsa TKaHel pacnpaBfieHHbIM MOJIOTHOM OGbIYHO KOM-
NAEKTYITCA M3 NPOMUTOYHBLIX W NPOMbIBHbIX POJIMKOBbLIX MalWH ANA NOAOTHA W 3anapHbliX
MalwunH ans obpaboTkn TkaHel Bpacnpasky (POSMKOBbIMW, KOHBEWHEPHbIMW WKW YCTPOIA-
cTBaMy KOMOGWHUPOBAHHOrO TNa). Ha NMHUAX NO3TanHO BO3MOXHO MPOBOAWTbL NpoLUecc we-
NIOYHOW OTBapKW, KWC/OBAHUSA, CEPUI0 NMPOMbIBOK WM NepeknucHoro 6eneHns. OcobeHHO nep-
CNEeKTUBHbI JINHUWN, OCHalleHHble CUCTEeMOI MPONUTKN U MPOMbIBKM C ABOWHON CUCTEMON po-
JINKOB MO MPUHLUNY NEeTAA B NeT/e (3KCTpakTa) Uan CUCTEMOI cnpbiCKOB (dsien-cHun).
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TexHnyeckasi XxapakTepucTuka AVHUM ANS WEeNOYHOW OTBapKWU, KUC/IOBAHUS W NEpok-
cupHoro 6enexuns npueegeHa B Tabnuue 2.4.

Tabnuua 2.14 — TexHu4yeckas xapakTepuUcTKa /IMHUN NS LLeN0YHOW OTBapKM,
KMCMOBaHUA 1 NepoKCcUAHOro beneHus.

ONIeMEeHT XapaKTepUCTUKN 3HaveHne
NnHeliHaa ckopocTb, M/MUH 25-120
MowHocTb anekTpoasuratens, kBt 240
[OvnameTp pyfioHa TKaHu, MM He 6onee 1000
Mpon3BoAuTENbHOCTb, M/Y 1800-2500
KB 0,82-0,85
TexHonornyeckoe notpebnexue:
- napa, Kr/u 5800/5000 *
- BoAbl, M3y 23-26/18-20
- 3N1eKTpoaHeprnmn, KBT u 90/85
YpaenbHblii pacxog Ha 1000 M TKaHu:
- napa, Kr 1930
- BOAbl, M3 8,8
- 9N1eKTpo3Heprumn, KBT 4 26

* B 3HameHaTenie po6u 3HauYeHUs ANA UHUI 6e3 KUCNOBaHWs.

Ha pucyHkax 2.8-2.13 npuBefeHbl IMHUN 06pabOTKM TKaHE.

PucyHok 2.8 — JluHua ans otsapku n 6eneHnsa JIOb ¢ NPOMEXyTOUYHbIM
KucrnosaHmem

OCO6€eHHO MepcneKkTUBHbI JINHUKN, KOMMIEKTyeMble MO 3akady W nog onpefesieHHyo
TexHonorno. OfHOCEKUNOHHbIE IMHUN NPUTOAHbLI ANA OAHOCTaAWAHOTO 6eneHns: wan Tonb-
KO AN OTBapKuM, WAnM TONbKO ANA 6Mo06paboTkn. [BYyXCEKUUOHHble — ANA ABYXCTaAUNHbIX
TeXHONOrM oTBapkn 1 6eneHns nnn 6uooTeapkn n 6eneHns. TpexceKuMOoHHbIe IMHUW Mpu-
MEHVWMbI ANS ABYXCTafulHON NOATOTOBKWM C MpefBapuTesibHOW pacluMXTOBKOW mnn 6noob-
paboTkoil. MOXHO COCTaBUTb JIMHUIO, HE TOJIbKO OTBeEYalLlyl cneunduyeckum noTpebHo-
CTAM NPeAnpuAaTUS, HO U Takylo, KOTOPYIO MOXHO B ByAylieM Nnerko MogepHu3nposarthb.
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PUCYHOK 2.9 — JIMHNA ANS pacliIMXTOBKW U aH3MMaTUYecKkoli 06paboTku no
N/0OCOBOYHO-HAKATHON TEXHONOIMKN C MPOMbIBKOW (a), AN «XOOLHOrO»
6eneHus TkKaHel pacnpasB/iEHHbIM NOOTHOM (6)

PncyHok 2.10 — JInHUA NOATOTOBKM TKAHEN Ha OCHOBE WCCKYCTBEHHbIX U
CUHTETUYECKNX BOSIOKOH, CMECOBbIX /ierkofedopmMnpyemblx TkaHel u
3M1aCTUYHbIX TKaHel U TPUKOTaXHbIX MOMOTEH C MPOMbIBHbIMW MallMHaMMU,
OCHallleHHbIMY nepcdoprupoBaHHbIMU 6apabaHamMu U CUCTEMON CNPbICKOB
(FepmaHus)

PucyHok 2.11 — JINHMA KOMOBUHUPOBAHHOW NOAFOTOBKN TKaHel: 1-9 cekunsa —
«X0nogHoe» 6eneHne nam aHaMHas obpaboTka MO N/IOCOBOYHO-HAKATHOWM
TEXHO/0rnmn; 2-9 cekynuss — NACOBOYHO-3anapHoi cnocob fooTBapKu Mun

nepekMcHoro 6eseHnsa ¢ NPOMbIBKOW Ha MallnHax pPoOMKOBOro Tuna

PucyHok 2.12 — OpHocTaguitHas NMHUA onannuBaHusl, paclu/IMXTOBKMN, OTBApPKK
(6e3 kncnosaHus)/6eneHns pacnpasieHHbIM NONOTHOM (FepmaHuns)

92



UTC 39—2017

PrcyHok 2.13 — JIMHMA pacLu/IMXTOBKM, OTBapku (6e3 NpoMeXxyTo4YHOro
KucnoBaHusa), 6eneHns no nJKCOBOYHO-3aNaPHON TEXHOOTMW pacnpas/ieHHbIM
nonoTHOM

TexHU4yeckne xapakTepuUCTUKMN OTOENbHbIX IMHWI NpuBeAeHbl B Tabnuuyax 2.15 n 2.16.

Tabnuua 2.15 — TexHUYeckas xapakTepUCTKa OLHOCEKLUOHHON OT6GE/IbHOI NMHUK

HaumeHoBaHne nokasartens 3HauyeHve nokasaTens
CKOpOCTb ABWXEHUA TKaHU, M/MUH 10-120
O6beM BaHHbI, M3 0,8
YpaenbHbll pacxog Ha 1000 M TKkaHu:
- napa, Kr 676
- BOAbl, M3 1,5-2
FabapuTHbie pasmepbl, MM 48 000 x 4500 x 4500

Tabnuya 2.16 — TexHU4eckasa xapakTepucTuka ABYXCEKLUNOHHON 0T6ENbHOI NuHUKM 6e3
KNCNOBaHMA

HavmeHoBaHWe nokasaTens 3HayeHue nokasartens
Pacxopg Ha 100 Kr TKaHu:
- BOAbl, M3 11
- napa, Kr 160
[abapuTtHble pasmepbl, MM 70 555 x 4100 x 5000

LLinpokass BO3MOXHOCTb KOMOWHMPOBAHUSA CbIpbEBOr0 COCTaBa TKaHeli CTaBUT Ha Mo-
BECTKY AHS BOMPOC O MPOBEAEHUN YHMBEpcanm3auum TEKCTU/IbHbIX NPeanpusaTuii no sBugam
npoaykuun. Pa3mbiBaHWe rpaHuy Mexagy npous3BOACTBOM MO OTpPac/neBOMY MPU3HaKy: Xson-
yaTobyMaxHble, LIENKOBble, JIbHAHbIE, LIEPCTAHble, HA OCHOBE XMMWYECKMUX BOJIOKOH W WX
CMecell ¢ HaTypasibHbIMU — [OJ/DKHO pellaTbCcsA MyTeM 3aKynku COBPEMEHHOro u/unu Moaep-
HU3auun aeincTeyolWero obopyaoBaHnsl, a TakkKe KOPPEKTUPOBKM — YHUUKALUU TEXHOJSIO-
TMYECKUX PEXUMOB C YY4ETOM BO3MOXHOIO0 BapbMpOBaHWUS CbIPbEBOr0 COCTaBa TKaHeil, ce-
30HHOCTM MOCTaBOK U CTOMMOCTU Cbipbsi, NOKynaTes/lbCKO aKTUBHOCTW, U3MEHEHUS MOJHbIX
TeHAeHUuiA. Takum o6pas3om, yHMBepcanusauus u yHUpUKaLusi TEXHOIOTMYECKUX PEXUMOB
COBpPEMEHHOI0 060pyA0BaHNS MO3BO/SOT NPOU3BOLACTBY CTaTb 60/1ee 3KOHOMUYHBLIM, 3KOM10-
TUYHBIM U TUBKNM.

K 060pyf0BaHu1io YHUBEPCA/IbHOTO TUNa MOXHO OTHECTU 3XKEKTOpPbI (CM. pucyHok 2.14)
n pxurrepbl (cM. pucyHok 2.15). Ha ogHoli eanHuue o6opyfoBaHMA MOXHO MPOBOAWTb NpoO-
Lecc NoAroTOBKM, KpaleHWs M MPOnUTKM annpeTom TKaHel pas3/iMyHOro CbipbeBOro cocTaBa
N NOBEPXHOCTHOW NNOTHOCTU. [laHHOe o6opygoBaHWe MOXEeT 6biTb MCMNOb30BAHO U ANs
BMOXMMUYECKNX TEXHONOTWIA MOATOTOBKM C MPUMEHeHMeM (DepMeHTHbIX NpenapaTos.
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Mcnonb3oBaHne 3XeKTOpOB UCKIOYaeT MHOTMe BuAbl Opaka, MUHUMMWU3MPYET pacxof
XUMUKaTOB W KpacuTeneli 6onee yem Ha 10% — 15%, obecneunBaeT BbICOKOE KayecTBO
06paboTkn nNo Bcemy 06bLEMYy MONOTEH. B axekTopax MaxHO obpabaTbiBaTb pas/ivyHble No
06beMy matepuanbl, 3arpyska MoXeT cocTaBnsiTb oT 5 go 1000 «r.

JXurrepbl OTHOCATCA K YHWBepcasibHOMY o6opyaoBaHunio. OHW MO3BOMAT MPOW3BO-
OVTb pasniMyHble MPOLEecCbl Ha TKAHAX MOBEPXHOCTHOW M/IOTHOCTW B LUMPOKOM AuanasoHe K
CblpbEBbIM COCTABOM OT HaTypasibHbIX A0 MHOFOKOMMOHEHTHbIX (CM. Tabnuubl 2.17-2.20).
[xurrep npegHasHayeH ANA PpaclIIUXTOBKW, OTBapku, 6eneHus, KpaweHus pasiuyHbiMu
Knaccamun kpacutenei v NpoOMbIBKU TKaHel WUPUHOA A0 1650 MM 1 MOBEPXHOCTHOW MAOTHO-
CTblo He 6onee 600 r/m2.

PucyHok 2.14 — 3xekTopHas MalluHa ANA KpawweHus B XryTte

Ta6nunya 2.17 — YcpefHeHHble pacxXoAHble HOPMbl A1 3KEKTOPHbIX MalluH

Xnonok/TeMHble Xnonok/ceeTnble
Pacxog, He 6onee Monunacrtep Buckosa
TOHa TOHa
Mogaynb,
Boga (25°C) /Kr“y 60/35 * 27/16 46/27 34/20
Kr napa/kr
Map (8 aTm) P 5/3-4 2,5/1,5 3,5/2,2 2/1,3
TKaHu
KBT/Kr TKa-
MouHoCcTb HM 0,3/0,3 0,3/0,2 0,3/0,25 0,2/0,18
OnutenbHOCTb MuH 440/385 275/240 368/320 299/260

* B uucnutene — ans 6a3oBbiX Mofeli, B 3HaMeHaTene — [A/1s1 COBPEMEHHbIX.
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PucyHok 2.15 — Cxema MallvHbl py/I0HO-NEepeMOTOYHOro Tuna (axurrepa)

Tabnuua 2.18 — TexHuyeckass xapakTepucTuka gxurrepa

HavmeHoBaHve napameTpoB MapameTpbl
Mpon3BoAnTENBHOCTL, K/ 85-95
[aBneHune cxaTtoro Bo3gyxa Ha Bxoge, Kr/cm2 6
Pacxof Bo3gyxa Ha cuctemy ynpasnieHus, M3y 4,5
N36bITOYHOE AaBneHne napa Ha Bxofe B annapar, Kr/cm2 6
Pacxog napa 3a UMK Kr H.N/unkn 3495
Pacxop Bogbl, Kr/cM2, He MeHee 2
Pacxog Boabl 3a uuka, mIumkn 20
Pacxog cxaToro Bosgyxa 3a uukn, Mm3umkn 200-280
Pacxopn anekTpoaHeprum 3a umkn KBT y/uukn 600-700
Mpon3BoANTENBHOCTb LMPKYNALMOHHOTO Hacoca M3y 10

2.1.10.1 TwnoBble TEXHO/IOTNMN NOATOTOBKM X/10NYATOOGYMaXKHbIX N CMECOBbIX
TKaHel c cogepxaHuem xnonka 6onee 50 %

CyLliecTByIOT criefytolwme cnocobbl peannsauyny npouecca nogroToBKu:

- 6eneHue Bxuakoli cpege npu 100 °C no nepnogmyeckoMy crnocoby; nNpakTUyecku He
MCNoMb3yeTCcs Ha NpeanpusATUAX GONbLUOK MOLHOCTU, 3a UCKIKYeHMeM 06paboTku accop-
TUMEHTa C /IerkonoBpexaaemMoi CTPYKTYpPOi TkaHW; annapaTypHoe odopmieHne — KOT/bl
60 IKEKTOPHbIE MalUNHbI; NPUMEHSETCA ANA NOATOTOBKA HE6ONbWUX NapTuii;

- HenmpepbIBHbIA BbICOKOTEMNEPATYPHbI cnocob NoAroToBKM pacTnpaBfeHHbIM nNo-
NIOTHOM MpW HW3KOM MoAyne B NapoBOW cpefe ANS NPOW3BOACTB C MPOW3BOAUTESIbHOCTLIO
60nee 200 Tbic. M/cyT;

- NONyHenpepbIBHbIA cnocob B fxurepe;

- NONYHENpPepPbIBHbI N34-poa-cnocob ¢ 3anapuBaHUEM;

- MOlyHENPEepPbIBHbIA HW3KOTEMMEpPaTYpPHbIi CNOCO6 6eneHuss TkaHW pacnpaB€HHbIM
NOIOTHOM C HaMOTKOI B POJIMK U ANINTENbHBIM Bbl/IeXMNBAHWEM (OT HECKO/IbKMX 4acoB [0 He-
CKONbKMX CYTOK.
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WHTeHCMUKaums oTAenNbHbIX ONepauyn XOTH U CHUWKaET pacxop 3HEPrn 1 noBbILLa-
€T NpOou3BOAUTENBHOCTE 0BOPYAOBAHNSA, HO COXpPaHSET NOBTOPSAIOLLMECH SHEProemMKkmne one-
pauuy NpoMbIBKM U 3anapueaHuns. COBMELLEHME Ornepauuii COKpaLLaeT pacxoj 3HEpruu
B 2 pasa. NpyMepom COBMELLEHNA ABYX CaMOCTOSITENbHBLIX NMPOLIECCOB Mepcepm3aLmm 1 oT-
BapkM B OAHOCTaWMHBLIA MPOLECC SIBNSETCA co3faHve crnocoba ropsyen mepcepusaumm
xnon4aTobymakHbIx TkaHeh. CyMMapHbIA ahdeKT MepcepusaLmmn n O4YMCTKN TKaHU OT Npu-
Mecel JOCTUraeTcs 3a CHET MOBbILLEHUS KOHLIEHTPaLmmn rMapoKCUaa HaTpma N Temneparypbl
oBpaboTku.

CoBMelLLeHHbIN croco® oTBapku 1 BeneHust (OKUCIUTENbHAA Bapka) Hallen LuMpoKoe
pacnpocTpaHeHWe kak ofjiHa U3 CTagui TEXHOMOMMYEeCcKoro npouecca NoAroTOBKW NbHSHOM
POBHULIbI, KOTOpasi Nepej OKUCNUTENBHOW Bapkow NOABEPraeTca NPeABapUTENbHOMY KMUCIO-
BaHWIO, XJIOPUTHOMY OEneHuto, aHTUXIOPUPOBaHMIO M npombeiBke. Takum obpasom, Ans
OKUCINUTENBHOI BapKW UCMOMb3YETCH YaCTUYHO OYULLEHHOE NbHSAHOE BOMOKHO.

OkuncnutenbHas Bapka ocyLlecTBrnseTca npu temneparype 96 °C — 98 °C B TeueHue
60 MWH B pacTBope cnegytowlero cocraea, r/n. nepokcua sogopoaa 100%-Hbih — 2-2,2,
cepHoKMenbin MarHmi — 0,1-0,2, kaycTnyeckas coga — 1,9-2, Tpunonundocdar HaTpms —
0,4-0,5, kapboHat HaTpusa — 22,5-23, cunmkat Hatpus — 14—15. [lanee cnegyoT NpoMbIB-
ka n kncnoeanme. Cnocob obecneunsaeT NonyvYeHne NbHAHON poBHULBI C BennsHon 75 % —
80 % v yaenbHOM BASKOCTBIO MeAHO-aMMMaYHbIX pacTBOPOB Lennonossl 1,2—1,4.

MepcnekTuBHLI ofHOCTaAWMMHbBIE Mpouecckl 6eneHnst TkaHen, npegycMmatpuBarolne
COBMELLEHNE TPEX Onepauui npoLlecca MOArOTOBKW: PacLUNUXTOBKW, OTBapkM U GeneHus.
B AaHHOM criydae MOXHO [OCTUYb MaKCMManbHOrO COKpaLleHWs pacxofa 3Hepruu.
B HacTosLee BpemMa ofHOCTaAMMHBIE NPOLECCHI NONyY N pacnpocTpaHeHme ans 6enexus
obneryeHHbIx xnon4yaTobymaxHbIX TkaHeW (MUTKarb) U TKaHeh U3 CMECU XIornka n XuMude-
CK1X BOMOKOH B xryTe. lNMpoueccy 6enennn npealiecteyeT obpaboTka CEpHOM KUCNOTON Npu
koHuUeHTpauun 3-5 r/n un Temnepatype 40 °C — 50 °C. lNocne kucnoBaHus TkaHb NPOMbIBa-
0T U MPONUTBIBAIOT MEPEKUCHBIM PACTBOPOM CIIEAYIOLLETO COCTaBa, I/ NepoKCu BOAOPO-
na 100%-Hben — 6-8, rmppokeng Hatpua — 4,5-5, cunukat Hatpust — 1520, Tpunonmdoc-
hatr — 1-2, NAB — 3-5. [lanee cnepytot 3anapusaHve npu Temnepatype 100 °C B TeueHne
60 MWH, NPOMbIBKa ropsiuer u xonoaHown eoaon. Hegocratkom cnocoba ABNSAETCA NoBbILLIEH-
HbIA Pacxof XMMUYECKUX Marepuanos 1 HEMOMNHOE yaarneHue LWNXTbI, «ranoyek» 1 BOCKOB.
Ha TkaHn octaetca Ao 15 % WwnunxTbl OT NepBoHaYanbHoOro ee cogepXkanns. KanmnnspHocTb
cocraenaeT 110-120 mm/y. [Ana nonyyeHus HeoOXOAUMBIX MokasaTener NPUMEHSIIOT yCu-
neHHble npeaBapuTenbHble kucnyrowme obpaboTku ¢ npumeHeHnem MAB n nocneaytowme
06paboTKN BbICOKOKOHLIEHTPUPOBaHHLIMU pacTeopamu MAB.

BHeppeHne cokpalleHHbIX OAHOCTaAUNHBIX TEXHONMOMMYECKUX pexnMoB BeneHus cro-
CODCTBYET CHIDKEHMIO Pacxofa XMMUYECKUX MaTepuarnoB, TEXHOMNOrMYECKOW BOAbI, SHEPro-
pecypcoB, BbICBOOOXASHUIO MPOU3BOACTBEHHbLIX NMOWAAEN, MOBbILEHUIO NPOU3BOAUTENbL-
HOCTM TpyAa v obopyaoBaHus. AHann3 NpUMEHSIEMbIX B MPOMbILLNEHHOCTM cnocoboB noaro-
TOBKM TKaHeW nokasan, 4To pacxof SHeprun Ha 1 T obpabaTbiBaeMblX TKaHel cocTaBnaeT
25-30 I'Dx.
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Tabnuya 2.19 — TYNOBOW PEXMUM PaCLUIMXTOBKU C UCMOMb30BaHUEM OKUCTUTENEN
(ogHocTagumnHoe GeneHune)

r/KF TEeKCTUMBbHOIO
cybeTpata
XumukaTbl Henpe- Mepuoau- MpumeyaHus
pbiBHas .
TexHono- n“peo‘::zc”c
rmsa

NaOH (100 %) 820 [5-12 MpumenstoT B BUAEe 40%-Horo pacteopa
H202 (100 %) 10-25 |8-20 MpumenstoT B BuAe 33%-Horo nnu 50%-Horo

pacTsopa
MAB 1,5-2 |0,5-2 MpUMeHAT cMeCb HEeNOHHbIX (0kono 70 %,

HanpumMep, STOKCUNUPOBAHHOIO XUPHOIo

crnmpTa) v aHnoHHbIX MAB (okono 30 % an-

KMNCynbOoHAaTOB, NN ankuncynedaTos,

N1 anknMnGeHsoncynbgoHaToB)
Komnnekcoobpasosa- 1-5 MpumMeHsaoT nonuakpunatbl 1 docdoHaTbI
Tenm
Mg2S04 (100 %) 0,15-0,3 MpumenstoT B BUae 40%-HOro pacTteopa
Cvnukat HaTpus 5-8 MpumenstoT B BUAe 40%-Horo pacteopa
(100 %)
Na-nepokcogu- 3-6 npumeHsoT B Buae 20%-Horo pacresopa
cynbdat (100 %)
MoTtpebnerne BoabI 4-6 4-6 n/kr B criy4ae MHOrOKpaTHOro UCnosb-
/KT TeKCTUNSA [o 8-15 30BaHnsi BOAbI U BbICOKO3MEKTUBHBIX

NMPOMbIBHLIX OTCEKOB

OcHoBHble HanpaBneHns COBEpPLUEHCTBOBAHWS O[HOCTafMAHbIX npoueccos BeneHus
3aKMOYaKTCA B MHTEHCUMMKALMK npoLuecca NponuTkn rnasHeiM 06pa3om nyTem npeasapu-
TENbHOrO MPOrpeBa UM 3anapuBaHus, MCMONb30BaHUM 3PPEKTUBHBIX CTAbUNU3NPYIOLLIMX
CUCTEM U MHTEHCUMKATOPOB NpoLiecca.

Onepauus ropsiyen NpombiBkKM (TemnepaTypa Bbiwe 80 °C) sBnseTcs obs3arensHon
nocne 3anapvBaHus, NOCKOIMbKY BO BPeMs NPOMbIBKM C BONOKHa YAansTCs BOJOHePacTBo-
pVMble BELLECTBa, KOTOPble BO BPeMs 3anapvBaHus NpeBpawaroTcs B amynscun. OTcyT-
CTBUE rOpSYEN NPOMbIBKM MOCME 3anaprBaHnsg MOXKET MPUBECTU K 3HAYUTENBLHOMY YXYALLe-
HUIO FUrPOCKOMUYECKUX CBOWCTB MOArOTOBMEHHOW TKaHMW, Tak Kak Npu XOI0AHOW MPOMbIBKE
pacnnaBneHHbIe BOCKOOBPa3HbIe BELLECTBa KPUCTANIM3YHOTCS M YaCTUYHO OCTaroTCA Ha no-
BEPXHOCTWN BOMOKOH. NpOMbIBKa MOCMe PacLUIMXTOBKA MPOBOAMTCA FOpsYen BOLOW, a npw
yAaneHum BoOAOpacTBOPMMBIX NONMMepPoB — ropsiveit Bogown ¢ MAB.

HecMoTps Ha 3HauMTenbHbIE MPEMMYLLECTBA MO MCKMIOMEHUIO PasfinuHblX Gpakos,
Hanbonee aHeprosaTpaTHbIM ABMSAETCA Cnocob MOAroTOBKM BpacnpaBKy — dHeprosarparhbl
B 2 pasa bonblue, yem npu o0bpaboTke B xryte. B cBOK ouepenb, COBMELUEHHbIA npouecc
oTBapku U BeneHns HempepbIBHLIM CMOCOGOM 1 NOMYyHENPEPLIBHBIA B AXebokce NpyMepHO
paBHbI N0 dHeprosaTpaTam.
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Mpyn HuskoTemnepaTypHOM cnocobe NoAroTOBKM OCHOBHBLIM WMCTOYHWUKOM pacxofa
3HEPIMM SBMAETCS Onepauus NPOMBbIBKK, MpUYeM [ABYXKpaTtHOE yBENWYEeHWe TemnepaTtypbl
€ 40 °C po 85 °C npmeoguT Kk TpEXKpaTHOMY yBENUUYEHUto pacxoga aHeprum. Mpy NnonHoOm oT-
Kase OT ropsiyer NpPOMbIBKM Pacxof 3HEPriu OrpepensieTcsl onepaumen Cylwku, a npy Bos-
MOXHOCTU aarnbHenwen obpaboTkm B MOKpOOTKaTOM Buae MOXeT ObiTb cBegeHa nullb
K pacxofy SHEpruv 3nekTpoaABUraTeNsAMM NMPOMNUTOYHBIX, YKINAAO0YHOW 1 MPOMBIBHBLIX MaLLVH.

Tabnuuya 2.20 — YcpeaHeHHble sHeprosartparbl Npy pasnmyHbiX crnocobax noaroToBku
TKaHen

Cnoco6 obpaboTku Onepauyus C-)Hepll'_cEm/aTTpaTbl,
PacnpasneHHbim nonotHoM | OTBapka c 3anapuvBaHnem 6
HenpepbIBHLEIM cnocoboM | Fopsayas npombieka (85 °C — 90 °C) 55
BeneHue c 3anapveaHvem (Bpacnpas- 6
Ky)
opsiyas npombieka (85 °C — 90 °C) 6
Cywika 2
Bcero: 25
>KryTom HenpepbiBHbIM cno- | OTBapka, 6eneHune B xxryTe ¢ 3anapm- 7
cobom BaHveMm, ropsyas npomeieka (85 °C —
90 °C)
Cywika 3
Bcero: 10
MonyHenpepbiBHLIA B pxen- | OTBapka, 6enerHne B xryTte ¢ 3anapu- 8
Bokce BaHWeM, ropsiqas npombieka (85 °C —
90 °C)
Cywka 2
Bcero: 10
HuskoTemnepatypHbI cno- |Fopsuvss NpoMbIBka 7
co6 nofrotoBku (xonogHoe |CyLuka 1,9
Benexwne)
Bcero: 8,9
OgHocTanmnHbIi nntocoBoY- | OTBapka 1 GeneHve (nnocoBaHne —
HO-3anapHon cnocolb Noaro- |3anapueaHne) 6,2
TOBKW (xonogHoe Genexve) |MpoMblBKa U CyLlka 7,5
Bcero: 13,5

XornoaHoe OfHOCTaAMNHOE MEPOKCUAHOE GeneHne OCyLECTBSIETCS NP OYeHb HU3-
KOM pacxofe SNeKTPO3HEPrMU 3a CYET JIMKBMAALIMN BCEX TEMSOBbLIX OMNEpPaLVK, 3a UCKIoYe-
HWeM onanuveaHus, NPOMbIBKM U CYLLKW. B 3TOM cnyuyae pacxop 3Heprum Ha nofaroToBKy CO-
craensieT Bcero 6 MIk/kr.

HuskoTemneparypHbin cnocob otbennsaHuns siBnsieTcs Hambornee AeleBbiM NpoLec-
COM MOArOTOBKW TEKCTUMBbHbIX MaTepuarnoB. McnonbayeTcs oH ans 6eneHus TkaHel ans pa-
Boyen opexabl, AN NOCTENBHOMO 1 CTONOBOrO Benbs, AeKOpPaTUBHbIX TKAHEW, TKaHel, nopa-
BEpraeMbIx NevyaTaHuio, NMOMMHOB, a TaKkke KoOpAa U MaxpoBbIx TkaHer. HepocTtaTok TexHo-
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NOTUK 3aKIOYaETCA B 3HAUYUTENBHOM YBESIMYEHUN Pacxofa TEXHOMOTMYECKON BOAbI, CHDKe-
HUN KayecTBa TKaHe! N XapakTePUCTUK CTOYHbIX BOA.

OpHoCcTagurHbIE XONOAHbLIE TEXHONOMMM BeneHnss NPUMEHUMbI TONBKO ANA Manosa-
COPEHHbIX W OBnerYeHHbIX TKaHel C MOBEepPXHOCTHOM NOTHOCTLIO Ao 120 rim2. Bonblas
YacTb LWMXTbl yaanseTca npu GeneHvu, Yto ABMSETCS CYLUECTBEHHbIM MPeuMYyLLECTBOM
aToro cnocoBa noarotoekn. OAHaAKO 3TO He AaeT BO3MOXHOCTM COKpalleHus obbema cTou-
HbIX BOJA, NO CPaBHEHWIO C NIKOCOBOYHO-3anapHbIMK criocobammn ogHocTagunHoro 6enexns,
TaK Kak BbICOK pacxof, Ux Npu NpOMbIBKE.

[ns noarotoBkM NoA KpalleHWe TKaHb JOrKHa obsizaTenbHo noasepraTbes oTéenu-
BaHWUIO MO FOPSYUM TEXHOMOTUAM, TaK Kak TOJNIbKO OHM 06eCneymBaloT BbICOKME KanunnapHble
CBOWCTBA TKaHEW B OTMNM4YME OT XONOAHbIX TexHonorni 6eneHus. TexHonormusa o6paboTkn npu
3TOM MOXET BKJIHOUaTh PaCLUNIMXTOBKY U OTBapKy NMbO0 OrpaHMumMBaTbCs TONMbKO B6eneHmem.

Ana 6eneHus 6onbluMx NapTUA Matepuana, HeYyBCTBATENBHOIO K 3anoMam 1 3amu-
Ham, uenecoobpasHo ucnonb3oBate 06paboTky B JKeKTOopax, a Ans Npou3BoAacTB B 60nb-
Lwow MowHocTK Bonee paumoHanbHO UCMONb30BAHWE NIMHUIA NMOATOTOBKW.

2.1.10.1.1 [IByxcTaauinHbIN HenpepbIBHbIA NIFOCOBOYHO-3arnapHoM Weno4Ho-
NepeKUCHbIN CNocob NOAroToBKM TEKCTUNbHbIX MaTepuanos

Cnocob mcnonb3yeTcs AN LWMPOKOro acCoOPTUMEHTA XJ10n4aTobyMakHbIX TKaHEN Mo-
BEPXHOCTHOM MNoTHOCTEI0 OT 90 A0 500 r/M? (MUTKanb, 653b, NOMMWH, CaATWUHBI, MNOMOTEHEY-
Hble TKaHW, @ TakkKe «TSHKENbIE» TKaHW TUMNa CapXu U AnaroHanu.)

Mpu pByxcTaguiiHoM crniocobe GeneHnst TkaHb MPOMUTLIBAIOT LLENOYHLIM BapOYHbIM
pacteopom npu 60 °C — 70 °C, onkumaroT 80 100 % — 110%-HoM BNaxHOCTW, 3anapusarot
B TedeHne 1-2 4 B 3anapHOM MallMHE W NMPOMbIBAKOT ropsven, XonoaHon Bogon, pastaeneH-
Hbim pacTteopoM H2SO4 1 Bogol. Ha aTOM mpouecc oTBapku 3akaH4mBaeTcs. [Jlanee TkaHb
nponuTbiBaeTcst 6ensLwmMM nepeKkncHsIM pacTBopoM, obpabaTbiBaeTcs B 3anapHON MalunHe
HaCbILWEHHbIM BOASHBIM napoM B TedeHne 30—40 MUH 1 NPOMBLIBAETCS ropsiyen U XONO4HON
BOAOMW.

Knaccuueckasi TEXHONOrMS HEMPEPLIBHOM MOAFOTOBKU LIENSIONO30CoAepKalmX TeK-
CTUINbHBIX MaTepuanos 06beanHAET B cebe paclnMXTOBKy, OTBapky U beneHune. Cpeam He-
LOCTaTKOB AaHHOWN TEXHOMOIMMN HEOBXoAMMO OTMETUTE 3HAYUTENBHOE 3HEpronoTpebneHne n
ncrnonb3oBaHne BorbLLIOoro KonnyecTea napa.

HopMmbl pacxofa OCHOBHbIX XMMUYECKUX MaTepuanoB ANs NOAMOTOBKA TEKCTUMbHbLIX
MaTepuanos npueefeHbl B Tabnvue 2.21.
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Tabnunua 2.21 — HopMbl pacxoga OCHOBHBLIX XMMUYECKMX MaTEPNAnoB ANs MOATOTOBKU TEKCTUIbHBIX MaTepuanos, % OT Macchl

martepvana

Mepurogunueckme cnocobbl

HenpepbiBHble crnocobbi

ObpaboTka TkaHn

Xumuyeckue marepuansi Xnonkosoe | Xnonuyarobymax- | Xnonyatoby- | Ob6paboTka TkaHu OpHocTagunHoe
pacnpaBneHHbIM
BOMNOKHO Hagqa nps»xa Ma>KHbl€ TKaHU B XryTte nepekncHoe 6eneHne
MOMNOTHOM
Mmppokena HaTpusa 2,5-3,5 1,2-1,7 3,54 4045 4.5-5 1-1,5
CunwukaTt HaTpus - 1,3-1,5 6-8 8-9 9-10 10-12
repokeun sopopona 1,215 3-4 3,5-4 4-4.2 4,5-5
30%-HbIn
CepHas kucnoTa 1,2-1,5 1,2-1,5 2-3 2-3 3,5-3,7 3,542
MeTtacunukaT HaTpua - - 5-6 5-6 6-8 6-8
Mnoxnoput HaTpus 1,2-1,5 - 2-2,2 4-5 - -
bucynedut HaTpua - 0,2-0,3 0,2-0,3 0,3-0,5 0,5-0,7 -
AHTPaxXMHOH 0,01-0,015 0,01-0,02 0,01-0,02 0,1-0,2 0,1-0,2 -
Cmaunearens 0,2-0,3 0,3 0,2-0,3 0,3-0,5 0,507 0,507
OnTtnyeckun otbenveartens - 0,03-0,05 - 0,05-0,1 0,05-0,1 0,1-0,15
PoHranur - - - 0,7-0,9 1,2-1,3 -
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2.1.10.2 BeneHue xNIONYaTOBYMa)KHOIO TPUKOTAXKHOIO MOFIOTHA

TexHonorns NOArOTOBKN TPUKOTEKHOIO XNON4YaTobyMaKHOTO NOMOTHA BKMHOYAET: OT-
BapKy B pacTBOpe rMapoKCMAa HaTPUS UK CoAbl; HEWTparnbHYHO NPOMbIBKY, Harpumep npe-
naparamu Ha ocHose MAB, runoxnoputHoe otbenuesaHue nnu oTéenuBaHe NepPeKUCHI0 BO-
nopoga.

LLlenoyHown oTBapkom (Mnm NpombIiBkon Npu 8 °C), Hanpumep, AOCTUraeTca HaunyJLas
BrUTbIBaIOLLAA CNOCOBHOCTb, HO rPUd TPUKOTaKa BCNEACTBUE OMBINEHUA HATYpanbHbIX XU-
POB U BOCKOB CTAHOBUTCS 3aMETHO XeCTye.

OTBapky NpPOBOAAT Kak CAMOCTOATENbLHYIO Onepauuio Ans necTpoBA3aHblX MOSIOTEH.
[na cynbHO 3arpsA3HEHHbIX W 3AaMAacneHHbIX MOSIoTEH OTBapKa ABNSETCA NpeaBapuUTENbHON
onepauven nepes 6eneHneM umm kpaweHvem. CyLecTBYHOT COBMELLEHHbIE TEXHOMOMMK OT-
Bapku 1 6eneHns unu kpawerus. OTBapky NPOBOASAT B XryToBbiX Hapkax n IK-malumHax nnu
Ha obopyaoBaHun obpaboTkon pacnpaBneHHbIM MONOTHOM B HEUTPAaribHOW UMW LLENOYHON
cpeae C HEMOHOTreHHbIMU NN aHNMOHaKTUBHBIMK AB.

Mpn HepoCTaTOUHOM yAaneHUM MacnsiHbIX MATEH C MOMOTEH, KpOMe cMmadvBaTens,
B pacTBOp BBOAAT yauT-CnupuT B konudectee 2 % oT macchl nonoTtHa. OTBapky unu npo-
MbIBKY LUEPCTAHbIX UNN NONYLLEPCTAHBIX NONOTEH AN yAaneHus 3amacnuBatowmnx U Xupo-
BbIX BELECTB CnegyeT npoBoanTb B 6apkax B HEMOHOEHHOM UNM aHWOHAKTUBHOM pacTBOpeE
npu Temnepatype He Gonee 80 °C. MNMonoTHa ns xnon4aTobyMaXHOW, XIOMKOBUCKO3HOW Npsi-
XM B COMETAHUU C CUHTETUHECKUMMN OKPaLLEHHBIMU HATSIMU PEKOMEHAYETCS YMSAryaTh.

Ons orbenvBaHns TpuKOTaxa MCNOMb3yT cnocobbl ¢ GonblumM (Nepuoguyeckme
cnocobbl) 1 ¢ MansIM MOAYNEM BaHHbI (NNHOCOBaHME).

OT6envBaHne B BaHHe C MarnbiM MofyrnemM o6ecrneumMBaeT BbICOKYH NPOU3BOAUTENb-
HOCTb, HU3KME PacxXofbl Ha XMMUYECKMe MpenapaTtbl U BOAY, OAHAKO He WCKMHYeHa onac-
HOCTb MOBPEXAEHWIA LIENMION03bl OT KaTanUTUYECKMX PeakLMn 1 NepeTsiKKL. Tak Kak TPUKO-
Tax obpabaTbiBaeTcs NMoA HaTSHKEHUEM, HE AOCTUraeTcs obbldHas 06bLEMMUCTOCTb, a rpud
mMaTtepuvarna CTaHOBUTCS KECTYE.

[na NonoTeH 13 XMMUYECKUX HUTEW, UMEIOLLMX XOPOLLUYHO CTeneHb BennaHbl, MOXHO
MCMONb30BaTL TOMLKO OnTUYeckme otbenusaTtenn. B kavectBe crabunuaatopos npu Bene-
HUM NEePUOJMNYECKUM CNOCOOOM MPUMEHSIIOT CUMMKAT UM METaCUMMKaT HaTpusi, B Henpe-
pbiBHOM GeneHun — opraHuyeckne crabunuaaTopsl. Ans cosgaHns Heobxoaumoro 3Haude-
HUA pH HeobxoaMMO MCNonNb30BaTh KanbLMHUPOBAHHYO COAY, HaLLAThIPHBIA CNINPT UM TMA-
poKena HaTpus. XuMnYeckne Martepuarnbl — CUNKAT HATPUS U e4KUA HATP BBOAST Npeasa-
PUTENLHO pasBefeHHbIMU B XONOAHOM BOAe B COOTHOLWeEHMM 1:1. [1poMbIBKa NONOTEH nocne
GeneHna QOMKHA MPOBOAUTLCS ANSA YCTPaHEHUS CrNeAoB LLENoYn Ha MONIOTHE U C Lenbio
MSrYeHNS.

beneHvne nepuogmyeckmm cnocobom NPOBOASIT B KOTNAX, 3KEKTOPHbIX MaluMHaXx, no-
NyHenpepbiBHLIM — Ha axurrepax. HenpepbiBHoe GeneHve ocylecTBSOT Ha OTOEenbHbIX
NMHWAX, noabupatoT NonoTHa OAMHAKOBOrO AvaMeTpa W Buaa NepenneTeHus, CbipbeBOro
coctaBa, 6e3 achdekToB «aplpbl». MONOTHO packaTbIBAOT U3 PYNOHA B «KHWKKY» Ha packar-
HbIX MaLLMHAX CO CKOPOCTbIO 70-80 M/MUH. MNepen 6eneHneM Kycku NONOTHa CLUMBAIOT B He-
NPepLIBHYIO NEHTY CTPOro no TopLeBbIM oTMeTkaMm. B npouecce 6eneHna TpukoTaxHbIX no-
NOTEH Ha ycTaHoBKax C cucteMon o6paboTku noj yPOBHEM XMAKOCTU MpU Temnepartype
98 °C — 100 °C, HeobxoaMMO NPUMEHSATb CMaunBaTeNb-NEeHOracuUTENb N BbICOKOKAYECTBEH-
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HbIiA cTabunusaTop. 3TO CBSI3aHO € TeM, UTo Gensawumin pacTBop He BO30OHOBNSIETCS B TeuUe-
Hue 8-12 4. PekomeHayeTcs ucnonb3oBath Gensiluye cocraBsbl, BKMIOYAOME KAK CUNMKAT
HaTpus OT 3 Ao 5 mn/n pacTeBopa, opraHuyeckuin ctabunusatop 3—4 Mn/n pacTeopa, Tak u
cynbgat marHus 0,1-0,2 r/kr nonoTHa.

OpHocTaguiiHoe MM OHOCTYMNEHYaToe NnepekucHoe oTbenuBaHve B BaHHe C Oonb-
LWwuMm MoAynem (nepuoauyeckuin cnocob) obecneunsaeT Tpebyemylo cTteneHb 6enusHbl, of-
HaKo HeJOCTaTKU NPOSBNAITCH NPY KpalleHun. HeBbiMbITbIE NEKTUHBI OCaXAloTCA Ha pas-
NMYHBIX MeCTax MoBepPXHOCTU BONMOKHA, W, KaK Cre/iCTBME, NMony4yaeTcsl NATHACTOe OKpalun-
BaHve. YTobbl NpeaoTBpaTUThL 3TOT Gpak, Heo6XoAMMO NPOBOAWUTL TLUATEMNbHYIO NPOMBIBKY
(3KCTPaKUMIO).

Ha pucyHke 2.16 npueaeHbl TUNbI MalMHHOro o6opyAoBaHWA AN MNOArOTOBKU TpU-
KOTa)KHOro MosioTHa.

CanoxxoBBbIii anmapat B JKTYyTE
HenpepoiBHBI Kongeiiep B pacupasKy
Banna / PeKHM
C MaJIEIM
\ Tleprommyeckuit XonoaHoe oT0ETMBAHHE B KTyTe
MOIyleM pexEM XonoaHoe or0eTUBaHNE B pacnpaBKy
— / Henpepeieupiii Kpacuisnas 6apka HenpephIBHOTO feiicTBuS B
PEXHM HKryTe
¢ Gomprmmim DKEKTOPHAS MALTHHA HETIPESPBIBHOTO NEHCTBHS
MOJyJIEM B KTYTC
Iepronmaeckuii
pexuM Koten B KTYTE
KpacunpHas 6apka B XKTyTe
DKeKTOpHAs MALINHA B XKTyTE

PucyHok 2.16 — Tvnbl MalmMHHOro 060pyAOBaHUA AN NOATOTOBKU
TPMKOTaXHOIO NOMOTHa

B TexHonorusx «xornogHoro» Genexus, rae NpeaycMOTPEHb! BbICOKME KOHLEHTpaLuu
rMapoKCMAA HATPUS, CUNMKAT HaTpusl He ucrnonb3yetc. Hanbonee pacnpocrpaHeHHbIM siB-
nsetca 6escunukatHoe oTbenvBaHue, B 3TOM Cllyvae MCKITIOYAETCS yBENUYEHNE XKECTKOCTU
rpuda. YHuBepcanbHas peuentypa 6ensiwero 6escunukatHoro pacrsopa ans 6eneHus xo-
noAHbIM crnocoboM MnU MriOCOBOYHO-3anMapHsIM Npy 3anapueaduM oT 3 A0 20 MUH npu
100 °C cocTouT U3 Creaylowmx KOMMOHEHTOB: OpraHuyeckun crabunusatop — 8—12 mn/kr,
cmaumBatens — 0,2-2 mn/kr, rgpokcua Hatpua —  7-10 r/kr, nepekucb BOAOPOAA
35%-Haa — 15-35 mn/kr, cynbdat marimna — 0,3-0,2 r/n.

[na «xonogHoro» 6enenHns bonee acpdekTMBHO NpUMEHEHWe nepcynbdara, KoTopblii
rapaHTUpyeT nory4eHve BbICOKOW MMrpoCKONMYHOCTY nonoTHa. MpumepHbii cocras Gensiye-
ro pacTBopa Aris «X0rnogHoro» GeneHws: opraHudeckui ctabunusatop — 8-12 mn/kr, mpg-
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pokeup Hatpus — 30-55 r/kr, cmaumsaTtenb — 4—8 r/n, nepcynbdat HaTpua — 2-5 r/kr, ne-
pexucb Bogopoaa 35%-Has — 30-60 mn/kr. Temnepatypa nponutku coctaensiet 20 °C —
30 °C, omxum — 80 % — 100 %, BbiAepxMBaHMe Npu Temnepartype uexa 6e3 nogorpeBa
B pynoHe B TedeHne 20-72 y. MNMpombiBKy npoBoaaT Ha nuHum tvna JIPIM-220T ¢ obsisatenb-
HOI onepauven HeuTpanusauum B TpETbEN BaHHe.

TpukoTaxk nepen wBewWHOU nepepaboTkoi obpabarbiBaeTcsi MSIrMUTENEM, HO NpPM
3TOM UCXOAHbIN rpuc He BoccTaHaBnueaeTcs. [1pn obpaboTke MaruMTenem usgenue xoTa u
KaXkeTca MArdye, HoO Ha cCaMmoM [lene OHO cTano Tonbko bonee rmagkum. Haunyuwmn rpud
DOCTUraeTCcA TONbKO TOraa, Korga nonoTHO MOMHOCTLIO HE obeaxupuBaeTcs. CUnbHbie KaTu-
OHOAKTUBHbIE MAMMUTENMN XOTSA U AAIOT NyYLLMIA ymsardalowmin adekT, HO X Ucnosnb3oBaHue
BEAET K 3aMETHOMY NOXenTeHuio nonoTeH. Ecnu HeobxoauMMo nonyunTb MArkuni rpud U Bbl-
COKyl0 cTeneHb 6enusHbl, cnegyeT NPUMEHSITb TONbKO crabo KaTMOHOAKTUBHBLIE MAMMUTENMN.
Msarkuii rpucp pocturaercsa Toraa, Korga npyM nepekMcHoMm otbenvBaHWKM NPUMEHAETCA He-
MOHOTEHHbIN MAMYUTESb, KOTOPbIA XOPOLLO KOMMEHCUPYET Bbi3BAHHOE OMbISIEHUEM XUPOB U
BOCKOB B npouecce otbenuBaHus yBenuyeHue XecTkoctu rpuca. cnonb3oBaHne CUnunko-
HOBbIX HEWOHONEHHbIX MSAMMUTENEN NO3BONSIET UCKIIOYMTb NOXENTEHUE NONOTEH, noaBep-
XEHHbIX ONTMYECKOMY OTOenuBaHmio, U rpucd B 3TOM Criyyae COOTBETCTBYET MONy4YEHHOMY
nNpyu NPUMEHEHUN KAaTUOHOAKTUBHBLIX MAMMUTENEN.

Ha pucyHke 2.17 npuBeaeHbl TUNOBbIE CXEMbl COBMELLEHHOro cnocoba oTeapku u be-
NEHNs NOSOTEH.

TexHonoruyeckas cxema nony4yeHus OKpaLueHHOIo TPUKOTAXKHOIo NONOTHA

TlepexucHoe Genenne Onrageckoe
P ITpoMeiBKa > Msraenne
Kuepanon OL orGenBanue

TexHonorvyeckas cxema nony4eHUs HaneyaTaHHoro xnonyatobymaxHoro u XFONKoNonuatpupHoOro
TPUKOTAXKHOTO NOoNioTHa

TlepexucHoe GeneHue N
ITpomEIBKa » Kpainenue / MBLTOBKA » Msruenne
Kuepanon OL
Habueka/ mbinoska.
MepekucHoe 6enexune
> lMpombiBKa, Kpome
unu + onTu4ecKoe ITpoMEIBKa Msruenne
cnyyaes
otbenueaHune N
NUIrMeHTHOM NevaTu

PucyHok 2.17 — TunoBo# COBMELLIEHHbIN cnocob oTBapku 1 6eneHus
Xnon4yaToGyMaXKHOro NonoTHa M CMECOBbIX XMOMKOMONMUAPUPHLIX NONOTEH
(NoBepXHOCTHOW MNOTHOCTLIO He Gonee 150 r/m?)

B Tabnuvue 2.22 npuBegeHbl faHHbIE NO TEXHONOMMA OTBAPKU-KUCITIOBAHUS-NMPOMbIBKU
xnonyaTo6yMaXKHOro TpUKoTaxKa Nofj KpalleHue B TEMHbIE TOHA AN 3)KEKTOPHbIX MaLUWH.,
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Tabnuuya 2.22 — TexHONOrMs 0TBaPKU-KNCIIOBaHWUS-MPOMBbIBKU Xnon4yaTobymaxHoro
TPUKOTEKA NOJ, KpaLLeHWe B TEMHbIE TOHA ANA HKEKTOPHbIX MALLUWH

XvMUKaTbI /KT TeKCTUTbHBIX Mpymeyvanuns
cybcTpartoB

HeopraHunyeckas unm opraHuye- 0-2
cKas Kucnota
Komnnekcoobpasosartenum 1-3
NAB 0,5-3 Te e camMble XUMUKaTbI, YTO U ANs
NaOH (100 %) 1-5 Xnon4aTobyMaxkHbIX TKaHEN
Pacxop Bogb! (n/kr TEKCTUNBHOrO 5-10
cyberpara)

B Tabnvue 2.23 npuBeaeH yCpeaHEeHHbIA PacXOA XMMUKATOB B TUMOBOM PeXuMe Of-
HOCTaAWMHOrO NEPEKUCHOro GeneHnsa XNon4aTobyMarkHbIX TPMKOTaXKHbIX MOMOTEH.

Tabnuya 2.23 — YcpeaHeHHbIN pacxos XMMUKaTOB B TUMOBOM PEXMUME O4HOCTaAUNHOMO
nepeknMcHoro 6enerHna xnon4yaTobymMaXkHbIX TPUKOTEKHBIX MNONOTEH

F/KF TEKCTURBHBIX CYGCTPaToB

Xummkarbl ﬂepmo'ququKmﬁ npouecc Mpumevanus

HenpepbiBHbIN Npouecc AN IXEKTOPOB

H202 (100 %) 3-6 Okono 5-10 WcnonbayeTtca Ha
NaOH (100 %) 1-3 1-5 npeanpuUATUAX
MAB 2-5 2-4

Pacxogn Boabl 5-10 4-8

(n/kr TekcTUNb-

Horo cybcTpata)

2.1.10.3 MoaroToBKa WepPCcTAHbLIX MaTepuarnos

CypoBble TkaHu, NOCTYNatoLWue Ha OTAENKY, COAEpPXKaT MHOIO PasfMyHbIX 3arpsi3HsLo-
LMX NpUMecen (KMpoBble BELLECTBa, BBEAEHHbIE B NPOLIECCaX 3amMacivBaHUs BONTOKHUCTON
CMECH, OCTaTK1 OBEYLETNO XMPA, MNbifb, IPA3b 1 Np.). Hanuume atux 3arpsasHeHwUi 3aTpyaHaeT
NPOLECCHI OTAENKN, YXYALAET BHELUHWUIA BUA rOTOBOM TKaHW, AENaeT ee HErMrmeHN4YHon, no-
3TOMY HEOBXOAMMO yAanuTb UX NPY Npombieke. [Mpy NPOMbIBKE TKAHEW NMPUMEHSIIOT pasnuy-
Hble XMMUYECKMe BelllecTBa, o6nagaroLme MotLLEen CnocoBbHOCTbIO.

[anee TkaHb noaBepraroTCs NPOUECCy YNNOTHEHUN (Barnku) nog AeNCTBUEM MHOrO-
KpaTHO MOBTOPSIOLLIETOCA AaBMEHUS], BbI3bIBAOLLEro MaccoBoe NepeMeELLEHNE OfHWUX BOMO-
KOH OTHOCUTENbHO APYrMX B YCNOBUAX OnpeaeneHHbIX Temneparypbl U BRaxHocTU. Banky
NPOBOAAT Ha CYKHOBarbHbIX MaLLNHaX.

3aBapKy NpoBOAAT ANA YCTPAHEHUS BHYTPEHHUX HAaMNpsHKEHWA, BO3HMKAIOWWNX B BO-
JIOKHax B NpeabiayLmx npoueccax, a Takke AN 3akpenneHyst BONIOKOH B TKaHU U NpuaaHus
UM OfHOPOAHbIX CBOWMCTB. [Ans 3aBapkuy TkaHel NpUMEHsIOT 3aBapHble annaparbl (Henpe-
PbIBHOMO U NEPUOANYECKOTO AENCTBUS).

DekatupoBka (06paboTka TKaHW, HakaTaHHOM Ha UMNWMHAP WNW BpacrpaBky, Napom,
roOpsiyelrt U XONoAHOW BOAOW) ABNSETCA NOArOTOBUTENLHLIM MNPOLECCOM Mepes KpalleHnem
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TKaHen, obecneuvBaloLyM nonyyeHne 6onee rnyGoKon UHTEHCUBHOM U SPKOIN OKpacku TKa-
HeW.

YucrowepceraHbie TkaHu, NOCTynaloLLme B OTAENKY, COAEpKaT pacTUTENbHble npume-
CV1 B BUAE CryyaliHO MOMNaBLUMX Ha TKaHb PaCTUTENbHbIX BOMOKOH, YacTuL, penbs 1 np. YTobbl
YNCTOLLEPCTAHANA TKaHb, OKpallMBaeMas B MONOTHE, UMENa BbICOKOE KA4ecTBO, ee noasep-
rarot kapboHM3aLumm — yaaneHnio U3 TKaHW pacTutenbHbIX npumecein nytem obpabotku ee
pacTBOPOM CEPHON kncnoTbl. MNocne kapboHM3aumm TkaHb NPOMbIBAETCA AN yAaneHUst KUc-
NOThI.

Llens npouecca BopcoBaHUA — NpuaaHvie TKaHW MSrkOCTW, LOGPOTHOCTM Ha OLynb,
yNyyLweHne rmMrmeHnYecknx CBOUCTB U NosyYeHne cBoeobpasHOro BHELLHErO BUAA, a Takke
NOBbILLEHME TEMMOM3ONUPYHOLLEN cnocobHocTn. BopcosaHuio nogsepratoTcs rnasHeiM obpa-
30M Takue TKaHu Kak gpan, 606pwik, Balika, a Takke nnaTku, ogesna v ap.

LepcTaHble TkaHn mMoryT GbiTb KpalleHHBIMW B MOJSIOTHE, NEeCTPOTKaHbIMUW, O4HOTOH-
HbIMW, KpalleHHbIMW B BOMOKHE W MenaHXeBbiMW. [na KpalleHUs TKaHW, BONOKHa M NPsKn
NPUMEHSIIOT Pa3nnyHbIe OPraHNYEecKNe KpacuTenum, no3sonsowme nofyyarb pasHoobpasHyo
OKpacKy 1 pacuBeTKy roToBbIX WU3AENWA B COOTBETCTBUM C 3anpocamu notpebutenen. Oc-
HOBHOE TpeboBaHWe, KOTOPOe MPenbsABMSAT K OKpacke — MPOYHOCTb (CTOMKOCTb K Len-
CTBUIO CBETA W MOrofbl, CTUPKE, MOTY, TPEHUIO CYXOMY U MOKPOMY, AENCTBUIO XUMUYECKMX
BELLECTB, MPUMEHSAEMbBIX MPU YNCTKE, K FNaXeHN0 1 Ap.). TkaHb, npowealas Mokpyto obpa-
©0TKy, mocne yganeHns 13 Hee nabbITka BRarn Ha cneynanbHbIX LEHTPOBEXKHBIX OTKUMHBIX
MallMHax WM OTCacbiBarLLMX MallMHax NOABEPraeTcs BbICYLUMBAHUIO Ha CyLUWbHO-
LUMPUITbHBIX MaLUMHaXx.

BbICyLLEHHYI0 TkaHb MPOCMAaTpUBALIOT, NOCME YEro HaNPaensoT Ha crneunanbHbIe CTo-
Nbl 4NA wapku U yucTku. Mocne wapku TkaHb NOCTYNaeT Ha WEeTOYHble MalUUHbI 4TS YACT-
KW, KOTOpas NpOn3BOAUTCHA A0 U NOCNE CTPUXKKN TkaHU. CTPUKKY LWIEPCTSHbIX TKAHEW NPOoun3-
BOAST Ha CTpUrasbHbIX MawwmHax. MNocne CTpUKKU 1 YUCTKM LUEPCTAHLIE TKAHW NOABEPratoT-
€A NPECCOBaHUIO.

Mocne npeccoBaHUs TkaHb NOCTYNAET Ha 3aKMIOYUTENBHYIO AeKaTUPOBKY. HekoTopble
TKaHW ANs NpUAAHUS UM HECMUHAEMOCTM, BOAOHENMPOHULIAEMOCTH, YBENUYEHWS Apanvpyto-
Lew cnocobHOCTH, MOBLILLEHWUA NPOYHOCTU BO BII@XXHOM COCTOSIHUM MOABEPraloT creumans-
HbiIM oOpaboTkaM. B ocoBeHHOCTU HeobXxoamMMbl Takue obpaboTkM Ans TKaHem U3 CMecen,
BKIHOYAOLLMX XMMUYECKUE LUTaNEeNbHbIe BONOKHA. 3aknounterbHasa AekaTupoBka ABnseTcs
nocnegHen craguen otaenkm TkaHu. OKOHYaTenbHO OTAENaHHYH TKaHb NoCcse NpocMoTpa U
NPOBEPKM KayecTBa NMPOMEPUBAIOT, CABaUBAIOT, HAKaTbIBAlOT, MAPKUPYHOT U YNaKkoBbIBAKOT.
YnakoBaHHas TkaHb OTMNPAaBASETCA Ha CKNag roToBOW NPOAYKLIMMA.

MpoLecc XMMUYECKON OYUCTKUN LLEPCTSHbIX TKAHEW BKIHOYaAET NPOMbIBKY, kapOoHuaa-
umto n nHorga GeneHue. MNMpombiBKa NPOBOAUTCS C LIENbLIO YAANEHUA OCTATKOB XMPOBbIX Y
NOTOBbLIX BELLECTB, 3aMacnuMBaTenen 1 WANXTbl C LIENbIO YIYyYLIEHUS CMayYMBaeMoCcTh Tka-
Heln, coobleHns M msrkoctu. Mpu NpombiBKE, B OCHOBHOM, U3BMEKAOTCS BOCKOOOpa3Hble
NPUPOAHLIE MPUMECU U XUPOBbIE BelecTsa. [Ina 3TOro UCMosnb3yrT cnocobbl aKkCTparnpo-
BaHWA XUPOPACTBOPUTENSAMMW, A TAIOKE OMBINEHUS U 3MYNbIMPOBAHUS XUPOBBLIX BELLECTB.
MepBbI cNOcob npeaycMaTpuBaeT PacTBOPEHWE KUPOB B OPraHUYeCKUX pacTBOPUTENsX
(TPUXNOP3TUNEH, NEPXIOPITUNEH U AP.).

MpenmyLyecTBa: opraHWYeckue pacTBOPUTENM HE MOBPEXAAIT BOMOKHO; BO3MOXHO
yNaBnv1BaHne 1 NOBTOPHOE MCMONb3OBaHWE pacTBopuTEnel; B 2-3 pasa cokpallaercs Bpe-
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MS YAAINEHWS XXNPOB; CHWKAIOTCH Pacxof BOAbI M 3aTpaThbl TEMNNA Ha CyLLKY; BO3MOXHa pere-
Hepauusi XMPOB 1 BblAENEHNE NaHOMMHa.

HepocraTku: TpebyeTtcsa cneumansHoe repMeTuyHoe 060pyaoBaHne, OCHaLLEeHHoe Cu-
CTEMOW peKyrnepaummM TOKCUYHOIO M MoXapoonacHoro pacteopuTens. TkaHb CTaHOBUTCSH
XeCTKou, n Tpebyetcs obpaboTka cneumansHbIMU MArYuTensaMmM Ha ocHoee MAB.

HanbBonbLuee pacnpocTpaHeHne nveet cnocod, npu KOTOPOM ANS MPOMbIBKM LLEPCTS-
HbIX M LUEPCTBCOAEPKALLMX MaTepuarnos NCNonb3yT pacTeop motowero sewectsa (MAB) n
kapboHaT HaTpusi. borbluas YacTb XMPOBbIX BELLECTB aMynbrupyeTcs u yaansertcs. Kapbo-
HaT HaTpusi ymsir4aeT Bogy, B3aMMOLENCTBYA C CONSMUM KalbLMs U MarHus, noebiuaet Haby-
XaHne BOMOKHa, CrnocobeTByoee 0CBOBOMKAEHMIO OT NPUMECEN, HENTPanM3yeT HaxoAALWMN-
€CHl Ha TKaHW XMPHbIE KMCnoTel, 06pasys npu sTom Mbina. Ecnn TkaHu copepxar Bogopac-
TBOPMMYIO LLMUXTY, TO OHa yAansieTCcs B NpoLiecce NpoMbIBKU.

Mpun HaNMMYUKM Ha TKaHWM KPaxmManbHOW LUNNXTbl MPOBOASAT PACLLNUXTOBKY hepMeHTamm
cnepyrowmm obpasom: TkaHe nponuTbiBatoT npu Temnepatype 40 °C pactBopoMm amunas
(0,51 r/n) u xnopuga HaTpus (2 r/in) n ykcycHom kucnotsl (0—1 r/n go pH 5,5-6,5), omknma-
10T M BbIAEPXKMBAIOT B KOMMNeHcaTope B TeveHne 15—-20 muH npu Temnepartype 40 °C. Kpax-
man pacreopsieTcsi. 3atem TkaHb obpabatwiBatoT npu Temnepatype 40 °C — 60 °C nocne-
4OBaTeNbHO B HECKOSbKMX BaHHax pacTBopom kapboHata Hatpus 0,3-0,5 r/n u motowero
npenapata (MAB) 1-3 r/n, NpoMbIBaOT TENMON KU XONOAHOM BOAOK B TeueHne 30—40 MuH, B
pacteope, cogepxaiiem (%): MAB 0,5-3, kapboHaT HaTpus 1—4 n 3aTem BOAON, NPOAOIDKN-
TEMNbHOCTb 2—4 u.

MNMpoMbiBka HempepbIBHBIM CNOCOGOM LUMPOKO UCMONb3YETCA Ha NPEAnpUATUAX Luep-
CTSHOW NPOMBbILLIIEHHOCTWN, 0COBEHHO A TKAHEW NNaTbeBOro M KOCTIOMHOTO acCOPTUMEHTA.
O6opypoBaHne HenpepbIBHOrO AEWCTBUSA AN NPOMbBIBKA TKAHW KFYTOM B OTEYECTBEHHOW
NMPOMBILWEHHOCTN npeactaeneHo arperatom JIMK-220LU (nuHuA ana NpOMBIBKM XryTa).
[NaBHbIMW COCTaBHLIMW YacTaMW arperara sIBNSIOTCS: MOCOBKA, LWEeCTb MU CEMb NpPOo-
MbIBHbBIX XrYTOBbIX MAaLUWH, NOTKOBbIA KOMMEHcaTop. B nvHMIO BKMovaloT xrytopacnpasu-
Telb CTaLUMOHapHOro AENCTBUS.

Ha o6opynoBaHMn HeNpepbIBHOMO LENCTBUA ANS MPOMBIBKA TKaHW Bpacnpaeky obpa-
OaTblBalOT Nerkne Tka-HW, CKIoHHbIe K 06pa3oBaHUIO 3aroMOB U 3aceyek. B aTux uensx uc-
MOIb3YT MHOTOSALLUMYHBLIE MPOXOAHbLIE NMPOMbIBHBIE annapaTtbl OTEYECTBEHHOTO U 3apybex-
HOro NPOM3BOLCTBA, arperMpoBaHHble ¢ NcbBkamm, MallMHaMKn ANS yaaneHus Brarv 1 ap.

1 — 3anpaBo4HOe yCTPONCTBO; 2 — MNICOBKA; 3 — KOMMeHcaTop; 4 —
MHOrOSALLEYHbIN NPOXOAHOM NPOMbLIBHOWM arperar; 5 — camoknag

PucyHok 2.18 — Cxema 3anpaBku TkaHu B arperaT ANs NPOMbIBKA KaMBONbHOM
TKaHW Bpacnpaeky
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Mocne NpoMbIBKM LUEPCTAHBIE TKAHW CO CBETION NPUPOAHON OKPaCKOW MMET Kpemo-
BblA UBET 1 0BbIYHO fanblue He otbenveatoTca. [ns nonyyeHms 6enon TkaHu NpuMeHseTcs
B kayectBe oTbenvBarens nepokcua Bogopoga. [lpouecc nNpoBoaAaT B KUCMOW MM cna-
BowenouHon cpege. Mo aToMy cnocoby BONMOKHUCTLIN MaTtepuan obpabaTtbiBatoT Npu Tem-
nepatype 80 °C B pactBope, cogepxalyem (r/n). nepokcug Bogopoaa (35%-Hbin) 20, TeTpa-
nupodpocparta Hatpus (ctabunmsatop) 1,5, ammmnaka (25%-Horo ans cosganua cnabouye-
nouHon cpeabl pH 8-9) 1,5, cmauuBarens 1, BbiaepXMBaOT Npu 3ToM Temneparype 30—
40 MuyH. Mocne 3Toro NpoLecc NPoAOITKaT Ha OCTLIBAIOLLEN BaHHE B TeUYeHue 2 Y Npu ump-
KynsiuMmn pacteopa, 3aTem crieqyeT NpoMbIBKa, HeWTpanusauusi U cHoea npombieka. Okpa-
LWEHHYIO B TEMHbIE (TEMHO-CEPbLINA, YEPHbIA, KOPUYHEBLIN) TOHA LLEPCTbL HE OoTGenuBaroT, No-
CKOMbKY MpuAatoLLmMe 3Ty OKPacKy NpUPOAHLIE MUIMEHTbI SBISIFOTCA XMMUYECKU UHEPTHBIMU 1
pacnonaratotcs rnyboko B CTPyKType BOMOKHa. be3 3amMeTHOro MoBpekaeHUsi LIepPCTU ux
paspyLUUTL HEBO3MOKHO.

LLlepcTsiHoe oTAENOYHOE NPON3BOACTBO

J L

KameornbsHoe npouseog-
CyKOHHOE NPOU3BOACTBO ctan 1 C

N MpsiaensHoEeYIponsBoACTBO
pebeHHas cucrtema npsaeHust

KpalueHne npsikm B kOTnax,
CyLLIKa B CyLUMILHOM annapare
MoaroToBka Kk NPSAESHWIO (CMELLeHMe N < ?
nony4eHwe cMecok (wepctb+M3), kap-

Jo4decaHne) npageHne, TkavyecTeo

~ =

OTaenoyHoe np-8o (NPoMbIBKa, 3aMbline- OTAenouHoe Np-Bo
HWe, Barka, AeKkaTupoBkKa, annpeTnposa- (3aBapka, kapGoHM3aLWs, Ban-
HWe, MArYyeHne, aHTucTaTuyeckas, Mone- Ka, cyLuKa)
yCcTOoMuMBas, NpoTUBOrpMbKoBas oTAenN-
ka\ il I;

;ll; 3aknountensHas otTaenka (Mar4eHue, aHTncTa-

TUyeckas. _MONeveToUYMRAS NDOTUROrDUBKOBaNA
[oToBas TkaHb

MexaHunyeckas otaernka
(uncTka, cTupka, cyLika, LUMpeHue)

Kap6oHusauma — o6paboTka WepCTaHbIX TKAaHEN pacTBOPOM CEPHOWN KUCNOTbI C Mo-
criepytowei TepmooBpaboTKoi € Lenblo yaaneHna Lensono3HbiX NpUMece, YXyaLlaroLLmx
BHELLHWIA BUA, TKaHel (penen, ocTaTky KopMa, 3aTKaHHbIE HUTU U3 LIENIHONO3HbIX BOSOKOH).

OTOT npoLecc OCHOBaH Ha PasfNUYHOM YCTOMYMBOCTW LWIEPCTU U LENNONO3bl K Aen-
CTBUIO KUCIIOTbI C MOCneayowen Tennoeon o6paboTkon, B yCNOBUAX KOTOPOW BONOKHA Lwep-
CTW He NpeTepreBaloT HUKaKMX U3MEHEHMIA, a LIeNsonosa NpeBpallaeTcs B XpynKyH rMapo-
uennono3y. Mpouecc kapboHM3aLumm CoOCTOUT U3 Cneayrwmx cragun: obpaboTka TkaHu 3—
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6%-HbIM PacTBOPOM CEpHOM KUCMOTbI Npu Temnepatype 20 °C — 25 °C, yaaneHue nabbiTka
KMCNoTbl, 0mkMM 70-100%-HbIl, BbicyLLMBaHWeE Npwn Temnepartye ao 80 °C 1 TepmoobpaboT-
ka npy Temnepatype 110 °C — 115 °C B TeueHue 5 muH. Mocne kapboHu3aLmm Ha TKaHW
OCTaeTCs 3HAUUTENBbHOE KONMYECTBO KWUCIOTbI, KOTOpas MOXET ObiTb MPUYMHOWN HEepaBHO-
MEpPHOro OKpaLLUMBaHWS U paspyLLEHWS BOMOKOH LLUEPCTU NPU AanbHenlemM ee XpaHeHun, no-
3TOMY TKaHb CHa4ana NnpoMbIBatoT XONOAHOW BOAOH, a 3aTem obpabarbiBatoT B 1%-HOM pac-
TBOpEe kapboHaTa HaTpu1si UM PacTBOpE aMmmuaka Ans HeWTpanM3auum HECMbITON KUCMOTbI.
TexHonormyeckass cxema kapBoOHU3aLMOHHO-HEWTPanM3aLUmMoHHON NNHAW COCTOUT U3
MPOMNUTOYHON YacTu |, cyluMnbHO-TepMudeckol kamepsl I, HerTpanuaaumonHon yacty i,
cywnnbHON MawwmrHel IV. MponutoyHan YacTe BKIOYaeT 3anpaBoyHoe YCTPOWCTBO 1, Manyto
MPOMUTOYHYHO MIIOCOBKY C Mapoil OTKUMHBIX BaNOB 2, MPOMUTOYHYK BaHHY 3 C CUCTEMOWN
HWKHUX U BEPXHUX POMNKOB C NMPOMEXYTOYHBIM OTXKMMOM, KOMMeHcaTop 4, B KOTOPOM TKaHb,
YNOXeHHasi cknafkamu, HaxoauTcsl B cBOBOAHOM COCTOSIHWMM, OTKMMHOE YCTPOWUCTBO S5 Ans
nMonyyYeHWst paBHOMEPHOIO OTXKUMa TKaHW 1 YAaneHns nabbiTka pacteopa KUCNOTbI.

I 11

PucyHok 2.19 — Cxema kap6oHM3aLMOHHO-HENTPanU3aLMOHHON NUHUK
OTJEJIKM LUEPCTAHBIX U LUEPCTLCOAEPXKALLMX TKAHEN.

Kap6oHusaumio MOXHO MpoBOAWTE MOCHE NPOMbLIBKA Mepes Bankow, Mocfe Bankv u
nocne kpatweHus. Hambonbluee pacnpocTpaHeHne nonyunna kapGoHusaums nocne Kpaiue-
HWS, NPU KOTOPOW UCKMIOYAETCH HEPaBHOMEPHOCTbL OKPaCKM, NOSBMSAIOLLAACH NP KpaLLeHUN
KapGOHU30BaHHOW TKaHW.
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3aBapka — 06paboTka TKaHW B Kunswein BoAe B pacnpasB/IEHHOM COCTOSIHUM MOf
HaTsAXXeHnem C nocneayrwmm oxnaxgeHvem ANA NpUAaHna TKaHAM YCTOMUMUBBLIX JIMHENHbIX
pasMepoB. 3aBapke MNoABepralT YWCTOLWEPCTSAHbIE W NOMYLIEPCTSAHble FpebeHHble TKaHu,
nnatbeBble U KOCTIOMHble. B npoueccax rpebHevecaHuns, npageHns u TkayecTsa B LUepCTA-
HbIX BOJIOKHAX BO3HMKAOT HaNpshKeHUs, KOTOpble HEOAHOPOAHbLI B CYPOBON TKaHW.

[ns 3aBapku TkaHei MNPUMEHAT MalluHbl NepuoNyYeckoro u HenpepbIBHOTO Aeli-
CTBMA. 3aBapKy Nerknx WepcTaHbIX TKaHen ocyLLecTBAAIT B KOPOGKax MPOMbIBHOrO annapa-
Ta nuHum N3MM-180-lU npn obpaboTke TkaHu ropsa4veil Bogon (95 °C — 96 °C). bonee cospe-
MEHHOW fABNSeTCSA 3aBapoyHas MalluMHa, Ha KOTOPON TkaHb ObpabaTbiBaeTcs npu Temnepa-
Type 110 °C B TeuyeHue 25-60 c (cM. pucyHok 2.20). 3aBapka LWepPCTAHbIX TKaHel MOoXeT
6bITb MHOTOKpPAaTHOIA.

CyKOHHble TKaHu nepef KpaleHuem nojBeprailT Baske, a MHOrga W BOPCOBAHMIO.
[pebeHHble NnaTbeBble U KOCTIOMHbIE TKaHW nepeq yganeHnem npumecein npoxoaaT onasnau-
BaHMe Ha rasoonanmealplnx MalwmnHax Co CKOPOCTbi ABvxXeHna 40-60 m/MuH. Banka ocy-
LecTBnseTcs No Nepmogmyeckomy cnocoby Ha CYKHOBa/IbHOW mallnHe (CM. pucyHok 2.21).

PucyHok 2.20 — Cxema 3aBapO4HOil MaluuHbI

PucyHok 2.21 — CykHOBaJ/ibHass MalluvHa

3amMbliUBaHne CYKOHHOI TkaHM Ha MawuHe 3MP-2 BpacnpaBky npoBoguTca npu
Temnepatype 30 °C— 40 °C Ba/IOYHbIM pPacTBOPOM, [/1: aKTMBHOE MOKLee BeLLecTBO
(NAB) 1-1,5; copa kanbuuHupoBaHHass — 1,5-2 (cm. pucyHoK 2.22). Bo3moOxHa B3aumo3sa-
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MEHSEMOCTb OZHOrO aKTMBHOrNO MOMWLLEro BellecTBa ApYrM, C y4eTOM akTUBHOCTW npena-
parta.

Bonee coBpeMeHHas TEXHOMOMMA OTAE/KN TKaHW, yuuTbiBalowas NnoTpebHOCTU pbiHKa
3TO Banka-yneposka. ITO TEXHOMNOIMYECKMA Mpouecc, NpW KOTOPOM TKaHb HECKO/bKO
yNNoTHAETCA (YMEHbLIAETCH O/IMHA WU LWUMPUHA TKaHW NpU yBEIMYEHUN TO/IWMHbI) 6e3 obpa-
30BaHUsA BOPCOBOrO 3acTuia Ha MOBEPXHOCTM, T. €. TKauKuii pUCYHOK OCTaeTCs SBHO Bblpa-
XXEHHbIM. YNNOTHEHME TKaHW C WU3MEHEHMEM ee NMHEWHbIX pa3MepoB, CO3faHWe MoBepX-
HOCTHOrO 3acTuna 1 yny4yleHne ee CBONCTB (TENS0M30UPYIOLLMX, TErKOCTU) NPOBOAATCA Ha
CYKHOBaJ/IbHbIX MalunHax n MK-220-U. AnnTenbHOCTL npouecca Basikv onpenenserca aptu-
KyNioM TKaHW 1 nsmeHsietcs ot 20-40 MuWH ANA KOCTIOMHbIX TKaHel (pyneposka) go 10 u ans
TEXHUYECKOro CyKHa.

PUCYHOK 2.22 — TexHo/Iornyeckue CTaanmmn oTAeNKN CYKOHHbIX TKaHe

3afaya chynepoBkuM CBOAUTCA K TOMY, UTOObl cAenaTb TKaHb 6o0nee MArkKow, ynyu-
LWNTb TENSI0U30MSLMOHHbIE CBOCTBA 38 CUET NOBbILUEHUS NOBEPXHOCTHOW NAOTHOCTU TKaHW,
HO MpPOBECTM 3Ty onepauuio 6e3 MUCYEe3HOBEHUS PUCYHKa TKaUKOro nepenseTeHus. B aTom
oTnnume hynepoBkM OT OObIYHOI BaslKM CYKOHHbIX TKaHel. lMpumepHas TexHosnorus dyne-
POBKM YMCTOLLIEPCTAHON NafbTOBOWN TKaHW:

-3aMauyvBaHue TkaHW B pacTBOPE MOWOLLEro cpefcTsa C KoHueHTpauueid 1-2 r/n npw
40 °C B TeueHune 15 MuH, 6€3 faBNeHNs Ha KPbILWKY BaNANbHOIO KnanaHa,

- 06paboTka 30 MuH npu 40 °C ¢ faBNeHNEM Ha KpbILLKY KnanaHa;

- npoMbiBKa Bogol npu T = 30 °C B TeueHme 50-55 MuH;

- OTXUM, BbIFpy3Ka.

Ha pucyHke 2.23 npuBefeHa cxemMa MallviHbl AN15 MPOMbIBKA LWIEPCTAHbLIX TKaHEeR Xry-
TOM.
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PucyHok 2.23 — Cxema maLunHbl NS MPOMbIBKW LUIEPCTSHBIX TKAHEN XKXIYyTOM

Llenb NpoMbIBKM — yaanqTb XWPOBble 3arpA3HEHUs, 3aMacnuMeaTeny U LUAUXTY,
HaHeCeHHbIe Ha BOMOKHA ANS Yy4LLIeHUS NPAAOMbIX CBONCTB. [TpOMbIBKa TKaHW NPONCXOANT
Bpacnpaeky C LEefbio YAaneHWUs 3arpA3HEHUIA CypOBbSA, CHATUS BHYTPEHHUX HanpsikeHUn ¢
OoTAENbHbIX HATEN — NPON3BOAUTCA Ha NUHMsX JTTTH-180-LL.

Ana mexaHW4eckoro 06e3BOXNBAHNA TKaHW NOCINE NPOMbIBKMA NPUMEHAETCS CYLUNIIb-
HO-LLMPUINbHAsA MalLnHa, B KOTOPOW TKaHb NOABEPraeTCs CyLUKE U LUMPEHWIO C LeNbIo npuaa-
HUSi e OnpeaeneHHbIX CBOMCTB. TkaHb npeaBapuTenbHO noaeepraeTca obpaboTke B Nnwo-
COBKE CyLUMIBbHO-LUMPUIBHOM MalunHbl Npu Temnepatype 25 °C — 35 °C ¢ aHTUcTaTuyecku-
MW npenapaTamu KoHueHTpaumen ao 10 r/n.

OKpalLeHHYH B TEMHbIE (TEMHO-CEPbINA, YEPHBIN, KOPUYHEBLIN) TOHA LLUEPCTL HE OThEe-
TIMBAIOT, MOCKONBKY MPUAAILLME 3TY OKPacKy MPUPOAHbIE MUTMEHTLI SBASIOTCH XMMUYECKN
WHEPTHBIMK M pacnonararoTcsa rinyboKo B CTPYKTYpe BOMOKHa. bes 3amMeTHOro nospexneHns
LIEPCTU WX paspyLUMTe HEBO3MOXHO. [1ocne NpoMbIBKM LLIEPCTSHbIE TKaHW, UMELOLMe CBET-
y0 MPUPOAHYHO OKpPacKy, UMET KPeMOBbI LIBET U 0ObI4HO Aarnblue He OTOeNnBakoTCS.

[ns nonyyeHns 6enon TkaHn MOXKHO MCMONb30BaTh B Ka4ECTBE OTOENMBAaTENS NEPOK-
cva Bogopoga. Mpouecc npoBodAT cneayrowum obpasoM. BonokHuctei matepuan obpaba-
TbiBatOT npu Temnepatype 80 °C B pactBope, cogepxaiiem (r/n). nepokcup BOAOPOLa
(35%-HbIM) 20, TeTpanmpodocdaTta HaTpua (ctabunusaropa) 1,5, ammmaka (25%-Horo ans
cosganuns cnadowenodyHon cpegbl pH 8-9) 1,5, cmaumBarens 1, BblaepxunBas ero npu yka-
3aHHOM TemnepaTtype B TeueHne 30-40 muH. lNMocne aToro npouecc NPOoAOSTKaKT Ha OCTbl-
BaKOLEN BaHHE B TeyeHMe 24 Mpu LMPKYNALMKM pacTBopa, 3arem crnefyeT NpOoMbIBKa,
HeMTpanuaaums U CHoBa NPOMbIBKE.

TunoBble CTagauu NPOLECCOB NOArOTOBKM KAMBOJIbHbIX TKAHEN:

1) NpremMka CypOBbsi 1 KOMMIIEKTOBaHWE NapTui;

2) onanvBsaHue,

3) 3aBapka;

4) NpOMbIBKa;

5) Banka-cynepoBka;

6) NpoMbIBKa;

7) 3aBapka;
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8) cywika;

9) TepModhurkaLus;

10) cneymansHas obpaboTka TkaHew,
11) yncTka 3acopeHHoCTY;
12) cTpuxka;

13) npeccosaHwe;
14) pekaTnpoBaHme;
15) BbINexKa;

16) pa3bpakoBka;

17) npomepvBaHne, caBavBaHNE N HaKaTka;

18) MapKkMpoBKa 1 ynakoska.

3aBapka TkaHel B ropsuelt Boge BpacrpasKy Moj HaTsKeHUEeM NMUKBUAUPYET BHYT-
PEHHUE MEXaHUYECKUe HampPSKEHWUS, NOMyYEeHHbIE 3MEMEHTaMM KOHCTPYKLMW TKAHEA B Mpo-
Lecce npeablayLmx MexaHudecknx obpaboTok. TkaHb NprobpeTaeT MOBbILLEHHY HOPMO-
YCTONYMBOCTb M OYULLEETCSH OT HEKOTOPbIX PACTBOPVMbIX B BOAE 3arPA3HEHMWI.

MpombiBKka KaMBOMbHbIX TKaHen Ha nuHuM Tuna AMNP-180-1 ocHoBaHa Ha MCMonb30-
BaHWN Cpefbl OpPraHMYeckux pacTBOpUTENEN (NEPXSIoPSTUNEHa ANS YUCTOLLEPCTSHBbIX W
LUEPCTSAHbIX CMELUaHHbIX TKaHel M C SNeMEeHTaMu CUHTETUYECKMX BOJIOKOH Maccon 1 m oT
110 po 400 r). C uenbto yaaneHns ¢ HUX XUPOB, BOCKOB, 3aMacnueaTenei, TpebyroLmx fo-
CTaTOYHO MOJSIHOro 06e3KMPUBAHUS, ANA NPOMNUTKM TKAHEW annpeTtamMun B Cpeae NepxrnopaTu-
NeHa nocneHuiA nogaeTcs no TpybonpoBoay HacoCOM U3 MPUEeMHON emkocTu. B coctas nu-
Hum JIMNP-180-1 BXOAAT: 3anpaBO4HOE YCTPOWCTBO, rybyaTbiin 3aTBOp, NPONUTOYHAsi BaHHa
BIP-180, kamepa 3anapHasi K3OP-180, rybuaThlii 3aTBOp, BaHHa npoMbieHas BIP-180, ot-
»mm OCP-180 n omkum OC-180, BbIGOPOYHOE YCTPOMCTBO, BCNoMoratenbHoe o6opyaosa-
HWe (aucTunnaTop, agcopbep AnNsS O4YUCTKU BO3Ayxa, agcopbep ansa ouUncTkM BOAb).

MuTarowan craHums npegHasHadyeHa Ang nutanua nuHnn JINP-180-1 ynucTbiM pac-
TBOPUTENEM, a TaKKe AN pereHepauum pacTBOPUTENs, 3arpssHEHHOro B npouecce obpa-
BoTkn TkaHu. MNMogaya uUMCTOro pacTBOpUTENS K NIMHUM Yepe3 CTaHUMIO OCyLLECTBNAETCS B
nonyaeTomMaTuyeckoM pexmnme. QuucTka pacTBOpUTENs NPOU3BOAUTCA B ABYX AUCTUNNSATO-
pax, MoONepeMeHHO BKMOYaeMbIx B pabodem pexume.

OumncTka CTOYHBLIX BOA OT nepxrnoparuneHa. CTaHUMsA OYUCTKN CTOKOB NpefHasHa-
YeHa AnNs M3BMEYEHUSI OpPraHWYecKoro pacTBOPUTENS U3 CTOYHbIX BOA, o6Gpasytowmxcs npu
NPOMbIBKE C pacTBOpUTENIEM W MOCIe pasAeneHusi CMecuM KOHAeHcata U pacTBOpPUTENS.
OuncTka CTOKOB OCYLLECTBNSIETCA METOAOM aAcopbLmn pacTBOPUTENST aKTUBUPOBAHHBLIM yr-
nieM nonepemeHHo B AByx afcopbepax. CTaHumMs O4MCTKM BO3gyxa npegHasHaveHa ans oT-
LeneHns napoB NepxrnopaTurieHa u pactTBopuUTENs U3 BO3AYLIHOW CMecu MeTofoM aacopb-
LMW aKTMBMPOBaHHBIM YrieMm.

Mpouecc OYNCTKM OCYLLECTBRSETCA NONEPEMEHHO B ABYX aacopbepax. ocne Hacbl-
LLEHNS pacTBOPUTENEM CIOsi aKTUBMPOBAHHOIO YIS BOAA, 3arpsA3HeHHasi pacTBOPUTENEM,
OTNPaBNAETCH Ha CTAHLMIO OMUCTKU CTOKOB.

Mpouecc 6eneHnst TKAHU U3 WEPCTU TOHKOPYHHbLIX NopopA (He COAEPXKWT NMPUPOA-
HOro NUrMeHTa u notomy Gernasl) NPoBOAST N0 NEPUOANYECKOMY OKUCIIUTENBLHOMY Crocoby
6eneHna n npegycMaTpuBaET MCMONb30BaHWE TakMX OKUCIIUTENEN Kak, MepMaHraHaT kanusi,
HaaykcycHas KucroTa, Nepekucsk Bogopoaa.

Bbenenne B wenoyHou cpeae BO usbexaHue MOBPEXAEHUSA LepCTU NpoBOAAT Npu
pH =8-9. lNpn HM3kMx 3HadeHusx pH He pocturaetca Tpebyemon creneHn 6GenuaHbl.
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B kayecTBe LENOYHOrO peareHTa WUCMONb3YHT pacTBOp aMMuaka unu Tetpanupodocdart
HaTpus, KOTOpbI BbicTynaeT B ponu Gydepa n crabunusatopa peakuwm, obecneqn-
BalOLLIEro NnocTosiHHOE 3HaveHme pH.

CocraB 6ensiyen BaHHbI:

- nepekuck Bogopoaa 35%-Hasa 20 mn/n;

- TeTpanupodocdar Hatpua 1,5 r/n;

- ammuak 25%-Hbin 1,5 r/n;

-MAB 1,0 r/n.

LLlepcTb B BONOKHE Unu TkaHb o6pabaTbiBatoT B Gensiiem pactBope npu Temnepary-
pe He Bbiwe 45 °C — 50 °C B TeveHne 1 4, nocne 4ero npekpawjaroT Nnogorpes U Npoaon-
XaloT GerneHre B OCTbIBAIOWEN BaHHE B TEYEHME CYTOK Mpu MOCTOSHHOW LMPKynsaumMm pac-
TBOpa. OCcTarouHyo BaHHY MOXHO MCNONb30BaTb NOBTOPHO.

Fpy6as wepcTb, MHTEHCUBHO OKpalleHHasi, B Gonblueln CTeneHn NPOTUBOCTOUT BO3-
AENCTBUIO LLENOYEN N OKUCTIUTENEN, N, CnefoBaTenbHO, ee MOXHO obpabaTeiBaTh B Gonee
JKECTKUX YCMOBUSIX.

TexHonorusa oTbenvBaHNa YACTOLLEPCTSHON TKaHM Ha 06opyLOBaHUN NEPUOJUNUECKO-
ro AerCTBUS 3akroyaeTca B 06paboTke TkaHW B pacTBope, coaepxaiiem, r/n:

- nepekuce Boaopoaa (30%-Has) 30;

- IMPOdOCHOPHOKUCTILIN HATPUIN 57

- pactBOop amMmmuaka (25%-Hbin) go pH 8-8,5;

- HemoHoreHHbI MNAB 0,1-0,2.

PacrtBop nocrteneHHo HarpeatoT ¢ 18-20 °C po 65 °C B Teuenve 20 muH, 6enenve
npu 3Ton TemnepaTtype npoeoasT B TedeHne 120 muH. MNocne cnuea pacTeopa NpoBOAST
NMPOMBIBKY U KACNOBaHUE pacTBOPOM YKCYCHOW KUCHOTbI B TedeHre 10 MUH 1 3aKniounTenb-
Hyto npoMbIBky. O6Las annMTensHOCTL NpoLuecca coctaenseT 245-260 MUH.

Mocne okoHuyaHWsa 6eneHns BONOKHUCTbLIN Marepuan NpPOMbIBaIOT TEMMON 1 XONO4HON
Bopon. Mpu BeneHwn B LLLENOYHON Cpeae pacTBOPaMm NEPEKUCU MOXHO MOBLICUTL GennaHy
B0 75 % (ecnn KoaddULMEHT GpkocTn [0 BeneHns Bbin He Hke 60 %).

BeneHune B kucnbIx cpefax B MeHbLUEW CTENEHWN YrpoXaeT HapyLUEHWIO KepaTuHa, v
noatomy o6paboTky BeayT Npu BbICOKUX TemnepaTypax, gocturaromx 85-90 °C, B TeHeHne
20-30 MuH npu pH =5-6. B kauyecTBe KUCNOT WCMOMb3YHOT YKCYCHYHO W MYPaBbUHYLO.
B npucytctBMM nepekncn BoJOpOAA  YKCyCHasi KUCINOTa NEPEXofMT B HaayKCYCHYHO
CHsCOOH + H202 = CH3COOOH + H20, koTopasi obnagaer o4eHb BbICOKMM OKUCIUTENb-
HbIM noTeHumanom. PacTteopel, coaepxawme 6onee 3 r/n HagyKCyCHOW KUCMOTbI, paspyLuatoT
kepaTtuH 6e3 nogorpesa.

Mpu GeneHun B YKCYCHOKUCIIOW Cpeae AOCTMraeTCsi OTHOCUTENbHO HU3Kas CTEMeHb
©enmnaHbl, k03aDULMEHT OTpaKeHWs He npeBbiwaeT 64 %. 3ameHa YKCYCHOW KMUCMOTbl Ha
MYPaBbUHYIO HE ynydliaeT pesynsTartos. 1o BMMSAHWEM nepekncy BoAOpOAa Ha XOnoay B
npucytetBum 1%  H2SO4  mypaBbMHas  Kucrnota MNepexogut B HagMypaebu-
Hyto HCOOH + H202 = HCOOOH + H20, koTopas HeaoCcTaTouyHO yCcTonumBa 1 ObiCTpO pas-
pywaetcs. Ctporo cobniopas 3HaveHne pH, npolle npoBoanTb NOAKUCIEHWNE PacTBOPOB ne-
pekvMcn Bogopoaa MUHEparbHbIMU KUCIIOTaMu, MOCKOMbKY OHW He [aroT HagKUCIOT, Uk Ux
KMCIbIMU CONSIMU.

Cocras BensiLie BaHHbI:

- nepeknce Bogopoga 35%-Hasa 20 mn/n;

- TeTpanmpodocdar 1 r/nm;

113



UTC 39—2017

- KMcnbi poccpat Hatpus 1 r/n;

- cMaumBaTtens 1 r/n.

BennsHa no atomy crnocoby pocturaet 72 %, a pacTBOPUMOCTb B LUENOYax He npe-
BbilwaeT 14 % — 16 %. benvsHa BONOKHUCTOrO martepuana, 06paboTaHHOro NEePeKNCHIO BO-
L0opoAa B Kucnol cpefe, Ha 3 % — 5 % Hwke, Yem 06paboTaHHOro B LWEenoYHon cpege. ITo
obbAcCHAeTCA TeM, YTO pacnaj nepekucu ¢ obpasoBaHMeM NepruapoKCUN-MoHa, oT coaep-
XKaHMA KOTOPOro 3aBMCWT CTeneHb BennsHbl, yBenuunsaeTcs npy ysenudeHun pH cpegabi.
Bbicokasi KOHLEHTpaUUs NepruapoKCUI-MoHOB obecneumBaeTCa TONBKO B CUSbHOLLENOYHON
cpege.

BoccraHoButeneHbIn cnoco® 6eneHns 0OCHOBaH Ha TOM, YTO NMUIMEHTbI LWePCTU, OTHO-
CALMECH K MHAONXUHOHOBBIM MPOV3BOAHBLIM, HEYCTONYMBBLI K BO3AEUCTBUKO BOCCTAHOBUTE-
nen. B kayecTBe BOCCTaAHOBUTENEN B 3TOM Clly4ae UCMONb3YIOT CEPHUCTLIN ras, Bucynbgur
HaTpus, rMaPoCynbMUT.

BeneHne Gucynbdutom HaTpusi nposogasat B 1,0-0,5%-Hom pacTtBope npu moayne
BaHHbI, paBHOM 20, B TEYEHME CYTOK MpW KOMHAaTHOM Temnepartype. MNocne o6paboTkn Bo-
JIOKHUCTBIN MaTepuan OTKMmaloT n obpabaTbiBaloT 15 MMH B pacTBope, coaepxalem 5 %
CepHOW KNCMOThI (OT BECa LWEPCTH), & 3aTeM OTMbIBAIOT OT KUCMOTLI BOAoW. Benerne rugpo-
cynbuTom npoBoaaT npm 50 °C B TedeHne 5 u.

OddekT BOCCTAaHOBUTENBHOTO BENEHNA Pe3Ko NOBLILIAETCH, €CNN NPeABapUTEsNbHO
npoeecTn GeneHne No NepekncHoMy cnocoBy B KUCNOM cpeae.

Ontnueckn otbenusatowme sewjectea (OOB) HaxopAT NPpUMEHEHVEe AN OCBETNEHUA
nosepxHoctu wepctu. OOB npepcrasnaoT cobon crnbHodNyopecumpyoLme NPoAyKTel Op-
raHNYEeCKOro MPOUCXOXKAEHNS, MMerowme MHoro obuwero ¢ kpacutensmu. B otnuume ot
OKpaLleHHbIX TeM, OHW MOrMOoLAatoT yNbTpacnoNeToBbIE FyyYM B HEBUAMMOW YacTu crekTpa u
npeobpasyloT MX 3HEpPrnio B BUAMMOE cuHe-buonetoBoe uanyyeHune. CmelueHve cuHe-
OUONETOBLIX NyYer C XKENTbIMUM NyYyamy, OTpaKaeMbiMn ©Geno’ NOBEpPXHOCTbIO BO-
TIOKHUCTOro mMarepuwana, NpUBOAUT K 3HAYUTENbHOMY OCBETNIEHMIO NOBEPXHOCTU M obecre-
YMBaET MOBbILLEHWE YMCTOThI MOSYYaeMOro LIBETOBOMO TOHA.

O6paboTtky OOB GenkoBbIX BONOKHUCTLIX MarepuanoB NPOBOAAT B YCIIOBUAX Kpalle-
HWUA KUCNOTHBIMW KpacuTensiMu, T. €. B KUCIOW cpefie. XOpOoLLO NPOMbITbIA BOFIOKHUCTLIA Ma-
Tepuan obpabaTbiBaloT B BaHHE, coaepxallei (B npoueHTax oT Beca wwepctm): 6enodopa
0,3-0,6, ykcycHou kucnoTbl (B nepecuete Ha 100 %) 1-3, npu 80 °C B TeueHue 30 MUH, MO-
Aynb BaHHbl — 30. Mocne onTuuyeckoro 6eneHnsi BONMOKHUCTbLIA MaTtepuan NpoMbIBaroT Temn-
oW, a 3aTeM XOnoAHOW BOAON.

Mpu kombBuHMposaHHOM crniocobe GeneHus WepcTb, NpeaBapUTeNbHO OTOENEeHHyHo
nepekncbI0 BOAOpoAa B KUCHOW cpefe, obpabarkiBaloT B BaHHE, coaepallen poHranuta
2 r/n v ontnyeckoro 6enutens 0,5 r/n, B TeueHne 2 4 npu Temnepatype 60 °C ¢ nocneayto-
Len npomMbiskon. CteneHb 6ennsHbl gocturaet 80 %, Npy 3TOM PacTBOPUMOCTb B LLenoYax
He npesbiwaeT 20 %.

Hapsagy ¢ npumeHeHvem nepuopmnyeckux crnocobos, HGeneHne wepctn crany npoeo-
JAVTb MO HENPEPbLIBHOMY NIIOCOBOYHO-3anapHoMy crocoby. KpaTkoBpemeHHoe BO3fencTemne
oKucnuMTenen npy HenpepbiBHOM criocobe BGeneHns okasbiBaeT MeHbLUEE AECTPYKTUPYIOLLee
BO3[EMACTBME HA BOMOKHO M MNO3BONSAET A4OCTUYL BGoree yCTonumMBon 6enmnsaHbl.

Ina HenpepbiBHOro cnocoba GeneHnst CNonb3yT pacTBOP, CoAepXaLLni:

- nepekuncs Bogopoaa 35%-Hyto 50—150 mn/n;

- ctabunuaarop C 15-20 r/n;
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- cMauuBatens 2 r/n;

- NH4OH po pH = 8.

CrteneHb omxmma — meHee 100 %. nuTenbHOCTb NPONUTKY BOSIOKHUCTOrO Martepua-
na B Kamepe 3aBUCUT OT TemnepaTypbl. [py AnMTensHOM 3anapuBaHMn NPOUCXOAUT paspy-
LLEHWe BOJIOKHUCTOro MaTtepuana u cHkeHve adpdekta GeneHus.

OntumaneHoe Bpems ob6paboTkm npu 100 °C coctasnseT 4-5 muH, npn 80 °C — 15—
20 MuH 1 npn 60 °C — 90-100 MyH. Benerre 3akaH4YMBaKOT NPOMBIBKOW Ha NPOXOAHOM NPO-
MbIBHOM annapare.

YBenuueHue pnutensHocTM oBpaboTkn npu CHKEHMM TemnepaTypbl NPMBENO K COo-
3[aH10 nonyHenpepbiBHOro cnocoba 6enenua. Mpn atom cnocobe TkaHb NPONUTLIBAIOT
pactBopoM, cogepxawmm 100-200 mn/n 35%-How nepekucn Bogopoaa, 20-50r/n cra-
Bunmsartopa n 1-2 r/n cMadymeartens, omkumarotT 4o 100%-Horo coaepaHus XuakocTtu, no-
Cne 4Yero CBepTLIBAIOT B PYIIOH, 3aKPbIBAOT CUHTETMYECKON MNEHKON U BbIAEPXUBAIOT Npu
MeaneHHoM BpalleHun — 10-16 4 B NOMeLLeHUN, 3aTem MPOMbIBaOT Ha MPOXOAHOM Mpo-
MbIBHOM annapaTe. B cBA3WM C HM3KOM TemnepaTypon oBpaboTku LepCTb NPaKTUYECKN He
noepexxaaetcs. YTobbl B npouecce 6eneHns 3aWwmTnTb KepaTuH OT pa3pyLUeHUs, ero npea-
BaputensHo obpabaTtbiatoT B 5%-HOM BOAHOM pacteBope dopmanbaervaa (pH = 4,4) B Te-
yeHne 30 muH npm Temnepatype 50 °C. B atux ycnosusx o6pasyloTcs nonepeyHbie MOCTUKU
MeXAy aMMHOrpyrnnamm OOKOBbLIX OCTATKOB @MUHOKMCIIOT. Takoe BOSIOKHO MeHbLUue HabyxaeT
M B COnblUEN CTEMNEHN COMPOTUBNAETCA Pa3pyLUEHWUIO MO BO3AEUCTBUEM OKUCNUTENENR U
BOCCTaHOBUTENEN.

B Tabnuuax 2.24-2.30 npeactaBneHbl YCPeAHEHHbIE pacxoibl BELLECTB NpeanpusTun
MOLL, kamMmBONBHBIX 1 CYKOHHBIX MPOU3BOACTB.

Tabnuua 2.24 — YcpeaHeHHble pacxoabl BELWECTB ANsi MPOMbIBKU HEMBITOrO LLEPCTAHOMO
BOJIOKHa Ha npeanpusTusx MOLL

TekCTunbHble
XumMukaTbl Mpumeyanua
cyberparsl, r/kr
MAB, n1nasbl 0,51 HeunoHoreHHble NAB moryT ncnonb3oBartbca
Pacxop Boap! (n/kr Tek- Oxono 4 COBMECTHO C (PepMEHTaMM NUNaTUYECKon
CTUNBHOTrO cybeTpara) aKTMBHOCTW B OOHOW BaHHE Uy pasgensHo

Tabnuya 2.25 — YcpeaHeHHbIe pacxoabl BELWECTB Npu kapOoHM3aLmm LLIEPCTSAHOrO
BOJIOKHa

TeKkcTUnbHbIE
XumukaTbl MpumeyaHmna
cy6erparsl, r/kr
H2S04 (100 %) 35-70 AnbTepHaTUBHbLINA NPOLEcC —
MAB 1-3 depMeHTaTnBHasn kapboHU3aums ¢ Lenmnto-
Pacxop Bogbl (n/kr Tek- Oxomo 3 nasamm (pacxos depmeHToB 1-5 r/kr) npu
cTunsHoro cyberpara) CHWKeHun pacxofa soapl A0 0,5 n Ha Kr
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Tabnuua 2.26 — YcpeaHeHHble pacxofbl BELLECTB NP NPOMbIBKE-BasKe LWEPCTSAHbIX 1

LuepcTbcoaepaluux TkaHel (bonee 50 %)

TekcTuUnbHbIE

XumurkaTtbl Mpumeyarusa

cy6erpartsl, r/kr
CoaoBO-MbIbHBIN pac- 0-5
TBOp UM AnbTepHartvea
ammna (100 %) OKorno 2.5 P

NPOMBbIBKa C NpoTeasammn (pacxos BoAbl
MNMAB 3-20
2-3 n/kr)

Pacxop Bogb! (n/kr Tek- 3.5

cTunbHoro cyberpara)

Tabnuua 2.27 — YcpeaHeHHbIe pacxofbl BELECTB Npn oT6enMBaHm LLEPCTAHbIX

marepuanos (feHTbl,

NPSHKM, TKaHN)

TekcTunbHbIE
XumukaTbl MosicHeHus
cy6eTpartsl, r/kr
H202 (100 %) 50-75 MpoBeaeHne npouecs:a no NpuHUMnNYy oxna-
XAaroLWwencsa BaHHbI
KomnnekcoobpasosaTtenu
5-30
(ctabunusaropbl)
Anmmak (100 %) 0-20 PH 8-9 c 6ydepHon cuctemon (06b14HO Ha
ocHose Tpunonudocdara HaTpus)
Pacxop Boap! (n/kr Tek-
5-20
cTuneHoro cyberpara)

Tabnuua 2.28 — YcpenHeHHbIE pacxoabl BELECTB MpW NPOBEAEHUM NpoLecca
aHTUCBOMNAYMBaHMA LLEPCTAHbIX MaTepnanos

Xumukatbl TekcTunbHbIe cybcTpaTl, I/Kr

NaCl (B ka4ecTBe akTMBHOIo xnopa) 1-3

H2S04 (100 %) 1-3

MNMAB 0,52

Copa 1-5

Naz2S0s3 1-3
MonuamugHas cmona 1
Cwmsryarowmi areHT 1

NaHCOs 1-5

Pacxop Boab! (n/kr TekeTUneHOro cyberpara) 5-10
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Tabnuuya 2.29 — YcpeaHeHHble pacxoabl BELWECTB NOArOTOBKW LLIEPCTAHOM U
LLEpCTLCOAEPKALLEN TKAHN NOA NeYaTaHne C UCMONb30BaHUEM XIIOPCOAEPKALLMX peareHToB

TekcTunbHbIE
XUMukaTbl MNpumevaHusa
cybeTpatsl, F/Kr
of —
Ouxnopuaoumnanypart (1,2 % 20-60
3,8 % akTmBHOro xrnopa)
MypasbuHasa/ykcycHas/cepHas Kuc- 10-30
nota
AuncynsdounTel HATPUSA UNK AUTUOHUT 20-40
MAB 2-5
Monveps! (100 %) 10-30 B ocHOBHOM KaTWMOHHbIE Npo-
OYKTbI
Pacxop Boab! (1/Kr TEKCTUNBHOIO [0 10-20
cyberpara)

Tabnuuya 2.30 — YcpeaHeHHble pacxoabl BELWECTB NOArOTOBKW LLIEPCTAHOM U
LepCTbCoAEPKALLEN TKaHW NOA NevaraHie

TekcTunbHbIE
XumMumkarbl MNpumevaHus
cybcTpatbl, r/kr
MepokcomoHocynbdaThl 20-60
AuneynsuTel HATPUSA UK AUTUOHUT 20-60
MAB 2-5
Monuveps! (100 %) 10-30 KaTnoHHble 1 aHNOHHBIE NO-

numMepsl

Pacxop Bogp! (n/kr TEKCTUNBHOO

cyberpara) Ao 10-20

MepcnekTUBHBIMU TEXHONOMMAMU GeneHUs LEePCTSHbIX U LIepCTbCoAepXallmx MaTe-
pvarnos paccMaTpuBalOTCA TEXHOMOTUN C MPUMEHEHUEM MNasmbl U PEepMEHTOB MpoTeas U
nvnas.

2.1.10.4 NMoaroTtoBKa TKAHEN U TPUKOTAXHbIX MOSIOTEH U3 CUHTETUYECKNX
BOJIOKOH U HUTEN

CuHTeTMYECKME TKaHM OBLIMHO cCoaepXXaT BOAOPACTBOPUMYIO LUMNXTY, 3aMacnveare-
1M 1 cnyYarHble 3arpasHeHns. MockonbKy CUHTETUYECKME BONOKHA U HUTU NPOM3BOASATCS B
Senom Buge, To TKaHN U3 HUX 0BbIMHO He oTbenuBsaroT. beneHve TpebyeTca B cneayowmx
CryyYasix: Mpy HanMUMK Ha TKaHSAX KpacuTenen ANs MapKUPOBKX, CRyYanHbIX 3arpsa3HEHUN, He
yaansieMbIX NMPOMbIBKOW; NPU HEOOX0ANMOCTN NONYYEHNST TKAHEN C OYEHb BbLICOKOW CTene-
Hbo BEMN3HBI U BbIMyCKaeMbIx B OT6ENEHHOM BUAE.

TpVIKOTa)KHbIe nonoTHa N TKaHN N3 CUHTETUYECKMX BONOKOH noarotasnmBaroT B pac-
TBOPE @HWOHAKTUBHBLIX UM HEUOHOreHHbIX MAB (1—4 r/n) 1 kanbUWMHUPOBaAHHOW COAbl UMV
TpuHaTpuindocoara (1-2 r/n) npm Temneparype 60 °C — 100 °C (B 3aBUCMMOCTU OT NPUPO-
Abl BOMOKHa) B TedeHne 20-60 MUH C nocneayoLen NPOMBIBKOW, MCNONb3YS NEPUOANHECKUIA
WU HenpepbIBHbIN cnocob.
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Mpn NOAroToBKE CUHTETMHECKUX MaTeEpUasrioB K KPaleHWO MCMONb3yTCA MbIO U
Apyrue morolme cpeactea. B psae cnyyvaeB BBogAT HeMHoro kapboHarta Hatpusi. OTeapu-
BaHVe NPOoBOAUTCA B MATKUX YCINOBUAX. TPUKOTAX U3 CUHTETUYECKMNX BOSIOKOH, 338 UCKIIHOYeE-
HMeMm ocobo Genbix nonoteH, He TpebyeT GeneHus. CUHTETUYECKOE BOJSIOKHO OTGenuBaTh
TpyoHee, 4eM xnonyaTobymapkHoe, u 0ObldHble oTGenvBaTenn, Takme Kak FUnoxmnoput
HaTpusa 1 nNepokcua Boaopofa, He AarT BbICOkOro otdenusarowlero adpdekra. beneHne
XMNOPUTOM HaTPUA 3PDEKTUBHO, HO XIIOPUT HaTpUs paspyLuaeT obopygnoBarme. Tonbko npu-
MEHEHME CTEKIAHHbLIX, KepaMMYEeCKMX U HEKOTOPbIX MNacTMacCoBbIX (Hanpumep, NonuTeT-
pPaTOP3TUNEHOBLIX) KOHCTPYKLMOHHBIX Matepuanos Unnm ocobon ctanu (C npucagkamu Tm-
TaHa) UCKMoYaeT koppo3uno obopyaosaHus. Mpu 6eneHnM BONOKOH XNOPUTOM HaTpus ns-3a
BblleNEeHNA BpeAHOro rasoobpasHoro juokcupa xnopa crnegyeT cobniogarte TpebosaHusa
oxpaHbl Tpyaa. Mo atum nprunMHam 6eneHne XnopuToM HaTpUs B TPUKOTAXKHOM U LLESKOBOM
NPOV3BOACTBE NPUMEHSIETCS PEAKO.

TekctunbHble martepuanbl u3 [AH-BONOKOH pekomeHAyeTcs oTBapvBaTb B
HenTpansHOW cpefe. JTO CBA3AHO C OMbINEHUEM HUTPUIIbHBIX MPYNN U NOXENTEHNeM BOJIOK-
Ha B Lleno4Hon cpepe. Ans GeneHns TkaHeh M3 nonMamMugHoro BonokHa Hanbonee 6es-
ONacHO NPUMEHSITb MATKO ASNCTBYHOLMA XIOPUT HaTpUsi — K3-3a YyBCTBUTENMBHOCTU 3TOrO
BONOKHa k okucreHno. benenne ocywectensietcs B TedeHe 40-60 MUH Npy Temnepartype
60 °C — 80 °C, npu 3Ha4eHun pH 3,5, nomy4eHHOM C MOMOLLBH MYpPaBbUHON KUCMOTbI B
npucyTcTBUM akTueaTopa (nupodocdara Hatpus). Kpome Toro, ana 6eneHna TkaHen U3 aTux
BOITOKOH MOTYT ObITb PEKOMEHAOBaHbLI BOCCTaHOBUTENW. B psge cnyvaeB npu oveHb MSMkUX
yCroBUSIX [AOMNYCKaAETCH NPUMEHEHNE NEPOKCUaa Bogopoaa.

TexHonorusa ¢ NpUMEHEHNeM Nepokcuia BOAOPOAA BKMHOYAET NPONUTKY Npy TeMnepa-
Type 60 °C — 65 °C B pacTBope, coaepxaLlem, r/n:

- nepokeng Bogopoaa (30 %) 2;

- MeTacunukat HaTpus 1,5-2;

- cmaumatens 0,5.

B cnyyae nosiBneHWs XenToBaToro OTTEHKa Ans GeneHus NpUMEHSIETCH XNopuT
HaTpus, KOTOPbIA B AaHHOM criyyae Gonee adhdeKkTMBEH, YeM nepoKeug Bogopoaa v ryno-
XMOPUT HaTpus. TEKCTUMNbHBbIE Matepuansl M3 3TUX BOMOKOH OTOENMBalOT B pacTeopax, Co-
aepxawmx 3-5 r/n xnopwta Hatpus, B TedeHne 1-1,5 4 npu Temnepatype 90 °C — 95 °C,
npu pH 3,5. B nocnegHee Bpems XNOpCoAepKallmMe peakTnBbl UCKMOYaOTCH U3 TEXHOMNOM-
YeCcKMX NpoLEeCCoB.

TpukoTaxHble nonotHa 13 NAH-BOMOKHa OTBaApMBAKOT B @HUOHAKTUBHBIX MW HEWNOHO-
reHHsIx pacteopax [MAB nnn nx cmecu (go 2 r/n) npu Temneparype 80 °C — 90 °C. MNonoTHa
W3 3TOro BOMOKHa He 0BnafaroT YyCTONYMBOCTBIO K LLENOYHbIM Cpeaam Mnpu BbICOKOW Temne-
paTtype, nosToMy A00aBnsiTe KanbLUMHUPOBAHHYIO COLY W APYrMe LUENOYHbIe peareHTbl B
MOHOLLUIA PacTBOP HE PEKOMEHAYETCS, TaK Kak 06paboTka B 3TUX YCIIOBUSAX MOXET MPUBECTU
K NMOXENTEHUIO BONOKHA. YacTUYHO NOXENTEHNE MOXHO YCTpaHuTL Npu oBpaboTtke B cnabbix
pacTBopax K1CroT.

BeneHuo noaeepratoT HebonbLWoON 06bEM MOMNOTEH, NPeAHA3HAYEHHbIX ANA nedvara-
Hus no 6enomy doHy. HekoTopble Buabl MAH-BONOKOH HEYCTOMYMBLI K AEACTBUIO KUCNOpOoa-
cofepXallmx OKUCIUTENEN, NosToMy 6eneHune nyJlle NPoBOAUTL BOCCTaAHOBUTENAMU (rMA-
pocynbguUTOM HaTpusa) UK Xropcoaepxawmummn otoenusatensmu. B cnyyae HeoGxoammo-
ctn BeneHne NpoBOAUTCS C MOMOLLLIO XNopuTa HaTpus. Xopowune pesynbTartbl MOryT 6biTb
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nony4eHs! NPy UCMONb30BaHUN JuxnopusoumaHypata Hatpus (1-3 r/n akTmeHoro xnopa) npu
Temnepatype 80 °C — 90 °C v pH 3,5-4,5 B TeueHne 30-45 MuH.

TWNOBOW PEXMM NOATrOTOBKW TKAHEN M TPUKOTAXKHOIO NOSIOTHa U3 NonNuacUpHbIX
BOJIOKOH 3akntovaeTca B obpaboTke B pacrtBopax MNAB (1-2 r/n) (temnepatypa 80 °C —
90 °C) n obpaboTtke onTuyeckum oTbenusatenem. Jlnbo B oTeapmsaHum npu 65 °C B Teve-
Hue 20 MWH C MCMOMNb30BaHMEM MOIOLLMX CPELCTB HEMOHOMEHHOIO TUMa, HanpPMMep YUCTsILLEe-
motoLero npenapata HeoHon 9/10 BB 1 % — 3 % oOT Macckl NOMOTHa NPU MOAYNE BaHHbI
1:30.

B cnyyae HeoBXxoguMMOCTM pekoMeHAyeTcsi ucnonb3oBate Ans BeneHus xnoput
HaTpus, HO faxe STOT oTOenvBaTtene He Bcerga atheKTUBEH, @ Nepokeua BoLopoaa U ru-
noxnopuT HaTpus 6enuaHy M3 mateprManos NOYTN He MOBLILLAIT.

TexHomnorMyeckMe YycrioBus MOAFOTOBKU TPMKOTaXa, BblpabOTaHHOrO Ha OCHOBE
HEeNoHOBOro BOMOKHA, 3akntoyatoTes B obpaboTke npu Temneparype 60 °C B TeveHne 20—
30 MuH npu Mogyne BaHHbl 1: 15-20 B pacTBOpe Mbia v MOKLLEro cpeacTsa KOHLEH-
Tpaumen 1-3 r/n. ECnm TPUKOTaXK CUMBHO 3arpsis3HEH, B BapOUYHbIN pacTBOp MOXHO BBECTU
KanbLMHNPOBaHHYH coay. [ns NonyyYeHns n3genuin ¢ ocobon cteneHbto 6envaHbl NpoBoasT
BeneHne HagyKCYyCHOM KUCNOTOW WM XIIOPUTOM HaTPUS:

- xnoput Hatpus 0,51 r/n;

- pH 4-5;

- Temneparypa 70 °C — 80 °C;

- Moaynb BaHHbl 1 : 20-30;

- npogomkutensHocTb 30-60 MUH.

Tak kak 6eneHne xnopuTom HaTpus Tpebyet ocoboro obopyaoBaHUS, TO Yalle npu-
MeHsT GeneHne BoccTaHoBuTenamMu B codeTtaHum ¢ OOB ogHoBaHHbIM cnocobom. Takon
cnoco6 npocT, HO NPUBOAUT K HecTabunbHon GenuaHe. O6paboTky NPOBOAAT MPW Temnepa-
Type 100 °C, mogyne BanHbl 1 : 30, B TeyeHne 40-60 muH coctaBoM, %:

-00B 1-1,5;

- ot6enuBaroymii mpenapat T (CMeCb ANTUOHWTA HaTpUS C NMpodocdaTom HaTpus) 2;

- BblpaBHuBaTens 102-1.

TexHonorms ©GeneHnst TKaHeM M TPUKOTAXHOro MoOJsiIoTHa M3 CMeceil BOSIOKOH
(Hanpymep, XrOMKOBUCKO3HOMO, XMOMKOBUMHWUIOBOIO, XMOMKOMONM3MMPHOrO, XMOMKOKOTO-
HUH-MONM3MPHOrO UMM N3 COYETaHMS Pa3HbIX CUHTETUYECKUX HUTEW (TEPUNEHOHUTPUI, Te-
PVUNEHOHEWNMOH, HUTPUIOHENIOH)) 6nn3ka K TEXHOMOrMU Afs OAHOPOAHBLIX CUHTETUYECKUX
BOJIOKOH.

CoBepLUEHHO HOBLIMW SBMSOTCA TPUKOTaXHbIe MONIOTHa U3 nonuaMuaa B covyera-
HUKM ¢ anacTomepamu, Hanpumep sonokHamn LYCRA ot DuPont (CLUA), DORLASTAN ot
Bayer AG (Fepmanusn), a Takke dupm AnoHum, Utanumn, AHrnmm n CLUA. MNpeumyllectea
3MaCTUYHbIX TEKCTUIbHBIX MaTepuanos: NerkocTb B YXOAE, Manas CMWUHAeMOCTb, BbICOKas
POPMOCTONKOCTb, BbICOKasi KOMPOPTHOCTb HOLLEHWS O4EXbI.

B cmecsax mnenonbayetca 3 % — 20 % anacTOMEpHbIX BOMOKOH. YANMHEHWE 3nacTo-
MEPHbIX BOMOKOH cocTtaBnseT 5 % — 600 %. Hamnyywme ceoncTBa anacTUYHOCTU COXpaHs-
totca npu Temnepatype ot 0 °C go 35 °C. GnacTtomepHble BOMOKHA MCMOMb3YHOTCA B pas-
NUYHOM bopMe B TKaHSIX, TPUKOTaXHbIX M BSA3aHbIX MOMOTHaX. B YUCTOM BuAE, B 0OBUTOM
BMAE, KPYYEHOW, C MHEBMONepenyThiBaHWEM.

[MoBEPXHOCTb 3MaCTOMEPHBIX BOMOKOH HE SIBMAETCS rMagKown, NOSTOMY crnejyeT HaHo-
CUTb CUITMKOHOBbIE 3amacnmeaTenu B konmyectee 2 % — 6 %, MOXHO B COMETAHUM C NPOU3-
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BOAHBIMW XUPHbIX KUCMOT. [ns BOCCTaAHOBREHUs (penakcauum) TPUKOTaXHbIX MOMOTeEH,
BKJTHOMAIOLLIMX 3MacTOMepHbIe BOMOKHA, Hanboree NpUMeHseMbIM ABNSETCS UKcaLms ropsi-
4nuMm BO3ayxoM npu Temneparype 190 °C — 195 °C B TeueHne 25-60 c. CtabununamposaH-
HbIN TakuM OBpasoM marepuan ANs COXpaHeHUs SNacTUYHOCTU Ha AanbHEeMWwux CTaausax
06paboTkn crnegyeT MMHUManbHO HaTsArMBaTb, He Mojsepratb MOKpbiM oBpaboTkam npu
Temnepatype 6onee 100 °C, 3a ucknodeHnem cMmecen ¢ M3, TepmodmKkcaLma MOXET CHU-
3uTb anacTnyHocTb A0 20 %.

Yaule BeneHne CMHTETUYECKNX MaTepuanos ceoautcsa k obpaboTke onTuyeckn oTbe-
nveatowmmu  Bewecteamn  (OOB), 7. e. kpacutensamu,  crnocoBbHbIMX  MOrMowaTh
Yd-pagmaumio AHEBHOrO CBETa W M3nyyaTb (IHOPECcLEeHLMI0, TEM CamMbiM HUBENUPOBaTL
XKEnNTU3HYy TEeKCTUNbHOro matepuana. B tabnuue 2.31 npencraBneHbl faHHble MO HOpMam
pacxopna OOB B OTAENKE TEKCTUNSA B HEKOTOPbLIX CTPaHax.

Tabnuya 2.31 — XapakreprcTuka 1 HOpMbI pacxoga oOnTUYECKMX OTOENMBarOLLMX
BELLECTB

dupma-
Hopma pacxoaa,
usrotosutens, |, CtpoeHue MpumeHeHne
% OT Maccbl TKaHW
cTpaHa
[MpownaeoaHble N1 LIeNnono3HbIX BONIOKOH B
Poceus 0,05-0,1 POv3BOA Ansu >
cTuneGeHa NepeKMCHON BaHHE
NS laBcaHa u ero cMecen ¢
Poccus 0,1-0,2 To xe A
XIOMNKOM
Poccus 0,05-0,1 To xe [ns uennono3sHbIX BONOKOH
0,02-0,1 (nepu-
OJINYECKUIA CIO-
c06) 4 4-tprasonunctunsd | [ns uennono3HeIX BONOKOH 1
Yexusa €H-2,2-ancynb@oHaT | UX CMeCeln ¢ CUHTETUYECKMMMN
0,05-0,2 (He- Ancynbe
. HaTpus BONOKHaMM
NPepbIBHBIA CMO-
cob)
MpownssogHkie
Monbua 0,05-0,1 PON3BOA To xe
cTunb6eHa
MpounsBogHble MMU-
- Ons yennonosHeIx, Nonu-
Weenyapusa 0,05-0,1 fasona u ctunbbeH-
aMmgHbIX 1 6enKoBbIX BOMOKOH
TpyasuHa
[na nonnatnpHbIX, auetar-
Weenyapusa 0,05-0,1 Toxe HbIX M NONNAKPUNO-
HUTPUINBbHBIX BOSIOKOH
MpoussogHble CTUNb-
Ans yennonosHbIX U Nonu-
FepmaHua 0,05-0,2 GeHTprasuHa 1 nupa-
aMnaHbIX BONOKOH
30MnoHa
MpownssogHbie CTUNb-
Jna uennonosHbIX U nonu-
Fepmanua 0,02-0,07 6eHTpuasmHa n nupa-
3UPHBIX BOSIOKOH
30mMoHa
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2.1.10.5 BeneHne TKaHeN U TPUKOTAXHbIX MOSIOTEH HA OCHOBE UCKYCCTBEHHbIX
BOJIOKOH

Llenbto NoaroToBKM LLEMNKOBLIX TKAHEW W TPUKOTaXHLIX NMOMOTEH ABMAETCH yaaneHue
3amacnveartenen, BOAOPacTBOPUMbIX KPAcUTENEN, KOTOPbIE UCMOMb3YIOTCA AN1S MapPKUPOBKA
HUTEN, U CryYalHbIX 3arpsisHEHUA. 3amacnmBaTeny HaHOCST Ha BOMOKHa HUTEW ANA YMEHb-
LUEHUSI TPEHWS!, CLIENMSIEMOCTH, CKNENBaHUS SPYr C APYrOM W 3nekTpusyemocTn. 3amacnu-
BaTenn — 3TO KOMMO3ULIMA, COCTaBIEHHAs M3 MMHepanbHOro macna, aMyneraropa, aHTu-
cTaTvka u Lpyrmx BcnomoraTtenbHbIX BellecTs. CogepaHme 3amacnmsaTteneil Ha BONoKHax
n HuTax gocturaet 3 % — 3,5 % OT Macchbl BOMOKHA, NOSTOMY onepauus OTAENKA MonoTeH
HauMHaeTcs € yaaneHus 3aamacnmseaTenen.

OcoBeHHOCTBIO UCKYCCTBEHHBIX MOSIOTEH SBNSETCS TO, YTO OHU HE COAEpPXaT TPYAHO-
yAanseMbIx NPUMECEN, NO3TOMY WX NMOArOTOBKA NPOBOAUTCS B DONee MATKUX YCNOBUSIX, YEM
NOMOTEH N U3AENUIA U3 XIOMNKa.

B npouecce oTBapvBaHUA TPWUKOTEXHBLIX MOMOTEH MPOMCXOAWUT BblpaBHUBaHWE ne-
TeNbHOW CTPYKTYPbl BOMOKHA, CHATUE BHYTPEHHWX HaMNpPsKEeHWW, BOSHUKAIOWMX B HUTAX B
npouecce NpsiAeHa 1 BasaHus. Ecnv nonoTHa W3roToBMEHbl M3 OKpalUeHHbIX HUTER unn
NPSKM, TO ANS HUX Takke NMPOBOAMTCA onepaums No yaaneHuto samacnusarenein. Ana stmx
MonoTeH NpoLecc 0TBapKX Ha3bIBAETCA TEPMUHOM «MPOMbIBKa-pernakcaLmsy.

lMocTpoeHme TEXHONOrMYECKOro nNpoLecca CTPOUTCA C y4ETOM TOro, YTO BOMNbWNHCTBO
NMonMMEepoB, M3 KOTOPbIX M3rOTOBNEHBLI BOMOKHA, TepmMonnactuyHel. Obpabotka nonoTeH B
BOAHOW Cpefe npu NoBbILLEHHBLIX TEMMepaTypax MOXeT NPUBOAUTL K 06pa3oBaHmio 3aromoB
W 3aMWHOB, MO3TOMY 0BpaboTKy NMPOBOAST NPY MWHUMANbLHOM HarnpsPkeHWM, yalle B pac-
npaBneHHOM BUAE, @ HE B XryTe, MPW YeTKoM cobrnofeHnn TeMnepaTypHbIX napameTpos 06-
paboTKu.

O6opynoBaHue MOXeT ObITb HEMPEPLIBHOIO U NEPUOJUUECKOTO AeUCTBUS. JIMHUM He-
npepsIBHOV 06paboTkM ycTaHOBMNEHbI Ha NpeanpuATusx Gonbuon MowHocTy ot 8000 kr/cyT
(ecnv nNpeanpuATMA NPOU3BOAST M NPOAAIOT NOJIOTHA B OTOENEHHOM MMM OKpaLlEHHOM BU-
ae). Us obopyaoBaHns neprMoanyeckoro AencTeus, KOTopoe asnsieTca bonee pacnpocTtpa-
HEHHbIM Ha NPEeAnpPUATUSX, UCMONb3YIOT HKEKTOPbl U NWHWUW, annaparbl HABOWHOIO Tuna
AK-220-T pnsa 06paboTkn OCHOBOBA3aHbIX W KPYrnoBA3aHbIX NOMOTEH B pa3pe3HoM BUAE.

lMpu nogroToBke TKaHeW U3 rMApPaTUEnnoNO3HbIX BOMOKOH Ha OCHOBE HUTEW WUnu BO-
JIOKHa HEO6X0AMMO 06ECneYnTb PaBHOMEPHOE MOTMOLLEHNE KpacuTenewn n BbISBEHNE OCO-
BEHHOCTU CTPYKTYpbI TKAHEN.

TkaHu M3 BUCKO3HbIX HUTEN cofepxar BOAOPACTBOPUMbIE MPUMECH, KOTOpble yaa-
nstoTca npu obpabotke pacteopom MAB (1-2 r/n) 1 kanbumHMpoBaHHow coabl (0,5-0,8 r/n)
npu 85 °C — 90 °C B TeueHue 45-60 MMH ¢ nocneayoLen NPOMbIBKOW TENMOW N XONOAHOM
Bogow. INpu Bbinycke 6enbix TkaHen NpoeoaaT HeneHve No 3anapHoMy cnocoby B cnabole-
NOYHBLIX pacTBopax nepokcuaa sopopoaa (2-7 r/n), cTabunuanpoBaHHbIX MEeTacUnMKaToM
HaTpus, ¢ nocregyowmm 3anapvsaHuem npy 100 °C B TeveHre 2—3 MUH 1 NPOMbIBKOMN.

TUNOBON pPeXuM MOArOTOBKW TKaHEW U TPUKOTAKHbLIX MOJIOTEH U3 BUCKO3HbIX
HUTEN 3aKNioYaeTca B OTBapke Ha oBopyaoBaHUN NEPUOAMYECKOrO AENCTBUS MPU MaKCu-
maneHou Temneparype 95 °C — 98 °C B TeveHune 30—45 MuH. bensimiA pacTBOp COAEPXMUT,
r/n: CMHTETUYECKOoe MOKOLLEE CPEeacTBO 1—-2, KanbLUMHUPOBAHHYIO coay UnuM TpuHaTpumndoc-
ar 1-2.
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Btopon BapuaHT 6eneHna npegycmatpusaet o6paboTtky npu Temneparype 80 °C —
85 °C B TeueHne 30—120 MuH, npy Moayne BaHHbI 1 : 30—40, B Bapo4HOM pacTBope, coaep-
xawem kapboHat HaTpus 2 r/n 1 MbIno 2 r/n.

Mocne oTBapuBaHUsi TpPUKOTaX obOnagaeT CpaBHUTENBHO BLICOKOW CTeneHblo Genns-
Hbl, U [OMONHWUTENBHO NPoBOAUTL GeneHne o6bIuHO He TpebyeTcs.

[ns noBblleHns cTenenn 6ennaHbl 3TU NONoTHa NpU HEOBXOAMMOCTU NOCNE OTBAPKN
otbenvBatoTr B craboLLenoyYHbIX pacTBopax nepokcuaa BOAopoga npu Temnepartype
80 °C — 90 °C B TeueHune 30-60 MuH. Benawwmin pacTeop 06bIMHO COAEPXUT, I/N: NepoKeug,
Bogopoaa (100 %) 1-2, kanbLUMHMPOBaHHYI cogy 2, MeTacunukaT Hatpua 2. Taioke ncnons-
3YIOT NpU NOATrOTOBKE OAHOCTaAUMHLIA cnoco® oTeapku n 6eneHns. Ecnn xe HyXHO Bbiny-
cTUTL 0cO60 Genoe NOMOTHO, TO MPUMEHSIOT ONTUYECKME OTOenMBaTenn N NOACUHUBaHMNE.

TkaHW ¥ TPUKOTaXHbIe NONOTHA U3 aLeTaTHbIX HUTEN BbiNycKkaloT 0BblYHO B OTOe-
neHHoM Buae. Ha HUX NpuCyTCTBYIOT 3aMacnueaTenb, BOAOPAacTBOPUMAS LUNMXTA, Kpacute-
nm ana nogusetkn. Mx nogrotoBka ceogutcs k 06paboTke B pacTBOpax MOHLLMX BELECTB,
HO B ycnosuax Gonee Msrkux, Yem AnSA TKaHeW M3 rMapaTLenniono3HbiX HUTen. Mockonbky
aueTaTHoe BOMOKHO NErko OMbINSIETCS B WENOYHOW Cpefe U TepsieT Npy 3TOM CBOW CBOW-
cTBa, Heobxoaumo TwarensHo cobnoparte Temneparypy obpabotku: He Bbiwe 70 °C —
80 °C npu oTBapke B HeuTpanbHou cpeae u He Bbiwe 40 °C — 50 °C B NpUCYTCTBUM COABI.
OTtGenvBaHre aueTaTHbIX TKaHel NPOU3BOAUTCS C MOMOLLLIO XNopuTa HaTpua B cnabokuc-
nbix pacteopax (pH 4,5) npu Temnepatype 60 °C — 70 °C (KOHUEHTpauus no aKkTMBHOMY
xnopy 1,5 r/n).

TpuaueTaTHble TKaHU NOABEPraloTCs NPU NOATOTOBKE TEM XE Onepauusim, YTo 1 TKa-
HU 13 aLeTaTHbIX HATER: 0TBapuBaHWIO, NPOMbIBKE-penakcaummn n 6enenuto. MNockoneky Tpu-
aleTaTHble BONokHa Goree yCToNuMBbI K AENCTBUIO pasbaBneHHbIX Wwenoyen, 6eneHne Tka-
Hel 13 HUX MOXXHO NPOBOAUTL B LLENOYHON cpeae

MoaroToBKa TPUKOTaXXHOrO MOSIOTHA U3 aueTaTHOro M TPpUaLeTaTHOrO BOSIOKHA
3aKM4YaeTesi B NPOBEASHUN OTBAPKM B pacTBopax HemoHoreHHblx MNAB (1-2 r/n) npu maken-
MarbHoOW Temnepartype BaHHb! He Bobiwe 40 °C B TeueHne 30—40 MuH. B HekoTopbIX cryYasx
OLHOBPEMEHHO C OTBAPKOW MPOBOAAT ONepaLuio NOBEPXHOCTHOTO OMbINIEHUS], HA3bIBAGMYHO
S-otaenka. Llenb oMbInNeHWst — CHWDKEHNE SMEKTPU3YEMOCTM U yNnyyLLEHNe Hakpalunmsaemo-
ct. Ans S-0TAenkn B pacTBop CMHTETUYECKOrO MOILWEro cpeactea A06aBnsioT KanbunHU-
poBaHHyto cogy B konmnyectse 10-13 r/n. MonoTHa 13 ayeTaTHOro BOnokHa obbl4HO He Ge-
NAT, a NoBbIWAatT cTeneHb 6enunsHbl 3a c4eT 06paboTkM onTUYecKMMM oTOenuBaTensamMu.
Ecnn 6enerne TpebyeTcs, TO nydwe oTbenneBaTtb XNOPUTOM HaTPUS UNM BOCCTaHOBUTENS-
MW, HANPUMEP SUTUOHUTOM HATPUS.

Mpv 6eneHnn BUTUOHUTOM HaTpUA B BaHHY BBOAAT MAB (1-2 r/n) 1 AUTUOHNT HaTpUA
(1,5-2 r/n). BanHy HarpesatoT go Temnepatypel 70 °C, o6pabarbiBaioT 4560 MWH 1 NPOMBI-
BalOT MOJIOTHO CHa4ana TENMoWn, MOTOM XONOAHOM BOAOW, T. €. 6eneHne MoXXHO coBmeLaTb ¢
oTBapkon, a Npu GeneHMn XNopuUTOM CHa4ana NPoBOAST OTBapKy ANSA yAaneHWa samacnuea-
Tenen, a notom GeneHve xnoputom HaTpus (B cnadokucnon cpepe pH = 4-4,5).

MonoTHa M3 TpualeTaTHOro BONokHa 6onee ycTonumesl K AENCTBUIO LLIENOYHON Cpe-
Ibl, MOSTOMY WX OTBapKy NMpoBoAsaT B pacteopax [MAB ¢ aoGaeneHneM kanbLMHUPOBaHHOM
coabl unm TpuHatpuiidocdata (0,5-1 r/n). Jobaeka WenoYyHoro areHTa ycunmsasT MOKOLLWNA
acpcpekT MAB aHMOHHOIO MMM HEMOHOFEHHOTO TUNa, TemnepaTypa o6pabotku 80 °C — 90 °C.
S-oTaenky NpoBoAAT MOCre OTBapku B pacTsBope, coagepxalem HebonbLioe KONMMYecTBo
rmapokevaa Hatpua (3—4 r/n) npy temnepartype 80 °C — 90 °C B Teuenme 30—-40 muH. AAna
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NOBLILIEHNA CTENeHN 6ennsHbl B OCHOBHOM MCMONb3YHOT OMTUYeCkue oTbenvearenu, a ecrnv
TpebyeTca xumnyeckoe 6eneHune, TO nyywe NpoBoaMTe 06paboTKy XIIOPUTOM HaTpUst Unn
BOCCTaHOBUTENAMMU.

2.1.10.6 Mpakruyeckne TeXHOJSIONMN NOAroTOBKMU JIbHAHOW POBHULLI U TKAHEN

OcobeHHOoCTH B NMOArOTOBKE U3AENUA U3 NbHa 00YCrnoBneHbl MMCTONOMMYECKO CTPYK-
TYPOA NbHAHOrO BOMOKHA W HanuymeM BGOnbLUOrO KONMMYECTBA MPUPOAHBLIX NMPUMecein (4o
25 % maccbl). YToBbl 4OBUTLCS BbICOKOW CTEMEHN OUUCTKM USAENUA U COXPaHUTb TEXHUYe-
CKOe BOSIOKHO, HE paspyLUMB €ro 40 3NeMeHTapHbIX BOMOKOH, LienecoobpasHo, HeyxecTo4as
ycnoBus NOArOTOBKW, NPOBOAUTL STOT MPOLECC MHOFOCTaaMNHO.

OB6bIMHO NbHSHbIE NPEANPUATUS B CBOEM COCTaBe UMEHOT npsbkebenbHbi Lex, rae
Npon3BoAAaT 06paboTky poOBHULBI U NPSPKMA, U OTAENOYHOE MPOM3BOACTBO, B KOTOPbLIX TKaHW
f06ennBaroTCs, OKPaLUMBAKOTCA UMW MeYaTaloTCa U MPOXOAAT 3aKNIOUUTENbHYIO OTAENKY B
3aBUCMMOCTM OT HadHayeHus. [og obnaropaxuBaHMeM crnefyeT NoHUMaTb NpoBeaeHue Ta-
KVX NMPOLIECCOB XUMMYECKOW 00paboTkM POBHULIbI U NPSDKKM, MNOCINE KOTOPbIX BOMOKHO YacTud-
HO ocBOOOXA2eTCsl OT COeANHEHUIA, COMPOBOXKAAOLMX Liennonosy. B pesynstate nosbiwa-
€TCH KanunnAapHOCTb 1 6env3Ha BonokHa 1 npuobpeTaeTca psaa Apyrux CBONCTB, Heobxoan-
MbIX ANns nocneayrowmnx obpabotok. MNMpumeHsieMble B HacTosiLee BpeMsi TeXHoNornveckne
MPOLIECChl OTMUYAIOTCA OT MPEXHUX 3HAYUTENBHO MEHbLUEN MPOAOITKUTENBHOCTLIO, MpU
3TOM LEennonosa noaBepraeTca MeHbLUEMY paspyLlleHUIo (T. €. CTeNeHb nomMepusaumnn
LIeNnono3bl CHWKAETCA 3HAYUTENBHO MEHBLLE).

MoaroToBKa NIbHAHOW POBHULIbI

Cneuuduka BbIpaboTKM NbHSAHBIX TKaHeW ObITOBOr0 Ha3HaUYEeHWA 3aKn4YaeTcs B TOM,
YTO NP UX BbIpaboTKe MCNOMB3YIOT NPSKY, NPOLLEALLYIO onepaLmm o6paboTKi XMMUYECKUMU
BelectBamu. [Mpn BoiGope TexHOMOrMM 06naropaxuBaHNS NbHAHBIX MaTepuanoB y4uTbiBa-
0T B[, BOMOKHA M NOCNEAYIOWNA cnocod npsigeHns.

PaanuyatoT BOMOKHO CTNaHLEeBoe, MOYEHLEBOE, napeHLoBoe 1 nyb. Tawke pasnuya-
0T BOJIOKHO YecaHOe, O4ec, KOPOTKOE BOJIOKHO M KOTOHWH (LUTanenupoBaHHOE XMOomKomo-
L0OHOE BOMOKHO).

B cucteme nbHokombuHaToB 006paboTky HaumMHaroT ¢ poBHULLI. B HacTosiee Bpems
oTOEenMBalOT POBHULY, U3 KOTOPOW M3roTaBnmMBatoT nonyGenyto npsiky U, COOTBETCTBEHHO,
nonybenbie TKaHW, U TOMNbKO 3aTeM TkaHW foGenveatoT. [MakoBKM POBHMLBI OTGENVMBAKT B
3aKpbITbIX annaparax Nepuoju4eckoro JencTens, Hanpumep B annapatax Tuna AKO npu
Temnepatype 98 °C — 100 °C B TeueHme 1-3 4. BapouHbii pacteop cogepxuT 0,5-3 r/n ne-
pokcuaa sogopoaa (100 %), 5-10 r/n cunukata Hatpus n 0-5 r/n kapBoHaTa HaTpus, Hene-
Hawmica MAB-0,1—1 r/n. OTBapeHHyH POBHULYY TLLATENBHO NMPOMbLIBAKOT U KUCHYHOT.

OcHOBOW BCEX COBPEMEHHbIX TEXHOMNOMMIA 0bnaropaxxmBaHNs POBHULbI SBNSETCS CMo-
cob OKMCNUTENBHOW BapKW, B KOTOPOW COBMELLEHbI BE OCHOBHble 06paboTku: oTBapka 1
GenerHve. OTeapka 6e3 oTOenMBaHWSA MPOBOAMTCS OTMPaHWYEHHO TOMBKO ANS MONyYeHus
MpsKK C NPUPOAHOWM OKpackoW NMbHSAHOTO BOJSIOKHa. Takas nmpsika McrnonbayeTcs Ans Bblpa-
©0TKM nNecTpoTkaHel, COPTOBKN W U3AENUA N3 «ceporoy NbHa. OTBapeHHas mpska MoXeT
ObITb NONyYeHa UM NyTEM OTBapK/ CypOBOW MPSXKM, UK NYTEM MPSAEHNS OTBAPEeHHOW poB-
HuLpbl. OTBapeHHas npstka npeaHasHayYaeTcs ANs M3roTOBMNEHNUs! TKaHe GbITOBOro HasHade-
HUA, He NoABepraloWmnXcs B JanbHenwem oTbennsaHnio. TeXHONMOMM4YECKMI NpoLEecC oTeap-
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KV POBHULIbI fOMKEH BbITb TakuM, YToObI co3faBanvck GriaronpusiTHele ycnoeus Ans npsae-
HWUA NPY MUHUMaIbHOW 06pLIBHOCTH.

[nsa poBHUUBI 13 o4eca npumeHsioT 6ornee cnabble pexnMbl 06paboTkn ¢ Lenbto co-
XpaHeHns Heo6x0ANMOW ANVHbLI BOMNOKHA.

TexHonorM4yecknin NPoLLECc OTBapKW POBHULII COCTOUT M3 cneaytowmx o6paboTok: oT-
Bapka — NpOMbIBKa — KUCMOBaHNE — NMPOMbIBKA.

OTBapka ABNAETCA OCHOBHOW Onepauven, Npu KOTOPOW NPOUCXOAAT Heobxoaumble
N3MEHEHMS BOMOKHa U ero coctasa. KoHueHTpauus Lwenoun faetca B 3aBUCUMOCTU OT CTe-
neHn orpybneHus u Buga BonokHa. OTBapKy POBHMWLbBI NMPOW3BOAAT NPWU Temnepatype
95 °C — 100 °C B Tevenne 100—120 myH. Pasorpes [0 yka3aHHOW TeMnepaTtypbl Npoaomka-
etcs 30—40 MuH.

MpoMbiBka poBHWLBI NpeAHasHayYeHa AN yaaneHus HenpopearnpoBasLUEn Wenovn n
coefuHeHun, o6pa3oBaHHbIX Npy oTBapke. MpUMeHSIOTCA ABe NPOMbIBKU ropsiyei BOAOW No
10 MyH Kaxxaan ¢ npubaeneHMeM B NEPBYIO NPOMbIBHYIO BaHHY ANsi €e akTUBM3aumm TpUno-
nngoctara (0,5-0,6 r/n). KucnosaHue poBHUUBI YKCYCHOW kucnoton (1,1-1,2 r/n) HewTpa-
NIN3yeT OCTaTKM LENOYN U YMEHBLLAET 305IbHOCTb, YTO CMOCOBCTBYET CHUKEHMIO OBPLIBHO-
CTW 1 3anbINEHHOCTW NPK AarnbHENLLEM NepemMaTbiBaHnm Npsxn. Kncnosanve posHUUbBI Npy
Temnepatype 50 °C — 55 °C npoussogutcs B Te4eHne 15 myH. [lanee poBHUUY NpOMbIBaOT
XONOAHOM MNW TENMNOWN BOAOW B TeYeHME 5 MUH.

MapameTpbl TEXHONOMMYECKOro NpoLecca WenoYHON OTBapKu CypOBON NPsikK (M3 uYe-
CaHOoro BOJIOKHa UM o4Yeca) B 3aBMCUMOCTM OT BMAA BOJSIOKHA HE U3MEHSIOTCS, NMpU 3TOM
LLIeNOYHOCTb CO3[AEeTCA 3a CYET CMecu kanbuuHuposaHHoW (13—14r/n) n kaycTnyeckom
(2,5-2,7 r/n) copbl. Obwas wenoyHocTb cocTaBnsaeT 7,5-8 r/n. Bce ocTanbHble napameTpbl,
BKIIHOYasi COCTaB pacTBopa, MoCreAoBaTensHOCTL onepauui U T. 4., Te Xe, 4to npu obpa-
BoTKe CypOBOM POBHMLbI.

TexHONOrM4ecknn NPOLECC OKUCIUTENBHOM Bapku POBHWULBI MW MPSPKU COCTOUT U3
06paboToK: KNCNOBaHME B PACTBOPE CEPHOM KMCMOTbI, HEUTPann3aums, OKUCIUTENLHAs Bap-
Ka, MPOMbIBKA, KUCIMOBaHWE B pPacTBOPE YKCYCHOW KUCMOTbl, MPOMbIBKA. [ns KMCnoBaHus
Hambonee LenecoobpasHbiM ABMAETCH NPUMEHEHe cepHol kucnoTsl (1,4-1,7 r/n) ¢ pobae-
neHnem cmaumsarens (0,25-0,3 r/n). O6paboTka npopormkaeTcs B TeyeHue 25 MuH npu
Temnepatype 35 °C — 40 °C. [Janee ¢ Lenblo HENTpanM3aLum oCcTaTtouHOM CEPHOM KUCHOThI
faeTcsa 06paboTka pacTBOPOM LLENoYM B TeYeHe 5 MUH 40 OCTaTOYHOM KOHLUeHTpaumm 0,1—
0,2 r/n, cuvTasa Ha epkvn HaTp. Takas obpaboTka npepoTBpaLlaeT BbiNafeHVe [BYOKUCU
KPEMHUsI B Ha4anbHOW cTagmum 0bpaboTku Npu OKUCIUTENBHOW oTBapke. MonoXxuTensHbIM B
NPUMEHEHNMN KMUCIOTbI ABMSETCS TaKKe YaCcTUYHOE YAANEHWe COEANHEHWI, CoAepXalLLmMX Ka-
TWOHbLI (Meaw, xenesa u ap.).

O6paboTky POBHMLbI BEAYT B 3aKPbITLIX annapartax. Jns nonyyeHus '/ 6enoi posHM-
Libl TEXHOMOTMYECKUI PEXUM Takol Xe, kak u ans 1/ 6enoit poBHULLI, HO KONMMYECTBO Nepe-
KMCK BoZOpoaa yMeHbluatoT Ha 25 %. MNpu 60nbLIOM cogepXaHnuM Ha BOMOKHE (CTraHLeBOM
HeaonexanoM, MOYEHLOBOM) MOKPOBHbIX TKAHEW M HalMuMn MSrkOW BoAbl B pacTBop Ans
okucnuTensHon Bapkn anobasnsoT 1 r1/n 60%-HOro Mbina. Beuay OTCyTCTBMS OTXKMMA
YMEHBLUUTL BRaXXHOCTb 06paboTaHHOM POBHWLEI B ABa pasa MOXHO MPOMnapkow ee B anna-
pate Trna OB-500-J1 unmn NpoayBKOM BO3LYXOM B CyLUUIbHbIX annapartax. ObpaboTky pos-
HWLI MPONapKOW MOXHO BECTM TOSBKO MPWU UCMONB30BaHUM KaTyLLeK U3 HepXKaBeroLLen cTa-
nuv. PoBHWLa nocne npoMbIBKM nogsepraeTcs 06paboTke napom nog AaBreHnem 2 atm B Te-
yeHue 30 MUH.
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Ona o6paboTkv poBHULbI U3 KOPOTKOrO BOSIOKHA KOHLIEHTpALMA KanbLMHUPOBaHHON
coAbl CHKaeTcs, a obLwas WenoYHoCTb B COYETaHUN C CUNMKATOM HaTpusi COCTaBnsieT 3—
3,2 r/n, cumTan Ha eakuin HaTp. KOHUEeHTpaums ocTanbHbIX KOMMOHEHTOB TaKas e, Kak U And
poBH1LbI M3 odyeca. CoBCTBEHHO, OKMCMUTENbHAsi OTBapka MPOBOAWTCA MpU Temneparype
95°C — 98 °C B TeueHue 70 MuH. PasorpeB Ao aToM Temneparypbl npoaomkaercs 40—
50 MuH. MNMpoMbIBKY NPOM3BOAAT ABaXAbl ropsyer Bogon no 10 MUH Kaxaas, npu 3TOM B
BaHHy AN nepson NpomMbiBkn aobaensoT Tpunonudocdar Hatpusa. Tak ke, Kak u nocne
LLIENOYHOM OTBapPKM, MPOU3BOAAT KMCNOBAHUE YKCYCHOW KUCIOTOW WU NPOMbIBKY. IoBbILLEHNE
KOHLIEHTpauuM cunukata HaTpus YyBENUUMBAeT €ro pacxof, CTabunbHOCTb LWENoYHo-
CUINUKaTHO-NEPEKNCHOIO pacTeopa, a Takke 6enunsHy npsku. Mcnonb3oBaHne ero B pacteo-
pax OKUCINUTENbHOW BapKu NPsHKM HECKOMNBKO MoBbIWaeT ee GenmaHy 6e3 noBbIWEHWS pac-
XOAa akTUBHOTO KUCNOPOoAa, HECMOTPS Ha NoBbiweHne pH-pacTeopa.

HopMbI pacxoaa XMMU4ecknx matepuanos Ans Bapkn U 6eneHns poBHULILI NpuBeae-
Hbl B Tabnuue 2.32.
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Tabnuya 2.32 — HopMmbl pacxoga XMMUYECKUX Matepranos Ans Bapku 1 6eneHns poBHUUbI, % OT MacChl pOBHULI

OTBapeHHas poBHULA

XMUYe-n3 cTnaHue- W3 ctnaH- 3 Mo- M3 NyBsiHOro BO- (M3 CTNaHLEBOro BOMIOKHA (BbICOKNE U3 CTNaH- M3 MOYEHL0BOrO 1 ©
CKVEe Ma-[BOro BOMOK- |UeBOro  MEHLOBO- [NOKHA (OObIYHbLIE BbITSIKKM) LieBoro  [BOMokHa (BbiCOKME | 3 @z
TepuanbiHa (BbICOKME BOMOKOH [0 BO- BbITSKKW) BONTOKHA [BbITSKKN) 8 L o} e
BbITSKKKM)  [Ha (06bIY- [NOKHA (0BblYHbIE o o $ Q
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o e |o o o T |6 311308 col2 |o o |3z ?3554
5|86 |& |8 1% I8 |& 8188 |& |225/3%q/8(535 & |8 |& 2258 [2285¢
Sla 3 |8 |2 |8 |2 |8 |alec |8 |@acoZZa |08 |8 | |8 |@ac8|le |=29¢FE
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Kaneum- 21, 11, [7,6 18,0 10,024,0 1504,2 8,56,8 1851185 [10,0 [8,0pB,0 40 (11,272 18,5 11,0 2,0
HUpo- [0 |0
BaHHas
copa
14,4 6,8 8,5 1,0 1,0 1,0 1,010 1,0 n,0 1,0 52 1,0 3,5 (14,4
Kaycrw- 0,9 0,9 09 P9 09 20 20pR0 110 [0
Heckas |y gy g
Eona 09 0,9 0,9 09 9,0[10,0 96 8,0 [16,8 12,0 3,4
Vl_
CynbdUT 0,9 1,3 11,2(11,2 [10,0 8,8 11,2 1,2
Hatpus (0,9 0,9
10 1,0 10 (1,2 1,2 04 (1,313 1,0 2,2 4.0 1,040 1,0 1,0 1,0 1,2 2,2 0,3 11,2 1,3
Cwnukar|1,0 |1,0
HaTpUS 0,3 0,3 03 03 03 1,7 0,2[0,2 0,3 0,3 0,5 0,30,5 0,3 0,3 0,3 0,3 0,3 1,5 0,3 [0,4
0,3 10,3
Ykcyc- 0,8 0,8 0,8 0,8 0,8 1,71,7 1,5 1,5 1,0 1,510 n5 15 1,5 1,5 (1,5 16 1,56 2,0
0,8 10,8
Has kic- 1,6 10 (6010 (16 16 1,6 1,6 98 [1,6
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Inota 8,5 18,5 4,5 8,545 85 82 |79 9.8 9,8 02 98 50

Cmaun- 0,2 [0,2 0,15 10,20,150,2 (0,2 0,2 0,2 |0,2 0,2
BaTernb

ITpuno-
Inndoc- 2,5 2,5

chbar 0 00

CepHas 5.0 50

KUCNoTa

Mepe-
KMCb BO-
inopoza

CepHo-
KNUCHbIV
MarHum

Xnoput
HaTpus

HuTpat
HaTpus

Xnopa-
MUH

MpumeyaHusa

1 MNpw obpaboTke NyGsHON POBHMLbI M3 CMECK KOPOTKOrO BOSIOKHA W o4eca Be3 faBneHnst pacxos kayCTUYeCKOW COabl NoBbIa-
etcs 8o 14 % (BmecTto 8,5 %, npeayCMOTPEHHBLIX Npy 06paboTke Nog AaBNEHVEM).

2 Mpwn OTCYTCTBUM XIOpaMmHa NpUMeHsieTcst 06paboTka rMnoxnopuToM HaTpus, MpU 3TOM Pacxoj XWMAKOro Xropa cocTaBnseT
2 %, a pacxof kayCTUYECKOM cofbl yBENUMUUTCS Ha 2,4 %.

3 MNpwn BonbLUOM cofepXaHWM Ha MOYEHLIOBOM BOJIOKHE MOKPOBHbIX TKAHEW W MPpU HanmMyMn MSrkow BoAbl MpeaycmartpuBaeTcs
pacxon mbina B konnyectee 1,0 %.
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Bapka n 6eneHve NnbHAHOW U NbHOcCOAepXalen Npsixku B 606MHax Npon3BoaATCA B
OCHOBHOM TOIBbKO Ha Tex NpeanpusiTUsiX, rae HeT cBoew npsgunbHon dabpuku. O6paboTky
JIbHAHOW, NBbHONABCAHOBOW MPsiKM Npoms3eoasT B annapatax tmna OBb-5001 npu mopyne
BaHHbl 1: 8,5, nnoTtHocTM HamoTku 0,32-0,37 r/icm®, 3arpyake 500 kr, @ xnonyaTtobymax-
HOM — Mpu Moayne BaHHbl 1: 13, nnoTHocTn HamoTky 0,23-0,25 r/icm® u 3arpyake 300 kr.
O6paboTky NpshkM B MOTKax OCYLLECTBMSAOT B annaparax ¢ HacocoM rnpu Mogyne BaHHb! 1 :
7 v B annapartax 3BOpbikMHa Npu Mogyne BaHHbl 1 : 19. PexyMbl Bapkn n GeneHns npsiku B
©061Hax 1 HOPMbI PacXxOA0B XMMPEaKTMBOB NpuBeaeHs! B Tabnunuax 2.33-2.35.

TvnoBble TEXHONOMMYECcKNe pexumbl BeneHns nNpsxu paspaboTaHsl AN NOnyYeHns
1/2 Genon npskn. Onsa nonydeHua 1/4 6enoli MpsbkyM KONMMYECTBO MNEpPeKMcn BOAOpOAa
yMeHbLaT Ha 25 %, KOHUEHTpaumio BCEeX APYrMX KOMMOHEHTOB He M3MEHAT. Takke He
W3MEHSOTCA W Apyrme napameTtpbl. HenTpanusaumio cepHOW KMCMOThl MOcne npensapu-
TeNbHOro KWUCIOBaHWSA NPOU3BOASAT KayCTUYECKOW UMK KanbLMHMPOBaHHOW cofon. [Jonycka-
€TCsi NPOU3BOANTL HEWTpanusaumo kak 6es cnvea pacteopa, Tak W nocne cnvea pacTeopa.
Mpn oBpaboTke NbHONABCAHOBOM MPSXM KOHLEHTPALMIO LLEMNOYN N aKTUBHOTO KUCNOPOAa B
pacTBoOpax CHIDKaOT B COOTBETCTBUN C COAEPKaHNEM NaBCaHOBOrO BOMOKHA.
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Tabnuuya 2.33 — TexHOMNOrMYeCKME NPOLIECCHI Bapku Npsixu B 606mMHax n MoTkax

O6paboTka npsxu B 606uHax OBpatorka npsxm &
MOTKax
MpoLeccs 06paboTku, co- Elg:;:g:? U3 MbHSHOMO W 2331;!:;9!H0I’0 U3 NbHSHO- | U3 NbHAHO-

CTaB pacTsopa 1 napameTpbi OYECKOBOrO °Nas- | rounode- | rowuoue

HUA CaHOBOro BO- | CKOBOrO CKOBOIO

BOJ'I.OKHa NOKHa BOINOKHa BOIOKHa
(MI:8,6) (M1:8,5) (MI:7) (ML:19)

LLlenovHas Bapka
KansuvHupoBaHHas copa rin 13,0-14,0 17,0-18,0 | 14,0150 5,0-5,5
KaycTtuuyeckas coga rn 2,5-2,7 0,9-1,0 2,728 0,8-0,9
Bucynedut Hatpua r/in 0,9-1,0 0,9-1,0 0,9-1,0 0,4-0,5
Cunukat HaTpus r/n 0,9-1,0 0,25-0,35 0,9-1.,0 0,405
Cmaunsarens r/n 0,25-0,35 6,7-7,0 0,25-0,35 | 0,1-0,15
LLlenoyHocTe B nepecyeTte r/n 7,7-8,0 4,5-8,8 2,7-3,0
Ha efKuiA HaTp
MpogomkutensHocTe  06-|  MWH 40 40 40 40
paboTku:
nogorpes no 95°C — MUVH 120 120 120 120
98 °C
obpaboTtka npum 95 °C —
98 °C
MpombiBka
opsyas BOAa npv MUH 20 20 20 20
65°C— 70°C c¢ Tpuno- r/n 0,5-1,0 0,5-1,0 0,5-1,0 0,2-0,3
nmgocdarom
lopsyas BOAA npuv MUH 10 10 10 10
65 °C — 70 °C (aBa pasa)
XonopHas BoJa npv MWH 10 10 10 10
10°C—20°C
Kncnosaxue
YKcycHas kmenoTa r/n 1,1-1,2 1,112 1,1-1,2 0,4-0,5
TemnepaTtypa pacteopa °C 25-30 25-30 25-30 25-30
MpogomkuTensHocTs  06- MUH 30 30 30 30
paboTkun
MpombiBka
XonopHas Boja npwm MWH 10 10 10 10
10 °C — 20 °C (oawuH pas)

LLlenoyHoCTb pacTBOpOB Npu 06paboTke NbHONABCAaHOBOW NPsikK cosgaroT fobaene-
HWEeM KanbLUMHMPOBaHHOW COAbl U cUnnKaTa HaTpus. beneHne NbHAHOM U O4YECKOBOW NPSHKA
6e3 NaBcaHOBOro M C BOXEHVMEM NABCAHOBOr0 BOMOKHA MOXHO NMPOU3BOAUTL HE TOMbKO
XWMAKOCTHBIM, HO 1 3anapHbIM CNOCOBOM OKUCITUTENLHOW BapKu.
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Tabnuuya 2.34 — Tunosble TEXHOMNOMMYeckMe npouecckl 6eneHns npsxu B 6o6uHax u
MOTKax cnocoboM OKUCIUTENBHOW BapKu

Mpoueccel o6pa{Ep. 13

O6paboTka npsixkm B 606mHax

O6paboTka npsku B

00TKM, COCTaBMEPEeHNsi U3  NbHA3 NbHAHO3 NBHAHO-M3  XNOM-U3  NbHAM3  XJI0M
pacTtBopa un napa- Horo  uro ¢ 33%fo ¢ 50%koBoro  |HOro WKOBOTO
METPbI ouUecko- |naBcaHO- [naBCaHO- [BONOKHA [0YecKOBO- [BOMOKHA
Boro BO-{BOro Bo480ro  BO{MI:13) [0 Bonok4(MI:30)
InokHa  [nokHa InokHa (MI: [(MI:1
(MI:8,5) |(MI:8,5) [MI:8,5) 7) 19)
MpepBaputens-
HOe KncnosaHue
CepHas kucnota [r/n 1,520 1,5-2,0 1,5-2,0 1,5- 11,1-
Cmaunearens r/n 0,25-0,35(0,25-0,35 10,25-0,35 2,0 (1,2
Temnepatypa 30—35 [30-35 0,25(0,25-
pacTeopa °C 30-35 25 25 - 0,35
MpopormkuTens- (MuH 25 0,35[30-35
HOCTb 06paboTKM 30- 25
HevTpanusauums 35
pacTeopa nocne| 25
KMCrOBaHUS
Kayctuueckas co-r/n 0,1-0,2 10,1-0,2 0,1-0,2
ina (nocne
HevTpanusauum) [°C 30-35 30-35 30-35 0,1-
Temnepatypa 10 0,2
pacTeopa MUH 10 10 0,1-
MpopomkuTens- 0,2 [30-35
HOCTb 10
OkncnuTenbHas 30-
Bapka rnocrne cnu- 35
Ba  HeuTpanmnsa 10
LIMOHHOro pacTBO-
pa 0,1—0,2
r/n 0,1—0,2 0,1—0,2 [0,3—0,5 [0,1—0,2 0,08-0,1
CepHOKNCTLIN r/n 0,3—0,5 0,3—0,5 [9,5—10,0 |0,3—0,5 0,2-0,25
MarHuim r/n 11,0-12,0 0,05-
Tpunonudocdar |r/n 3,2—3,3 9,0—10,0 2,3—2,4 0,1 [1,2—1,3
KansumHuposaH- [r/n 12,0-13,0/11,0-12,0 4.0—5,0 0,15- 2,0—2,5
Has cofa r/n 0,25-0,35(0,1 10,2 [0,25-0,35
Kayctuuekas coga —
CunvkaTt HaTpus 0,2 1,7—
CMaumBarens 0,3 1,9
L 40—
0,5 5,0

MpumevarHne — [na GeneHvs nNbHAHOW M OYECKOBOW MPSHKM MOXHO MPUMEHNATL 3a-
napHom cnocob okucnuteneHoM Bapku. [Mpu 3TOM nocne pasorpeea A0 TemnepaTypbl
95 °C — 98°C pactBop cnuBatoT U B TedeHne 30 MuM MPOM3BOANAT 3anapusaHue npwu
95 °C — 98 °C 6e3 130bITOMHOro AaBneHus.
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Mpv npoBeaeHUM NEPBOA CTaAMM TEXHOMOMMYECKOro NPoLEecca OKUCIUTENBHOWN BapK/
(pasorpeB go 95 °C — 98 °C) pacxogyeTtcs Gonbluas YacTb LWEnoyyW, & rnaBHoE akTMBHOro
KMCnopoga, No3TOMY K KOHLLY npoLecca BO3MOXKHbI Crydau NonHOro pacxofa Kucnopoaa, 4to
NpPUBOAMT K NpeobnaganHunio npoLecca LLenoYHon Bapku.

[vHamuka pacxoaa cunukaTa HaTpusi NoKasbiBaeT, YTO KOHLEHTPaLus ero ymeHblua-
eTCs B TeYeHme Bcero npouecca. MosToMy Ans yMeHbLUEHUS OTPpULaTENbHBIX ABNEHWA, KO-
TOpble MOryT pasBMBaTbLCH BO BTOPOW cTagumm npouecca (oOpaboTka mpw Temnepartype
95 °C — 98 °C), paspaboTaH npoLecc, B KOTOPOM BTOpas XWAKOCTHas CTaaus npouecca 3a-
MEHSIeTCSi MPOLIECCOM 3anapyBaHus.

[Mpn okMCNMTENLHOM BapKe CypOBOM NMPSPKMA M POBHULLI YAENbHAA BA3KOCTb LIENMONOo-
3bl N 4OBPOTHOCTb NPSPKM MOBLILLAKTCSH C MEHBLUEA NOTEPEN MACChl BOSIOKHA, YEM NP LUE-
NOYHO-NEPEKUCHON NOAroTOBKE. MpY OKUCNUTENLHON Bapke U YMEHBLUEHHOW KOHLIEHTpaLmm
LLenoym B pacTBopax Mpy OAHOM U TOM K& COAEePXXaHUM cunukaTa HaTpus nydwve 6ennsny
NPSKN 1N YAEMbHYIO BA3KOCTb LIENMIONO3bl MOXHO MOMy4YUTb, €CMN B KAYECTBE LLENOYHOro
peareHTa NpuMeHsATb eakuin HaTp. py 3TOM pe3ko CHWKAETCs pacxof akTUBHOIO KUCHOpOo-
Aa. Mpn yBennyeHnn KonuuyecTea cunukara HaTpusi pacxof aKTUBHOIO KUCIIOPOAA YMeEHb-
LiaeTcs.

lMpn ogHOM 1 TOW e KOHLEHTpauum B pacTBOpe CUiMKarta HaTpus U Metacunukara
HaTpus (no copepxaHuio SiO2) B METacunMkaTtHOM pacTBope, HECMOTPS Ha NOBbILEHHOE
3HaveHue pH, pacxoayeTca MeHbLUee KONMMUYECTBO akTUBHOrO kucnopoaa. Mpu okucnutens-
HOM Bapke B AWCTUNNMPOBaHHOW Boge (04eHb Msrkon 6es3 cornen) npsbka UMeeT MEHbLLYIO
GennsHy (Npu GonblueMm pacxofie akTUBHOMO KUCropoaa), Yem Npu OKUCIUTENbHOW BapKe
npspky B Bornee ecTkon Boge.
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Tabnuuya 2.35 — Hopmbl pacxofa XMMUYECKMX MaTepuanos AN Bapkn 1 6eneHns npsbku,
% OT Macchbl Npskn

Bapka npsu beneHwe npsaxu
nbHO- nbHonaB-
NbHSHON 1 naBeca- | NbHAHOM U ove- xnonyaro- CaHoOBOM Ha
O4YECKOBbIA | HOBOW C CKOBOW ByMaKHOW annaparax
XvmMudeckue marepu- 33% N2 OB-500/
ansl Ha "a an- Ha an-
anna- B Ha anna- napa- c33%|c50%
patax| mor- | parax | "aParax|BMOTm) o |BMOT! fae- | nas-
0B-5 | Kkax |OB-500M 051'1500 X050 | ¥ | cana | cawa
oon on
KansumHuposarHas (12,0 (12,0 |15,0 10,0 |8,0
copa
Kayctnueckas copa |2,3 2,2 0,9 4.0 50 3,0 4.4 1,0 1,0
bucynbsdput Hatpusa |0,9 1,0 0,9 11,0 10,0
Cunvkat HaTtpus 0,9 1,0 1,0 1,0 2,0 6,0 8,3 9,0 8,0
YkeycHas kucnota (0,9 |0,9 0,3 0,3 0,3 1,4 1,8 1,0 1,0
Cwmaumsarens Tvna (0,3 (0,3 (0,8 1,5 1,0 0,4 0,8 0,3 0,3
on-10
KoHTakT 1,0 1,6 4.0
Tpunonudgocdat 08 (08 9,5 9,5 0,7 0,8 1,5 1,5
CepHas kucnota 1,6 1,6
Mepeknce BOAOPO- 0,2 0,1 4,0 4,3 50 4,0
aa
Creapokc 0,2

B HacTosiLee BpeMsa Ha npeanpuatuax PO 1Mcnonb3ytoT B OCHOBHOM HerpepbiBHbIe
cnoco6bbl 6eneHns NbHAHOW U NONYSILHAHOM TKaHWU, ANA ONpeAeneHHbIX apTUKynoB TKa-
HW NPYMEHSIOT NonyHenpepbiBHbIE cnocobbl 6eneHns B pxurrepax. bonbMHCTBO NbHSHbLIX
W NOnynbHSHBIX TKaHen oTGenmnBaroT B xryTe. MMeeTcs TeHAEHLMS K BHEAPEHUIO TEXHOINO-
rM 6eneHunst pacnpasneHHsIM NMOMOTHOM ANS yHMBEpcanbHbIX NMHUA. OcobeHHo 3To akTy-
anbHoO ANS MONYrbHSAHLIX, JIBHONABCAHOBbIX TKaHEeW, TKaHEN C LIBETHLIMU HUTSIMW U TKaHEn
NOABWKHOW CTPYKTYPbI.

[nsa xrytoBoro otGenveanHnsa McnonbayoT nuHMK JIXKO-1-1 (knaccuyecknin BapuaHT)
nnu JHKO-1-N1-1 (cokpalleHHbIi BapuaHT). JIMHUM oTnn4aroTes Yncnom cekumin. Ha JKO-1-11
peanuayeTcs HenpepbIBHbINA LLENOYHO-TOMOXTOPUTHO-NEPEKUCHBIA cnocod GeneHns. JinHmna
COCTOMT U3 NATU CEKLMIA, KaxKAas CEKLMA MMEET MOMHO-MaTtepyarble MallnHbl CO cBOGOAHBIM
xrytom MC-260-1]1, komneHcaTopbl U annapat ABX-1 n nna sanapvBaHns N BblexuBa-
HUS TKaHW.

1-A cekuma npefHasHadveHa AnNsS paclnmMdoBKM TkaHW. B knaccuyeckow TexHonormm
TKaHW NPOMUTLIBAKOTCSH PacTBOPOM TUMOXIIOpUTa M BbINEXMBAOTCA OnpefeneHHoe Bpems.
B nocnegHue rofbl NPeanpuaTUs nepelny Ha obpaboTky TkaHW BMECTO ruroxnoputa pac-
TBOPOM LLABENEBON KWUCMOTbI, CYMTaa 3To Gonee 3KOHOMWYHBIM U CNOCOOCTBYIOLLIMM MOBbI-
LUEHWIO KonnyecTBa TkaHW. Pexum o6paboTkv: TKaHb MponmUTLIBAETCA PacTBOpOM Liasene-
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BOW KUCMOTbI C KOHUEHTpauuen 2-2,4 r/n npun temneparype 50 °C — 60 °C, omkvmaeTcs v
BbinexxmBaetcsa B ABX ot 1-1,5 4, 3aTeM npombiBaeTcs Bogoi B MawmHe MC npu Temnepa-
Type Bogbl 50 °C — 60 °C. EcTb npeanpusThs, rae BHEAPEHb! TEXHOMOMNM (PEPMEHTATUBHO
PacLLUNMXTOBKM aMunasamn ¢ nocrneayroLen NPOMbIBKOM LLABENEBOW KMCTOTON.

2-a cekuuna: obpabotka TKaHW LLENOYHO-NMEPEKUCHOM pPacTBOPOM, COCTOALMM U3
MPOMNUTKM TKaHW CTabUNU3NPOBaHHBLIM MEPEKMCHBIM PacTBOPOM, OTXKUMA, 3anapvBaHus npu
Temnepatype 85 °C — 90 °C B TeueHne 1-1,5 4 B ABXK, npomMbIBKM CHavana ropsyer Boaom
60 °C — 65 °C, NoTOM XONOAHOM BOAOW.

3-7 cekuus: obpaboTka pacTBOPOM MMMOXOPUTa, BKMHOYAs NPOMUTKY, OTKUM, Bbine-
*uBaHue B ABXX 1-1,5 4 6e3 HarpeBaHms, NPOMbIBKY B HECKOMbKMX MalmnHax MC xonogHom
BOJOW.

4-7 cekumna: obpaboTka LWEenoYHO-NepekncHbIM PacTBOPOM A BblpaBHMBaHUA Ge-
NM3Hbl. TKaHb UM NPOMNUTLIBAETCS PacTBOPOM MEPEKUCU BOAOPOAa, OTKUMAETCH, 3anapu-
BaeTCH, UM BbiNexuBaeTca B pacteope npu Temnepatype 80 °C — 85 °C B TeueHne 1-—
1,5 4. 3aTem nNpoMbIBaETCA ropsyer 1 xonoaHon soaown. MpeanodnTensHO Aepxatb B pac-
TBOpE.

5-51 CeKuMs: KMCNOBKa PaCTBOPOM CEPHON UMM LLABENEBOWN KUCIOTbI C MOCNEAYIOLMM
BbinexmBaHnem B ABX 30 MuH 1 npombiBkon xonogHown sogon. Mocne yero cnepyet obpa-
DoTKa PacTBOPOM KanbLMHUPOBAHHOW CoAbl C KoHUeHTpauven 0,6-0,8 r/n ana HeWTpanuaa-
LMM OCTaTKOB KUCMOThI U OKOHYaTenbHas NpoMbIBka BOAoW. [Ans nosbiweHa 6enmaHbl TkaHn
B NMOCMEAHIOK MPOMBIBHYIO MaLLUMHY BBOAMTCS ONTUYECKUA oTOenuBaTenb.

[aHHbIN TEXHONOrMYECKUA NpoLecc oTbennBaHusa MCnonb3yT aAna Haubonee Tpya-
HoOTOENMBaEMbIX TKaHeW, HanpuUMep WM3roTOBIEHHBIX U3 POBHULI OKUCIIUTENBHON BapKu.
Tak Kak acCOPTUMEHT JbHSIHbIX TKAHEN OYeHb pa3HoobpaseH, To NpeanpUATUS UCTONb3YOT U
YKOPOUEHHbIE TeXHosornyeckne cxembl 6enenms. Tak, Ha nuHum JDKO-1-11-1, umetowen Tpm
CeKLUM, He MpUMEHSIETCS rMnoxsiopuTHas obpaboTka, a MCMorb3yeTcs TOMbKO LUENOYHO-
NEPEKNCHbIN cnocod BeneHus.

Kpome »ryToBbix cnocoboB 06paboTku, Ha NPeanpPUSTUSX NPUMEHSIOT MOTOYHbIE NU-
HUM AnsA GeneHnst TkaHe pacnpasBneHHbIM MOIOTHOM.

Ha HacToswmin MOMEHT rMMNOXIOPUTHY0 0BpaboTKy 3aMeHsAT Ha GecxnopHbie Tex-
Hornorvn 6eneHns, rae MnNoxnoputHasa obpaboTka 3ameHeHa Ha GMOOTBapPKy MMM AOMOSHU-
TENbHYH CTafMI0 NEpPEKNCHOro GenenHus.

MoaroToBka NeCTPOTKAaHbIX JibHOCOAEPKALUUX TKaHeN

JIbHsiHas npoMbIwneHHocTe PP BbinyckaeT goctatodHo 6onblwon 06bem nectpoTtka-
HEW, KOTOPbIE U3rOTOBNSAIOT U3 OKpalLeHHOW npsiky. Koraa TkaHb He umeeT Bernbix y4acTkoB
u 6onee yem Ha 80 % M3roToBNEHa U3 LIBETHOW NPSXKU, TO B OTAENOYHOM MPOU3BOACTBE ANS
Hee NPOBOASAT TONLKO OMNepaLuio paclUNMXTOBKU. TkaHW, BblpaboTaHHbIE Ha OCHOBE BapeHoW
Npsbky U pOBHULBI, He noapepraroTcs 6eneHno. [Ina HUX MCNONb3yeTCA TEXHOMOrMsA pac-
LUNUXTOBKM (B pacTeopax KUCNOT, PEPMEHTOB UM LLENOYHasa pacLUNMXTOBKA) UKW TEXHONO-
rmyeckasi cxema MoAroToBKW NO onepauusiM: pacLUNUXTOBKA — LUEenoYHas oTBapka — KuUC-
1IoBaHWe — NPOMbIBKa.

TunoBoe ob6opyaoBaHUe JSIbHONPOU3BOACTBA

CoepemeHHoe obopyaoBaHue ANns oTeapku, 6eneHns n KpawweHns NbHAHOW NPSKN B
606uHax n HaBosAx obnagaeTt 6onee BbICOKOW YHMBEPCANLHOCTLIO, YHUUKaLMEN N ypOBHEM
aBToMatmsaumm. OTevecTBeHHble annaparbl NOABEPrIIUCL CYLLECTBEHHOMY COBEpLUEHCTBO-
BaHUIO 3a CYET BBEAEHWUS BaKyyMUPOBAHUS, MEXaHM3auuM 1 aBToMaTusauum ynpasneHus,

133



UTC 39—2017

NOBLIWEHNA YAENBHOW CKOPOCTU LMPKYMSLUA, CHUWKEHUS MOZYNA BaHHbl W Ap., Hanpumep
AKQ n AKQC-601(602).

HoBoe nokoneHnue npsbkekpacunbeHbIX annaparoe Tuna AKL ansa kpaweHus noa fas-
INleHMeM NO3BONSIET MPOBOAUTL MPOLIECChI MOKPLIX 06paboTok nNpu Temnepatypax Bbiue
100 °C ¥ NOBbIWEHHBLIX CTATUYECKUX AaABMNEHUSX, UCKMIOYaloWmx 3akunaHue pabouero pac-
TBOPA Ha BCACLIBAIOLLEN NIMHAN LIMPKYIIALMOHHOTO HAcoca U NPEAYNPeXAaoLLIMX KaBUTaLmio.
Ina 06paboTkn nakoBOK pasnuuHbix OpM CyLLecTByeT Habop KOMMMEKTYOLWMX U3aenui,
COCTOSALLMIA U3 KOP3WH, LMIMMHAPOB UM CTEPXKHEW ANS 3arpy3kn B HUX BOMOKHA, YecaHoun
neHThl B knybkax n npspkm B 606uHax. Lindposble nHAEKCH MapKMPOBKK annapaToB o3Haua-
I0T: nepeble UMdpoBble MHAEKCHI yKasbiBaloT Ha 0ObeMbl kpacunbHbix 6akoe, cocTaensto-
e o6biuHo 2, 3 1 6 M3, nHaekc «O» — cTeneHb apToMaT3aLmMK; NocneaHne nHaekcol: 1 —
annapartbl Ana 06paboTkn BOMNOKHA, YeCaHOW NEHTbI B knybkax nnu posHUUbl;, 2 — ans o6-
paboTKX NPSHKA UNN HUTOK.

MpyMeHeHre Bakyyma — ofivH 13 Hanbonee 3peKTUBHBIX METOAOB UHTEHCUUKa-
Lmn npoueccoB nponutkn, obecneunBaeT ObICTpoe 06bEMHOE U paBHOMEPHOE MOrnoweHne
BOAbl U peareHToB, T. €. paboyero pacrsopa, YTO MO3BONAET CYLUECTBEHHO MOBLICUTL CTe-
NMeHb NPOMUTKW, COKPaTUTb BPEMS 3aroniHeHust kpacunbHoro 6aka pabouMm pacTtsopom u
BpeMs KpaweHus. MoBbILaeT Ka4yecTBO NPOAYKLMKN, CHWKAET pacxop BOAbl, Mapa v anek-
TPO3HEPTUM, YCKOPSET NpoLecc pukcaumm KpacuTens 1 T. M., Npu 3TOM yckopsarTes anddy-
3MOHHbIE MPOLIECCHI.

Ha pucyHke 2.24 nokasaHa TEXHOMOornMyeckas cxema ckopocTHoro annaparta AK-601
(AKOC-601-1), npegHa3Ha4yeHHOro ANsi MHTEHCUBHOW >XWMAKOCTHON 0B6paboTkm (KpawweHus,
BeneHusl, NPOMbIBKM) HEMPSAEHOrO BOJIOKHA, NMBHAHOW POBHULIbI UMW YECaAHOW NEHTbI Npu
Temnepatype Ao 140 °C, pabouyem gasnerHum 0,4 Mla, Bakyyme go 90 %. B coctae annapa-
Ta BXOAAT: 1 — pacwmpuTenbHbIA COCyA, NPeAHa3HaYeHHbIA AN KOMMEHCUPOBaHUA N3Me-
HAKOLWErocst 06bemMa XUOKOCTU NMpu ee HarpeeBaHun u oxnaxaeHuu; 2 — otcek (80 n) ans
xumMmmyecknx pobasok (OX1); 3 — oxnagutenb, npegHasHavYeHHbIM ANS oxnaxaeHus pac-
TBOpA, MOCTYNaloLEro B pacluMpuTenbHbIA cocyn, 4 — KpacunbHbii Gak. B ueHTpe Gaka
pacnonoxeH CTepxeHb Ana dukcaumm Hocutens, B ynop 6aka BcTpoeHa o6BogHas cucrema
7 (bannac), obecneunBaroasi NoOnHbIN CNMB OTPaboTaHHOro pacTeopa ua 6aka; 5 — BakyyMm-
Hacoc Ana o6e3Bo3fyLUMBaHUA TEKCTUMBHOrO marepwana; 6 — npurotoButesnbHbIn 6ak ¢
mewuankon M; 8 — oceBol (peBepCHBHbBIN) LIMPKYNSALUMOHHBIN Hacoc, paboTarowumin ¢ yaenb-
HOWM cKopoCTbO LMpKynsiumm 30 n (kr)/MuH, T. €. HEBbICOKOW CKOPOCTBLIO, UTO TpebyeTcs ana
UCKITIOYEHMS TMAPOMEXaHNYECKOrO NMOBPEXAEHUS POBHULBI UMW YECaHON NeHThl; 9 — LeH-
TPOOEXHBIN MOAMUTOYHBIA Hacoc, nMpefHasHavYeHHbId ANsa BHeceHus fobaeok B pabouvn
pacTBop v co3aaHusi B 6ake cTraTnyeckoro 4aBneHus.
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PucyHok 2.24 — TexHonornyeckasa cxema annaparta AKAC-601

AHanornyHy cxemy umetloT annapatbl Tuna AKAC-602, npegHasHayeHHble gns 06-
paboTKM NPSXU N HATOK U3 HaATypasbHbIX U XMMUYECKUX BOSIOKOH, HO B CPaBHEHWN C POBHU-
e n yecaHol /IeHTOW MNpsHka M HUTKM 6onee ycTOMYMBBLI K rMApoAMHaAMUYeckomy BO3Aeil-
CTBUIO LUPKYMPYIOLEro pacTeopa, YTO NO3BOIM/IO MOBbLICUTb YAENbHYO CKOPOCTb LMPKYNA-
uun go 60 n (Kr)/MUH c NnoMoLbl LEeHTPo6exXHOoro Hacoca. [OnA M3MeHeHus HanpasBieHus
umpkynsaumm B ynop 6aka AKAC-602 BCTpoeH WMHBEPTOpP, T. € YCTPOWCTBO ANA nepeknye-
HUA HanpasieHusa LupKynsauuy pactsopa, a B 0OCTaslbHOM annapartbl UAEHTUYHbI.

[anbHeliwee coBeplleHCTBOBaHNE NPSXXeEKPacu/bHOro 060pyA0BaHNA NPUBENO K CO-
3paHuo annapartos Tuna AKAH [ns HU3KOMOAYNbHOrO KpaweHus npu Mopgyne BaHHbl (5-
9) : 1. HenonHoe 3anosiHeHME KpacW/bHOro 6Gaka XWAKOCTbI MNO3BONAET YNPOCTUTb KOH-
CTPYKUMIO annapaTta, Tak kak oTnagaeT Heo6Xo4MMOCTb B pacllMpUTENIbHOM cocye, Mnognu-
TOYHOM Hacoce v oxnagutene. 370 cnocobcTByeT CHMWXeHuo B 1,5 pasa pacxofga BoAbl W
cbpoca ee B KaHanu3auuo. Ha npeanpmaTUAX Halweid cTpaHbl yCTaHOBAEHbI HU3KOMOAY/b-
Hble annapatbl TMna AKAH (Hanpumep, dupmbl «Xucaka» (AnoHus), «KpaHTu» u «Tuce»
(PPIN)), oTnnMyatowmecs HU3KUM Mofynem BaHHbl (0T 3,5 : 1 40 15) 1 NOBbLILWEHHON! CTENeHbIO
aBTOMaTM3aunn TEXHONOTNYECKUX MPOLEeCCOB U ynpasB/ieHNsA Ha OCHOBE MUKpOMpoLeccop-
HOI TEXHUKMN.

BbicokoTemnepaTtypHas KpacuibHas malluHa noj AasBfeHnemM npumeHseTca Ana oT-
Bapku, 6eneHns, KpaweHUs U MPOMbIBKM X/IOMKOBOrO, LIEPCTAHOIO U CUHTETUYECKOro BOJIOK-
Ha, NPsXKW B MOTKax n 606MHax NoA AasfeHvem uam 6e3 fasneHus.

TexHuyeckne xapakrepucTukm annapatos Tuna AKAH npuBegeHbl B Tabnuue 2.36.

Tabnuua 2.36 — TexHnyeckue xapaktepuctuku annapartos tuna AKAH

3arpyska
Mokasatenu
10 25 30 50 100 200 -300 -500
Pa3mep kpacunbHo- 0450 x 0500 x 0600 x 0900 x 01200 x 01400 x 01600 x 01700 x
ro 6aka, MM 810 1350 1500 1500 1500 1500 1900 1900
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OkoH4aHue mabnuubi 2.36

3arpyska
Mokasarenn
10 25 30 50 100 200 | -300 | -500
flnowane warpeea- | 5 05 06 15 40 6,5 73 105
HUA, M
MowHOCTs, KBT 4 55 75 1 15 30 37 55

Annapar kpacunbHbIi Noa aasneHnemM AKO-6-2J1 npegHasHaueH nna 6eneHus, kpa-
LUEeHWS 1 APYrUX MOKPbIX 0BpaBoTok nog 1abbiTouHbIM AaBEHWeM A0 3 Kr/cM2 1 Npu Temne-
patypax o 130 °C nbHAHOM npskm B BoBMHax M NbHAHOM POBHWLbLI Ha KaTyLlKax
B nbHOBMPOM3BOACTBE TakkKe LUMPOKO MCMONb3YHTCA YHMBEPCArnbHbIE MalUWHBI TUNa BKAr-
repoB N SKEKTOPOB

HekoTopble Liexa MOAEPHU3NPYETCA C YCTAHOBKOW OfHO- U ABYXCEKLMOHHBLIX NUHWUIA
BeneHus. TexHUYecKas xapakTepucTvka OfHOCEKLUMOHHOW OT6enbHOW nuHuM ob6paboTkm
pacnpaeneHHbIM MONOTHOM: yAenbHbI pacxos Ha 1000 m TkaHw napa — 676 kr, Boabl —
1,5-2 M3, Tunosas TeXHOMOrMYEcKas CXema NonydYeHNs NbHAHBIX U MOMYSbHAHBIX TKaHEeN Ha
OCHOBE POBHUL|bI U OKUCIMTENBHOW BapKX NpefacTasneHa B Tabnuue 2.37.

Tabnwnya 2.37 — TvnoBas TEXHONMOrMYecKas cxema noslydeHns fbHAHBIX 1 NONYbHAHBIX
TKaHel Ha OCHOBE POBHMILIbI U OKUCIIUTENBHON BapKu

Smuccum
. . OcHoBHoe Tex-
BxogHoun no- | 3tan npouyec- | BoixoaHowW no- KoHueHTpauwm pactsopos 6e3
Homoruyeckoe
TOK ca TOK yyeTa pazbaBneHvst NPOMbIB-
obopyaoBaHue
HbIMW BOAAMU
Cyposas Oxvcnntens- |OT6enerHasn |Kotnbl
JbHAHas Has Bapka | poBHULA
pOBHMLA POBHULBI  C
npeneapu-
TenbHbIM U
3aKnoYu-
TernbHbIM
KMcnoBaHneM
Mpspka nony-|KpaweHve OkpaweHHas
Genas Ha oc-|kyGoBbiMK npska

HoBe oThe-|Kpacutenammn
JIEHHON poB-
HULI
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Smuccum
. . OcHoBHOE Tex-
BxogHow no- | 3tan npouec- | BbixogHow no- KoHueHTpayum pactsopos 6e3
Honoruyeckoe
TOK ca TOK yyeTa pa3baBneHusi NPOMbIB-
obopyanoBaHne
HbIMU BOAAMM
CypoBaa no-|®epmeHta- |Pacwnuxto- |lnocoBoyHo- | CTOKM — NPOMbIBHLIE BOAbI,
nybenas TUBHasi pac-|BaHHasi TKaHb |HakaTHoe o0o-|cofepxallyne NPOAYKTbI
TKaHb, LUSIMXTOBKA pyaosaHue hepMeHTaTUBHOIO rMaponn-
OLLIMXTO- (BeHuHrep), 3a Kpaxmana (onurocaxapu-
BaHHas oaxurrepel  (Kro-|gbl M npocThle  caxapa),
KpaxmarnsHoM crepc, Muuep-|depmeHT amunasa
LUANXTOM Mn pa), KeKTopbl
nony6enas (Soft floy), a
TKaHb c Takke nepsble
LBETHOM ceKUMn  NUHWIA
npsbken  me- drpMbl BeHUH-
Hee 50 % rep, Bakasma
Pacwnuxto- |Lleno4Ho- Ot6eneHHasn CTOKM — NpPOMBIBHBLIE BOAbI,
BaHHas TKaHb | NEPOKCUAHOE | TKaHb coaepxawme LenoyHble
GeneHve (no- peareHTbl (rmapokeng

BTOp CTagum
NS NbHAHbIX
W NONynbHs-
HbIX TKaHen)

HaTtpusa meHee 0,1r/n, kay-
ctuyeckas coga menee 0,02,
copa KanbUMHNpOBaHHasNA
1,3 r/n, cunukar
HaTpua <1,2 r/n), nepekncb
Bogopoaa (100 %) 0,05 r/n,
Tpunonudocdat HaTpusa
0,1 r/n, moueBuHa 0,5 r/n,
MAB 0,01 r/n, cepHOKUCHbIN
marHun 0,02 r/n

TennosblaenexHve
Bewecrtsa, 3arpasHsiowme
BO3AYyX
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OkornyvaHue mabnuuypi 2.37

OcHoBHoE Tex-

Amuccun

BxogHow no- | Otan npoyec- | BbixoaHown no- KoHueHTpaywm pacteopos 6e3
Honoruyeckoe
TOK ca TOK T —, yueta pasbaBrneHusi NpoMbIB-
HbiMKX BOAaMU
Ot6enenHas |lMpomexy- Ot6eneHHasn Mnoxnoput Hatpusa 0,1 r/n,
TKaHb TOuHOE  Ge-|TKaHb cunukat  Hatpusa 0,03 r/n,
nexHve ans nepekucs sogopoga 0,2 r/n,
NbHSAHBIX eakvn Hatp 0,2 r/n
TkaHen B TennoebiaeneHve
pacTteopax Bewecrsa, 3arpssHaowme
rmnoxnoputa BO3AYyX
HaTpua (npo-
LEeCcC, WUCKHo-
Yaembll  ©3
TexHonorun-
yeckoro  pe-
xuma)
OTt6eneHHasn |KpalweHne [mapkokpa- |[bkurrepsl, Ky6oBbii kpacutene nnu ak-
TKaHb (KPOME|aKTUBHBIMU  |LUEHas TKaHb |3KEeKTOopbl, Cre-|TuBHbIK,  Tpunonudocdar
TKaHen c|unm  KyGoBbI- UnanuanposaH- (Hatpua 0,2r1/n, cuHTammg
LBETHOW MW  KpacuTe- Hble nuHm ansa| 0,02 r/n, rmapocynbdua
NpsHKen) namMu TNBHAHBIX miHatpna 0,2r/n, cunukar
neHocopepxa- |Hatpus 0,1 r/n
LLmMX TKaHeN
ANsi XONOJHOro
crnocoba  kpa-
LWeHNs  aKTuB-
HbIMW KpacuTe-
namn - (beruH-
rep), Nnoco-
BOYHO-
3anapHoro 7]
Tepmodumkca-
LMOHHOro  cno-
coba, Amaec
[napkokpa- [Annpetupo- |(loTtoBas Niniun  Ampec, |Kpaxman wnu  cuHTeTUYe-
LleHaa TKaHb |BaHue TKaHb N30, TekcTu-|Ccknue XupHble KUCMOTbl, WUnn
M TKaHb C Ma, Bakasma BOCK, WNW TMULUEPWH, WNX
LiBETHON cUnuKaT  HaTpus,  MbIO
npsbken 60 %, TparaHT, ynbTpama-
PWH, HaWaTbIPHLIA CNWUPT,

Genbii  kpacuternb (onTuye-
ckun otbenuearenb)
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TunoBas TexHONOrn4Yeckas cxema Nony4YeHNs CepbixX NbHAHbBIX U NMONYNbHAHLIX TKAHEN
Ha OCHOBE POBHMLbI LLIENOYHOW BapKku NpmeeaeHa B Tabnuue 2.38.

Tabnuua 2.38 — Tunoeas TexHoMNorn4yeckas cxema nosny4YeHsi CepbIX NbHSAHBLIX U
NOMyNbHAHBIX TKAHEN Ha OCHOBE POBHWLIb! LLIENOYHOW BapK/

OcHOBHOE TEXHO-

Omumceum
KoHueHTpayum

BxoaHown noTok Oran npouecca BbixoaHOM nornyeckoe 060- pacTaopos Ges
NoTOK T y4yeTa pasbaBne-
HUA NMPOMbIBHbIMU
BOAAMU
CypoBas posHU- | LLlenoyHas Bapka OTBapeHHas |Kotnel ana kpa-|Pacteop conu
ua poBHULA LeHunst NpsKn
DMS 04 HT, ansa
BOJOKHa
DIL-YARN
Mpanerne
CypoBas TkaHb|Kucrnosarnne un (unnm)|Pacwnux- | PynoHo- depmeHTbl amu-
Ha OCHoBe nps-|depmeHTaTnBHas TOBaHHass W|MNepemMOTOYHOro |(nasa wu  (Mnn)
XV BapeHown pacWnMxXToBKa  WNW|MNOArOTOB- | TUNA (BXUITephbl), | NEKTUHA-
BnooTBapka JleHHas aXKeKTopbl, 04-|3a <0,1r/n
TKaHb HocekUMoHHble  |LllaBenesas, yk-
nvHuM Tvna be-|cycHas unn cep-
HUHrep, Awmgec, |Has Kucno-
Bakasma Ta <0,1r/n
PacwnunxrtoBan- |lMevatanHme nurmeH-|HaneuataH- | TkaHenevaTHble |Kpacutenu, MNAB
Hasi 1 MoAroToB-|Tamu Hasi TkaHb  |arperatbl U nu-
neHHas TKaHb HUW: LLTopk,
YHuka, SACM
HaneuatanHas, |3akntountensHasi oT-|[oToBas Jinhun  Amgec, | Kpaxman, unm
paclWnnxToBaH- |penka  (annpeTupo-|TKaHb N30, Tekctuma, | CUHTETMYECKME
Has 1 MNoAroTOB-|BaHME C WCMOMb3oBa- Bakasima XWUpHbIE  KMCHO-
NeHHas TKaHb Hnem Geadopmanb- Tbl, WM BOCK,
LermaHbIX unM  ma- UNN  TIWLEPWH,
nodopmansaerva- unm cunukart
HbIX annaparoB B 3a- HaTpus,  MbINO
BMCUMOCTW OT HasHa- 60 %, TparaHT,
YEHUS TKaHWN) ynbTpamapvH,
HalLaTbIpHbIA
cnupT

2.1.10.7 TunoBble pPeXNUMbl NOAFOTOBKN U KpalleHUs1 YyJSI0OUHO-HOCOUHbIX
TPUKOTaXHbIX U3genun

TexHonorsa oTAENKM YyNOYHO-HOCOYHbLIX U3AENMIA ONPEAENAETCS BUAOM Chipbs U 06-
pabaTbiBaeMbIx mMsgenuii. Jna 4eTkoro NpeAcTaBreHuMs O TEXHONOMMYeCcKoW nocreaoBa-
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TeNbHOCTWM OTAENKM YyNOYHO-HOCOYHBIX W3[ENIMA BCE OCHOBHbIE BUAbI BbIMyCKaeMon npo-
AYKUAN MOXHO pasaenvTb Ha YETbIPe OCHOBHbIE rpynnbl:

1) YynKK, HOCKW, roNbMbl U KONTOTKN U3 XION4aTtobyMaxKHOW NPsPKK, M3 CMEeCH Xnornka
C LWEPCTHIO U CUHTETUYECKMMI BONTIOKHAMU, U3 CMECU LLIEPCTU C CUHTETUYECKMMW BOMOKHaMK,
BbliNyckaemMble B 0TOENeHHOM BUAE UMW NOABEPraeMble KpaLleHuIo;

2) )KEHCKME YyNKN N3 KOMMMEKCHOW HWUTW KanpoOH W MONMaMUAHON TEKCTYpUpOBaH-
HOWM HUTW 3NAacTVK MagKoKpaLleHbI€;

3) YyNKW M KONFOTKU U3 OAUHOYHBIX TEKCTYPUPOBAHHBLIX NONMaMUAHBIX HATEN 3NacTuK
NIEBOW W NpaBoW KPyTKW, BbiNyCKaeMble rnmagkoKpalleHbiMU U He nofsepraemble ¢popmoBa-
HWUIO UNW NOABEpPraemMble TOSMbKO NorydOpPMOBaHWIO;

4) necTpoBA3aHble YynO4YHO-HOCOYHbIE MU3AENUA UMW U3Aenua U3 npeaBapuTensHO
OKpAaLLEHHOWN NPSKN.

Uspenus, cBA3aHHble U3 CypOBbIX HATEN, NPOXOAAT OCHOBHbIE OTAENOYHbIE onepauun
no cxeme. OTBapUBaHWE — MNPOMbIBKA — KpalUeHWe WM nedataHne — npoMbiBKa — OT-
XKUM — cywka — popmMoBaHue (MNK NpeccoBaHne, UNW OTAENKA Ha MaHeKeHax).

B Tabnuue 2.39 npueeaeHbl NOCNeA0BaTENbHOCTb TEXHOMOMMYECKNX onepauuni u xa-
pakTepucTika o6opyAoBaHNA ANSA OTASIKN YyNOYHO-HOCOYHbBIX N3AENWUIA, N3TOTOBMNAEMBIX Ha
BA3anbHOM 060pyAOBaHMN CPEAHNX N HU3KMX KITACCOB U3 CypOBOW MPSKU U NOABEPraeMbIX
OTBapPMBaHWIO, KpalleHuto, 6eneHnto. Msgenmsa ns CUHTETUYECKNX BONOKOH Nepej, KpallueHn-
€M MOryT nofsepratbcsi npegcrabunusauum (npeadukcauymmn) ans npepoTepalleHus obpa-
30BaHNs 3aroMOB M 3aMUHOB B MpoLecce KpalleHns B mawmHax GapabanHoro tuna. MNpea-
duKcaLmo NPOBOAAT N ANSA AeTanen v KyroHOB nepes packpoeM U NOoLUMBOM, YTO obner-
YaeT CTauvBaHve feTanei M ucknoyaet obpaszoBaHWe HEPOBHbIX MOPLUMHUCTLIX LUBOB.
B HekoTOpbIX cryyasix MpOMbIBKY-pENakcaLmio He BbIMOIHSAIOT, 3aMeHSs ee 3anapuBaHeEM B
TEepMOpenakcaLumoHHbIX annaparax Wnv npeccoBaHWEM ANs YMCTOLUEePCTSHbIX AeTanen ¢
N0CKOBA3anbHbIX MawuvH. KpoeHble TPUKOTaXKHbIE M3AENUsi, Kak NMpaBusio, U3roTOBNAIOTCA
M3 yXe OTAENaHHbIX MOMOTEH, MOSTOMY Ha 3aKMOYUTENBHOM 3STane OHWM MOABEpPralTca
NPEeCcCcoBaHno Unmu PopMoBaHnio. B HEKOTOPbIX Criyyasx BhIMOMHSIOT NeYaTaHne U kpalleHue
LUTYYHBIX n3genun (cm. Tabnuuy 2.39).
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Tabnuuya 2.39 — TexHonorM4eckue onepawymn Npy OTAENKE YyNOYHO-HOCOYHbIX N3AENuiA
13 XNOrKa 1 ero CMecen ¢ UCKYCCTBEHHBbIMU N CUHTETUYECKUMW BOSIOKHAMU U U3 LUEPCTU U
nonyLwepcTn

Bug otaenku Onepauyuun O6opyaoBaHue
KomnnekroeaHve naptum
Ot6eneHHble OtBapuBaHve —  Gene-| Annapatbl 6apabaHHoro Tuna
Hue — annpetupoBaHne | KT — 100 «Konopmar — 800»
napkokpalleHble cBeTnbix To-|OTBapmBaHue —  Gene-|To xe
HOB HWe — annpeTupoBaHve
napkokpalleHble TeMHbix TO-|OTBapuBaHue —  Gene-|To xe
HOB HUe — annpeTupoBaHue
Omxkmm UeHtpudpyra Te-1200 wmnm
PMB-160-Tk-01, Konopmat —
800
Pasbopka no aecstky nap |—
Cyuwika-dopmoBaHue POPMOBOYHbIE MaLLUHBI
bpakoBka YHO-86, YHO-86A
CknagblBaHue -
Ynakoeka -

UNapenust N3 CUHTETUYECKUX HATEW UMW U3 CMECU CUHTETUYECKMX U HATyparbHbIX BO-
TIOKOH, B KOTOPOW [ONS CUHTETUYECKUX BOJIOKOH NpeBbiwaeT 50 %, nepep cluMBaHnem nog-
BepraroT npegcrabunusauun (npepdmkcaummn) B annapartax. OHv npeacTaenaoT cobon rep-
METUYECKM 3aKPbIBAKOLMNCH FOPU3OHTanNbHbIN aBTokNae. N3genna nogeewmsaroT Ha WnuH-
LEnV KapeTkn UNn yKNaabiBaloT B NOTKM, YCTAHOBMEHHbIE Ha kapeTke. 3arpyska nsgenui e
KapeTKy OCYLLEeCTBISETCS BHe annaparta. 3aTem kapeTky 3akaTblBaloT BHYTpb aBTokfaea,
ABEpLY repMeTUYHO 3aKPbLIBAKT M BKIKOYAKT Hacoc. Bosayx M3 kamepbl OTCachIBaloT € Mno-
MOLLbIO Bakyym-oTcoca. [ocne ycTaHoBneHns NOHWwKeHHOro aaeneHuns (60-80 kla) B kame-
py NMOAAIT HacbILLEHHbIA nap u npu Temnepartype 85 °C — 100 °C ocyLlecTBnSOT 3anapu-
BaHWe nagenui B TedeHne 15-30 MuH. Mo okoHYaHUM 3anapyBaHNs CHOBA BKNKOYAKOT Baky-
YM-Hacoc 1 oTcachkiBalOT U3 KaMmepbl nap 1 Bo3gyx Ao gasnexus 50 kMa, 6narogapsa vyemy
nap yhansieTca 13 M3genuin 1 nsgenvs nogcywmsaroTcs. [locne nonHoro upkna obpaboTku,
NPOACIMKUTENBHOCTL KOTOPOoro 30—45 MUH, Kamepy OTKPLIBAKOT, KApeTKy C N3AenMamMm Bbika-
TbIBAIOT M B Kamepy 3aKkaTbIBatoT HOBYLO KapeTky. MpeasapuTensHoe BakyyMMpoOBaHME YCKO-
psieT penakcauuio, Tak kak obner4aeT NPOHNKaHNE Brarn BHyTPb BOMOKHA.

Kpome Toro, 06paboTka npu NOHWKEHHOM AaBNEHUN B OTCYTCTBUM BO34yXa UCKMOYa-
€T OKUCIUTESbHbIE MPOLECcChl, KOTOpbIM OCOGEHHO MOoABEPXKEHbI MonMamuiHble BOJSIOKHA.
TexHonornyeckne napameTpbl Npeacrabunusauum:

- paspexenme B kamepe 90 %;

- IPOAOMKUTENBHOCTE BaKyyMUPOBaHMS 2—3 MUH;

- Temnepartypa HarpesaHus 85 °C — 95 °C;

- MPOLOMKNTENBHOCTE 06paboTkM napom 15-25 MuH;

- paspexeHne nocrne BTOporo BakyymmposaHus 85 %;

- MPOAOIMKUTENBHOCTb BaKyyMUpoBaHust 3—5 MuH;

- obLan NpofomMKUTENBHOCTL LmMkna 06paboTtkm 40-50 MUH.
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[nsa npeacrabvnusauum moxeT ObiTb MCNONb30BaHa TEPMOpEenakcaunoHHan kamepa
unu annapat Tvna YK®-72. [MpoMbIBKY-penakcaumio LITYYHbIX W3AEenvi, CBA3aHHbIX K3
OKPALLEHHOW NPsbKK, NPOBOASAT B CTMPAarbHbIX MallMHAX pasfmuHbiX KOHCTPYKUMA. Usgenua
B MELLKax 3arpyxatot B nepgopupoBaHHbIi 6apabaH vyepes sarpy3ouHbiv niok. [iBepLy nroka
repMETUYHO 3aKPbIBAKOT, BaHHY 3arofIHAT MOKLMM PacTBOPOM M BKMNKOYAKT 3NeKTpo-
asurarenb, KOTopbin BpawaeT 6apabaH ¢ 3agaHHOW YacTOTOW. B HKHEN yacTty BaHHbI pac-
NONOXEH 3MEEBUK C NapoM AJsl HarpeBaHUs MOLLEro pacteopa. MalumHbl BbINyCcKaoTCcs C
3arpyskon ot 10 go 100 kr usgenun. Mogynb BanHbl oT 1: 10 go 1 : 30, pacxop Bogbl 50—
70 n/kr obpabatbiBaeMbIx u3genun. Temneparypa morowero pacrsopa cocrasnset 30 °C —
40 °C. O6wasn npoaomKUTENBLHOCTL LnKna 0bpaboTkn — 40-50 MUH.

MpoMbIBKY-penakcauuio NPOBOAST B pacTBOpax HeMoHoreHHbIx MAB (cuHTaHon, cuH-
Tamma) koHueHTpaumm 0,5-0,6 r/n. [lanee usgenus NpoMbIBaloT BOLOW U annpetvpytot. Us-
AENVA U3 YNCTOLIEPCTAHON Npsbkn obpabatbiBatoT 60%-HbIM PaACTBOPOM YKCYCHOW KUCHOTbI
B konunyectee 0,1 r/n nnm nposogsaT 06paboTky ANS YMEHBLUEHUS CBOWNAUMBaHNS U YCaaKu.
Uspgennsa ns cuHteTnyecknx BONOKOH obpabarbiBaloT aHTucTatukamu. llocne npombiBkU-
penakcauum B CTMparbHbIX MallMHAX U3AEnus OTKMMAaIOT B LiEHTpUdyrax ¢ 3arpy3kon He
fonee 20-50 kr. Hanpumep, ueHTpudyra nmeetr BMectumocTb oT 20 go 50 kr. 3arpyska B
LEeHTPUdYry N3aenni n3 YNCTOLLEPCTSHON Npsikn He npesbiwaeT 20 Kr, a YNCTOLIEPCTAHbIX
nagenuin go 16 kr. MpogomkuUTensHOCTL Lukna coctansaeT 15-20 MUH.

[na GeneHns YynoYyHO-HOCOYHBIX U3AENUIA U3 XNOMKa M CMECK XNomnka C UCKYCCTBEH-
HbIMW 1 CUHTETUYECKMMM BONOKHaMM (LETCKME HOCKW, YYNKW, KOMTOTKW, MNOMNYYYIIKN, JKEHCKUE
HOCKW, Bbinyckaemble B 6ernoM LBeTe) NPUMEHSOT Benawmn pacTeop, coaepxalyui nepok-
cua Boopoaa, rMApPOKCUA HATPUS, CUNMKAT MU MeTacunukat HaTpus, cmaduearens u OOB.

Uapenus, cBs3aHHbIE M3 CypOBbIX HATEW, MOABEPraloTCA CHavYana oTBapusaHuio, aa-
nee pasMacnvBaHuIo, & 3aTeM KpalleHWo. TeXHOMOrMs KpaweHUs n COCTaBbl KPacuIbHbIX
BaHH NPV KPaLIEHWN YyMOYHO-HOCOYHBLIX W3AENMNA aHanorMYHbl TEXHONOTMU W COCTaBam,
NMPUMEHSIEMbIM [N151 KPaLLEHNA KpacuTensiMM COOTBETCTBYIOWMX KMACCOB TPUKOTAXKHbBIX MO-
TNOTEH B NEPUOANYECKM AENCTBYIOLLEM 060pyA0BaHMN.

B arperaTax uynku nogeepratorcs npeadukcaumn (3anapuBaHunio), KpalleH o 1 CyLu-
ke-popmoBaHmto. Arperat UMeeT LMIIMHAPUYECKYHO KamMepy, B KOTOPOW OCYLLECTBSOTCS BCe
nepeymcrieHHble onepaumm. O6paboTka Yynok NPOU3BOAUTCA Ha MeTannmdeckmux hopmax,
YCTaHOBIEHHbIX HA BOCbMW KapeTkax, no 36 ¢opM Ha Kaxpon kapeTke. [1Be kapeTku Haxo-
AATCA Ha yyacTke obcnyxuBaHust 1, BTopasi napa KapeToK B 3TO BPEeMS HaxoaMTCs B Kamepe,
e OCYLLECTBNSIOTCS KpaLLUEHWE U Apyrie onepauun, TPeTbsl — B CyLUMIBHON kKamepe 3, a
YyeTBepTasi — B AOMOSIHUTENBHOM MOACYLUMBAIOLLEM YCTPOWCTBE, PacrnofioKEHHOM 3a OC-
HOBHOW CyLUMITBHOW Kamepon.

OTa ycTaHoBKa fjaeT BO3MOXHOCTb 06pabaTbiBaTh HE TOMBKO KanpoHOBbLIE YYIKW, HO W
KOMroTKN, 1 Xnon4aTtobyMakHbIe YyrKu U3 MPsHK BbICOKOW NTMHENHOW MAOTHOCTW. 10 OKOH-
YaHUW 3arpyskm POpMbl CLEIKAIOTCS, BEPXHAA YacTb Kamepbl MOAHMMAETCS U KapeTKu Nno
HanpaensoLWMM NOCTYNakoT B kKamepy. BepxHAs YacTb kamepbl onyckaeTcs, repMeTuyYHo 3a-
KpbIBaETCA C MOMOLLBIO CrieumarbHbIX 3aTBOPOB, M B Hee nopaeTca nap. Mpogomkurens-
HOCTb 3anapwmBanHma — 15-20 ¢, Temnepartypa — 125 °C. 3arem Ha n3genusa vyepes PopcyH-
KM pacnbINAeTCs pacTBop, COAEPXKaLLMA KpaCUTENb U TEKCTUMBHO-BCTIOMOraTenbHbIe BeLle-
ctBa. Mcnonb3oBaHve npuvHUMNa KpaweHus nyTem pacrbineHns obecnevnmsBaeT nonyyYeHne
BbICOKMX 3KOHOMWYECKMX roKas3aTenen, CHWKaeT pacxoh BOAbl, XMMUYECKMX MaTepuanos,
YMeHbLUaeT 06beM CTOUHbIX BoA. [pOAOIMKUTENBHOCTL KPaLIEHNs CocTaBnsaeT 2—3 MWH npuy
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Temnepatype 115 °C — 120 °C. MNocne kpalweHna U3genus npombiBalTCA BOAON, nojasae-
MOV B kamepy no Tpy6onposofdy. Boga c momoubio CXaTtoro Bosfyxa pachnbliiseTca yepes
hopcyHkM Ha m3genusa. Mo OKOHYaHUK KpaleHWs U NPOMbIBKM aBTOMAaTU4YeCcku OTKpbiBaeTcs
3aTBOpP, KO/MMaK Kamepbl NOAHUMAETCS W ABE KapeTKu, HaxoAMBLUMECA B Held, nepemelyalTca
B CYLUW/IbHYIO Kamepy, e OCyLLeCTBAATCA CylKka u hopmMOBaHne U3Lesnii.

[ns cywkn ncnonb3yeTca ropsaynii Bo3gyx, 3acacbiBaeMblil U3 NMOMeELLEeHUs BEHTUNA-
Topamu. [1nA HarpeBaHWsa OH MPOXOAWT Ha CBOEM MyTW Kanopudepbl 1 NojaeTcs B BEPXHIOW0
yacTb Kamepbl, a OTTyAa nocTynaeTt Ha m3genusa (cBepxy BHu3). OTpaboTaBLlUMii BraXHbIN
BO34yX yAansetcs U3 Kamepbl MO ChneunanbHblM KaHanam, COefWHEHHbIM C 06LieLexoBoi
BEHTUNALNOHHON CUCTEMOW. BbiCylleHHble 1 0ThOPMOBAHHbIE U3A4eNUsa ONATb NOCTynawT B
30HYy 06CnyXuBaHus, rae pabounii cHUMaeT ux ¢ opMm, yknagblBaeT B NOTKA WAN Ha CTOSbI,
pacnosioXeHHble pAAoOM € paboyvM MecTOM, W HajeBaeT HOBYIO napTuio usgenuin. Mpopgon-
XUTeNbHOCTb Lukna cocTtasnseT 5-7 MuH. Becb npouecc aBToMatu3nMpoBaH, Kpome cbema u
HafeBaHus nsgenuin Ha opmbl. MponssoguTtenbHocTe — 320-540 nap/u. Arperat gnsa oT-
[eNKN TPUKOTaXKHbIX U34enuil npefcTaBneH Ha pucyHke 2.25.

PucyHok 2.25 — Arperat gns oTAENKNn TPUKOTaXKHbIX U3genuii

EpnHoBpeMeHHas 3arpyska msgenuii B mawunHy— 70-80 kanpoHOBbIX Yynok unm 60
371aCTUYHBIX W X/lonyaTobyMaXHbIX u3genuin. MakcumanbHoe gaBfieHne napa B kamepe —
300 klMa, pacxof BoAbl 6€3 NOBTOPHOrO Mcnosib3oBaHUa — 510 n/4, ¢ NOBTOPHbLIM MCMNOJb30-
BaHneMm — 60 n/u.

O6paboTKy YMCTOLIEPCTAHbIX U34ennini npoBoaAT npu mogyne 1 :20. CHavana usge-
VA NPOMbIBAIOT, 3aTeM X/IOPMPYIOT W KpacsaT. X/iopupoBaHue MNpoBOAAT B pacTBope [Au-
xnopusoumaHypata HaTpusa npu pH 3,5 B NpucyTCTBUM MypaBbWHOI KUCNOTbl. Temnepartypa
obpaboTkm — 20 °C, npogomkutTenbHocTb — 20-30 MuH. Tlocne xsopupoBaHua u3genvs
NPOMbIBAIOT 1 NMPOBOAAT aHTUXNOPUPOBaHME B pacTBope MeTabucynbuta HaTpUsa nNpu Tem-
nepatype 35 °C B TeyeHue 15 mMuH. 3atem u3genns CHOBaA NPOMbIBAKOT, HEWTPann3ywT u
oKpawunBalT MeTann0KOMNAEKCHbIMK KpacuTenamu. Kpatkas xapaktepucTuka OTAEeN04YHOro
ob6opynoBaHMsa ANa TPUKOTaXHbIX U3genuii npueegeHa B Tabnuue 2.40.
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Tabnuuya 2.40 — KpaTkas xapakTepuctmka oTheno4Horo obopynosaHus ans
TPVKOT2XKHbIX U3AENUIA

Mapka o6opyaoBaHus

KonnuecTso chopm, LUT. 6 | 12 22
OHEeproncToYHUK OnexTposHeprms
YcTaHOBRNEeHHas MOLLHOCTb, KBT 8,6 12,72 17,75
TemnepaTypa B kamepe, °C o 200 o 200 Jo 200

Mpon3BoANTENBHOCTL NPK OTAENKE HOCKOB, Nap/y
- MOCMe KpaweHUs 1 OTKMMa A0 BRaXHOCTU He 150-180 180-250 260-350
Sonee 50 %
-B TOM Yncne n go 15 % — 20 % nepeg popmu- [o 200 [o 300 [o 450
POBKOW

MUcnone3oBaHne HOBOro MOKoneHns oOOpYAOBaHWS MO3BOMSAET MOny4yartb LUTYYHble
TPUKOTEXHbIE U3AENVS C YNyYLLUEeHHbIM Ka4yeCcTBOM (POPMUPOBAHMS U CTabMnmnsaummn, SKOHO-
MWUTb 3MEKTPOSHEPINI0 HE MEHEE YEM B TPW pasa, YBENMYUTb CbEM MPOAYKLMK C 3aHUMae-
MOW nnowaaun B 2,7 pasa. Mpn 5Tom cebecToMMOCTb 3aKOUMTESBbHBIX ONepauUun CHKaeTCs
B 2-2,5 pasa. Tak, annapat KT-100 npeactaensier cobon nepdopupoaHHbii HapabaH ns3
Hep)XXaBetoLLEeN cTanu, pasgeneHHbi BepTUKansHsIMU U paguansHeiMU Neperopoakamm Ha
LEBATb CEKLUMW, KaKAan 13 KOTOPbIX UMEET 3anpaBoYHOe OTBEPCTUE, 3aKpblBaeMOe KpbiLLl-
koW. Mo OKOHYaHWM KpalLeHWUsi 1 MPOMBIBKU U3AENUA BPYYHYIO BbIrPY)KatoT B TEMEXKKY, a 3a-
TEM TPaHCNOPTUPYHOT K LeHTpudyre, rae onkumaroT Ao BrnaxHoctn 50 % — 60 %. Janee ux
BbIFPYKAKT U3 LEHTPUMYrM 1 HanpaensiloT Ha pa3bopky. Pabounin BpyuHyto pasbupaet us-
Lenns 1 cknagbiBaeT Ux no gecsate nap. OCHOBHbIM HEAOCTATKOM 3TOW TEXHOMOTMYECKOW
uenoukn siBnsieTcsi OOMbLUOE YMCNO PyyYHbIX Onepauun, HeobxoauMOCTb MEpPerpyskn wu
TPaHCMOPTUPOBAHUSI MOKPbIX U3AENUIA OT OfHOro 060PYAOBaHMA K PYroMy.

MawwmHel 6apabaHHoro Tvna, coeanHsomx B cebe obblvHyo MawwuHy BapabaHHoro
TUNa ANs XKUAKOCTHBLIX 06paboTok 1 LeHTprdyry, BeinyckatoTca MHOrMMKn dmrpmMamm Poceun,
Fepmanun, ®paHummn, Asctpum n Utanum. Ucnonb3oBaHWe 3TUX MalUWH NO3BONSET yBenu-
4nTb NPOU3BOAUTENBLHOCTL TpyAa B 1,5—1,6 pasa, CHM3UTb 3HeprosaTparbl, pacxos BoAbl U
XUMMYeckux matepuanoB. bnarogapsa cHwkeHuo mogynsa obpabotkm o 1:7 ynydwaetcs
Ka4yecTBO BbInyckaeMbix usgenui. [pyv 3TOM 3HAYUTENBbHO YMy4YLalTCA CaHUTapHO-
TMrMEeHNYECKMe YCroBusl TPYAA, TaK Kak MallmHa repMeTUYeckn 3akpbita 1 B npouecce obpa-
6oTkn HeT BbiAeneHn napoe 1 Boabl. OpraHn3oBaHa aBToMaTMYeckas nogada pacTeopoB.
Mocne 3arpysku n3genuii nepeaHAs aeepua repmMeTMYHO 3aKpbIBaeTcs, annapar 3anonHaeT-
cA BOAOW, N3 6aykoB, pacnonOXeHHbIX cOoKy OT MalUMHbI, NOJAOTCH KOHLEHTPUPOBaHHbIE
pacTBOpbI XMMUYECKNX MaTtepuanos 1 kpacutenen. MakcumanbHan temnepartypa obpabor-
kn — 104 °C, uacrtota BpaweHus 6apabaHa — 4—1000 o6/MnH. BMECTUMOCTb BaHHbI CO-
craensaet 400 n, T. €. MOAYNb KpalLeHUsA He npesbiwaeT 1 : 5.

Pexunm kpalleHUs sXeHCKNX YyIoK U KONFOTOK U3 TEKCTYPUPOBAHHOM KanpoOHOBOW HUTU
3MNacTuK B NEpMOANYECKOM annapare npueseaeH B Tabnuue 2.41.
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Tabnuuya 2.41 — PeXvm KpaLleHWs XKEHCKUX YyIIOK U KOJTTOTOK M3 TEKCTYPUPOBAHHOM
KanpOHOBOW HATW 3MacTWK B MEPUOLMYECKOM annapare

Pexvm o6paboTku
Onepauws Temnepary- | Bpems, | COCTaB BaHHbI, r/n
pa, °C MWH
3arpyaka nagenun - 4 -
HanonHeHne BaHHbI BOAOW C OAHOBPEMEHHbIM |45 4 -
noaorpeBoM
Mopava xummaTepuanos 45 2 0,5 cmauvBarens
3amauvmBaHve nsgenvn 45 5-7 0,05-0,1 neHora-
cuTens
BeepeHve kpacutens 45 3
HarpeBaHue BaHHbI 1 KpalleHne 45-98 10 Mo peuenty
Kpaluenne nagenun 98 20
KoceeHHOE oxnaxaeHune 98-60 5-7
CnuB pacTtBopa 1 MPOMEXYTOYHBIA OTXKUM Mpu |— 4
yacTore BpaLyeHus Gapabara 200 MuH" 45 5
HanonHeHve annaparta Bogow, nogorpeBaHue |— 3 -
BOAb! U MPOMbIBKA
Cnue pacteopa - 2 -
[MpOMEXYTOYHBIM OTXKMM MpW YacToTe Bpalle-|— 4 -
Hus BGapabaHa 200 mMuH"
OmkmMm npw  4YactoTe BpalweHus 6GapabaHa|— 3 -
500 muH"
Bbirpyska nagenuvin -

Mocne kpaweHns n OTKMMAa WN3JENUSA UMEKT OCTaTOYHYH BIaxHOCTb 18 % —
20 % £ 5 %, NOSTOMY OHW He TPeOYIOT TakoW MHTEHCMBHOW CYLLKKM, Kak XrnonyaTtobymaxkHbIe
Unu LepcTsiHble nagenus. Magenus pasdupatoT 1 HanpaensoT Ha NOACYLIKY. [ina aToro uc-
NOnb3YHT KaMEepHbIE CYLUUINKLA ANSA CYLLKM NPSXKKU, TYHHENbHbIE KOHBENEPHbIE CyLUUIKK, Cy-
WwnnbHele 6apabaHsl MK CyWNNbHBIE Kamepbl. Bbimyck nagenni ocyLLecTBnaeTcs B Hedop-
MOBaHHOM Buge. [nsi NOBTOPHOrO MUCMOMb30BaHUA OCTATOYHBIX KPACWITbHBIX BAHH MalunHa
ofBopyaoBaHa AOMNOMHUTENBHBIM 6a4koM BmecTMMOCTh0 300 N, pacrnonoXeHHbiM cOoKy OT
HWKHEN YacTu MaluuHbl. MNocne OKoHYaHWUs KpalleHWs Unu GeneHrs MallmHa BKNoYaeTea Ha
MPOMEXKYTOUHbIA OTXUM C YacToTol BpaleHns A0 300 muH!. Mocne NpoMexyTouHOro oT-
XVMa U CnvBa KpacusibHbIX PAcTBOPOB B 3anacHon 6ak unm B KaHanm3aumMoHHYH CUCTEMY B
MaLLUMHy nogaeTcs Boga ANst IPOMbIBKW. [10 OKOHYaHUM MPOMBIBKN M3AENNSA OTXKUMAaKOTCS.

Hosenwwuwe wmawwuHbl no3sonatoT obpabaTtbiBaTe MNpakTUYeckn nobble Yyno4vHo-
HOCOYHbIE M3LENWSA N OCHALLEHbI BbICOKOS((EKTUBHBIM (DMMBTPOM AN OUMCTKM padoyero
pacteopa, noctynarwwlero B mawmnHy. Moayne obpaboTkm gocturaet 1:9... 1. 10 npotus
MarnomoAynbHbIX MawuH ¢ mogynem 1:4,5... 1:55. MawunHel MMEKOT BCMOMOraTenbHbie
Bakn NS CcUCTeMbl nepekavnBaHma paboumx pacTBOPOB C LENbo UX NOBTOPHOrO MCMOSbL30-
BaHWA. lNMocTosiHHas UMpKynsaums pabodero pacTBopa M BbICOKAS YaCTOTa BpALLEHUS Kpa-
cunbHoro 6apabaHa NMPUBOAWUT K CUMBHOMY MeHooBpasoBaHMI, MNOSTOMY HEOOXOOAUMO WC-

145



UTC 39—2017

Monb30BaTb MaroneHsALWMECH cMaunBaTeny Unu BBoAWUTL B BaHHy neHoracutenn (CCCP)
KoHueHTpauwmm 0,05-0,1 r/n. [lanee napenusa nogeeprarot CyLLKe N (OOPMOBaHUIO.

CosgaHo obopyaosaHune ansi HENPEPLIBHOM OTAENKM M KpaLLEHMS YyNOK N KONrOTOK N3
NoNMamMugHOMW TEKCTYPUPOBAHHOW HUTU anacTuk (PpaHums, CLUA, BenvkoOputanusa, Poc-
cust). MpuHumn o6paboTkn COCTOUT B TOM, UTO KaKAas napa YynoK Ui OAHW KOMrOTKW B
CNOXEHHOM BUJE MHEBMATMYECKUN 3arpyXKaloTcsl B CETUATYIO siveriky. lMocne 3arpysku kacce-
Ta MOCTynaeT B 30HY KpalLEHWsi, rAe MOrpyxaeTca B KpacunbHyto BaHHy Ha 30—40 c. Cko-
pocCTb LMpKynsumu pacteopa — 25 n/c, Temnepatypa kpacunsHoro pacteopa — a0 90 °C.
Mo okoHYaHUM KpalleHUs KacceTa MocTynaeT B 30HY NMPOMbIBKU NPOTOYHOW BOAOW, Aanee B
30HY OTXKWUMA, CyLUKU FOPsiYMM BO3AYyXOM, HarpeBaeMbiM NapoBbIMA MMM 3NEKTPUHECKUMU
Kanopudepamm 1 NpoayBaeMbiM YEPE3 M3JENusl, NMoMeLleHHble B kacceTy. NMHeBMooTcoc
nooYyepesHO BbIrPYKaeT OKpalleHHble U3aenus B KoHTenHep. MponssoauTensHOCTL arpera-
ToB BapbupyeTtcs oT 750 o 1250 nap/y, NpoAoIKUTENBHOCTL LmMkna — 3-5,5 MyH, pacxon
napa — 200-250 kr/u.

BapabaHHbie kpacunbHble MallMHbl MOTYT ofBecneunBaTb KpalleHue TPUKOTaXKHbLIX U
APYrMX roTOBbIX U3LENUA U3 PasnnYHbIX BUAOB ChIPbS, NPUMEHSIOTCA ANS UCNONbL30BaHUA
cneuunaneHbix 00paboToK, HarmpuMep CUIMKOHOBOIO Msr4eHus, hepmeHTHONM obpaboTku,
BII&XHOIO 1 Cyxoro UctmpaHusa (CtapeHust), oTbenmeaHna M CTUPKWU, OTKUMA OKpaLLEeHHbIX
W3LEennin, YTO UCKMYaeT HeoOX0aMMOCTb UCMoNb3oBaHWA LUeHTpudyry. MalmHel paboTaiot
npyv HU3KOM mMopyne kpacuneHoro pactesopa (M 1:10-1:4) ¢ ucnonb3oBaHNEM CUCTEMbI
BrpbICka U MPUHYLUTENBHON LIMPKYNSALMK KPacunbHOro pacteopa Ans obecrneveHns makeu-
MasbHOM paBHOMEPHOCTM KpalleHusi. MawwuHa paspaboTaHa u npoussegeHa ansa paboTel ¢
KOP3MHOW OTKPbLITOro TMna obemomM 1318 n 1 ¢ CUCTEMON BLICOKOCKOPOCTHOTO KpalleHns A0
750 06/MuH Npun noTpedbnsemorn MowHocT He Bonee 24 KBT. Bbicokas CKOpOCTb MPU OTXKMK-
Me pocturaeTtcs bnarogaps ycTaHoBNEeHHOMY MpuBogy M 6anaHcupoBOYHOM cucteme. Xa-
pakTtepucTika obopyaoBaHust Ans CyLIKW, (hOPMMPOBaHUS U CTabunmnsaumn TPUKOTEKHbLIX
n3genun npueegeHa B Tabnuue 2.42.

Tabnuuya 2.42 — XapakrepucTuka o6opynoBaHus Ansi CyLLKY, POPMUPOBAHUA U
cTabunuaauum TPUKOTaXKHbIX N3fenuia

YcTaHoBneHHas MOLHOCTb, KBT 14,4 17,2 24
Pa3amepbl obpabaTbiBaeMbIxX KOMTOTOK 1214 OT 18 12-18
Temnepatypa B kamepe, °C 200 200 200
MpounsBogmTensHOCTL, napald o 150 o 110 250-300

CywmnbHaa malmHa cocTouT U3 AByx nepdoprpoBaHHbix 6apabaHoB, OxBaYeHHbIX
LByMsi 6@CKOHEYHbIMM KOHBENEPHBIMU NeHTaMu-cnyTHYKamn. B Topueson yactu GapabaHos
yCTaHOBMEHbI OCEBble BEHTUNATOPLI. Bo3gyx HarpesaeTcsi naposbiMy kanopudepamn. 3a-
rpyska usgenqm B MalluHy ocyllecTBnsieTcs BpyyHyto. OKpalleHHbIe U BbICYLLEHHbIE n3ae-
NN BbIFPY>KalOTCA B KOHTEWHep. B coctaB nnHumM mMoxeT ObiTb BKMKOYEH aBToOMaT Ans yna-
KOBKM rOTOBbIX M3genui. CKOpOCTb ABWXKEHUS NEHT-CMYTHUKOB MNMaBHO perynupyeTcs ¢ no-
MoLybto Bapuatopos ot 0,3 ao 1,5 M/MuH. JuameTp umnuHgpos 350 MM, paboyas wuvpuHa
LMnMHAPOB 1 neHT-cnyTHukoB 900 Mm. MakcumanbsHasa TeMnepartypa KpacunbHOro pacreopa
95 °C * 2 °C, makcumanbsHas Temneparypa cywwkn 120 °C. [ins obecneyeHna poBHOWM okpac-
KN LMPKYNAUMOHHBIE Hacockl o6ecneunBaroT B NPOLIECCe KpalleHU UHTEHCUBHYHO LIMPKYIS-
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UM pacTteopa u 6GbICTpOe BbipaBHWBaHWE TemnepaTypbl NO BCell BaHHe. O6uias ycTaHOB-
NleHHas MOLWHOCTb 3fnekTpoasurateneii nuHmm 87,7 kBT, npom3BoguTenbHocTb 750 nap/u.

OTeyecTBeHHOe obopyaoBaHMe ANS CyLWKW, hOpMUPOBaHNS U cTabunusaunym geTckux
N XXEHCKMX KOMTOTOK M3 HaTypasibHbIX M CMecu BOJIOKOH obecneymBaeT nNpoBefeHue cnepy-
IOWMX onepauunii: cylka, oopmoBaHue, ctabunusauymsa, rnaxexHme (npeccosaHue). Becb uukn
TeXHOsI0rnyeckon o6paboTkn pasbuT Ha YeTbipe 3Tana, KOTOpble COOTBETCTBEHHO NpoTeka-
0T B YeTbipex 30Hax MalluHbl: / — 30Ha 06CNyXMBaHWA, rae U3fenna BPy4YHYIo HajeBalT Ha
ABvxxywmecs opMbl ¥ CHUMAKT C HUX MO OKOHYaHWW LuKna oTAenkn; /| — TepMuyeckasn ka-
Mepa Ans TennoBoli 06paboTkn nsgenuin (cywka n ctabunusauns); /// — 30Ha npeccoBaHus,
Ha KOTOPOW M3aenns pasrnaxvBalTcs; |1V — 30Ha OXaxaeHus.

Annapat gns cywku, hopMUpPOBaHUA U CTabunuMsaunmn JeTCKMX W XKEHCKUX KONTroTOK
npeacras/fieH Ha pUCyHKe 2.26.

PucyHok 2.26 — Annapart Ans cywku, (o0OpMMpoBaHMs u ctabunusayum
[EeTCKUX N XXEeHCKNX KOJITOTOK

HarpeB Bo3gyxa MOXeT OCyLLecTBNATLCA napom (go temnepatypbl 130 °C npu pabo-
Te MalWHbl B peXume CyLIKW) 1 3anekTpuyecTsoM (Bbiwe 130 °C npu paboTe B pexume cTa-
6unusauun).

Mpecc, ycTaHOBNEHHbIVi Ha BbIXOAE W3 Kamepbl, CAYXWT ANA OKOHYaTeNbHON OTAEsNKN
n3gennii nyTeM nponapvBaHus W rnaxeHus (npeccosaHums). Mpecc COCTOMT U3 ABYX BepTu-
Ka/lbHO PpacnofioXeHHbIX MAUT. TemnepaTypa B Kamepe Mpu BbiCylIMBaHWW cocTaBnsfet
80 °C — 130 °C, npwu ctabunmnsauymm — 160 °C — 180 °C.

MecTpoBA3aHble YY/0YHO-HOCOYHbIE U3AENUsA U U3[EeNNs U3 OKpaLleHHOro BOJSIOKHA B
KpacuibHO-OTAE/I04YHOM MPOU3BOACTBE MOABEPraloTCA 3amMaynmBaHMio, OTKUMY U CyLUKe-
chopmoBaHuio. 3aTeM OHWM Hanpas/fAKTCA B BbIMYCKHONM LeEX, r4e nNpoxoAsaT 6pakoBky, ckna-
AblBaHVe W ynakoBKy. 3amMauuBaHue ocyliecTBnseTcAa B annapatax 6apabaHHoro tuna B
pacTBopax, cogepXalnx MOBEepPXHOCTHO-aKTUBHbIE BeLLeCcTBa, a WHOrga npocTo B BoOJe.
B npouecce 3amaunsaHusa nsgenns moryTt ObiTb NOABEPrHYThl annpeTupoBaHuio. 3amaynsa-
Hve ob6ecneyusBaeT xopolwune ycnosua cdopmoBaHusA. B Tabnuue 2.43 NpuBOAUTCS pPexXum
3aMaynBaHnA Yy/I0O4HO-HOCOYHbIX U3AEeNWii.
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Tabnuya 2.43 — Pexxum 3aMaumBaHna NeCTpoBs3aHbIX HOCKOB B annapare

o MpoaomkuTeNbHOCTD
Onepayus Temneparypa, °C onepaLui, Mt
3arpyska usgenuin, HarnonHeHue anna- 2045 15
paTta BoOM U NoJorpeB
3amaumBaHue 45-50 20-25
Omxum 7
Boirpyska 3

[anee vagenus pa3buparoT u nogsepraroT Cywwke, (PopMoBaHuMo, ctabunusauyun. Ana
COKpaLLEHNst NPOAOITKUTENBHOCTM OTAENKM BMECTO 3aMavnBaHUs U3AENUS MHOra4a 3anapu-
BaloOT B 3arMapHOM YCTPONCTBE (DOPMOBOYHOM MalUWHBI U B TEPMOpENnakcaLMoHHOM anna-
pare.

OTpenka nepyarok 1 Bapexek, Nno CyLecTBy, HE OTMMYAETCA OT OTAENKN HOCOYHbIX
W3AENNIA U3 LLEPCTU, MOSYLLEPCTN, CMECH LIEPCTUN C CUHTETUYECKMUN BONOokHaMK. KpaluerHve
W annpeTvpoBaHMe NpPoBOAST UnM B annaparax 6apabaHHOro Tvna, unu B KpacusbHbIX Ma-
LWwKnHax nponennepHoro Tuna. MNpombiBKa-penakcaums U Barka nep4arToqHbiX U3aenvin npo-
BOASATCS B CTUpanbHbiXx MawwuHax. [locne omkvMma uM3penna noAaBeprarTcs  Cyluke-
dopmoBaHMio B OOPMOBOYHBIX MaluMHax. MpuHumn o6paboTkn B TakMx MallMHax TOT Xe,
4YTO U B (POPMOBOYHBIX MaLLMHAX Ans (POPMOBAHUS YYNOYHO-HOCOYHBLIX nsgenuin. OTeve-
CTBEHHOW W 3apybeXHOM MNPOMBILLNEHHOCTLIO BbIMyCcKaeTcs nepyarovHas opMoBOYHas
MalumHa. Ang popmMoBaHMA nepyaTkn Un BapeXkn HafeBaloT Ha MeTannmyeckme Mopmel 1
064yBatoT ropsyMm BO3gyxoM B TEpMOKamepe.

HekoTopble nanenua ns wepceTtu, LWEPCTU C NyXOM, CMECU LLIEePCTU C CUHTETUYECKUMN
BOMOKHaMW 1 NyXOM noABepraroT Banke. Liensto Bankn SBNsaeTcs ynnoTHEHNe CTPYKTYpPbl U3-
LEnns, NOBbILLEHVE ero TENNOU3ONALMOHHBIX CBOWCTB U YNy4lIEeHNe BHELWHero Buaa. Banky
MPOBOAAT B CTUPAnbHbIX UMW KPacuibHbIX MawwunHax 6apabaHHOro Tmna nocre nNpoMbIBKU-
penakcauun. BanouHbii pacTBop coaepxuTt Mbino un cogy. Nocne Banku nsgenusi npoMbisa-
0T, OTXKMMAIOT 1 cywat. Temneparypa Banku coctaensaeT 40 °C — 45 °C.

2.2 KpaweHue

B crieayrolmx nyHKTax onucaHbl obLme NpuHLMnbI M Hanbonee 4acTo UCnosb3yemble
MEeTOAbI KpalleHUs AN pasnuuHbiX TEKCTUABHLIX Marepvarnos, NpUBEAEHO TUNNYHOE Kpa-
cunbHoe o6opyaoBaHue, a Takke UCMoMb3yeMble TEKCTUIbHbIE BCMOMOraTerbHbIe BeLlecTsa
(TBB).

2.2.1 O6wme NPUHLUUNBLI NPOLIECCOB KpalleHUs

Mop kpawweHneM NoHMMaT HPU3UKO-XMMUYECKMI NPOLECC B3AUMOAENCTBUA BONOKHU-
CTbIX MatepuanoB C KpacuTENsMW, B pesynbTare KOTOPOro BOMOKHO MpuoBpeTaeT okpacky,
YCTOM4MBYHO K BHELLHMM BO3OENCTBMAM B MpoLecce aKcnyaTtauum.
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Mpouecc KpalleHns TeKCTUIbHbLIX MaTepuarnoB npeacTaenseT cobol camonpous-
BOMbHbIA Nepexos MOMEKYn UM MOHOB KpacsiLero BelecTsa u3 pacteopa B BonokHo. lo-
CKOMBbKY MPOLECC 3TOT OCYLECTBMNASTCH B reTepOreHHOM Cpefe, ero MOXHO YCINOBHO Mog-
pasfennTb Ha HECKONBLKO PU3MKO-XUMUHECKMX CTAANN:

- Aandyansa KpacuTensi B pacTBope K MOBEPXHOCTU BOSIOKHE;

- agcopbumsa MONeKyn KpacuTenst 3To NOBEPXHOCTBIO. DTOT MPOLECC KOHTPONMpyeT-
Cs1 CPOACTBOM (CYBCTAHTMBHOCTBIO) KPaCUTENS K BOMNOKHY;

- A yana nx BHYTPb BONOKHUCTOrO MaTtepuana. dT1a cTagust SABMsSeTcs NMMUTUPY-
towen (camon mepneHHon). Kpacutenb NpoHMKaeT BHYTPb Yepe3 pacKpbiBaroLmecs mnpu
HabyxaHun cyBMUKPOCKOMMYECKNE NOpPbI;

- copbums 1 okoHYaTeneHas ukcaums Ha BHyTPEHHEN NOBEPXHOCTM BOSIOKHA.

Ponb kaxxaon ns nepedncrneHHsIX CTaauii He Bcerpa ofHo3HadHa U onpeaenseTcs
YCNOBUSIMW MPOBEAEHUS MpoLiecca KpalleHWsl, MPUPOAON KpacsiLLero BellecTBa W oKpaluu-
BaeMOro BOJIOKHA, a TakKe CPeflol, B KOTOPOW OCYLLECTBNSETCA 3TOT NpoLecc.

TexHONorMyecknin NPoLEce KpaleHUss MOXHO MPOBOAWUTb MO MEPUOAUYECKOMY, He-
NpepLIBHOMY M MOSYHENPEPLIBHOMY CMOco0am, KOTOpbIE BKIOYAKOT CeayoLwme stans!:

- NPUrOTOBIIEHME KPaCcuUIsHOro pacTeopa;

- NPOLECC KpaLLeHWA — NPONUTKa KpacuibHbLIM PacTBOPOM,;

- chmkcaumio,

- MPOMBIBKY U CYLLIKY.

[na dprKcMpoBaHMA KpacuTens B BOMOKHE B 3aBUCUMOCTM OT €ro Buaa M Kracca kpa-
CUTENS UCMONb3YHOT:

- HacbIWeHHbIM BoasHoM nap (100 °C — 105 °C);

- neperpeTbin BogaHou nap (140 °C — 180 °C);

- ropsumi cyxom Bo3gyx (150 °C — 220 °C);

- UK-nanyuenwue;

- TOKW BbICOKOW W CBEPXBbICOKOM 4acTOThbl.

HesadukcupoBaHHbIi B npouecce Tennoor o6paboTku kpacuTens yaansiotT us
OKpaLleHHOro Martepuarna npuv ero rnocneayLleln NpoMbIBKe, PEXUM KOTOPOK onpeaenseTcs
Npexae BCero KnaccoM UCMOosb3yeMOro Kpacurens.

Meprognyeckum HasbIBaKOT Takon cnocob KpalleHusi, NPy KOTOPOM NapTUS BOSIOKHA,
MPsEKLA UMW TKaHW B TeyeHue Gornee nnu MeHee NpOAOJSTKUTENBHOTO BpeMeHW (Hanpumep,
20-90 mMuH, a wHorpa 1 Bornee) okpaluMBaeTCsl B OAHOW KpacurnbHOW BaHHe. [pu 3Tom BCce
hM3NKO-XMMUYECKNE CTAAMU NPOTEKAIOT OAHOBPEMEHHO, HO C Pa3HbIMU CKOPOCTAMMU.

HeoOxoamMmyto KOHLIEHTPALMIO KpacuTemns U ApyrMxX BCMOMOraTenbHbIX BELLECTB B
KpacunbHOM pacTBOpe YCTaHaBNMUBalOT B COOTBETCTBUM C Tpebyemol WMHTEHCMBHOCTHLIO
OKpackKu TEKCTUINBLHOrO Marepuana u kpacsiLen crnocobHOCTbLIO KpacuTensi.

JnnTensHOCTL NpoLecca KpaLleHWsl U ero TeMMNePaTypHbIN PEXUM PErynMpyoT Takum
obpasom, 4YTobbl 32 MeHbLUee BPeEMSl AOCTUrHyTb Hanbornbluero BbibMpaHua Kpacutens u3
KpacunbHOW BaHHbI 1 MOMy4YUTb MPU 3TOM Haubonee paBHOMEPHbIE U CTOMKME K AEUCTBUIO
pPasnnYHbIX HhaKTOPOB OKPaCKM.

Mo nepuogunueckomy crocoby MOXHO OKpallMBaTb BOMOKHA, YECaHylo JEHTY, XIyT,
MPsBKY, POBHULY, TPMKOTEX U TKaHb.

HenpepbIBHBIM Ha3blBatoT CMocolb KpalleHuWsi, Mpu KOTOPOM OKpalLlMBaEMBbIA Matepu-
an, HenpepbIBHLIM NMOTOKOM MPOXOAS Yepe3 KpaCWIbHYH BaHHYy, HaxXoaUTCA B pacTBOpeE Kpa-
CUTENS OrpaHNYEeHHOE BPEMS, MOCIE YEro MNPOXOAUT 30HbI: PUKCaLMN, NPOMBIBKA U CYLLKW.
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Mpy NpakTUYECKOM OCYLLECTBIIEHWMN HEMPEPLIBHLIX MPOLIECCOB KPaLLEHNA CTaAUN HAHECEHUS
KpacunbHOro pacteopa Ha TEeKCTUMbHbIN MaTepran u MUKCUPOBAHNA KPAcUTENS B BOJOKHE
Yallle Bcero pasgensatoT. Ha nepeoi CTagum TEKCTUMBHBIN MaTepuan NponuTLIBalT B Teue-
HUe 1-3 C KOHLIEHTPMPOBaHHBIM PacTBOPOM KpacuTens Npy MakCUManbHO BbICOKOW Temre-
patype (BEpXHWI Mpenen ee onpeaenseTcs KOHCTPYKLMEW NMPOMNUTOYHOrO YCTpOWucTBa, a
TakKe CTOMKOCTBHO KpacUTEensi U OKpaLlMBaeMoro BOSIOKHa K AEUCTBUIO NOBLILEHHbIX TEMIe-
patyp). B uensax nHTeHcugmrKaumm npouecca NponmTKkA CNONb3YIOT pasnuyHblie pusnyeckue
METOAbI BO3LENCTBUS HA OKpalUMBaeMbIi MaTepuan.

MonyHenpepbiBHbIE CNOCODBLI KpalleHUsl 3aKmovaroTCs B TOM, YTO MPONUTKY Tek-
CTUMBHOTO Martepuana, NPOMbIBKY M CYLLKY NPOBOAAT HA 060pyAOBaHUN HEMPEPLIBHOMO AeN-
cTBMS, a hrKcaumio KpacuTens — NepnognudeckmmM crnocobom.

O6opyaoBaHne ANs KpaleHNss TEKCTUNbHBLIX MaTepyarnoB AeNUTCA Ha TPW rpynnbi:

- ANS KpalLeHWsi BOJIOKHUCTOW Macchl,

- ANS KpaLLeHUst NPsKM U rpeGeHHON NeHT;

- ANS1 KpaLLEHNUst TKaHWU U TPUKOT&XKHBIX MOMOTEH.

OTeuvecTBeHHbIE annapaTkl 4Ns KpaleHus BonokHa B macce — Tun AKl — annapar
KpacunbHbIA Moh AaBfeHNEM SIBMSAETCA YHMBEpPCanbHbIM M MOXET MCMONb30BaTLCA TakkKe
A4Nsi OTBapkn u GeneHunsi, NPonuTkn 1 npombiBky, obessokuBaHus. O6paboTka BONOKOH Npo-
nssoguTcs npu temnepatype 145 °C v gaBnenun 3—4 atMm. B 3aBUCMMOCTM OT XUMMNYECKON
npupoabl obpabaTbiBaeMbIx BOMOKOH BbIMyCKaOTCA Crefylolme BuAbl AaHHbIX annaparos:
AKOC-C — ckopoctHoun; AKAY-Y — yHuBepcanbHbii; AK[-A — ¢ aBTOMartMyeckum npo-
rPamMMMPOBaHHbIM YNpaBIieHMEM TEXHONorM4Yeckum npoueccom. Annapatsl AK/] BbinyckaroT
B BUAE ABYyX Mogudunkaumii: Mogndukaums 1 npegHasHadeHa ansi o6paboTkn BONOKHA B BU-
L€ NEHTbI UN POBHULLI, MoauduKaums 2 — ans o6paboTkM NPSKU U HUTOK.

Hocutenu npspkn 1 poBHULLI NMPeAcTaBnsaloT cobon BepTUkanbHele CTEPKHEBLIE KOH-
CTPYKLMU U3 HEepXKaBeroLLEen cTany. Hocutenm BonokHa — KOP3uHbLI C NOAAOHAMU AN NaKo-
BOK BonokHa. Hocutenu nextbl — crepxkHn. Annapat AKAC npegHasHaveH Ans yCKOPEHHOro
KpalleHus. [JnutensHocTb 06paboTkM CokpallaeTca 3a c4eT NpeasapuTenbHOro Bakyymmupo-
BaHWA MaTepuarna, MHTEHCUBHOW LPKYNALIMM pacTBoOpa, BbICOKOro TeMna pasorpesa.

3HaunTenbHan 4acTb CMECOBbLIX TKaHEM U MaTepuarnoB, BbiNyCKaeMblx xyonyaTody-
Ma)XHOW, LIENKOBOM W1 LLUEPCTSHON OTpacnsiMu, BbipabaTbiBaeTCs U3 BOMOKOH, KOTOpblE Noa-
BEPratoTcsi KpalleHWto neped npsgeHMeM Unm TKauectTBoM B BUAE NPSXU U rpebeHHoN neH-
Tbl. KpalleHne ocyliectBnseTcs B annaparax Nepuoauyeckoro unu HenpepbiBHOro Aen-
ctBusi. OTe4eCTBEHHbIA NpsHKeKpacunbHbIN annapart wkadgHoro Tuna mapku AlMK-100 pac-
cunTaH Ha obpaboTky 100 kr wepcTsaHon, 120 kr xnonyaTobymMakHoON unm 60 Kr nonMakpuno-
HUTPWUNEHOW NPsXK Npu gasneHn 0,05 MMa n Temnepatype 108 °C, gocturaemon ¢ nomMo-
Wwbto TennoobmenrHuka. Mpsixky 3aBelumnBaloT Ha cneLuanbHble LTaHrM AByXbAPYCHBIX KacceT
C y4yeToM CBOOOAHOrO MPOBUCAHWSA ANSi BO3MOXHOW YCaAKMW, KacCeTbl TPaAHCMOPTUPYHOT Ha
Tenexkax U 3arpyxawT B annapat wkacdHoro tuna. MNpuHuun obpaboTku 3aknovaeTcs B
NPUHYAUTENBHOM OOMbIBAHMW HEMOABWXHBIX MOTKOB MPsPKU pabounMm pacTBOpOM, Hanpae-
NEHME LIMPKYNALMM pacTBopa MeHsieTcs. OCHOBHBIM HEAOCTaTKOM annapara SBNseTcs Bbl-
COKMWIA pacxod XummaTtepuanos.

Mepurogmnyeckoe KpalleHNe TKaHen N TPUKOTEXKHBIX MOSIOTEH OCYLLECTBAAT B hopme
XKryTa unm pacnpasfieHHbIM MoSIoTHOM. [Nsi KpalleHWsl pacrnpasneHHbIM NONOTHOM MCMOonb-
3YyHOT B OCHOBHOM KPaCcuIlbHO-POMUKOBbIE MaLLUMHbI (JXKWITEPbI), @ AN KPALWEHUSA B XKryTe —
KpacunbHble Bapky 1 KpacunbHbIE HKEKTOPHBIE MaLLIMHBI.
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KpacunbHble 3XEKTOpHbIE MalMHLI OCOBEHHO LUMPOKO MCNONb3YHTCA ANA BbICOKO-
TemnepatypHoro (120 °C — 140 °C) kpaweHns TKaHen U TPUKOTEKHBIX NOMOTEH U3 XUMUYe-
CKUX BOMOKOH. B HUX ABWXEHWe TKaHW OCYLIECTBNAETCS TOKOM XWAKOCTU, YTO MCKIOYaeT
Aedopmauuio okpalumeaemoro marepunana. MalumHa cocTouTt s HeCKOMbKUX cekumin (1-8), B
KEKAYH U3 KOTOPBIX 3arpyXatoT OAUH XryT.

MaLnHb! 3XEeKTOPHOro TMNa NCNonb3yT Ans 06paboTkn NpakTuYeckun NodbIx TKAHEN.
TpaHcnopTUpOoBKa XryTa MOXET OCYLLECTBNATLCS ABYMs cnocobamu:

- NOTOKOM LpKynupytoLero pabodero pacteopa (rmapoamHaMnuy4eckmn crnocob);

- NOTOKOM rasa, Harnpumep, NapoBO3AYLLHOW cMecK (aspofmHamMudecknin cnocob). MNo-
cnegHun cnocob siBnseTcst HaMbonee NPOrpeccMBHLIM U NEPCNeKTUBHLIM. [Mo3BonAeT Mak-
cMMarnbsHO BbICTPO pasBMBaTh BbICOKUE CKOPOCTM ABWKEHUS TkaHn 6e3 gedopmaymu.

B 3aBMcMMOCTU OT POPMbI U KOHCTPYKLUUM BaHHbI MalUMHbI AENAT Ha KOTNOBbIE, TPYO-
Hble 1 ToponganeHsle. JJOCTOMHCTBO MalUWH KOTMOBOrO TUMNa COCTOUT B BO3MOXHOCTU pabo-
Tbl MPW HW3KOM MOAyNne BaHHbl. Moaynb KpacunbHOW BaHHbI XapakTepusyeT OTHOLLEHMWE
MaccChl KpacunbHOro pacTeopa k Macce okpalumBaemoro marepvana. Mogynb BaHHbI 6onb-
LUMHCTBA KEKTOPHbIX MalnH He npesbiwaeT 10 fA/kr, a B MalIMHaX HEeKOTOPbIX KOHCTPYK-
UM — 2 n/kr. 9Tum gocturarTca 6onbluas SKOHOMWS BOAbI, NMapa, Kpacutenem n xmmMude-
CKMX MaTepuaroB, CHKEHNE 3arps3HeHns OKpyKarowen cpeapl. B cpegHem Huskomoaynb-
Has TexHonorus obecneynBaeT CHXEHNE pacxoaa Boabl Ha 50 %, napa Ha 20 %, matepua-
noB Ha 40 % — 50 %. CoOTBETCTBEHHO, CHWKAETCH KONMMYECTBO CTOUHbIX BOJ,.

BmecTe ¢ TeM CHWXeHre MOoAynsi BaHHbI 0BycnaeBnmBaeT yMmeHbLLeHne paboyero pac-
TBOpPA, KOTOPbLIA CAYXUT CPEAON ANSA TPAHCMOPTUPOBKM XKryTa U OCNOXHAET ero TpaHcnopTu-
POBKY 3a CYET yBENMYEHUSA TPEHWSA MPU COMPUKOCHOBEHWUM KIyTa C MEXaHUYECKUMWN YacTaMN
MalLuHbl. HepoctaTok (cormacHo nutepaTypHbIM AaHHbIM) — Mnoxasi ynpaBnsaeMocTb npo-
LIeCCOM M MELLUMHOW B LieJIOM.

B mawwmHax TpyBHOro TMna nonoTHO NOMHOCTLIO MOMPY)KEHO B PacTBOP, HE UCMbITbIBA-
€T HanpPsPKEHNA, He BbITATMBAETCS, NMOMHOCTBIO OTCYTCTBYET NeHoobpasoBaHne, YTo NONOXK-
TenbHO CkasblBaeTcA Ha paboTe Hacoca. HepgocTaTok UCNorb3oBaHUs Takoro Tuna MaLumH —
BonbLUMI pacxoa XMMMaTeprarnos.

Mpumepom COBPEMEHHbIX KOTOBbLIX MALLWH KEKTOPHOro TMna SABNSIOTCA KPacunbHO-
MPOMbIBHbIE  MalUMHbl  UTanbsiHCKOrO, YELLCKOro, KWTaUCKOro NPOU3BOACTBA U Ap.
(cM. pucyHok 2.27).
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PuCyHOK 2.27 — BHEeLUHWIA BUA, 9XEKTOPHON MalumHbl 4151 KPaLEeHUS XIyTOM

MprMepbl COBPEMEHHbIX KEKTOPHbLIX MaluvH TPyOGHOro Tuna npusBefeHbl Ha PUCYH-
Kax 2.28 n 2.29. MNpepacTaBiieHHble COBPEMEHHbIE MalUWHbI OCHALLEHbI MUKpOMpoLeccopamu,
KOTOpble o6ecneynBatoT aBTOMaTU3aLMI0 KOHTPOMA [03MpoBaHUsA (MOCTOSHHOE KavyeCTBEH-
Hoe [03upoBaH/e). MUHUMabHbLIA MOAY/b BaHHbI ANS paboTbl COBPEMEHHbIX 3XEKTOPHbIX
MallMH KOT/10BOro Tuna cocrtasnatoT 1 : 3,5.

B HacTosillee Bpems LUIMPOKOE pacnpocTpaHeHWe MoMyUUIN KpacuiibHble MalluvHbl, B
KOTOPbIX [ABWXEHWE XryTa OCYLecTBASeTCA Mo NPUHLUNY «0oBepdioy» WM «CopTdioy»,
YTO O3Ha4aeT MPUHLMMN NepenMBHON Tpybbl, OTANYAKOLMIACA MATKMM BO3AeiCTBMEM MOTOKa
Ha TKaHb MO CPaBHEHWIO C BbILIEOMUCAHHLIMU KEKTOPHLIMY MalLMHaAMK.

ciclo di tintura

PucyHok 2.28 — Cxema A/IMHHOTPYOHOI Kpacu/ibHOW MalUuHbl Ans
BblCOKOTEMMNEpPaTYpPHOro KpalleHns
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KaryLuka s
CbeMa TKaHN _
Body machine
Piping for
circulation fabric
Circulation pump
Electric panel

PucyHok 2.29 — BHewwHuiA BUg, 4IMHHOTPYOHOW KpacubHOW MalUnHbI A1si
BbICOKOTEMMEPATYPHOIO KpallueHns

Cnocobbl HEMPEpPLIBHOTO KpalleHusl TkaHel, Kak Haubonee npov3BOAUTENbHbIE, MO-
Nly4nmnn WIMpoKoe pacnpocTpaHeHue B X/10N4aToOyMaXKHON, NbHAHOW W LWeNKOBOW NPOMbILL-
NIeHHOCTU. JInHUK 1 arperatbl A8 HENpPepbIBHOrO KpalleHus TKaHeil KOMMNIEeKTYTCA Ha oc-
HoBe 6a30BblX, YHU(PULNPOBAHHbIX MallUWH, KOTOPble MOXHO arpernposaTb ApPYr C APYroM B
pas3ninyHbIX KOMOMHALMAX, OTBEYarLWmX 3aa4aM KOHKPETHOrO TEXHO/I0rMYECKOro npotecca.
B cocTaBbl NNHWIA BXOAAT MKOCOBKM, MPOMUTOYHbIE MAaLUWHbI C BAHHaAMK Masioro 1 60/bLIoro
06bemMa, 3anapHble MalluHbl, BO3AYLUHbIE 3PESIbHUKM, MPOMbIBHblE MalUUHblI C BAHHAMW OT-
KPbITOTO ¥ 3aKpPbITOr0 TUMOB U C YCTPONCTBAMMU A/1S1 MHTEHCUMMKALUM NPOMbIBKM, OTKUMHbIE
YCTPOICTBa, CYLUW/IKN N TEPMOKaMepsbl.

B 3aBMCMMOCTU OT CMOCO60B KpalleHWs U BOIOKHUCTOro cocTaBa o6pabarbiBaemMoro
maTepuana BblbMpaeTca M obopyaoBaHMe ANA KpaweHus. Ha oTAenouHbIX Npegnpusatusx
Poccun [0BOMBHO LUMPOKOE pacnpocTpaHeHve nosyyunn nvHumi tuna J1ITK gna Tepmosonb-
HOrO KpalleHWs1 CMEeCOBbIX TKaHed. 3T NIMHUKM OT/IMYAKTCA MOBLILEHHOW YHMBEpCcasbHO-
CTbl0 M MHOrOLENEeBbIM Ha3HayeHneMm, OHW obecneumsaloT 6onee paBHOMEPHYK OKpacky
60/bLUMX NapTUiA TKaHW, HO NpU 3TOM MMeIT 6osnee BbICOKWI pacxof Kpacutenen n xmmuka-
TOB U MeHee 6naronpuAaTHbIE YCMOBUSA MPOKpaLIMBaHMA U3-3a KPATKOBPEMEHHOI NPONUTKM
TKaHW Kpacu/bHbIM pacTBOPOM. BosbLIO NMonynsapHOCTbIO Nonb3yeTcs obopyaoBaHue dump-
Mbl «Bakasama» (FNoHWs), KOTOPOe COCTOUT U3 ABYX aBTOHOMHbBIX JIMHWIA: CEKUUWN AN TepMOo-
30/1bHOFO KpalleHnss 1 cekumn A0S MII0COBOYHO-3anapHOro KpaweHus. 3Tn cekuuu MoryT
ObITb YCTAHOBJ/IEHLI B €JMHOM arperate win pabortarb UHANBUAYASTLHO.

MnCcoBOYHO-3aNapHON CNOCO6 KpalleHWs NpUMEHSeTCs NpY KpalleHUW aKTUBHbIMU,
CEePHUCTbIMK, NPAMbIMU, Ky60BbIMU Kpacutensamu. OH MMeeT cnefyowue npeumyllecTsa:
HeT konebaHuii OTTEHKa C OAHOI NapTUW K APYroW, kak Npu KpaweHun B mKurrepe uam no
NH0COBOYHO-PO/IMKOBOMY CMOCOOBY; flyyllasa BOCMPOU3BOAMMOCTb; PABHOMEPHOCTb OTTEHKa
Mo KPOMKaM M Ha KOHLUAX TKaHW; 3KOHOMUS XMMMaTepuanoB, KpacuTeneld, Bogbl, mapa u
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3Hepruy, a Takxe B HWU3KOW NoTpebHOCTM nowagun, obcayxuBalowem nepcoHane, yrapax
TKaHW.

CoBpeMeHHas NNHUSA AN1A HENPEPbLIBHOTO KpalleHWs No NjKCcOBOYHO-3aNapHOMY Cno-
co6y fo/MmKHa 6biTb NPUMEHUMA AN MHOTMX K1accoB KpacuTesieil n BCcex BUAOB XJionyaTo-
GYMaXKHOI TKaHW, NibHa, MaxpoBOli TKaHW, KopAa, BMCKO3bl, CMECU C CUHTETUYECKUMU BOJIOK-
Hamu.

Knaccuyeckuii npuMep NMHUU KpalleHWs TkaHell NpsMbIMU W CEPHUCTBIMU Kpacute-
JISMU 1O N/II0COBOYHO-3anapHOMy Cnocoby npuBefeH Ha pucyHke 2.30.

1 — packaTHoe yCTpOWCTBO; 7 — MaluuHa 3anapHas posvkoBas;

2 — paByxBasibHasa NaOCOBKa (4 WT.); 8 — BaHHbI PONIMKOBbIE MOlHbIe (6 WT.);
3 — uH(pakpacHaa cywunka; 9 — BO3AYLWHbINA 3PEsbHUK;
4 — BO3AYLWHO-pOANKOBaA cywnnka; 10 — HakaTHOe yCTpOWCTBO;
5 — uenHasa cywunbHo-ctabunnsaumoHHas mMallnHa 3-cekunoHHas;
6 — ponukoBas Tepmokamepa

PuncyHok 2.30 — JIMHMA TEPMO30/IbHOTO KpalleHus

NInHnA ans KpaweHusa TEKCTUNbHbIX Matepuanos Nno nalcoBOYHO-3anapHoOMy cnocoby
npueBefeHa Ha pucyHke 2.31.
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NnatCoBaHWeE 3pefieHne  oKuceHne/MblsioBka Cyllka

PucyHOK 2.31 — JIUHUA AN KpalleHUs TEKCTU/IbHLIX MaTepuasnios no
M/ICOBOYHO-3aNapHOMy Croco6y

MonyHenpepbiBHblIE CNOCOOLI NPUMEHSAKTCA ANA OKpalMBaHUSA aKTUBHLIMWU KpacuTe-
NAMU TKaHEWN W3 Les/io103HbIX BOMIOKOH, HaTypasibHOro Lieska v wepcTu. MonyHenpepbis-
HOe KpalleHVe OCYLEeCTBAAETCA MO [ABYM TEXHO/IOTUAM: «XOMOAHOW» W  «ropsiyeii».
B X0n10gHOM NAOCOBOYHO-HAKaTHOM crnocobe TkaHb ncyeTcs (NponuTbiBaeTcs Ha nito-
COBKE) Kpacu/ibHbIM PacTBOPOM W HakaTblBAETCSH Ha HakaTHOM MalluuHe B PY/SIOH, B KOTOPOM
BblAEPXMBaeTCA Npu TemnepaType uexa Heobxogumoe Bpems (4-24 4) ana dmkcauumn kpa-
cutens. Bo usbexaHve 06CbIXaHWA TKAHU B BEPXHUX CMOSAX PY/IOHA ero Ha Bpems dukcauum
06epTbIBAOT NOANITUNEHOBOW NAEHKOMN.

«[opsunii» nonyHenpepbiBHbIA cnocob kpaweHuss (Pad-Roll) ocyuwiecTtBnsietcs Ha
M/TI0COBOYHO-POINKOBLIX MalUMHaX, CHaGXEeHHbIX cneuuasbHON TensoBoli kamepoi ¢ UK-
n3nyyarensmu.

3anapHas kamepa Ha Kofiecax CHabxeHa [ABuratesnieMm [ANA BpalleHus posvka
(-2000 ™) BO M3bexaHue 3aTekoB. [ANWTENbHOCTb (PMKCauMM Kpacutesns B Takux Kamepax
3HauNTENIbHO MeHbLUe, YeM B X0/104HOM crocobe (0,1-2 u).

MpenmyLiecTsaMmm MOJSIyHENPEepPbIBHbIX CMOCOG0B KpalleHUs ABMAKTCHA BO3MOXHOCTb
OKpallvBaHWA B pa3Hble LBeTa He6GOoMbLIMX NapTuii TKaHW W BbiCOKas CTeNeHb hukcauun
Kpacuteneii. K Hegoctatkam cnefyeT OTHECTM HEOBXOAMMOCTb AONO/HUTENbHbIX nnowaaei
(ocobeHHO B criyyae «XONOAHOW» TEXHOMOrUKM) AN pa3MeLeHns py/oHOB TKaHU Ha Bpemsi
domkcaumu.

2.2.2 KpalleHvie Le/yitonio3HbIX BOSTIOKOH

BonokHa Uenna03bl MOryT ObiTb OKpalleHbl LUMPOKUM CMEeKTPOM KpacuTenen, a
VUMEHHO:

- aKTUBHbIMU;

- NPAMbIMY;

- CepHUCTbIMYU;

- Ky6oBbIMU;

- HepacTBOPVMbIMW a30KpacUTENAMY;

- MUrMeHTaMu.
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2.2.2.1 AKTUBHbIE Kpacutenu

AKTVBHbIE KpacuTenu — BoAOPacTBOpUMbIE Kpacutenu obuero ctpoeHns Xn — Kp —
A, rae Xn— rpynnbl, Npugaroline pacTBOpUMOCTb; Kp — XpomodopHas 4acTb MOMeKynbl
Kpacutens; A — aKkTUBHbIN LIEHTP MOIEKynbl Kpacutens. XpomotopHas 4acTe MOMEKyIbl
Kpacutensa ¢ rpynnamu, COoBLLaloWUMN KpacuTeNo pacTBOPUMOCTb, OrpefenseT LBeT u
pPacTBOPUMOCTb KpacuTens, CPOACTBO K BOMOKHY, CMOCOBHOCTb K ANddy3nK, yCTONYMBOCTD
OKpacku K CBeTY, AeNCTBUIO OKUCNIUTENEN U BOCCTaHOBUTENEN. B akTUBHBINM LEHTP MOMEeKynbl
Kpacutens BXOAST rpynnupoBKM, oBecneunBarolLmMe XUMNYECKYIO peakLmio KpacuTtens ¢ Bo-
NOKHOM C 06pa3oBaHMeM KOBANEHTHOW CBsi3M M Gnarofaps STOMy MOBbILLEHHYHO YCTONYM-
BOCTb OKPaCOK K MOKpbIM 06paboTkamM 1 TPEHWIO.

[locTOMHCTBaMW aKTMBHbLIX KpPacuUTenewn, KPOMe BbLICOKOW MPOYHOCTM OKPACOK K MOK-
pbiM 0BpaboTkam, ABNSIOTCS LUMPOKas raMMa LBETOB, SAPKOCTb U YMCTOTA OTTEHKOB, XOPO-
Las BOCMPOU3BOAMMOCTE OKpPaCOK, HeAoCTaTkaMu — TPYAHOCTU MpU MPOMBIBKE U HEBbLICO-
Kasi yCTOMYMBOCTb K CBETY KpacuTernen anbix U KpacHbIX LIBETOB.

AKTVBHbIE KpaCWUTENW WUCMOMbL3YIOT Kak ANS NMEPUOANYECKOro, Tak U HEnpepbIBHOIo
cnocoba KkpaleHNsi TEeKCTUIBbHBIX MarepuarnoB U3 LENo3HbIX BOMOKOH, NePUOANYECKUN
€nocob NPUMEHSIIOT YaLle ANS TPUKOTaXHBIX MATEPUANOB, NPSXKU, POBHULI.

Mepuropunyeckne cnocobbl KpalleHUs akTUBHBIMW KPacUTENsaMU MoApPasAensaioT Ha
cnocob ¢ nocnepoBaTenbHbIM BBEAEHWEM KPaCWUTENS, SNEKTponuTa M LUEMNOYHOro areHTa,
cnocob ¢ 0gHOBPEMEHHbLIM BBEAEHNEM KPACUTENS U 3MNEKTponuTa n cnocod ¢ 0fHOBPEMEH-
HbIM BBELEHMEM KPaCUTENS, SMEKTPONMTa 1 WENOYHOro areHTa.

MepBbIA, MK KNaCCUYECKUA, cnocob NpUrogeH Ans BCEX aKTUBHBLIX Kpacutenew, Ho
CNOXeH, Tak kak TpebyeT BBeAeHWA BONbLLOro KONMYECTBAa 3MEKTPONUTa B NPoLecce kpaLue-
HUs. BTopon cnocob npurofeH Ans KpacuTenen, NpakTU4eckn He BbibMparowmxcs U3 pac-
TBOpa Ge3 anekTponuTa. TpeTuii cnocob pekoMeHAyeTCs ANa KpacuTenen, MeaneHHo Bbibu-
paroLLMXCA B MPUCYTCTBUM SIEKTPOSIMTA U LLIENOYHOTO areHTa, Ho TpebyeT TLaTenbHOro KoH-
TPONS N aBTOMaTUYeCKOro NoAAepXXaHUsi CKOPOCTU HarpeBa KpacusibHOro pacteopa. JTOT
cnoco® NO3BOMSET COKPaTUTb MPOAOIPKUTENBHOCTL npouecca kpaweHnsa Ha 30—40 MuH no
CPaBHEHMIO C NePBbLIM U BTOPbIM COCOGOoM.

Cnocobbl KpalleHust xnonyaTobyMakHbIX TkaHen, NPsPKK U Xronka BbibupaloT B 3aBu-
CMMOCTU OT BUAA UCTIONb3YEMOro KpacuTtens 1 Tuna o6opyaoBaHms.

Mpy KpalleHWN aKTMBHBIMW KpacWUTEMNsIMM YpesBblYaiHO BaxkHa npombieka. MNpouecc
NPOMBIBKM NPOBOAST NPU BO3MOXHO 60nblueM MOAyne BaHHbl U YacTOW CMEeHe NPOMbIBHOMO
pactBopa. lepBas NpombiBKa XOMOLHOW MPOTOYHON BOAOW Heobxoauma Ansa yAaneHus
3NEKTPONMTa U LLENOYHOro areHTa, Nocneayowme npoMbIBKA rOpSHYMMA MOIOLLIMMA PacTBo-
pamMu Hy>XHO NpoBOAUTL Npu Temnepatype He Hwke 90 °C n makcumansHo 6nmskon k 100 °C,
4yTO 06ecneynBaeT OTMbIBaHME HE3aUKCUPOBAHHOMO KpacuTens.

Cnoco6 «nnocoBaHWe — CyllKa — MPOMbIBKa» NPUrogeH Ans Kpacutenen ¢ UHAEeK-
coM X (MMEKT AUXNOPTPUASMHOBYIO aKTUBHYHO rPYMNNUPOBKY), NPUYEM HACbILLEHHBbIE OKPAacKu
MOryT 6bITb NONyYEHbI NWLLBL NMPU UCTIONBE30BaHUN Hanbonee peakUMOHHO-CNOCOBHbIX Kpacu-
Tenen: sonotucto-xentoro 2KX, spko-kpacHoro 5CX, kpacHo-kopuuHeBoro 2KX. dukcaums
KpacuTens NpoucxXOoAWT Ha CTajun CyLLKW, Korpa Temnepartypa TkaHu 6onee 70 °C, a Bnax-
HocTb 15 % — 25 %. Bo nsbexaHue cnuikom GbICTPOro BbICyLUMBaHWUA TemnepaTtypy nep-
BOW CEKLMM CYLUMINKN CHWpKatoT. [1Nsi CHWXKEHMS OnacHOCTU MUrpauum Kpacutensi npy Cylike
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B KpPaCWIbHbIA COCTaB BBOAST XNopua Hatpusa. 3TOT cnocob MOXHO MCMONb30BaTb ANA aK-
TUBHbIX KpacuTenen ¢ MHASKCOM « T» A5l NONy4YeHNs OKpacok No6on HackILLEHHOCTU.

Cnoco6 «nntocoBaHne — cyllka — 3anapvBaHMe — MNpoMbiBkay Hanbonee yHusep-
carnbHbIA, Tak Kak npurofeH Ans Kpacutenen BCex Mapok U NOMyYeHus oKpacok nobon nH-
TEHCMBHOCTU. duvKcauma KpacuTenem NpoucxoAuT Ha CTagun 3anapuBaHnA BbICYLLEHHOW
TKaHW, 4TO co3paeT Hanbonee GnaronpusiTHbIE YCNOBUA ANA B3aMMOAEUCTBUA KpacuTens ¢
BOJTOKHOM.

Cnocob «nntocoBaHWe — cyllka — NcoBaHNe — 3anapuBaHve — MNPOMbIBKa» AB-
NSAETCHA yHMBepcarnbHbIM, NPUroAHBIM ANSl BCEX KpacuTenem u NomnyveHust okpacok nrobon
nHTEeHcmBHOCTU. [locTomHcTBa crnocoba 3aknioyaTca B CTabUbHOCTU NKOCOBOYHOrO pac-
TBOPa W BbICOKOW CKOPOCTU (hmkcaumm kpacutens. MNpu KpaweHnn 3Tum cnocoboM TkaHb
NOCYIOT pacTBOPOM KpacuTensi, cyluar, a 3ateM NOBTOPHO NMOCYIOT pacTBOPOM LLENOYHO-
ro areHTa W anekTponuTa, 3anapuvBalT 1M NpoMbiBatoT. PasgenbHoe HaHeceHne Ha TKaHb
pacTBOPOB KpacuTens U LLENOYHOro areHTa No3BonseT yBenmMuuTb CKOpoCTb hukcaummn kpa-
cuTtener brnarogapsi UCNOMNbL30BaHUIO TMAPOKCUAA HATPUS, HE onacasicb MAponu3a akTUBHO-
ro kpacutensi. Gukcaumnsi KpacuTens MPOUCXOAUT NOCNE HAHECEHWs LLIENIOYHOro areHTa B
npouecce 3anapmsaHus npy temneparype 102 °C — 105 °C.

Cnocob «nniocoBaHue — cylika — TepmoobpaboTka — NPOMbIBKa» UMEET OTNnn4me,
KOTOpOE 3aKI4aeTCs B NMPUMEHEHNM B Ka4ecTBe (PUKCUPYIOWEN Cpelbl ropsayero Bosfyxa
(Temnepatypa 140 °C — 200 °C). Cpepon, B KOTOPOW NpoTEKaeT npoLecc dukcauum, SBns-
€TCs1 pacnnaB MOYEBUHBI.

[ocTtomHcTBOM 3TOro criocoba SiIBNAETCS BbiCOKas NPOW3BOAUTENBHOCTL U BbICOKasi
CTeneHb MOJIE3HOro MCMONbL30BaHUA Kpacutenen (ans psaa kpacutenen Ha 10 % — 15 %
BbILLE, YeM MpU 3anapHbIx cnocobax), HeaoCcTaTkoM — NOTEPSA APKOCTU OTTEHKOB.

Cnocob «nnocoBaHne — BbIAEPKMBAHNE — MPOMbIBKA» 3aKMKOYAeTCA B TOM, YTO
TKaHb, OMIFOCOBaHHasi PacTBOPOM KPaCUTENS U LLEMNOYHOrO areHTa, NOCTYNaeT Yepes kaMmepy
WHpaKpacHOro Harpesa B TEMIOBYHO KaMepy, HaKaTbIBAaeTCA B HEN B POMUK U BbiAEpXuBa-
€TCsi NPV NOBbILLEHHOW TEMMEpaType U BNaXXHOCTU ANs dukcauum Kpacutens.

Bo Bcex crnocoGax B cocTaB KpacurbHbIX BaHH A06aBNSOT MOYEBWHY, B Cry4yae nito-
COBOYHO-3aMapHOro KpaLleHWs MOYEBMHA CNOCOBCTBYET PaCTBOPEHNIO KpacuTens, B TEpMU-
Yyeckmx criocobax nnaesuTcs npy Temnepatype Boiwe 114 °C n cosgaet cpeay ans audody-
31K KpacsLLEero BeLecTBa BHYTPb BOMOKHA.

2.2.2.2 lpsiMble Kpacutenu

MpsiMble KpacuTenu — HaTpUEBBIE CONW CMOXHBIX OPraHNYecknx CyrnboKUCNoT ob-
wero ctpoeHuss Kp(SOsNa) n, rge SOsNa — rpynna, npuaatowas kpacutento pacrsopu-
MOCTb; N = 2—4; Kp — xpomodopHas 4acTb Kpacutens, onpefenstoLan ero LseT.

MpsiMble KpacuTenu OKpalUMBaKT LENSIONO3HbIE BONOKHA HEMOCPEACTBEHHO U3
HelTpanbHbIX UM cnaboLLenoYHbIX BaHH B MPUCYTCTBUM 3NEKTPONMTOB. Takon cnocob kpa-
LLIeHUs Ha3blBaeTCA NpaMbIM, OTCHOAAa M Ha3BaHUe Knacca KpaCVITeﬂeVI.

Cnoco6HOCTb MpsAIMbIX KpacuTenen CamonponsBOnbHO NEPEXOANTb U3 BOAHOTO pac-
TBOpa Ha LIeNMoo3Hoe BONOKHO 0bycnoBneHa nx ocodbbiM cTpoeHnem. C ysenmuyeHmeMm Mo-
NEeKyNAPHON MacChbl KpacuTensl, NMMHENHOCTU U NaHapHOCTU €ro MOSEKynbl, LEenoYkn co-
NPsbKeHHbIX ABOMHBIX CBSA3EM CPOACTRO K LieNnntono3e so3pacraeT. BaavMogencreme npsmbix
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KpacuTenen ¢ Lenntono3HbiM BOJIOKHOM OCYLLECTBISETCS 3a CYET BOLOPOAHbLIX CBA3EW W
cun Ban-gep-Baansca.

JocToMHCTBaMM NPAMBIX KpacuTenemn SBhsTCS 3KOHOMUYHOCTb, NPOCTOTa NpUMEeHe-
HUS, XOpOLUas BOCMPOM3BOAMMOCTb OKPAaCOK, fMerkas BbITPaBngemMocTb, LUMpoKas ramma
useToB. K HepocTatkaMm OTHOCHATCHA MOHWXKEHHas SAPKOCTb M YMCTOTa OTTEHKOB, yMEepeHHas
YCTOMYMBOCTb OKPACOK K MOKpbIM 06paboTkam, HeoBXxoaAMMOCTb NPOBEASHUS 3aKMHOYUTENb-
HbIX YNPOYHsoLWmMx o6paboTok.

MpsiMble KpacuTenu HaHOCATCA HEMoCPeACTBEHHO M3 KpacunbHOW BaHHbI BMECTE C
Conbto (XNIOPUAOM HaTpUs UMK CynbdaToM HaTpus) 1 BCTIOMOraTenbHLIMU BELLIECTBaMM, KO-
Topble obecrneunBaroT CMaunBaroLWMA N aucneprmpyowmi scpdekt. ng 3Tor uenn nenons-
3YHOT CMECU HENOHHBIX Y @HNOHHBIX NOBEPXHOCTHO-AKTUBHBIX BELLECTB.

Mepuogmnueckme crnocobbl KpalleHUst OCYLLECTBSIOT U3 HerMTparnbHbIX Unu cnaboue-
NOYHbIX pacTeopoB (pH 7-9), Tak Kak Kicnas cpefa CHWKaeT pacTBOPUMOCTb Kpacutenen u
BbIGMpaHWe X Liensono3HsIM BOMOKHOM.

KpaweHne npoBoasaT B KpacunbHOW BaHHe, copgepxawen (% OT maccbl Marepuana)
NpPSMON Kpacutens — A0 4 (AN9 YepHbIX LUBeToB — A0 8), kapboHaT HaTpus, Xnopug HaTpus
(vnm cynedat HaTpus). HaunHaroT kpawenne npu Temnepartype 30 °C — 40 °C B BaHHe, co-
aepxawen kpacutens n cogy, B TedeHne 30—40 MMH BaHHY HarpeBaloT A0 ONTMMarbHOM
TemnepaTypbl, BBOASAT XNOPUA HATPUS U KpacaT npu ston temnepartype 45-60 muH. Mpu
KpaLleHUM NNoXo POBHSAIOLLMMU KpacuTensMu LenecoobpasHo BBOAUTL BbipaBHMBATENM, a
conb pobaenate B 2—3 npmema.

Mpw KpaleHn B TEMHbIE TOHA KpacusbHble BaHHbI UCMONB3YOT NOBTOPHO, fobaBnas
50 % — 70 % kpacutens, 30 % — 50 % kapboHata HaTpus, 30 % — 50 % xnopuaa HaTpus.

[anee maTtepuan npoMbIBalOT XOMOAHOM U TEMMOW BOAOW M NPOBOAAT 3aKpenneHue
OKpacku B BaHHe, cogepkallen sakpenutenu B konudectee 2 % — 5 % ot maccel maTtepua-
na (b3K-Y n gp.) n ykeycHyto 60%-Hyto kucnoty B konudectee 0,5-1 r/n. TemnepaTtypa 3a-
KpenuTeneHow BaHHbl coctaensieT 60 °C — 70 °C, Bpemsi 06paboTku — 20-30 MuH.

Mpu pabote c Bukonom Y un TekcokneHoMm B3Y-M npouecc BegyT aHanornyHsIM obpa-
30M, HO 13 3aKPENUTENBHOrO COCTaBa UCKIIOYaOT YKCYCHYHO KACHOTY.

Mpwv KpaweHn TkaHer NPSMbIMU KPacuTENsAMKU HEMPEPbIBHLIM CNOco6oM TkaHb Npo-
MUTLIBAIOT KPaCUrbHLIM COCTABOM, COAEPXALUMM KpacuTenb, KapboHaT HaTpus, rekcamerta-
docdar HaTpus, cmadmeartens, npy Temnepartype 80 °C — 90 °C, omkumatot fo 80 % —
100 %, 3anapwuatoT npu Temnepatype 100 °C — 103 °C B TeyeHne 1 MWH, 3aTeM NpPOMbIBa-
IOT W 3aKPEnNSIoT B pacTBOPE 3akpenutens.

Ans yBenuyeHus yCToMYMBOCTU MOMNyYaEMbIX Ha TEKCTUMbHBIX MaTepuanax oKpacok
NPSMbIMU KpacuTensaMm K MoKpbIM 06paboTkam MOXHO UCTIONb30BaTh CNeayLmne MeToabl:

- MHTEHCMUKALMIO NPOMbIBKM MOCPEACTBOM BBEAEHUS B COCTaB BaHHbLI KOMMIEKCO-
obpasyrowmx Bewects u gucnepratopos (MAB);

- CHWXKEHWe pacTBOPUMOCTN HAHECEHHOrO Kpacutens 3a cyeT BnokupoBaHusl rmapo-
DUMNbHBIX rPYNN 3aKpenneHns.

B nocnegHem cnyyae MOXHO UCMOML30BaTL:

- PUKCHPYIOLLME KaTMOHHbIE areHTbl, KOTOpble 0BPasyoT C aHWMOHHBIM KpacuTenem
conenoaobHoe ManopacTBopMMoe coeauHeHne. [Ina 3Tor ueny MoryT ObiTb UCMONb30BaHbI
YeTBEPTUYHBIE @MMOHWNEBLIE COEANHEHNS C AMUHHBIMW YTNEBOAOPOLHBIMU LIENSMM, nonma-
MWHBI 1 NPON3BOAHbBIE MNONIMSTUNEHUMUHE,
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- CONW MeTannoB. Cynbdar Mean 1 JUXpoOMaT Kanua MoryT obpa3oBbiBaTh C onpege-
NEHHbLIMU a30KPaCUTENSMM METaNNOKOMMNNEKC ¢ 6onee BbICOKOW CBETOCTOMKOCTbLIO;

- CpefcTBa Ha OCHOBE MPOAYKTOB KOHAEHCauun dopmanbiernaa ¢ aMMHamm, MHOro-
A4EPHLIMU apoMaTUYECKMK heHonamm, LMaHaMmuaom unv auumaHanaMmaom (Mcnonb3osa-
HWe 3TUX NPOAYKTOB KOHAEHCALMN NPUBOAUT K 06pasoBaHWio TpyAHOPaCcTBOPMMbIX aAyKTOB
C MorneKynamu Kkpacutens);

- ANa30TUPOBaHHbIE OCHOBaHWUS: MOCNe KpalleHUs maTtepuarn nogsepraeTcs 4uMasoTu-
POBaHVIO U 3aTeM COeAMHSIETCS C apOMaTUYECKUMM aMUHaMWU Unu peHonamm, Kotopble He
BOIKHBI COAEpPXKaTb MAPOCONUANPYIOLLME rPYNMbI.

Okonoruyeckne npobrnembl BO3HWKAT MpU nocneayrowen obpaboTke npoaykTamm
KOHZEHCauMn dopmManeaernga unm consmm metannos. [103ToMy METOA, MCMOnb3yoWuia
bVKCHPYIOLLME KaTMOHHbIE areHTbl (TekcokneH b3Y-M, 6ukon Y, B3K-Y, onuroson), senseT-
€A YacTo npuMeHseMbIM. OfHaKO COeANHEHNS YETBEPTUYHOrO aMMOHWNS HYacTo He MoAAatoT-
¢ BUOMNOrMYecKoMy pPasnoXXeHWUo, TOKCUYHBI Ans pbib 1 cogepxar asoT.

2.2.2.3 CepHUCTbIE KpacuTenu

CepHUCTbIE KpacuTenn — HepacTBOpUMbIE B Boge kpacutenu. [AucyneduaHas rpyn-
MMPOBKa, BXOASLLaAs B XPOMOPMHYI 4acTb KpacuTens, cnocobHa BOCCTaAHaBNMBaTbLCH A0
CynbruapunbHbIX rpynn, NPUAALLMX KpacUTENMo pacTBOPMMOCTL 3a CHET Auccoumauvn B
LenoyHor cpege. Ha saknouutensHOW cTaguv KpaweHUs NenKoCOefUHEHWS CEePHUCTbIX
KpacuTenen OKUCHATCS O UCXOAHOTO NMUIMEHTa.

[lOCTOMHCTBaMMN CEpHUCTBIX KpacuTemnen SIBMSIKOTCA BbICOKAs 3KOHOMWUYHOCTb, OCO-
©EHHO NpU KpaLleHMN B TEMHbIE TOHA, CMOCOBHOCTL OKPALLIMBATL CYPOBbLIE U MEPTBbIE BO-
NOKHa, HeJocTaTkaMu — orpaHUYeHHasi raMMa LIBETOB, YMEpEHHas YCTOMYMBOCTb OKPacoK K
pasnmyHbIM BO3AENCTBUAM, CIOKHOCTb OHUCTKN CEPOCoAEepKalLMX CTOYHBIX BOA.

CepHUCTbIEe KpacuTenm UCMONb3YIOT ANSA KPALLEHWS TKAHEN, K KaYeCTBY OKPacku KOTO-
pbIX HE NPEABLSBMSIOTCS BbICOKME TPeOOBaHUSA.

B ka4yecTBe BOCCTAHOBUTENEN CEPHUCTLIX KpacuTenem MOryT MPUMEHSTBECA Cepoco-
Aepxalyme npenapatbl: rmapocybUT HAaTPUS, AUOKCUL, TUOMOYEBUHBI U Cynbdung HaTpuUS.
OpHako Mcnonb3yoT Havbonee AelweBbin U3 HUX — Cynbdua HaTpus. B kauyecTse anbtep-
HaTWBHbIX BOCCTAHOBUTENEN TaKKe UCMONb3YIOTCA ABOMHbLIE CUCTEMBI U3 MTHOKO3bl U AUTHO-
HWUTa HaTpUs, rMAPOKCMALIETOHAa W FTFOKO3bl UM dopMaMUANHCYNbUHOBOW KUCMOTLI W TM0-
KO3bl.

Ans npuroToBRneHUst KpacunbHbIX PacTBOPOB CEPHUCTLIN KpPacuTens BMECTE CO CMa-
yvMBaTeneM 3aTMpaloT B NacTy U BBOAST €ro B NpeABapuUTEenbHO pasorpeThil pacTeop, CO-
LepXalnin pacyeTHoOe KONMMYECTBO cynbdwuga Hatpusa u rugpokeuaa Hatpus. Pacteop
HarpesatoT MpW MNOCTOSHHOW LMPKYNALMA A0 KAMEHWUS U BbIAEPXMBAIOT A0 MOMHOIO pacTso-
peHna kpacutens. [MonHOTY pacTBOPEHWs MPOBEPSOT HAHECEHWeM Kannu pacTeBopa Ha
hunbTpoBaneHyto Gymary. Mpu nonHoM pacTBOPEHUM KpacuTens kanns obpasyeT paBHO-
MepHO okpalleHHoe nsaTHo Ge3 ocagka u ceeTnoro opeona. KpacunbHble pacTeopbl nepen
yrnoTpebneHnem unbTPyHoT.

Mpw nepuogunyecknx cnocobax KpalleHns B pacTBOp BBOAAT PEKOMEHAOBAHHOE KO-
YeCTBO Xnopuaa HaTpusi U gucneprartop.

CopepxaHnue TBB B kpacunbHOM pacTBope B 3aBUCMMOCTU OT BbIGPaHHOro CEPHUCTO-
ro KpacuTens npuesegeHo B Tabnuue 2.44.
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Tabnuya 2.44 — KoHUEHTPaLuM CEPHUCTbIX KpacuTenem n XMMpeareHToB npu
NepuoaNHecKoM KpalLeHUW TKaHen

CopepxaHue, % OT Macchl TEKCTUINBHOMO Marepuana
CepHucTbIN Kpacu- TE—

Tenb Kpacutenb Cy?;gl;‘?“f%pm iszm Xnopug Harpusa
XKentbn 2 2 0,5 40
OparxeBbIn 1 2 0,51 20
bopao 1 2 2 10-20
KopuuHesbiii 1 2,5 2 30
KopunuHessin XK 1 2 3 30
KopuuHebin K 1 1,5 2 30
Onuekosbit MK 1 2,5 1 20-30
CuHumin K 1 1,8 2-3 30
CuHunia 2K 1 1,8 2-3 30
CuhHuia 3 1 1 2 30
TEeMHO-CUHMI 1 1 2 30
Yucro-ronybon K 1 2,5 6 30
HApko-3eneHbin XK 1 0,8 3 30
Apko-3eneHbin C 1 1,7 3 30
Yepreim N 1 1 3 30
YepHbin K 1 2 2 30

Ha 3aknouuTensHom cTagmum BOCCTAaHOBMNEHHBIN KpacuUTENb Ha BONOKHE OKMCTISIIOT XO-
TIOAHOW NPOTOYHOM BOAOW. [N yBENUYEHWs MPOMHOCTU OKPacOK TEKCTMIbHBLIA Matepuan
obpabaTbiBaloT pacTBOpoM, coaepawmm 2 % — 5 % oT Maccel o6pabaTbiBaemoro marepu-
ana 3akpenutens (TekcokneH b3Y-M, 6ukon Y, onuroson) npu Temneparype 50 °C — 60 °C
B TeyeHue 20—30 MUH.

TexHOMorMsa KpalleHUs Xnon4atobyMadKHbIX TKaHeW CEPHUCTbIMW KpacuTensiMym He-
NMpepbIBHLIM CNIOCOOOM BKMKOYAET MPOMUTKY TKAHW PacTBOPOM, COAEPXaLUMM KpacuTensb,
BOCCTaHOBUTENb, MMAPOKCUA HATPUA, CMadMBaTens, 3anapuBaHue B NApOBOW Kamepe npw
Temnepatype 100 °C — 102 °C B TeueHue 40-60 ¢, okUCNEHME, NPOMBIBKY U 3aKpenneHue
KaTUOHHBLIMU Npenaparamu.

KpalueHue cepHUCTbIMU KpacUTENAMM MOXHO OCYLLECTBNATL HA KPaCUITbHOM MPOXOA-
HOM annapare 3aKpbIToro TUna, B KOTOPOM TKaHb MHOrokpaTHO obpabaTtbiBaeTcs pasorpe-
TbiM A0 Temnepatypbl 85 °C — 90 °C kpacunbHbIM pacTBOpoM U aanee 6e3 3anapuBaHWs
nocTynaeT B NPOMbIBHbIE BaHHbI. OkMCNeHWe NPOBOAAT, Kak NpaBmno, NPOTOYHOW BOLJON, HO
LS HEKOTOPbIX Kpacutenen (Hanpumep, AnNs CEPHUCTOTO CUHErO) HeOBXO0AMMO OKUCHEHWE
pacTBOpPOM MepokcMaa BOAOPOAa B YKCYCHOKUCNOW cpefe. 3akpenneHue NpoBOAAT B Npu-
CyTCTBUM YKCyCcHOW 30%-HOM KMCNOTbI B Cny4Yae NpuMMeHeHus opmanbaernicoaepxalimx
3akpenutenen (ALY, OUM, Y-2) n B HenTpaneHOM BaHHE Npy ucnonb3osaHun bukona Y wnn
B3K-Y.

B npoviecce KpalleHUa CEPHUCTLIMU KpacuTensiMm, NOMUMO BOCCTaHOBUTENEN, LWENo-
4n, NOBAPEHHONW COMU, AUCMEPTUPYIOLLUX areHTOB, MHOTAA NPUMEHSIIOT KoMMnekcoobpasyto-
LMe areHTbl, @ UMeHHO nonudocdat nnn 3ATA, uTobbl n3bexaTe OTpULATENBHOrO BO3AEN-
CTBUS LENOYHbIX METANMMOB Ha NPOLECC KpaweHna. B kavectee okucnutenen, noMuMmo ne-
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pokcuaa BopoAa, UCMorb3YHOT raroreHcogepXallime CoeanHeHns, Takme kak 6pomar, nogat
N XTOpUT.

KpaweHve BOoopacTBOPMMbIMU CEPHUCTBLIMU KPACUTENSIMU

BopopacteopuMbie pOpMbI CEPHUCTBIX KpacuTeENen Nosy4YeHbl NyTeM BBEAEHUS B HUX
rpynn, npuaaroLmx pacTBOPUMOCTL (KapBokcunbHbIX U TrocynbdartHbix). OTevecTBeHHbIE
BOAOPACTBOPMMBIE CEPHUCTLIE KPACUTENWU HOCAT Ha3BaHne TMo3onu n 6epsonu.

Mpy HenpepbiBHOM cnocobe KpalweHWa TkaHb MPONUTLIBAOT PacTBOPOM, Copepxa-
MM KpacuTernb, cMauuBarenb, cynbdua Hatpus npu Temneparype 30 °C — 40 °C. Janee
TKaHb 3anapvBatoT npu Temnepartype 102 °C — 105 °C. B ycnosusx 3anapvBaHUs NponCXO-
AUT OTLenneHue rpynn, npuaarwmx pacteopumocts. Ha cragmm nocnepytowen okmucnm-
TenbHON 06paboTkn NENKOCOEANHEHNE CEPHUCTOrO KPacuTensi NEPEXoAUT B NCXOAHYHO He-
pacTeopumyto opMy. Ha 3akniounTenbHOM CTagumn oKpalLeHHyHo TKaHb TLaTensHO NpoMbl-
BaloT.

2.2.2.4 Ky6oBble kpacutenu

Ky6oBble kpacutenu — BoAoHepacTBopuMble kpacutenu obuero ctpoeHust Kp(CO)2,
roe Kp — xpomodpopHas yactb kpacutens, (CO)2 — kapBoHWNbHbIE (XMHOHOBbLIE) rpyMnbl,
BXOASALWME B XPOMOMOPHYIO YacTb Kpacutens, B CUCTEMY COMpsKeHHbIX cBasen. lNMpouecc
KpaLueHusi KybOBbIMY KpacuTEnNsIMn BKIKOYaET cneayowme Guanko-XxumMmiyeckme cTaaum:

- BOCCTaHOBIIEHNE KyboBOro Kpacutens B LWEenoYHon cpeae ¢ obpasoBaHMemM pacTBo-
pVYMOM B BOAE HaTPUEBOW CONU NENKOCOEANHEHWS,

- ancopbumio HaTPMEBOW CONMU NENKOCOEAVNHEHUS] NMOBEPXHOCTLIO BONIOKHA U anddy-
310 €€ B TOrLLY BOJIOKHUCTOrO Marepuana;

- OKMCMEHWNE NENKOCOedMHEHNS B BOMOKHE A0 UCXOQHOrO KyBoBOro kpacutens.

[JoctonHcTBa KyBOBbIX KpacuTenen — BbiCOKas YCTONYMBOCTb OKPACOK K MOKPbIM 06-
paboTkam 1 CBETY, BOZMOXHOCTb MONYYEHUS CNOXHBLIX OTTEHKOB. HepocTaTtkm KyboBbIX Kpa-
cuTenen — TPYLOEMKOCTb TEXHOMOMMM NMPUMEHEHWS, OFPaHNYEHHOCTL raMMbl APKUX KPacHbIX
W PO30BbIX LIBETOB, HEAOCTATOUHAS YCTOMHMBOCTL OKPACOK K TPEHUIO.

Paznunyatot cnegyrome cnocobbl KpalleHUst KyGoBbIMW KpacuTenamu:

- LLIENOYHO-BOCCTaHOBUTENbHBIA, B KOTOPOM WCMOMb3yeTCA Kpacutens, npeasapu-
TENbHO NepeBefEHHbIN B SUHATPUEBYIO COMb NEMKOCOEANHEHUS;

- NeAKOKNCINOTHbIN, OCHOBaHHBLI Ha MCMONb30BaHUM HEAWCCOLMMPOBaHHOW NEevKo-
hopMbl KyBoBOro kpacurtens,

- CYCMNEH3MOHHbIA, MPWN KOTOPOM KpalleHWe OCYLLECTBIAETCH U3 BOAHBIX CYCMEH3uMm,
MPUrOTOBMNEHHLIX U3 HEPACTBOPMMOrO MCXO4HOro KyboBoro kpacuTens ¢ nHaekcom .

[Ba nocnepHux cnocoba npeanonaratoT NEPEBoOS KpacuTens B pacTBOPUMOE COCTOSA-
HME HEMoOCPEeLCTBEHHO Ha TKaHW.

KyboBble Kpacutenn npors3soasT B CNefyrolwmX BbiMyCkHbIX dpopmax: 06bIKHOBEHHBIN
nopoLLoK — rpy6oancnepcHbIn rnapodobHbBIN NOPOLLOK C BLICOKUM COAEpPXaHUEM KpacuTte-
NA; NOPOLUOK ANS KpaLleHWsi — CMeCb KpacuTerns CO cMadvMBareneM v AucrepraTtopom; rno-
POLLOK UMK nacTa ANsi CyCrNeH3MOHHOro kpaweHus (¢ nHaekcom [1) — BbicokoaMcneprupo-
BaHHas opma KyOoBOro Kpacutensi B CMeCU C gucnepratopamu, cMaumsartensamm n apyrv-
MW BCrOMOraTerbHbIMW BeLLecTBaMy; NacTbl ANA neyYataHus (C nHaekcom 1) — Bbicokoauc-
NepCTHble CYCMEH3WN KpacuTenen B CMeCcU C aHTUdpu3amMm, aHTUCENTUKaMK, aneKTponuTa-
MW, ANCNEPraTopamMu, MrpoCKONUYECKUMN BELLIECTBAMMU, KaTannsaropamm.
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Mepuoanyeckne cnocobbl KpaweHus KyGoBbiMM Kpacutensmu. lNpu kpaweHun
LL|eI04HO-BOCCTaHOBUTESbHBIM CNOCOGOM MPUrOTOBNSHOT PacTBOPbLI HATPUEBOW COJM NENKo-
coeanHeHnn KyOoBbIX KpacuTenen. MNpy STOM cHavana roToBAT KOHLEHTPUPOBAaHHbBIA pac-
TBOP NENKOCOEAVNHEHNS], Ha3biBaeMbIA MATOYHbLIM KYOOM, a U3 Hero — pabouyme pacTBopbI.
Ans npurotoBneHWs maTtoqHoro Kyba kpacuTenb 3atvpatoT B TENSol BoAe A0 MOnyveHust
OHOPOAHON CycneHaunn, pasbaBnsaoT BOAon o Heobxoammoro obwema (50 n Ha 1 kr kpacu-
Tens), 4o0aBnsAOT MMAPOKCUE HaTPUS U NPU MOCTOSIHHOM MepeMeLLnBaHnM BBOAST MMAPO-
CynbMUT HaTpUS.

KpalleHune  LenoYHO-BOCCTaHOBUTENBHLIM CMOCOBOM  OCYLLUECTBASETCA NPU OMNTU-
MasbHOM ANS KaXAOro Kpacutens Temneparype. B 3aBUCUMOCTM OT KpacsiLymx CBOWCTB Ky-
0oBble KpacuTeny pasaeneHbl Ha YeTbIPe rpynnbi.

B rpynne 1 ofbepeHeHbl KpacuTenn C OnTMManbHOW TemMnepaTypor KpalleHus
25 °C — 30 °C. Kpacutenu aTton rpynnel obnagatot Habonee HWU3KUM CPOACTBOM NEnKoco-
€AVHEHWNIA K LEnniono3HOMY BOJSIOKHY M XOPOLUEN BblpaBHMBatoLLEn cnocoGHocTbo. Kpacu-
Tenu oKpaLUMBatoT MaTepuan B NPUCYTCTBUM SNeKTponuTa.

Kpacutenu rpynnbl 2 ny4we Bcero copbupytotcs npu Temneparype 45 °C — 50 °C.
Mpn KpaweHnn 3TUMK KpacuTENsSMU SMEKTPONWT LienecoobpasHo A06aBnsATe TOMLKO Npu
NOSy4YeHUM OKPACOK CPEAHNX N TEMHBIX TOHOB.

Kpacutenu rpynnel 3 o6nagatoT noBbIlWEHHBIM CPOACTBOM NENKOCOSAMHEHUA K Lien-
TONO3HOMY BOMOKHY W MIOXOW BbIpaBHUBAIOLEN CMOCOBHOCTHIO. Jlydwas copbumsa aTmx
Kpacutenen pocrturaetcs npu Temnepatype 50 °C — 60 °C. [lobaBka anektponuta B
HavanbHoOWM CTagum npoLecca HexxenaTenbHa.

Kpacutenu rpynnel 4 xapaktepusytotcs 6onbwnM CPOACTBOM NIEMKOCOEANHEHUIA K
BOITOKHY W BbICOKOW CKOPOCTbIO copBuumn B Hauane npouecca. OnTumarnbHasi Temneparypa
kpawennsa coctasnseT 60 °C — 65 °C. BeefeHve aneKkTponnTa B KpacurbHyto BaHHY Helle-
necoobpasHo.

Knaccnueckuin wjenoyHo-eoccmanosumernbHbili cnocob Hanbonee npocr. Bce
KOMMOHEHTbI BBOAST A0 Haudarna KpalleHusi, He TpebyeTcs TwartenbHbii TeMnepaTypHbii
KOHTPOrb, MPUrofAHbl KpacutTenu B nobon BbinyckHo popme. OfHaKO NpW KpalleHUU 3TUM
CnocoBoM TPYAHO MONYyYUTb PaBHOMEPHYIO OKpPacKy BCNEACTBUE BLICOKOW CKOPOCTU BbIGW-
paHus nerkocoeanHeHU KyBoBbIX KpacuTenei Lenmono3HbIM BONOKHOM. PaBHOMEPHOCTb
OKpackym MOXHO YNydlWTb CHWKEHUEM CKOPOCTU BbIGMpaHUA nenkocoeguHeHust KyboBoro
KpacuTens unv noBbILLEHWEM BblpaBHMBAKOLLEN CMOCOBHOCTY KpacuTensi.

[na nonyyeHns poBHLIX OKPACOK UCMOSIb3YHOT CYCMeH3UOHHbI cnocob KpalueHus.
B cycneHsnoHHbIX cnocobax KpaweHUss UCMomnb3yT TONMbKO TOHKOAUCTEPCHBIE BbIMYCKHbIE
dopmbl kyGoBbIX kpacuTenen (¢ nHaekcom ). Mpu AByxBaHHOM criocobe KpallueHus MaTe-
pvan nponuTbIBaloT CycneHanen npm Temneparype He Bbiwe 50 °C. 3ateM BoccTaHoBMeHWe
N UKCaLmMIo Kpacutens NPOBOASAT B CBEXEM LLEMNOYHO-BOCCTAHOBUATENBHOM pacTBope Mnpw
ontTumansHon Temnepartype. OgHako NPUMEHEHWE CyCreH3VOHHOro criocoba KpalleHus B
3TOM BapuaHTe He peLuaeT NonHOCTLI0 NPobnembl NonyYeHnss POBHbIX OKPaCcoK, Tak Kak Kpa-
cuTernb, AaXe PaBHOMEPHO HAHECEHHBbIA M3 CyCreH3uW, B MpoLiecce BOCCTaHOBMEHUS Ya-
CTUYHO fecopbupyeTcs C BONOKHa U Aanee KpalleHWe OCYLLECTBAETCH, Kak U Npu Wwenoy-
HO-BOCCTAHOBUTENLHOM CMOco6e. YMeHbLWNTL Nepexoq KpacuTens C BONOKHa B BOCCTaHO-
BUTEMbHBIA PacTBOP MOXHO MyTEM WCMNONb30BaHUS WHTEHCU(MKATOPOB BOCCTAHOBMEHUS.
Apyrum cnocobom Gopebbl ¢ Nepexogom kpacutens asnseTcs 06paboTka TEKCTUIBHOrO Ma-
Tepuana nocne NPonuMTKN CyCneH3Wen Kpacutensl pacTBOPOM pojaHvaa Karnus, nosbiluato-
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wero HabyxaHne BonokHa. Nocne atoro NpoBoaAT 06paboTKy BOCCTAHOBUTENBHBLIM PacTBO-
poM.

Yaue ncnonb3ytoT odHo8aHHbIl CyCNeH3UOHHbIU CNoco6 KpauieHusl, KOTOpPbIN OT-
NM4aeTcs OT ABYXBAHHOMO TEM, YTO MOCHE OKOHYaHWS MPOMUTKN CYyCneH3nen B BaHHY BBOASAT
BOCCT@HOBWTENb W LUEMOYHOW areHT W KpalleHue MpoJosrKalT, Kak Mnpu  LWenovHo-
BOCCTaHOBUTENBbHOM criocobe. HeBoccTaHoBNEHHbIN KyBO0BbINM Kpacutenb XOpoLlo Bbibupa-
€TCHA BONIOKHOM Ha CTagum MpPOMNWUTKMA CyCreH3uen kpacutens npu Temneparype 85 °C —
90 °C B npucyTCTBUM rngpokeuaa Hatpus B TedeHne 30—40 MyH. 3aTtem TemnepaTtypy BaHHbI
CHWKaIOT A0 ONTUMAInbHOW, BBOAST MMapocynbdua HaTpus, TpebyeMbii Mo peuenTy, n Kpa-
LLIEHWE MPOLOIDKAtOT.

MpenmyecTBo cnocoba — nonyyeHne Gonee poBHOW OKPacKy, HO MPUMEHEHNE ero
BO3MOXHO TOMBKO Ha annapatax, CHabKeHHbIX 3MEEBMKOM Mnn pybalLkon, KOTOpble NOo3BO-
NS0T NPOBOAUTL Pacxonoaky BaHHbl. B atom cnyyae npouecc yanuHaetca Ha 20-30 MuH 3a
cyeT pacxonofku. Xopollasa poBHOTa KpalleHWst LOCTUraeTcst Npu OfHOBPEMEHHOM BBEAE-
HAM B KPacWIlbHyt0 BaHHY CYCMEH3UM KpacuTens, rMapoKCcUMaa HaTpus U ruapocynbduta.
KpaweHne HaumHarot npu temneparype 18 °C — 20 °C. Mo mepe noBsbIleHVs TeMnepaTypsl
Kpacutenb NOCTENeHHO BOCCTaHaBNMBAETCHA C 06pasoBaHNeEM NENKOCoeaNHEHNS 1 Bblibupa-
€TCH BOJIOKHOM. TemnepaTtypy NoBbIWAKT CO CKOPOCThO 1 °C/MWH A0 ONTUManeHOW, Npu KO-
TOPOW KpalLeHue npogomkaeTca ewe 30 MUH.

Mpy ncnonb3oBaHUM BbICOKOTEMMEPATYPHOrO BapuaHTa 3Toro criocoba kpacunbHas
BaHHa COAEPXUT CyCreHsuo kpacutens, gucnepratop HO, ruapokcus Hatpusi h BOCCTaHO-
BUTENb. ECNM 1MCnonbaytoT KpacuTenu, CKIOHHbIE K NEPEBOCCTaHOBIIEHNIO, B COCTaB A0MoJ-
HUTENbHO BBOAST FMIOKO3Y UINM HUTPUT HaTpUst U TpuaTaHonaMmuH. B kauectee BoccTaHOBU-
Tenen NpUMEeHsItoT AMOKCUE TUOMOYEBUHBI, TMApOCYNbgUT ¢ Aobaskon dopmanbaernaa unm
poHrans HT. KpaweHne HaunHawoT npu Temnepatype 15 °C — 20 °C, 3atem 6bICTpO NOBbI-
warT Temnepatypy Ao 115°C. Mpu 3Ton TemnepaTtype npoUEcC NPOBOAST B TeyeHue
30 MWH, 3aTtem TemnepaTypy noHwxkawT go 65°C — 70 °C, pobaensioT rmapocynbouTt
HaTtpus (1,5 r/n) u npogomxaroT npouecc ewe 10 MUH.

Jlelikokuciomubiili cnoco6 KpawieHus ABNAETCs pa3HOBUAHOCTBIO CyCMEH3VOHHOTO,
TaK Kak nenkokncnota kyGosoro kpacutens obnagaet nogobHO NCXOAHOMY MUTMEHTY He3Ha-
YUTENbHBIM CPOACTBOM K Xnonky. Okpawuvsaembii Matepuan NponUTLIBAKOT CyCreH3nen
newvikokncnoTel B TeweHne 20-30 MyH nNpu Temnepatype 60 °C, 3ateM 406aBnsoT rMapokeng
HaTpUsa 1 rMapocynbgUT K KpaweHne npopostkatoT ewe 40 MyH. [1nA NpUroToBNEHUs cyc-
NEH3NN NENKOKUCNOTbI FOTOBbLIN MaTOYHbIN Ky® MeaneHHO NMpu NepeMeLLMBaHUN BrVBatOT B
pacTeop, coaepxawmi ancnepratop H® n ykCycHyto KUCMNOTY B KONMUYECTBE, HEOOX0ANMMOM
ANA HeUTpanusauum rugpokcuaa HatTpus u yctaHoenenns pH 5,5-6.

OTnnunTEensHON OCOBEHHOCTBIO NEeNKOKUCIIOTHOTro criocoba ABnsAeTcs HesHauuTernb-
HO€ BANSHWE KOHLEHTPALMM LLIENOYN U BOCCTAHOBUTENS B NPOSIBUTENLHOW BaHHE Ha dukca-
UMo Kpacutens BOMOKHOM. Ponb BOCCTaAHOBUTENS 3aKIOYAETCA TONBKO B MoAAepKaHvu
Kpacutensa B BOCCTAHOBMNEHHOW hopme.

3aknounTensHas CTagua KpaleHWs — OKUCIIEHWE BOCCTaHOBIIEHHOrO Kpacutens B
NCXOAHYIO HepacTsopumyto dopMy. OT CKOPOCTM OKWUCHEHUS JIEMKOCOEAUHEHWUIA 3aBUCUT
pacnpeaeneHne Kpacutens B BOMOKHE M NPOYHOCTb OKpacku k TpeHuto. MNpu 3ameaneHwn
OKMCNEeHUst oKpacka Nnony4aeTcs MeHee MHTEHCUMBHOW U NMPOYHON. YHUBepcaribHbIM OKUCTU-
TENem NenKOCoeanHEHUA KyOOBbIX KpacuTenemn siBnsieTcsi nepokcug sogopoaa. Hambonee
XKECTKUX YCNOBUWA OKUCMEHMS TPebyIOT KpacuTenu ¢ HU3KMM CPOACTBOM K Lienntonose. Kpa-
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CUTENN C BbICOKMM CPOACTBOM Nyulle OKUCNSTb NIErkoAeNCTBYHOLLUMA OKUCTISIFOLLMMM areH-
Tamu, BO3MOXHO OKUCIIEHWE KMCMNOPOLOM, COAEPXKaLLMMCS B XOINOAHOW NMPOTOYHON BOAE.

Ana cTabnnbHOCTU OTTEHKa OKpackM HeoBXOAMMO MPOBEAEHME OnepaLy MbIIIOBKU.
Mpw neprogmyecknx cnocobax KpaleHUs MbIMOBKY PEKOMEHAYETCH NPOBOAUTL MpY TEMIE-
paTypax, MakcumarnsHo npubnmkeHHbIx K 100 °C B pacTBOpe MOIOLLEro npenaparta KOHLEeH-
Tpauven 8o 2 r/n B TeyeHne 20—-30 MuH.

HenpepbiBHble cnocobbl KpalleHnst xnon4aTobymMakHbIX TkaHelr KyGoBbIMM KpacuTe-
naMu

LljenoyHo-e0ccmaHosumMenbHbIl cNOCO6 B HENPEPLIBHBLIX NPOLIECCaX UCMOSb3YHOT
LS NOMYyYeHUs O4eHb CBETNOW OKPacKu.

Mo sTomy cnocoBy TkaHb npu Temnepatype 40 °C — 60 °C nponuTbIBalOT Npeasapu-
TeNbHO BOCCTAHOBMNEHHBIM B LLEMOYHOW cpeae KyOoBbIM KpacuTenem, OTKMMaloT, 3anapu-
BatoT npu Temnepatype 100 °C B TeueHne 30-60 c, OKMCNSIOT B BO3AYLUHOM 3penbHUKe, 3a-
TEM Ha MPOMbIBHOWA NMMHUM OKOHYaTENbHO OKUCHAIOT AO WUCXOAHOIO NMUIMEHTa, MbINYT Y
npomMbisatoT. Vcnone3ys faHHbIN cnocob, oYeHb TPYAHO NOMyYUTb PaABHOMEPHYHD OKpacky
CPEAHMX N TEMHBIX TOHOB BCIEACTBUE BLICOKON CKOPOCTU BbIOUPaHUS TKaHBIO NENKOCOeaU-
HeHus kpacutens. [ns kpaweHus xnon4yatobyMaXkHbIX TKaHEeW B CPEAHWE N TEMHbIE TOHA
NPeanoYTUTENBHO NCMONb30BaTh CYCMEH3NOHHBIN Cnocod, KOTOpbIN obecneumBaeT nony4e-
HVE paBHOMEPHOW OKpacku NMoBor MHTEHCUBHOCTU, AOMNYCKaeT NpUMEHeHne Mnobbix cMecein
KyBOBbIX KpacuTenel M MO3BOMSIET MOMNYYUTb PaBHOMEPHO OKpalUeHHble NMapTUM TKaHewn
NMpPaKkTUHYECKN HEOTPaHUYEHHOM A UHDI.

[na atoro cnocoba npurogHbl TONbKO TOHKOAUCTEPCHbBIE BbINYCKHbIE POPMbI Kpacu-
Tenewn: NopoLLKN 1 nacTbl ¢ nHaekcoM «[». U3 atux aByx popmM B KpaLLEHUN C NMPOMEXYTOU-
HOW CYLLIKOW fy4Lle MCNOMb30BaTh NACThl, Tak Kak OHU coaepxaT MeHbLuee konudectso MNAB,
YeM MOPOLLKMN, M MOITOMY MEHEE CKITOHHBI K MUrpauum.

CycneH3uoHHbIl 08yxeaHHbIll CNOCO6 C MPOMEXYMOYHOU CYWKOU 3akniovaeTcs
B TOM, YTO TKaHb MIOCYIOT CycneHanen kpacutens npun Temnepatype 40 °C — 45 °C, cywar,
3aTeM BHOBb MPOMUTLIBAIOT LENOYHO-TMAPOCYNbOUTHBIM PacCTBOPOM Ha MOCOBKE, NPOMyc-
KaroT Yepes 3anapHyl kamepy, rae B atMocdepe HacbILWeHHOro napa npv temneparype
102 °C — 105 °C npm OTCYTCTBMM KMCNopoja MPOUCXOAAT BOCCTaAHOBMEHVWEe 1 dukcauns
KpacuTens, 3aTeM NpOBOAAT OKUCINEHWE, MbIMOBKY, NPOMbIBKY. B kauecTBe wHrmburopa mu-
rpaumMn  WUCMomb3yT anbfMHaT HaTpusi, MaHyTekc, namurtekc. [lponuTky LWenovHo-
BOCCTaHOBUTENbHBLIM pacTBOpOM npoBoaaT npu Temneparype 20 °C — 25 °C. lNpossuTens-
HbIA PaCTBOP COLAEPXKUT MAPOKCUE HATPUS, FTMAPOCYNLMUT U ANEKTPONUT (Yalle UCTIoNb3YIoT
xnopua Hatpusi). U3 nnocoBku TkaHb NOCTYNAET B 3anapHyIo kKaMmepy, Aarnee npoxXoauT BO3-
LYLHbIA 3penbHKK, rae YacTuyHo okucnseTcs. MNonHoe okucneHue AocTUraeTcs B NPOMbIB-
HbIX BaHHax: MNPy NPOMbIBKE XONMOAHOW NPOTOYHON BOAOW U B PacTBOPE OKUCIUTENS B KUC-
non cpege. B kayecTBe okucnuTens vaile BCEro NPUMMEHSIOT Nepokcua sBopopopa. NMocne
OKMCINEHUS TKaHb MPOMbIBAIOT TEMMOW BOAOW, MbIMYIOT NMPpW Temnepartype, 6nnskon k Temne-
paType KUNeHusi, pacTBOPOM MOIOLLIEro npernaparta, NPOMbIBaIOT ropsYen U XONOAHOW BOZAOW.
Ha BbIxofe TKaHb BbICYLUMBAIOT Ha CyLUUIBHBIX BapabaHax.

CycneH3uoHHbIl 08yxeaHHbIll cOco6 6e3 MPOMEXYMOYHOU CYUWKU MOXHO OCY-
LLECTBUTL Ha JIMHUK, COCTOSLLEN U3 ABYX NIHOCOBOK, 3anapHOK KaMepbl Y MPOMBIBHOWM YacTu.
HaHeceHne Ha TkaHb JOCTaTOMHOro KONM4yecTsa rmapocynbduTa n e4Koro Hatpa BO3MOXHO
NPy COOTBETCTBYHOLLEN PasHMLE MEXAY OTKUMaMM Ha NepBON U BTOPOWN nntocoskax. Mosbl-
LUEHWIO MOTIOWEHNA cnocoBCTBYET NPOXOXAEHUE TKaHMW, ONMtOCOBAHHOW CYCMEH3NeN Kpacu-
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Tensi, Nocrne NepBoW NIOCOBKU Yepes3 BO3AYLUHbIN 3penbHUK. Mpy aToMm BonokHo HabyxaeTt n
BMWUTLIBAET Briary, YHECEHHYIO U3 NEPBOW MMHOCOBKW, YTO YBENMYMBAET BO3MOXHOCTb BbIOU-
paHusi pacTBopa W3 BTOpoOW nntocoBku. lepenap CTeneHu OTKMMOB Ha NEpPBOW U BTOPOWM
MIHCOBKaxX AOITKEH BbITb MakCMManbHbIM.

BaxHbIM npeumyLecTBOM criocoba SIBNAETCH UCKIIOYEHME MPOMEXYTOYHOW CYLLKY,
YTO CroCcOBCTBYET CHWKEHMIO OMAaCHOCTU MOSIBIEHUSI Ha TKaHu Bpaka, CBSI3aHHOro ¢ Murpa-
umen kpacutenen npu cywke. MNpu 5TOM B MEHbLUEN CTENEHW NPOSIBNAETCS CTPYKTypHasa He-
pPaBHOMEPHOCTb TKaHU M JOCTUraeTCs SKOHOMUS ANEKTPOSHEPrW, Napa u 3aTpar Tpyaa.

HegocTaTku cnocoba — TpyAHOCTb MOSyYEHUS] HACBILLEHHbIX OKPAacOK, CX04 Kpacute-
1A B NPOSABATENbHbIA PacTBOP, CMOXHOCTb YNpaBneH s NPoLLECCOM.

O0HoeaHHbIl CYCNEeH3UOHHbIU CMoCO6 KpawieHUsl XapaKkTepusyeTcsl TeMm, 4TO
TKaHb MPOMUTLIBAKOT CYCMEH3VMEW KpacuTtens, coAepKallerd BOCCTaHaBMUBAIOLLMA areHT u
Lerno4yb, 3anapvBatoT, OKUCHSOT, MbUIYIOT M NpoMbiBaloT. HeobxoanMbiM ycrnoBuem Ans
cnocoba SBNSTCH UCToNb3oBaHMe NNcoBkM Manoro o6vema (10—15 n), obecneunBarowlen
ObicTpoe OOHOBNEHME pacTBOpa W CMELIEHWE CYCMNEH3UM Kpacutens U LLEenoOYHO-
TMAPOCYNbUTHOrO pacTBopa HEMoCcpeACTBEHHO Nepes Nogaveli pacTeopa B MiloCOBKY.

Mpwn 3TOM BaXKHO BbIOpaTh TAKOW BOCCTAHOBUTENb, YTOBObLI OrpPaHNYUTL UK NOSTHOCTBIO
WCKIMOYNTE BOCCTAHOBIEHNE KpacuTensa B MmocoBke. B kavecTBe BoccTtaHOBUTENS UCMONb-
3YHOT ANOKCUL TMOMOYEBUHBI UMM CMECH €ro C MAPOCYNbMUTOM HATPUS, YaCTUYHO Ae3aKTu-
BMPOBaHHbIM bopManbaernaoM. MoxHO NPUMEHSITb POHranuUT ¢ BBEAEHUEM KaTanu3aTopos
BOCCTaHOBIIEHWS.

Jleiikokucnomubili cnoco6 KpaweHust 6GNM30K K CyCMEH3VOHHOMY [BYXBaHHOMY.
OpnHako B OTNIMYME OT CYCNEH3MOHHOro ANs NEMKOKUCIOTHOro cnocoba NnpuroaHsl Kpacutenm
B ntoBoi BbIMYCKHOM hopMe, TaK Kak KpacuTesb CHavana BOCCTaHaBNMBAaETCA [0 HAaTPUEBOU
COMnMW NeNKocoeanHEHMs, a 3aTeM U3BbITOYHAA LWEeNOYHOCTb HerTpanusyeTes 4o obpasosa-
HUSI NEMKOKNCINOTLL. Cnocob cpaBHUTENBbHO NPOCT M MOXET ObITh peanu3oBaH Ha annaparax,
COCTOSILLMX M3 MIIOCOBKW, BO3AYLUIHOMO 3penbHUKa 1 NPOMbIBHOMO arperaTta. Camomn TpyaHour
onepauuen BnsSeTCs NPUroToBreHne ctabunbHOM cycneHammn KyboBon nevikokucnoTsl. [Ans
cTabunvsauum cycrneHavm B pacTBoOp BBOAAT gucneprarop, Hanpumep aucnepratop HO, B
konuyectBe 1-54 Ha 1 4 kpacuTtens. HenTtpanusaums 4omkHa Npov3BOANTLCS NPU UHTEH-
CMBHOM MEepeMELLNBaHNM.

B npoveccax kpalueHus KyGoBbIMU KpacuTENsIMM UCMOMNb3YIOT cneayowme TeKCTUIb-
Hble BCrioMoraTernbHble BELLECTBA, KOTOPbIE MOrYT NonazaTh B CTOYHbIE BOAbI NPeAnpUSATUS:

- BOCCTQHOBUTESNM: MPEVMYLLECTBEHHO AUTUOHUT HAaTpUsa (MMApPOCYnbgdUT) U Npous-
BOAHbIE CyINbOKCUNTOBOW KUCHOTHI;

- OKUCIIUTENM: NMEepoKeug, Boaopoaa, buxpomar kanusi, nepbopar;

- LenoYHbIe areHTbl: kapboHaT HaTPWS, TMAPOKCUE, HATPUS,

- ANEKTPONUTLI. XJI0pWA, HATPUS,

- AUCNEepraTopbl: BXOAST B COCTaB BbINYCKHbIX (POPM Kpacutenen u Ncnonb3yTcs npu
NMPUrOTOBNEHUN KpacWITbHbIX PacTBOPOB,

- CUHTETUYECKME MOIOLLME CPEACTBA: aHNOHAKTUBHbIE UM HENOHOreHHble [1AB.

2.2.2.5 HepacTBOpuMbIe a3oKkpacutenu

HepacTBopuMbie asokpacuteny CUHTE3VPYHOT Ha BOJIOKHE B pesynbrare peakuum
as3oco4eTaHnsa a3o- 1 AuasococTaBnALWNX. Cyu.lHOCTb crnocoba 3aknoyaeTcs B nocnejosa-
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TenbHOM NPONUTKE TKaHW CHavana LernoYHbIM PacTBOPOM a30COCTABMAIOLLEN, a 3aTeM pac-
TBOPOM funasococtaenstowen. lNpy 3ToM B pe3ynbTarte peakuyn asocoveTaHusl Ha BOJIOKHe
06pasyeTcs HepacTBOPVMbINA a30KpacuTeb.

K pocTonHcTBaM KpacuTernem OTHOCAT 3KOHOMUYHOCTb, XOPOLLYIO YCTOMUMBOCTL OKpa-
COK K MOKpbIM 06paboTkam U CBeTYy, K HeAoCTaTKaM — MIOXY0 YCTOMYMBOCTb K TPEHWUIO, TPY-
LOEMKOCTb TEXHOMNOMM, OrPaHNYEHHOCTE raMMbl LiBETOB.

B ka4ecTBe a30coCTaBnAoWMX B HACTOSALLEE BPEMS MPMMEHSIOT a30TOrbI, B KA4ECTBE
[AMa30CcoCTaBNAloWLMX — Anasonun. [vasony npeacraBnalor cobow crtabunmnanpoBaHHble
CTOVKME CONY ANa3oTUPOBaHHbIX a30aMUHOB.

KpaweHne atmm kpacutensamm npeacraBnser cobor CnoxHbIM NPOLECC, KOTOpbI
BKITIOMaET B ce0s paa fennKaTHbIX LIaroe:

- MIPUroTOBNEHWE pacTBopa HadToNATa B NpoLEecce ropsvero pacTeopeHns (HadTon
pacTBOPSOT KAMSAYEHWEM C MOMOLLBHO KayCTUYECKOW COAbl) Mnv crnocobom XonopHoro pac-
TBOPEHUA (HadpTon conobunmnanpyroT CNMPTOM UMK LIENNo30MbBOM, KayCTUYECKOW COL0N n
XonogHoun sogow). ns HekoTopbeix HadTonos AobasneHue dopmManbaermaa Takke Heobxo-
AVMMO ANs NpefoTBpalyeHns obpasosaHns ceobofHoro HadTona;

- HAHeCeHVe HaTONSATa Ha BOSIOKHO C MOMOLLIO NEPUOANYECKOr0o UM HabrBOYHOTO
crnocoba;

- Nory4YeHne MasoTMPOBAHHOrO OCHOBAHUS PeakUnen ¢ HATPUTOM HaTpusa U CONSIHON
KMCNOTOW (3Ty CTaAMI0O MOXHO M3BexaTb NPy UCMoNbL30BaHUM GbICTPOPaCTBOPMMBIX CONEN);

- 06pa3soBaH1e asongHOro KpacuTena B BONOKHE NyTEM NPOMyCKaHUA TEKCTUNS, Npea-
BapUTENbHO NPONUTaHHOTO PacTBOPOM HadTONSTa, Yepes BaHHY, CoAepXaLLyto AMasoTUPO-
BaHHOE OCHOBaHVEe UNK BbICTPOPacTBOPUMYLO Conb (aoCaBnerHne BydepHbIX areHToB Heo6-
XOAMMO And KoHTpons pH);

- nocnepyowas obpaboTka nyTeM NpoMbIBKM Marepuana Ans yaaneHus n3bbiTo4HOro
HadpTona 13 BonokHa.

OkpalumBaTb TEKCTUSIbHbIE MaTepuarbl HepacTBOPUMbIMU a30KPacUTENSIMWU, CUHTE3N-
PYEMbIMM Ha BOSIOKHE, MOXHO NEPUOANYECKUM U HEMNpPepPbIBHLIM criocobamu.

Mpy nepuoamyeckux cnocobax KpalleHus vaile ucnonb3yloT asotonbl AH®, XA, Y,
obnaparowme HanbonblUMM CPOACTBOM K LIENMIONO3HOMY BOMOKHY, HO HE UCKIIOYEHO Npu-
MeHeHue MeHee cybcTaHTMBHBIX asotonoB (A, OT, OA, MA, MHA). [1na nosbilleHNs BbioK-
paHuMsA asoTona BOMOKHOM B BaHHY BBOASAT 3MEKTPONUT (XNOPWUA HaTpus unu cynbdar
HaTpua) B kKoHUeHTpauum ao 10 r/n ana BbicOKoCybCTaHTUBHBLIX asoTonos v fo 50 r/n pna
a30TOJI0B NMOHWKEHHON CYOCTaHTUBHOCTU. JNEKTPONnUTLI BBOAAT NOCTENEHHO B 3—4 npyema:
nepey0 nopumio Yyepes 15 MMH nocne Hayana KpaweHus, nocneaHiol — 3a 15 MuH o
OKOHYaHWsa asotonuposaHus. OnTumarnbeHble TEMMNEPaTypbl NpY NPOBEAEHMN NpoLiecca aso-
TONMPOBaHWA BbIGUPAIOT B 3aBMCUMMOCTU OT MCMONb3YEeMbIX a30- U AMA30COCTaBMNANLLMX.
Mocnepyollee asocoyeTaHne NPOBOASAT Npy TemMnepaType He Boiwe 20 °C — 25 °C.

Ha npakTuke kpaweHue nyTem CUHTe3a a3onUIMEHTOB OCYLLECTBIAOT HENPEpbIBHbI-
MW criocobamu o AByM CXemam:

- NAOCOBaHWE a3oToroM, MNIOCOBaHWE AMA30COCTaBMAIWEN, MbITOBKa, NMPOMbIBKA,
cywka. Takas cxema 6e3 NPOMENXYTOYHON CYLLKWM OYEHb SKOHOMUYHA,

- NIOCOBaHWE a30TONOM, CyLUKa, NMOCOBaHME JMa30COCTaBNALWEN, MbINOBKa, Npo-
MbIBKa, CyLLIKa.

[ns asoTonMpoBaHust TkaHW NPUMEHSIOT MNOCoBKM ¢ HeBonblwum (15-20 n) obvemom
BaHHbl C ABYKPaTHbIM MOrpyXeHnem. TemnepaTtypa MponvTOYHOro pacteopa CocTaBnaeT
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35°C — 90 °C. ObszarenbHble YCrNoBMSA a30TONMPOBAHWA: MPYMEHEHWE NPOo3payHbIX pac-
TBOPOB a30TOMOB, a Takke NoCTOsAHHAsA LLLENOYHOCTb PacTBOPOB.

Mpw KpaleHnn ¢ NPOMEXYTOHYHOW CYLLIKON €€ yyLle NPOBOAUTL B BO3AYLUHBIX CyLUMI-
kax. Cywka Ha 6apabaHax fonycTMmMa, HO HeoBxoaumo oBepHyTb TKaHb nepeble Hapaba-
Hbl. Temnepatypa cyLkm coctaensiet 60 °C — 80 °C.

PactBopbl Avasonen 4yBCTBUTEMBHBI K KONebaHuaM Temnepartypel U pasnaratoTcs
npu Temneparype Bbiwe 30 °C. Peakuuto asocodeTaHnsi NpOBOASIT MPU TEMMepaTtype He
Bbie 25 °C. lMpouecc codveTaHust 3aBepluaeTcd B 3penbHuke. OKpalleHHy TKaHb Tlia-
TENbHO NPOMBIBAIOT U MbIMYHOT.

Mpn kpaweHnn 6e3 MPOMEXYTOUHOM Cyllkn OBA3aTenbHbIM YCrOBUEM SBMSETCS
obecneveHne HOPManbHOro XMAKOCTHOro GanaHca NposBATENBHOW BaHHbI [nsi 3Toro Tpe-
OyeTca cosgaHve nepenaga omkUMoB 25 % — 30 % mMexay BaHHaMK C a30TONOM W pacTeo-
pom gumasonsa. OTxuM nocne asoTonupoBaHus coctaenseT 75 % — 80 %, a npu nocneayto-
wem nposisneHmn 100 % — 110 %.

B coctaB npossuTenbLHOro pacteopa Npu KpaweHU HenpepbiBHbIM CNOCOBOM peko-
MeHayeTcs BeoauTb 1-3 r/n gucnepratopa HP.

2.2.3 KpaweHue wepctu

LUepctb MoxeT BbITh OKpaLLeHa CneayroLwLMN KpacUTENSIMU;
- KUCNOTHBIMU;

- XpOMOBBIMMU;

- MeTannokomnnekcHoimm 1 : 1 mn1: 2;

- @KTUBHbLIMU.

2.2.3.1 KucnorHble Kkpacurenu

KucnoTHble kpacuteny ABnSoTCA COSAVHEHUAMWU aHWOHHOMO Tuna, 1 B obliem Buae
bopmyna KUCMNOTHbIX KpacuTenem UMeeT TOT Xe BuA, YTO M ANS NPsSMbIX KpacuTenew,
Kp(SOsNa)n. Mo xumudeckon CTpyKType KUCNOTHblE KpacUTEnMU OTHOCATCA K PasfMuYHbIM
rpynnam. bonbLuen YacTbio 3TO Cyrnbonpon3BoAHbIE MOHOA30- UIMN AMcasokpacuTenen, aH-
TPaxMHOHOBbIX, TPUAPUITMETAHOBbIX.

KucnoTHble kpacuTenu okpawmvearoT 6enkoBble (LWepCTb, HaTypanbHbIN WENK) U no-
nMamugHble BonokHa. KncnotHble kpacutenu, ob6naparT CpOACTBOM K yKasaHHbIM BOMOK-
HaMm, copbupytoTcsl Ha NOBEPXHOCTU BOMNOKHA, AN DYHANPYIOT Yepes CyOMUKpocKonuyeckne
nopb! Briybb BONOKHA N 3AKPENATCH HA aKTUBHBIX LIEHTPAaXxX €ro BHYTPEHHEN NOBEPXHOCTU
CUNaMn MEXMOIEKYNSAPHbIX CBSA3EW, rnaBHbIM 06pa3oM MOHHBIX CBS3en, obpasyrowmxcs
MEXAY WOHU3UPOBaHHBIMW aMUHOTpymnnaMm BONokHooOpasytoLlero nonvmepa u otpuua-
TENbHO 3apsiKeHHbIM aHWOHOM kpacuTens. MNpy Hanuuum B Monekynax KMCNoTHbIX Kpacute-
NEN rMapoKCU- UMM aMUHOTPYNM, a Takke GONbLINX ankuibHbIX OCTaTKOB KpacuTenu MOoryT
hbmKCMpOBaTBECS Ha BOMOKHE U MyTeM 0bpasoBaHUs BOAOPOAHLIX CBS3ENW, a Takke cunamum
BaH-gep-Baankca.

Mpyn B3aUMOAENCTBUMN KUCIOTHBIX KpacuTemnen ¢ BONIOKHOM Haubonbluee 3HaveHue
UMEIOT MOHHbIE CBSI3WN, MO3TOMY HaKpalUMBaeMOCTb BOSOKHA B AAHHOM Cry4vae 3aBWUCUT OT
yMcrna U AOCTYMHOCTU aMUHOMPYNMN B MakpOMOMEKye NONMMepa, a Takke OT NONOXKUTENbHO-
ro 3apsiia BOIOKHA, KOTOPbLIN B CBOI OuYepefb OnpefensieTcs KACMOTHOCTBbHO KpacumbHON
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BaHHbl. LepcTb, Wenk 1 nonMaMuiHble BONOKHa OKpaLLMBaKOT KMCNOTHLIMWU KpacutTensimm 13
KMCIbIX BaHH.

KncnoTHele Kpacutenu sHauMTenbHO PasnuyaroTca Mexay cobon no ckopocTu nepe-
X04a Ha BOMOKHO, MO BbIPaBHUBAKOLWEN CMOCOBHOCTU U MO YCTOMHMBOCTM NOMyYaeMbIX OKpa-
COK K MOKpbIM 06paboTkam. 3TV CBOWCTBA KpacuTenen TECHO CBSA3aHbl C UX CPOACTBOM K BO-
TIOKHY 1 AN DY3MOHHOM CNOCOBHOCTLID. KMCNOTHBIE KpacuTenyu NPpUHATO NoapasaensaTb Ha
TPW rpynmnbl; XOPOLLO-, CPEAHE- U NIIOXOBLIPABHNBALWMNECS.

XopoLLoBbIpaBHUBAIOLLMECS KpacuTenyu obnafaroT OTHOCUTENBHO MarbiM CPOACTBOM
K BOJIOKHY W BbICOKOW AWUPY3NOHHOW MOABWKHOCTLIO, NMOXOBLIPaBHMBAKOLLNECH — BbICO-
KM CPOACTBOM W Manow Ancdy3MOHHON NOABWKHOCTLIO, CPeAHEBbIPABHNBAOLLMECS 3aHW-
MaroT CpeaHee NONOXEHNE MEXAY KpacuTENsaMn nepsebix AByx rpynn. HanGonbLuyto npaktm-
YECKYH0 LEHHOCTb MMEIOT MMOXOBbLIPABHMBAIOLMECS KUCMOTHBIE KpacuTenu, Tak Kak AaioT
BO3MOXHOCTb MOMy4eHWs OKpacok Hanboree yCTOMYMBbLIX K MOKPbIM 06paboTkam U K Barke.

KpalueHusi KMCNoTHbIMKU KpacuTensMu BeAyT M3 KWUCNbIX cped, KoTopasi co3paeTcs
MUHEparnbHOM KUCNOTOWN (Hanpumep, CEpHOM) ANS XOPOLIOBbIPaBHUBAKOLWMXCH, OpraHuye-
CKOW (YKCYCHOW) ANS CPefHEBLIPABHNBAIOLLUXCA U NOTEHUMANBHO KUCINON COMbIO (CEPHOKMUC-
JblA @MMOHWA UMM YKCYCHOKMCIbIA aMMOHUIA) ANA MMOXOBbIPABHUBAOLWMNXCA KUCIOTHBIX
kpacutenen. BoibnpaHne kpacutenen MOXHO perynupoBaTte pH KpacunbHOW BaHHbI, Beae-
HVEM B HEe HeWTpanbHbIX SNEeKTPONUTOB; COBMIAEHNEM ONPEAEneHHOro TeMnepaTypHoro
pexuma KpalleHus; [obaBkoi B KpacunbHY0 BaHHY BblpaBHUBATENEW, YTO OCOGEHHO BaXHO
MpW UCMONb30BaHMU MNJI0XOBLIPaBHUBAIOLLMXCS KpacuTenen.

YMeHbLLEHNE KACNOTHOCTM KPacuibHOMO pacTeopa, a Takke BBeAeHVe B BaHHYy XJ10-
puaa nnu cynedarta HaTpus CnocoBCTBYOT 3aMeaneHuo BeIBMpaHns KpacuTens v nosbille-
HUK POBHOTLI OKPaCKM.

BbipaBHMBalOWME areHTbl UrpatoT BaXKHYHO POrb B KUCINOTHOM okpalumsaHui. K atown
KaTeropum OTHOCUTCS PSiA HEMOHHBIX, KATUOHHbBIX, @HUOHHBIX U aMOTEPHBIX MOBEPXHOCTHO-
aKTUBHbIX BeLecTB. B BaHHbI C NNOX0BbIPABHMBAIOLLMMUCS KPacUTENSIMU PEKOMEHAYIOT A0-
0aBnsTb BbIpABHMBATENMN, B KAYECTBE KOTOPbIX MOMYT BbITb UCMONb30BaHbl aHUOHOAKTUBHLIE
(ancnepratop H®, cynbdoHon pa3nmyHbIX Mapok) U KaTMoHOaKTMBHbIE (BblpaBHuBaTenn AH
n C12), a Tawke HekoTopble HenoHoreHHble AB, Hanpumep npenapar OC-20, cuHTaHOn
AcC-10.

LLiepcTaHOE BOMOKHO U TKaHW OKpaLUMBAKOT KUCMOTHLIMW KpacuTensiMm no nepuoanye-
CKOW cxeme: 3amaunearoT Bogow npu 40 °C, 3aTemM B BaHHy BBOAST PacTBOp Kpacutens v
cynbara HaTpusi U NMOSIOBMHHOE MO PELENTy KONMYECTBO KUCNOThI, AOBOAAT A0 KUMEHUS U
BbIAEPXKNBAIOT TKaHb B KMNALWeM pacTeope B TedeHue 40 muH. [lanee BBOAAT BTOPYIO Moo~
BVHY HEOBXOAMMOrO KONMUYECTBa KUCMOTbI M MPOJOITKaoT KpalueHue ele 40 MUH B KUMsiLLen
BaHHe, 3aTeM OXINaXAatoT U TKaHb TWaTenbHO npombiBatoT. KcnoTy BBOAAT B ABa npuemMa
ANS1 CHWKEHWS] HavarbHOW CKOPOCTW MOTIOWEHMS] KpacUTens u nosnydeHus Gonee paBHO-
MEPHOW OKpacKu.

2.2.3.2 XpomMOBbIe Kpacutenu

KncnoTtHo-npoTpaBHbie (XPOMOBBIE) KpacuTenn no XMMUYECKOMY CTPOESHWUIO U CBOWM-
cTBaM Bnnskn K KUCMOTHbIM Kpacutensam. OHM pacTBOpMMbI B BOAE W OKpalLMBaroT 6enkoBble
BOIIOKHA M3 KUCTIbIX BaHH NOA06HO 0BbIYHLIM KUCIOTHBIM KpacuTensM. OgHako B oTnvuyme ot
NOCNeAHMX OHW MMEIT CneLmdUnYeckoe CTPOEHME, a MMEHHO COAepXaT B CBOEM COCTaBe
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ornpegeneHHble KoMMnekcoobpaaytoLme rpynnmMpoBKY, CnocobHbIe K 06pas3oBaHMo KOMNMEeK-
coB ¢ d—meTannamu. bnarogaps aTomMy kpacutenb NpuobpeTaeT MeHbLLYIO PacTBOPYMOCTb,
MOBbILLAETCA €ro CBETOCTOMKOCTh, YTO 0OecneynBaeT MoBbILLEHNE YCTOMYMBOCTM OKPaCoK K
pasnnyHbIM BUAAM PUIMKO-XMMUYECKUX BO3AENCTBUIA.

Ona komnnekcoobpazoBaHWsa C MOHAMW METanNoB MOMYT CMYXWUTb criefytowme rpyn-
MUPOBKM:

OH HO OH COOH
Sl (.
O OH COOH
So® “Son

O

KomnnekcooBpasytoLlmm mMeTannom oBbIMHO CNYKUT XPOM, KOTOPLIA HaHOCUTCH Ha
BOJITOKHUCTLI Martepuarn B COCTaBe XpOMOBOW NpoTpasskl. Npuy kpalleHWn LIepcTu B kavecTse
MpoTpaBbl UCMOMb3YHOT AUXPOMATHI Kanvs WK, pexe, Hatpus uim ammonusa (KaCr20z,
NazCr207:2H20 u (NH4)2Cr207). MoaToMmy 4acTo 3Th kKpacuTeny HasbIBalOT XPOMOBbLIMU.

YyacTyroWwmi B peakuum komnnekcoobpasosaHusi atom xpoma (l1l) BzaumogericteyeT
KaK C kpacutenem, Tak u ¢ 6enkoBeIM BELLECTBOM LIEPCTU. B cocTaB KOMNNEKCOB MOryT BXO-
AWTb U KOOPAMHALMOHHO-CBA3AHHbBIE MONEKY bl BOABI.

KpalueHne LepcTM XPOMOBBIMU KpacuTENAMM MOXKHO OCYLUECTBRATL C NpeaBapu-
TernbHbIM, NOCNEAYIOLLMM UM OAHOBPEMEHHBIM XPOMUPOBaHNEM.

KpaweHnne ¢ npensaputenbHbIM XPOMUPOBAHMEM HAXOAUT OrPaHUYEeHHOE MpUMEHe-
HWe n3-3a ANUTEnbHOCTM npouecca. Npu XpoMUMpoBaHUM LLEPCTSIHOrO BOJIOKHA UCTIONb3YHOT
pacTBOpbLI AMXpOMaTa Kanus, CoaepXaHue KOToporo coctaBnseT He bonee 25 % — 50 % ot
maccbl kpacutens. C uenblo NpefoTBpalLeHUsa paspyLUEHNS LLEPCTU NPU BOCCTaHOBIEHWN
xpoma (VI) go xpoma (lll) B pactBop BBOAAT cnabble BOCCTaHOBUTENW, HanpuMep: TUOCYIb-
haT HaTpus, TMOMOYEBUHY (TMokapbamug), TMounaHat aMMOHUSI, MyPaBbMHYIO UMK LLIaBe-
nesyto kucnoty (1 % — 1,5 % ot maccel BonokHa). O6paboTky wepcty HaumHatoT npu 40 °C,
B TeYeHue 1 4 pacTBOp HarpeBaloT A0 KUMEHWUS U XPOMUPYIOT Npuy KnneHum okono 1,5 u. 3a-
TEM BOJIOKHO TLATenbHO NPOMbLIBaOT M OKPaLUMBAIOT B YCMOBUSIX, NPUHATBLIX AN 0ObIYHbIX
KUCMOTHbIX KpacuTenen.

HauGonee wunpokoe pacnpocTpaHeHne nonyyumn cnoco® kpalleHusi ¢ Nocneayowmm
xpomupoeaHnem. KpalueHue wepctv no aToMy cnocoby ocyLlecTBNAOT B pacTBOpe, coaep-
xawem (B % ot maccel BonokHa): 0,5 % — 3,0 % kpacutens, 10 % cynbdarta Hatpus,
3 % — 5 % ykcycHon kucnotbl (30 %—Hown). KpacunbHeIM pacTBOp HarpeBatoT A0 KUMEeHWs B
TeueHue 30—40 MVH 1 KpacaT npuy 3Tol Temneparype elle 45 MyH. 3atem BaHHy oxnaxgatot
80 70 °C — 80 °C u BBoaAT pacTteop amxpomara kamnus (0,5 % — 1,5 % ot maccbl BONOkKHa).
XpomupoBaHue NpoBoAAT Mpu kuneHnn B TedeHne 20-30 muH. Nocrnie aToro BaHHY oxna-
AT U NPOMbIBAIOT OKPALLEHHOE BOMOKHO.

[na kpaweHs ¢ 04HOBPEMEHHBLIM XPOMUPOBaHUEM NMPUMEHSIIOT N onpeaeneHHYHo
rpynny Tak HasblBaeMbIX OAHOXPOMOBbLIX KpacuTenem, KoTopble MOryT (pUKCUpOBaTbCs BO-
NOKHOM B HewTpansHon unu cnabokucnon cpeae Ao obpasoBaHUs B KPaCUMbHOW BaHHE
TPYAHOPACTBOPUMbIX KOMMIEKCOB. K HUM 0BbIMHO OTHOCATCH MOHOA30KpacuTenn, cogepxa-
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e ABEe MMAPOKCUMbHbIE IPYNMbl U TMAPOKCUIPYNY U aMUHOTPYNNy B OPTONONOXEHUSAX K
asorpynne 1 UMeroLLMe Takme 3aMeCTUTENN, Kak aroMbl ranoreHoB, HUTPOrpynbl.

KpaweHve wepctn ogHOXPOMOBBLIMU KPacuTENAMM OCYLUECTBNSIOT B cnabokucnon
cpeae npy pH 6; BMECTO guxpoMara kanusi B kayecTBe NpoTpaBbl MPUMEHSIIOT Auxpomar
aMMOHWUSI, KOTOPLIA TPyLHEE BOCCTaHaBINMBAETCA U MeJJeHHee BCTYMaeT B peakumto KOM-
nnekcoobpasoBaHna. B pesynbTare 3TOro Kpacurtenbs ycneBaeT NepenTy U3 pacteopa B BO-
JIOKHO A0 TOro, Kak HayHeTcs obpasoBaHne TPyAHOPacTBOPUMOro KOMMIEKCa B KpacubHOM
BaHHe. BMecTo frxpomata aMMOHUS MOXHO NPUMEHATL CMECh AUXpomara kanus u cyneda-
Ta amMmoHus. py HarpeBaHUM MPOUCXOAUT PasfnOXeHWE COMM aMMOHUS, BbIAENAWMNIACS
npv 3TOM aMMU1aK yNeTyuMBaeTCs, BCNEACTBNE Yero BaHHa ctaHoBuTcst cnabokucnon (pH 5—
7). B cocTaB KpacunbHOro pacteopa BXOASAT: KpacuTenb, AUXPOMAT Kanus, cynbgar HaTpus
1 cynbdaT aMMOHUS.

KpawweHue HaumHatoT npm 30 °C — 40 °C, B TeveHre 30 MUH pacTBOp HarpeBaroT 40
kvneHua 1 kpacat ewe 30—40 myH. o okoHYaHUM KpalleHUsa BaHHY OXNaxAaarT 1 NPOMbl-
BaIOT OKpALLEHHOE BOJIOKHO.

MpyMeHeHe XPOMOBLIX Kpacutenen COMPS)KEHO C ONpEeAEeNieHHOW 3KOMOrMYecKon
OMacHOCTBLIO, TaK Kak Mpu UX UCTONb30BaHNMM B CTOYHbIE BOAbI MonaaatoT uoHsl Cré*, koTo-
pblé y4acTBYysl B OKNCITUTENbHO-BOCCTAHOBUTENBHLIX NpoLeccax, rybutensHo AeWCTBYIOT Ha
XWBble OpraHn3Mbl BOAOEMOB. B cBS3u € 3TUM B psge CTpaH NpUMeHEHUE XPOMOBBIX Kpacu-
Tenen 3anpeLyeHo, a B Apyrvix, B TOM yucne u B Poccun, cylecTByoT 3aKOHbI, pernameHTu-
pytoLme coaepkaHme Conen xpoma B CTOYHbIX Bogax. CTporne akonornyeckue Hopmbl Tpe-
OyroT COBEpPLUEHCTBOBaHNS TEXHONOMIN KpalLeHUs XpOMOBBLIMU KpacuTensiMu n 6onee BbICO-
KOV TEXHOMNOMMUYECKON AUCLMINIUHBLI MPU UX NMPUMEHEHWUN.

Hanbonee kapavMHanbHO peLunTb 3Konornyeckue npobnembl, CBA3aHHbIE C 3arpasHe-
HVEM BOLOEMOB COMAMM XpOMa, MOXKHO MyTEM 3aMeHbl XPOMOBLIX Kpacutenen Ha mMetann-
conepxatiype.

2.2.3.3 MeTannoKoMmnrneKCcHbIe Kpacutenu

MeTannocogepxawme kpacvutenu npefctaBnsoT cCOOON rotoBble BHYTPUKOMINEKC-
Hble COeAMHEHVWS MOHOa3oKpacuTenenm ¢ MeTannamum — XpoOMOM unu  kobanbTom.
B 3aBnCMMOCTM OT unmcna MOneKyn KpacuTens, NPUXOAAWMXCA Ha 1 atom meTanna, pasnu-
YaroT Komnnekesl coctasa 1:1unn 1 : 2.

KncnoTtHele MeTanncogepxalyme KpacvuTenu, SBNSIOWMecs KOMMMeKcaMmu coctaBa
1: 1, NO3BONSAOT NOMy4aTh OKPacky ¢ 6onee BbICOKON CBETOCTONKOCTBLIO U YCTOMUMBOCTBIO K
MOKpbIM 06paboTkam, Yem OBbIYHbIE KUCTOTHbIE KpacuTenu. VX npuMeHsoT Ans KpaweHus
LIEePCTH, MONMaMUAHOrO BOMOKHA U UX CMECEN B CpeaHve U cBeTNble ToHa. C yBenuyeHnem
WHTEHCMBHOCTW OKPacku ee YCTOMYMBOCTb K MOKPbIM 06paboTkaM 1 TPeHUIo CHKaeTCs.

Bcnepcrevne Hanuums B Mx Monekynax cynbgorpynn Takme Kpacutenu XopoLlo pac-
TBOPUMbI B BOAE W AMCCOLMMPYIOT Ha UOHbI NOAOBHO OObIYHBIM KUCIIOTHBIM KpacuTensm.
OHM MOryT B3aumMoencTBoBaTh C NONMUaMmUaHbIMU U BENKOBLIMK BONOKHaAMKU NyTeM obpaso-
BaHWSA Kak MOHHbIX CBA3EN MeXAy Cynbdorpynnamm Kpacutens n MoHU3MpoBaHHbIMW aMUHO-
rpynnaMu, a Takke amvHbIMU rpynnaMy BOJNOKHA (Kak Npy KpaweHUn oBblYHBIMW KUCIOT-
HbIMW KpacuTENsAMM), TaK U KOOPAMHALMOHHBIX CBA3EN MeXaQy aTOMOM XpoMa U HEUOHU3UPO-
BaHHbLIMW aMUHO- 1 TMAPOKCUrpynnamMu.
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KpalueHue npoBoasT B cunbHokucron cpeae npu pH 1,9-2,2. B atux ycnoeusx npak-
TWUYECKN BCE aMUHOIPYnMbl BONOKHA MOHWU3MPYIOTCS, B pe3ynbTare yero obpasoBaHue Koop-
AVHALMOHHBIX CBSI3EN C aTOMOM XpOMa CTaHOBUTCS HEBO3MOXHbIM. Ha 3Ton ctagum kpacu-
TENU 3aKPEnnsATCA HA BOJNOKHE TOMBKO WMOHHBIMU CBA3AMU U COXPaHSIOT AUD@Y3MOHHYHO
NOABWKHOCTb, YTO U CNocobCTBYET BbIpaBHMBaHMIO OKPacoK. [pu NpombiBKE OKpaLLEHHOW
LIEePCTM KMCNOTa yAanaeTcs, YacTb aMUHOPyrn BOMOKHA CHOBa NepexoiuT B HEMOHU3NPO-
BaHHOE cocTosiHMe. MNpr 3TOM BO3HUKaKT Heo6xoauMbIe yCrnoBusa AnsA KoMnnekcoobpasoBa-
HUSI, YTO M BrnevYeT 3a coboro Bonee NpovHoe 3akpenneHue kpacutens B nonumepe. lMo-
CKOJbKY KpalleHue B CUMbHOKMUCHbIX pacTBOpax Npu MoBbILEHHBLIX TeMMepaTypax B TeueHue
LNUTENBHOTO BPEMEHWN MPUBOAUT K Pa3spyLUEHMIO BOMIOKHA, B KPAcCWUIbHYH BaHHY OObIHMHO
BBOZASIT BbIPABHUBATENN, UTO MO3BOMAET HECKOMNBKO CHU3UTB KUCIOTHOCTb BaHHbI M NONyyaTh
POBHYHO OKPacKy.

KpaweHne wepcTSHOrO  BOMOKHaA  OCYLLECTBMAKT  crneaylowym  obpasom.
B kpacunbHyto BaHHy, HarpeTyto o 40 °C — 50 °C, BBOAAT BbIpaBHUBATENb U CEPHYHO KUC-
noty. Lepcte 3amaumBaroT B 3TOW BaHHE, 3aTEM BMUBAIOT pacTBOp kpacutens. B Teuenue
3040 MWH BaHHY HarpesatoT 10 TeMNepaTypbl KUMEHUSA 1 KPacaT B 3TUX YCMOBUSAX HE MeHee
1,5-2 u. [lanee BaHHy OXnaxaaroT, OKpaLLEeHHOE BOMOKHO TLLATENbHO NPOMbIBAIOT, MPUYEM B
MOCMNEAHIO MPOMbBIBHYHK BOAY AN HEWTpanusauum ocTaTkoB kucnoTbl gobasnsior 25 %—
HbI BOAHBIM aMmMuak (1-2 mn/n) n 5 %—HbIn pacTBop auetarta Hatpus (1-2 mn/n).

KucnoTtHele MeTannocoaepxalyme Kpacutenu, SBMsoLMEc KOMMIEeKcamm cocTaBa
1 2, NPUMEHSIIOT ANS KPaLLEHUS LWEPCTU U NONMaMUAHOIo BOMOKHA, @ Takke Ans neyartn no
LIEPCTSHBIM WM nonuMamMuiHbeiM TkaHsM. KpalleHne kpacuTensiMu 3TOW rpynnbl NpOBOAST B
HETpanbHOW Unn cnabokMCnon cpepe, YTO CnOCOBCTBYET COXPAHEHUIO MEXaHWYECKOW
MPOYHOCTM BOJIOKHA.

HaTtpueBble, kanveBble 1 aMMOHMEBBIE COMM 3TUX KOMIMIIEKCOB YMEPEHHO pacTBOPU-
Mbl B Boge. [10BbILLEHNIO PaCcTBOPUMOCTM KpacuTenen cnocobCcTByeT BBEAEHNE B UX MOfe-
Kynbl cynbdoHaMmuaHbix (—SO2NH2) unu metnncynbonrunbHbIx (—SO2CHs) rpynn.

B ka4yecTBe MeTannoB-koMrrekcoobpasoeaTeneidl Npy MonyyYeHUn 3TUX Kpacutenew
06bI4HO VCMOMb3YHOT XPOM UNK kobanbT, pexe — HuKenb, xene3o. Kpacutens yaepxusaeT-
Csl BOJIOKHOM cunamu BaH-gep-Baansca v BogopogHeiMu cBsasamn. B kucnon cpepe obpa-
3ylOTCS TaKKEe U MOHHbIE CBSI3U MEXAY MOMOXWUTENBHO 3apsPKEHHbIMU LiEeHTPaMM BOJIOKHA
(+NHs3) n oTpuuaTensHo 3apsKeHHbIM KoMNnekcom kpacutens. OaHaKo STOT NpoLecc MOXeT
OCyLLEeCTBNATLCA MNPy pH 5-6, 4TO 0YeHb BaXKHO ANS NPEAoTBPaLLEHNS LECTPYKLMSA BONOKHA.

[ns nonyyeHust paBHOMEPHBIX OKPACOK MpW KpalleHUW LWEepPCTU U NOfMaMUEHOro BO-
JIOKHa KoMMnekcamn coctaeBa 1:2 uHOrga NpUMEHSIIOT BbipaBHMBATENW Tuna npenapara
0OC-20. Kpome TOro, ckopoCTb nepexofa KpacuTens 13 KpacurbHOW BaHHbI Ha BOJIOKHO pe-
rynMpYoT M3MEHEHMEM TEMMNEPATYPHOIO pexmma.

KpalleHne TakMm KpacuTensammn OCyLLECTBIAOT KPacubHOW BaHHbI, pH kOTopon co-
craenset 5,5-6. B kpacuneHyto BaHHy, HarpeTyto go 30 °C — 40 °C, BBOASAT pacTBOpbI
cynbarta unm auetata aMMOHUSI UMW YKCYCHYHO KUCIOTY W BblpaBHMBaTens U obpabaTbisa-
HOT B HEW BOJIOKHUCTLIN MaTepman B TedeHne 15 muH. [lanee B BaHHy NOAAlOT pacTBOp Kpa-
CcUTEnNs, MeANEeHHO HarpeBaroT KpacunbHytO BaHHy A0 TEMMepaTypbl KAMEHUS U KPacsT B
3TUX yCcrnoBusaX He MeHee 1 4. [1o OKOHYaHMM KpalleHNst BOTOKHUCTLIA Matepuan TwaTtensHo
MPOMbIBaIOT TEMNON U XONO4HOW BOLOW.

Hepocratkamy nepBOro MOKOMEHWUS METanIoOKOMMMEKCHbIX Kpacutenen Kommnnekca
1:2 ABNAETCA UX HU3Kas PacTBOPUMOCTb U CIIOXHOCTb MOMyYEHNs PaBHOMEPHBLIX OKPaCcoK
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Ha TekCTUNbHbIX MaTepuanax. C Lenblo yCTpaHeHWst 3TMX He[OCTaTKOB PasnunyHbIMK 3apy-
BEXHBIMA N OTEYECTBEHHBIMW AHWMMHOKPACOYHBIMY MPEANPUATUAMN B HACTOSILLEE BPeMs
MPOV3BOASTCS MeTannocogepxallme Kpacutenu komnnekca 1: 2, BKIOYaoWme ogHy vnn
aBe cynbdorpynnbl.  PacTBopMMOCTb  Takux  kpacutenen  pgocturaet  50-80 r/n.
K oTeyecTBeHHbIM MeTanncoaepalymM KpacuTensam ¢ CynbdorpynnamMm OTHOCATCA Aelue-
Pbl 1 cCOBENaHb!.

2.2.3.4 AKTUBHbIE Kpacutenu

AKTUBHbIE KpacuTeny NPUMEHSAIOT ANS KPaleHUs He TOMbKO LieNmHono3HbIX BOMOKHN-
CTbIX Marepuarnos, HO U 6enKoBbIX 1 NoNMamMUaHbIX BOMOKOH. B peakumio ¢ akTMBHBIMU Kpa-
CUTENSAMW BCTYNAKT B OCHOBHOM HEMPOTOHUPOBAHHBIE aMWHOTPYMMbI 3TUX BOOKOH.

KpalueHne 6enkoBbix U MONMaMUAHBIX BOJOKOH Yalle BCEro MPOBOASAT B ABE CTafuu.
Ha nepeow ctaguun B kucnon cpege (pobaBka yKCYyCHOW KMCMOThI, Cynbdata aMMoHus, ale-
TaTta aMMOHWSA) BOSIOKHO NMprobpeTaeT NonOXKUTENbHBIN 3aPSA N @HUOHbI aKTUBHBLIX Kpacu-
Tenen nofobHO aHMoHaM KUCMOTHBLIX KpacuTenen copbupyroTcs MOHM3NPOBAHHLIMW aMUHO-
rpynnamu ¢ o6pa3oBaHeM NOHHLIX cBA3el. Kpacutens, nepeLlesLumili Ha BONIOKHUCTBIN Ma-
Tepvarn, B fanbHelweM obpasyeT C HUM KOBaNeHTHYH CBA3b. JTa peakuus rnerde maeT B
HerTpansHOW Unn cnaboLLenoyHor cpefe, NO3TOMYy Ha BTOPOMW CTagun KpalleHWs B Kpa-
CUIbHBIA PacTBOP BBOAAT LUEMOYHBIE PEAreHThI.

KpalweHne epCcTaHbIX TEKCTUIBHBIX MarepuanoB OCYLWECTBASAIOT CneuuanbHoO pas-
paboTaHHbIMW KpacuTeNsMU, aKTUBHBLIMW LIEHTPaMK KOTOpbIX SBNstoTcA 6pomakpunaMuaHblie
U BrUpTOPXNOPIMPUMUAMHOBBIE TPYMNPOBKW, @ TaKKe KPacUTENsAMU C METarnnoKoM-
NNEKCHBIMU XPOMOMOPHBLIMU CUCTEMaMW.

BbpomakpunamugHble kpacutenu, B YactHocTu JlaHasonu (Lseriyapus), otnuyatorca
BbICOKOWM YCTOMYMBOCTBIO OKPACOK AaXe B HACBILEHHbIX TOHAX, SIPKOCTHHO U YNCTOTON OTTEH-
KOB. OTW KpacuTenu coaepxar, kak npaeuno, 6onee ofHou cynbgorpynnsl, 4to obecneun-
BaET UM BbICOKYHO pacTBOPUMOCTb B BoAe. OnTuMarnbHble 3HaveHust pH npu kpawueHum wep-
CTW NaHa3oneBbIMU KPacuUTEeNsaMn CocTaenatloT 4,5-5; 3Tn KpacuTenn MOXHO NPUMEHSATL NPy
Temnepatypax okono 80 °C u Bbiwe 100 °C. OTeyecTBEHHOW NPOMbILLNEHHOCTLIO ANS Kpa-
LUEHUS LLIEPCTU BbIMYCKAOTCA cCneunansHble Kpacutenu ¢ mapkon «LL», kotopble copepxar B
MOJIEKyIie MOHOXIIOTPUA3NHOBYHO U B-OKCUSTUNCYNbMOHUITBHBIE TPYNMbI.

Jns noBbIlIEHNA POBHOTbI OKPAacCOK LUEPCTU aKTUBHBIMW KPaCUTENSMU LUMPOKO WUC-
Nonb3yHT BbIpaBHUBATENMU; NHOrAA XOpoLWne peaynbTaThl 4aeT MoanduKaumsa caMmx Kpacu-
Tenen. Tak, Hanpumep, B 3TUNCYNbQOHUNBHYIO TPynny BUHWUICYNbGOHOBBIX Kpacutenewn
BBoasAT rpynnmpoeky —N(CHs) CH2CH2SOsH, kotopasi npy pH 5 n 100 °C meaneHHo oTwen-
nsietcs, cnocobcTBysi 06pa3oBaHNIO B KpacuTene rpynrbl, pearMpyrowen ¢ BonokHoMm. [Mo-
cTeneHHas ukcauusi KpacuTens NO3BOMAET NOMy4aTh POBHYHO OKpacky.

KpaweHune wepcTaHbIX TEKCTUNbHBLIX MartepuarnoB akTUBHbIMW KPacUTENAMU MOXHO
OCYLLECTBNATL NEPUOANYECKUMIN (BOMOKHO, NEHTA, NMPsKa, TKaHb, TPUMKOTEXK) UMM NONyHe-
NpepbIBHLIMU (NEHTa, TkaHb) cnocobammn. TeXHONorMM NEPUOLUYECKOTO KpaLLEHUS aKTUBHbI-
MW KpacuTensiMm BCex TMNOB 6n1skn 1 OTNNYaloTCs TONbKO PEXUMaMU Harpesa U 3HaveHu-
samMu pH kpacunbHbIX pacTBopoB. KpacunbHble pacTBOpbl UMEKT CNeAyoLWMIA cocTas, B % OT
MacChl BOJIOKHA: aKTUBHBIA KpacuTenb Uinn cMechb kpacutene — 1-4, BbipaBHmBarens — 1,
aMMOHUIA CEPHOKUCTIbIN — 2, HaTPWI cepHokucnbii — 5—10, ykcycHas kucnota — Ao pH 5—
6. KpaweHue wepcty HauwHaT npu Temnepartype 35 °C — 40 °C, 3ateM kpacurbHbIA pac-
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TBOp HarpesatoT fo 80 °C — 100 °C v npogorkatoT kpaweHue 60-90 muH. MNMocne nonHoro
BbIOMPaHNA KpacuTens KpacunbHyro BaHHY oxnaxaarT Ao Temnepatypbl 80 °C, BBOAAT
2 % — 4 %—HbIi pacTBop ammmaka fo pH 8-8,5 n obpabartbiBaloT okpaluMBaeMbIi MaTepu-
an B TeyeHne 10-15 MUH, 3aTEM OKOHYAaTENbLHO MPOMbLIBAKOT TEMMOW M XONOAHON BOAOW U
BbICYLLMBAIOT.

B kauecTBe BbipaBHMBaTENEN ANA PABHOMEPHOrO OKpaLUMBaHMWSA LLEPCTAHOrO BOMOKHA
MOXHO TMPUMEHSITb KaTUOHAaKTMBHBLIE WM HEMOHOreHHble npenaparbl, a Takke WX CMecH,
Hanpumep BbipaBHuBaTens AH.

MonyHenpepbIBHLIN cNocob KpalleHUs LLEPCTSIHbIX TKAHEW OCYLLECTBRSETCA cneay-
oMM 0BpasoMm: LUepCTAHas TkaHb UM NeHTa NPONUTLIBAETCA NMPY KOMHATHOW Temnepartype
pacTBOpPOM, coaepxawmMm (r/n). aktueHbIN kpacutenb — X, modeBuHy — 300, cmaunea-
Tens — 10, rmgpocynedut HaTpma — 10 n ykcychyto kucnoty go pH 5-5,5. BeegeHwve rna-
pocynbuta HaTpMsa 1 NOBbLILWEHHOE CoaepKaHue MOYEBUHbI HEOBXOAMMO AN YacTUYHOro
paspyLUeHWs NOBEPXHOCTHOIO YeLLyM4aToro Crnos LWEepCTU U NyYlero NPOHUKaHUA Kpacute-
ns. MNocne 100%-ro omkMMa TkaHb HaKaTbIBAETCsl B PONnNK, 06epThIBAETCA NONNSTUNEHOBON
NNeHKor M BbiaepxusaeTcs npy Temnepartype 20 °C — 25 °C B TeyeHne 24-28 4. MNocne
3Toro marepvan obpabatbiBaeTcs BOAHBIM pacTBopoM ammuaka npu pH 8-8,5 B TeveHne
10-15 muH npu Temnepatype 80 °C ana aononHuTenbHou dukcauumn kpacutens n Gonee
MONHOro yaaneHns He3aduKCMPOBaHHOIO KpacuTens.

2.2.4 KpaweHue wenka

LLienk okpalumBaloT TEMU e KPaCUTENSAMMU, YTO U LLIEPCTb, 3@ UCKITIOYEHNEM METano-
KOMMMEKCHbIX kpacutenen komnnekca 1 : 1. iHoraa ncnonb3yot Npsmble KpacuTenu.

HaTypanbHbil LLENK OKpaluMBaloT MpsSMbIMK - Kpacutensmu B cnabollenoyHown,
HelTpanbHOW unn cnabokucnon cpepax. MpsiMble KpacuTenu 3akpennsaloTca He TOMbKO Mo-
cpencTteom cun Ban-gep-Baanbca v BOLOpPOOHbIX CBA3EN, HO Y MOHHBIMU CBA3AMM.

B cBeTnble TOHA LWeNK KpacsT B cnaboLlenoyHoM pacTBope, cogepxawem 2 % — 3 %
(o1 macchl Mmatepuana) 60%-ro ofeMHOBOrO Mbifa U, nHoraa, 5 % — 10 % xnopuaa HaTpus,
Unu B HeUTparnbHoWM BaHHe 6e3 fo6aBku Conu; B CpefiHNe U TEMHbIE TOHa — B HEUTPanbHON
BaHHe B NpucyTcTBUM anekTponuTa. Kpawenne HauvHaoT npy 40 °C, nocTeneHHo Harpesa-
toT pacteop 0 90 °C — 95 °C v kpacsT npu 3Ton Temnepatype 1 4. 3artem TkaHb NpombIBa-
0T TENIIoN U XonoAHoOW Boaok u obpabaTbieatoT B TedeHe 15 MWH B BaHHe, coaepallen
5 r/n 30%-HOW yKCYCHOW KWUCHOTbI.

KucnoTHble Kpacutenu Ansi KpaweHWa HaTypanbHOro Wenka NPpMMEHSIOT OrpaHnYeH-
HO, TaK Kak BOMbLUMHCTBO U3 HMX 0OpasyloT Ha 3TOM BOJSIOKHE HEAOCTaTOYHO YCTONYMBbIE
OKpacKu U yCTynalT B 3TOM OTHOLLEHWUU NPsAMbIM 1 Tem 6onee akTnBHbIM kpacutensm. Kpa-
LEeHWe Lernka NpoBoAAT, kKak npasunno, B npucytcteun 30%-HOW yKCYCHOW KUCHOTbI (2 % OT
Maccbl matepuana) npu Temneparype okono 95 °C. KpaweHne wernka nnoxoBbipaBHMBAO-
LWMMWUCST KPaCUTENSIMU PEKOMEHAYIOT NPOBOAWUTL B NPUCYTCTBMM aueTata aMMOHUSA MNpu
60°C —70°C.

AKTUBHBIMUW KPACUTENSIMU NPOBOASAT KPaLLEHWE MPSPKU U3 HaTypParbHOro LLEnKa 1 Tka-
Helr Ansi NonyyYeHUs rMagKkoro KpaweHus, a Takke oHa noj BbITpaBHylO neyatb. Jlyuwme
pesyrnbTaTbl Ha HaTypanbHOM LUenke AOCTUratoTCs Npu UCMonb3oBaHUM GpoMakpunamMmmaHbIX
¥ MOHOXIOPANGTOPNMPUMUANHOBLIX Kpacutenen.
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KpalueHne HaTypanbHOro Lienka npevmyLlecTBeHHO OCYLLECTBRSeTCS nepuopuye-
CKMM CrocoboM, pexe nonyHenpepbiBHbIM. 10 Nepuoanuveckor cxeme KpalleHWUs! MOXHO
OCYLLECTBNATL B 3aBUCUMOCTU OT TUMa Kpacutens B cnabollenoyHor (WenoyHom crnocob)
unmn cnabokmcnon (KMCNOTHLIA cnocol) cpege. B kauecTse WEnoYHoro areHta obbl4HO UC-
none3aytoT KapboHaT HaTpusa (~2 r/n), KoTopbin BBOAAT 3a 30—40 MWH 4O OKOHYaHWUSA Kpalle-
HVSA, @ B KA4eCTBE KMCMOTHOIO peareHTa — MypaBbUHYIO KUCMOTY, KOTOPas, Kak npasBuIo,
BBOAWUTCA MOPLUMSAMW B TEYEHUE BCEro BpemeHn kpaweHus. lNocne okoHvaHus KpalueHus
HaTyparbHbI/ LLEeNK NPOMbIBAIOT B XONOAHOW NPOTOYHOM Boge, B pacTeope CMC npu Temne-
patype 85 °C — 95 °C, Tennon Boge 1 NPOBOAST ONepaumio KOXUBKa» B pacTBope, coaep-
xawem 3—4 mn/n 30%-Hon ykeycHom KncnoTel npy Temnepartype 30 °C.

OkpalmBaThb LWENKOBbIE TKaHW aKTUBHBIMUW KPACUTENSMN MOXHO 1 MO NONyHENpPepbIB-
HOW TEXHOMOrMK, pekomeHayemon ans wepcTn. OcoBeHHOCTb 3aKMio4aeTes B cocTase M-
COBOYHOrO pacTBopa, KOTOPbIA HE COLEPXUT MMapoCcynbdUTa HaTpPUS U YKCYCHOW KUCHOTb,
Tak Kak pukcaums KpacuTens Ha Lerke npoucxoaut B cnabowenoyHon cpege. Mpu atom pH
cpeabl N NPOLOIMKUTENBHOCTE BbIAEPKKU POMUKOB C TKAHBIO OMNPEAensioTCs peakLMOHHON
cnocoBHocThio kpacutens. Kpome Toro, B KOHUE kpaweHns He TpebyeTtca obpabotka pac-
TBOPOM aMmmumaka. 3akrnounTenbHON CTagmMen, kak u Nnpy apyrnx cnocobax, SBnseTcs «OoXmB-
Ka».

2.2.5 KpaweHune TeKCTUIMbHbIX MaTepUanoB U3 CUHTETUYECKUX BOJIOKOH
2.2.5.1 KpaweHue nonuaMmumnaHbIX TEKCTUINbHbIX MaTepuanos

MonnamMmmaHeIMU Ha3bIBAKOTCA CUHTETUYECKME BOMOKHA, NofyyYaemMble U3 NOSIMMEpPOB,
COCTOSILLIMX U3 NOBTOPSIOLLMXCS MPOCTbIX CTPYKTYPHbIX 3NIEMEHTOB:

nonMMeTUeHoBbIe Lienodky na rpynn -CHz2 B 3TMX BONOKHax ceAsaHbl Mexay coboi
aMUHOKMCOTHbIMK rpynnupoekamm — NH-CO- (MA 6 n MNA 6,6).

MonnamuaHble CUHTETUYECKME BONOKHA o6naaaloT LEeHHbIMM CBOMCTBaAMW, Onmnsknmmn
K CBOMCTBaM HaTyparbHbIXx GernKoBbIX BOMOKOH — LIePCTU 1 wenka. OHWM nerko okpalumsa-
HOTCA pasnuUYHbIMU BUAEMW KpacuTenen: AUCNEpPCHbIMMY, a TakKe KUCIOTHBIMU, METanMoKoM-
NAEKCHbIMK (KOMMNeKe 1 : 2), akTMBHbIMKU U Aaxe NpsiMbiMu kpacutenamn. OaHako Ha npak-
TUKe Yallle BCEero UCnorb3ayTCs KUCIOTHbIE KpacuTenu.

K HegocTaTkam nonvamuaHbIX BONIOKOH OTHOCUTCA HEPaBHOMEPHOCTb WX CTPYKTYpb,
KOTOpasi Nocne OKpaluMBaHWs MPOSIBMSETCA B BMAE MOPOKA, Ha3bIBAEMOrO MOJIOCATOCTbIO
oKpacku. XMMUYECKOW MPUYMHONM MOMOCaTOCTU SBMSIETCS PasfUYHOE KOMYECTBO KOHLIEBbLIX
aMWHOrpynn, BO3HWKLLEE B pesynbTaTe pasnMyHOM ANUHBLI NMONMUMEPHbLIX LENel B BONIOKHE.
OHa nposienseTcst 0COBEHHO NpUY KpaLleHUW KUCHOTHLIMU Kpacutenamu. [N CHKEeHUs 3To-
ro HeraTMBHOro addeKTa NCNonb3yrT BbIPABHMBATENN KOHKYPEHTHOrO Xapaktepa: aHWOHO-
aKkTuBHoOro cuHdepon AH skcTpa, KaTMOHOaKTUBHOrO — BblpaBHMBaTENb A, cuHTeran B7,
cuHTeran B 20.

KpalueHne TekCTUNbHbLIX MarepuanoB U3 NonvMaMuaHbIX BOMOKOH CrneuuanbHO nogo-
OpaHHbIMU KUCMOTHBIMM KpacuTensamm Yalle OCyLLECTBISIOT Mo nepuognyveckomy criocoby.
TexHonorus kpalleHus nonvamMmmnHbIX MaTepuanoB OTNNMYAETCS OT KPaleHUs! LUEPCTU TeM,
4YTO MnepBas CTagua KpaweHus ocyllecTBnsieTcAa B cnabowenouHon cpege (pH 9-10), u
TONMBKO B KOHLE Mpouecca KpaleHWs B KpacwurbHY0 BaHHYy BBOAUTCA YKCyCHasi KucroTa.
KpaleHne HaunHaeTes ¢ 3aMadmBaHns TEKCTUNBHOIO Marepuana us nofiMamMuaHbIX BOSTOKOH
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B Tennou Boge npu Temnepatype 30 °C — 40 °C, 3aTtem B BaHHy nocrnejoBaTenbHO BBOAAT-
CA pacTBOpbl amMmMmuaka, BblpaBHMBaTens, kpacutens. CobCcTBEHHO, KpalleHne HaudnHaeTcs
Mpy MNOCTEMNEHHOM MOBLILLEHUM TEMMNEPATYPbl B TeYEHNE okono 60 MUH A0 KUMEHWS W NPO-
LomkaeTcsa npu Temneparype kunenma 40-50 MuH, nocne yero cneayeT BBEAEHME YKCYCHOM
kucnoTel Ao pH 5-5,5 n obpaboTka B kucnon cpeae B TeyeHne 15-20 MMH B OCTbIBatOLLEN
BaHHe, 3aTeM UAET OKOHYaTENbHOe OXNEKAEHNE N NPOMbIBKA.

MpaMble kpacuTenn

MonvamuaHble BONOKHA MOXHO OKpallMBaTb NPAMbIMUA KPacUTENSMU B HENTParbsHOM
unu cnabokucron BaHHe. Pexnm KpalleHWs aHanormyeH pexmnMy KpalleHus HaTypanbHoro
wenka, oaHako ©Gonee ruapodobHoe nonMamMgHOEe BONOKHO MELNIEHHO OKpaluMBaeTcs
MPSAMbIMU KPacuTensamu, B CBA3M C YEM MPOAOIPKUTENBHOCTb KPALUEHWS YBENMUYMBAETCS.
Monyyaemble okpacky obnapatoT BbICOKOM YCTOMUMBOCTBIO K MOKPbIM 0BpaboTkam, XxoTs
BCMeACTBME 3amMearneHHor Auddysun KpacuTens NoYTM He MPOHWMKAEeT BHYTPb BOSIOKHa W
1ioKanuayeTcs BO BHELLUHEM CrIoe.

OucnepcHble Kpacutenu

JvcnepcHble Kkpacutenu, ucnornbayemblie 415 NonmaMmaHeIX BOJIOKOH, MPEACTaBnsAoT
coboi B OCHOBHOM a30CO84MHEHUS N NMPON3BOAHbBIE aHTPaxnHOHA.

O6bIYHO KpalleHVe NonMMamngHbIX BOMOKOH UM M3AEMUA 13 HUX OCYLLECTBMAIT AMUC-
NEePCHBIMU KpacuTENnsiMM Mo NeprogmyeckomMy cnocoby 6es MHTeHcMukaTopoB, npm Temne-
patype Hwke 100 °C. Kpacutens AUCNEPrMpytoT B TEMNON BOAE WU BBOASIT B KPaCUIbHYLO
BaHHy, COAEepXallyld HeWoHoreHHbIn pucnepratop. Kpawenune HaumHator npu 30 °C —
40 °C, nocreneHHo BaHHy HarpesatoT Ao 80 °C — 95 °C, kpacar npu 3Ton TemnepaType He
MeHee 1-1,54 1 ewe 15 MUH B OCTbiBaKOLWEN BaHHe. [lanee NpombiBalOT OKpalleHHoe BO-
JIOKHO TEeMnoW U XOMOAHOW BOLOW, @ NMpu MOMyYeHUN HacbIWEHHbIX OKPAacoK NPOMbIBaOT B
pacteope motoLlero Bewlectsa npu 30 °C — 50 °C. KpalueHne nonvammaHbIX TKAHEN MOXHO
OCYLLECTBNATL MO MIHCOBOYHO-3amnapHoOMy crocoby (Ansi NonydYeHus CBETNbIX U CPEeAHUX
OKpacoK) UM TEPMOPUKCALMOHHOMY CROCcOoOy (AN NONYyYEHUS MHTEHCUBHBIX TEMHBLIX OKpa-
COK).

Tabnuuya 2.45 — TexHOMorms KpaweHUs TEKCTUMbHBIX Matepranos U3 NONMaMmnaHbIX
BOJIOKOH JMCMEPCHBIMW KPacUTENSIMU MO NeEPUoAMYECKOMY Criocoby

KoHueH- | Temne- | Bpems o6-
KomnoHeHTbI pac-
Ne Onepauyuu Tpauus, | partypa, paboTkun, lMpumeyaHune
TBOpA o
r/n C MWH

1 3amouka CmaumBartenb 0,5-2* 40-50 15

AMMumak BOAHBIN| 0,5

25%-HbIW, MN/n
2 BeeaneHue Kpacurens, % maccel|0,1-2 **  |40-50 30

Kpacutens BOIIOKHa

3 HarpesaHune 50-95 30
4 KpaLuexve 95 60-90
5 Pacxonopka n cnue 95-50 30
6 [MpombiBKa Tennas Boga 40-45 60 [pa pasa no 30

XonoaHasa soga 15-20 30

* B 3aBncumoctm ot Buga MNAB kpacutens BBOAST B ABa nprema.
** [pw KpaLLeHUM B YepHbI LUBET 40 4 %.
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KucnotHble kpacutenu

Bcneacrene HU3KOro MOrnoOLWEHWs KpacuTenen nonmaMuiHbIM BONOKHOM Ha HeM He
BCer[a BO3MOXHO MONy4YeHWe HaCbILLEHHbIX MHTEHCUBHBIX OKPacoK. M3 KUCMNOTHBIX KpacuTe-
nen nenone3yloT crieymanbHbie Mapku MOHOCYNbMONPOU3BOAHbLIX Kpacutenen, obosHaveH-
HbIX nHaekcom «lMA» (ans nonnamnpa). Takme kpacuTenu UMELOT TONbKO OAHY Cynbdorpyn-
ny, T. €. MOMeKyna Kpacutens 3aHMMaeT B BOJIOKHE BCEro OAvH akTUBHbIN UeHTp. Ecnn xe
UCMonb3oBaTb Kpacutenu ¢ ABYyMSA UMK Tpems Cynbdorpynnamm, TO O4HON MOMNEKYnon Kpa-
cuTens Moryt GrnokMpoBaTbCa ABa UMM TPU aKTUBHBIX LIEHTpa MonuMepa, Yto npuBeaeT K
NOMYYEHNI0 MEeHEee MHTEHCUBHBIX OKpacok. MNpu KpalleHUn TEKCTUNBHLIX MaTepuanos 13 no-
NMamMnaHOro BOnokHa Heo6x0AUMO NPUMEHSTTL BblpaBHUBATENM.

KpalueHne TekCTUNbHBIX Matepuanos U3 NoriMamMuaHbIX BOSIOKOH CrneuuansHo nogo-
OpaHHLIMM KUCMOTHBIMW KPacuTENsiMU Yalle OCYLLECTBISIOT Mo NepuognyeckomMy cnocoby.
TexHonorva KpaweHns nonMaMmmaHbIX MatepyarnoB OTNNYAETCS OT KpalleHUs! LWepCTU Tewm,
YTO C LENbIO AOCTWKEHUS PaBHOMEPHbBIX OKPacok U B BUAY HEYCTOMHYMBOCTU NONMUaMUAHbIX
BOJOKOH K BO3AEUCTBUIO KUCIOT MepBasi CTaausl KpalleHus ocyllecTenseTcs B cnabdolle-
noyHor cpeae (pH 9-10) n Tonbko B KOHLE NpoLecca KpalleHUs B KpacusbHyo BaHHY BBO-
AuTCA ykeycHas kucnota. KpaweHve HaumHaeTcs C 3aMaumBaHna TEKCTUIbHOrO MaTtepuana
13 nonmaMuaHbIX BOSIOKOH B Tennown Boae npu temneparype 30 °C — 40 °C, 3atem B BaHHy
nocrneaoBaTenbHO BBOAATCS pacTBOPbl amMMMaka, BbipaBHUBATENA (annsapuHOBOE Macno,
meanoH K n np.), kpacutens. Co6CTBEHHO, KpaLUEHWE HAYMHAETCA NPU NOCTENEHHOM MOBbI-
LUEHUW TemnepaTypbl B TedeHne okosio 60 MUH JO KMNEeHWS U NPOoAOIKaeTcs Npu TeMnepa-
Type kuneHus 40-50 MuH, Nocne Yero cneayeT BBEeAEHUE YKCYCHOM knuenoTbl Ao pH 5-5,5 n
obpaboTka B KMcnon cpefe B TedeHne 15-20 MMH B OCTbIBaOLLEN BaHHE, 3aTeM UAET OKOH-
YaTeneHoe oxnaxaeHne U npombieka. Mocne kpalleHVs B TEMHbIE TOHA OKpacKy 3akpernnsi-
FOT C NOMOLLBIO CrneumarbHbIX KaTMOHOAKTMBHBIX 3aKpenuTene OTeYeCTBEHHOTO NPOM3BOS-
ctBa (TekcokneH B3Y-M) nnm nmnoptHoro (rugpokon KAN-200, 6asonaH F, uubarekc PA/PN,
npekopeseps PA, Heoduke MNA, Hannodukcan P/PM u gp.).

KucnoTHble MeTannoKkoMNIeKCHbIE KpacuTenu

[ns KpalweHns nonmaMmnaHbIX BONOKOH UCMONb3YIOT METanNoKOMINIIEKCHbIE KpacuTe-
1N, KOTOPbIE MO3BOSIOT NONyYaTh YCTONYMBLIE K MOKPbIM 0OpaboTkam OKpackM OT CBETMbIX
[0 TEMHbIX TOHOB.

HanbBonee 4acto npMmeHsIoT kpacutenu komnnekca 1 : 2. K goctoMHcTBaM MeTanso-
KOMMMEKCHbIX KpacuTenen 1 : 2 OTHOCWTCSI BbICOKasi CBETOCTOMKOCTb OKpacoK. Takumu Kpa-
CUTENSIMU OKPAaLLMBAEIOT NONMaMMaHbIe TEKCTUMbHbIE MaTepuarnbl N3 HeMTparbHbIX UK cna-
OOKUCIBIX BaHH MO NEPUOANHECKOMY Crocoby, TEKCTUIBbHBIA Matepuarn MponuTbLIBaloT Co-
CTaBOM, B KOTOPLI/ BXOASIT: BblpaBHUBATENb, YKCYCHas KUCMOTA, CynbgaTr aMMOHUS, NOBbI-
waroT Temnepartypy fo 95 °C, ebigepxxusatoT 60 MWH, nocne yero pacxonaxusarot fo 60 °C,
BBOAAT Kpacutenb, nogHMMaroT Temnepatypy ao 95 °C, kpacar 60—90 MyH, 3aTtem NpoMmbl-
BaloT HeuoHoreHHbIMU MAB 1 kapboHaToM kanbLusi, Aanee NpoMbIBaoT TEMON BOAOW.

AKTUBHbIE Kpacutenu

AKTUBHbIE KpacuTenu, UCNosibayemble Ans LUePCTU, MOXHO NPUMEHSATb U ANS Kpalle-
HWUA NONMaMUAHBIX TEKCTUNBHBIX MaTepuanos. MpoLecc kpalleHus NpoBoauTcs B cnabokunc-
nbix ycnosusix (pH 4,5-5). Kpawenne HaumHatoT npy 20 °C — 45 °C, a 3atem Temnepatypy
noBbILWAOT A0 kuneHus. Ha ctagum nocnegyrowent obpaboTku MCnonb3ytoT HEUOHOrEHHbIE
NOBEPXHOCTHO-aKTUBHbIE BelecTsa 1 GrkapboHaT HaTpms UM aMmMuak.
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Hanbonee achdekTnBHO MCMONL30BaTh ANA KONOPUPOBaHUS NMOMUaMUEHBIX BOMOKOH
cneunansHO CUHTE3MPOBaHHbIE akTUBHbIE AucnepcHble kpacutenn. OHWM HepacTBOPUMbI B
BoAe 1 nNofoBHO oObl4HLIM AUCNEPCHBIM KpacuTensam B crnabokucnon cpege (pH4) pasHo-
MEPHO M MOSIHO MPOKPAaLUMBAOT MONIMaMUAHOE BOJSIOKHO, @ 3aTeM Mpv MoALLenayvBaHum
BaHHbl 4o pH 10,0-10,5 koBaneHTHO brKCHpyoTCa nonumepom. B pesynbTate Ha BOMOKHE
obpasyeTcsi poBHasi U Npo4YHas okpacka. AKTUBHBIMW rpynnamMy B MONEKynax AMCrepCHbIX
aKTVBHbIX KpacuTernew 4valle BCEro SIBMSOTCS Crefyolme: raroreHankunaMmmHorpynnel, ra-
nioreHaupnbHbIe, ranoreHankunaMmmHOCy NnbOHUIBHbIE, ranoreHreTepoLMKIMYeckne rpyn-
NnMpoBKWU. B pesynbTaTte Mcnonb3oBaHWs AUCTIEPCHBIX KpacUTENen C akTUBHOMW rpynmnon CHU-
XKaeTcs aKkonormyeckasi Harpyaka Ha CTOYHbIE BOAbI.

2.2.5.2 KpaweHue TeKCTUIIbHbIX MaTepuarnoB U3 NonuadupHbIX BOIOKOH

MonunacmpHble BOMOKHa OTHOCATCS K YACHY TPYLHOOKpaLLMBaEMbIX, YTO OnpeaenseT-
Cs CnefywmmMm akTopamm: KOMMaKTHOCTBHO CTPYKTYPbI;, rmapodobHbIM XapakTepoMm BO-
TIOKHa; BBICOKUM 3MeKTPOOTpULATENBHBIM MOTEHLMANOM BOJSIOKHE, HE MO3BONSAIOWMM €ro
oKpalumBaTb aHWOHHBbIMW KpacuTensMu; OTCyTCTBUMEM B MakpoMorekynax nonuaTuneHTepe-
dTanata [oOCTAaTOMHOrO KOnmMyecTBa OYHKLMOHAIBHBIX FPYMn KMCMOTHOrO U aHUOHHOIO Xa-
pakTepa, CnocoBHbIX XMMMYECKM B3aMMOAENCTBOBaTb C kpacutensamu. lNonnadupHblie BO-
nokHa (M3d) okpalwmearoT rnaBHLIM 06pa3oM JUCMEPCHBIMU KpacuTENSaMU.

[na kpaweHns nonmadupHbIX TEKCTUMBHBIX MaTtepuaros B HacTOALEEe BPEMS Mpu-
MEHSIOT BblCcOKOTEMMNepaTypHble cnocobbl. OkpalumBaHie NonuadmMpHLIX Marepuanos B art-
MocdepHbIx yenosusax (Hwke 100 °C) B mpoLLnoM OCyLecTBnsANM ¢ NOMOLLBI0 NEPEeHOCHU-
KOB, B KQ4€CTBE KOTOPbIX NMPUMEHANN (DEHOMBI, aPOMATUYECKNE KUCTOTbI, NEPBUYHBLIE AaMUHBI
1 Ap. BOMbLUMHCTBO NEPEHOCUYMKOB OTHOCUTCSA K YMACHY NETYYMX, MHOTAa TOKCUYHBIX COoeau-
HEeHWI, UTO 3arps3HseT paboudyto aTMocdepy KpacUnbHbIX LIEXOB, OCNOXHSAET OYUCTKY CTOY-
HbIX BOA W TpebyeT ouyeHb TLaTeNbHOW OTMbIBKM OKpaLLEHHbIX MarepuarioB OT OCTarkoB
3TUX BeLecTs. [OCKOMBKY 3TW BELLECTBa SBNAKOTCHA 3KONOIMYECKU BPEAHBIMU, B HACTOSILLEE
BpPEMS OKpaLLUMBaHNE NOMMIUPHBIX TEKCTUMBHBIX MaTepyaros NPOBOASIT MPU BbICOKUX TEM-
nepatypax —125 °C — 135 °C nog aaBneHvem Ans nepuopnyeckux cnocobos KpalleHus u
npw Temnepatypax 200-210 °C ans HenpepbIBHbIX TEPMO30bHBIX CNOCOOOB.

[ns kpaweHus nonmmadupHbIX BOMOKOH Yallie BCEro UCMorb3yoT BbICOKOTEMMEpaTyp-
HbIA NPOLECC, OCYLLECTBIISIEMbIA B annaparax aBTOKIIaBHOro Tuna, pabotatomx nog, n3bbl-
TOYHbLIM faBneHueM. B coctaB KpacunbHOW BaHHbI, MOMUMO KpacuTens, BBOAST Auvcriepra-
Top H® n ykeycHyro kncnoty (ao pH 5-5,5). Kpawenuwe HaunHatot npu 40 °C, 3a 30—45 muH
BaHHy HarpesatoT o 130 °C u kpacaTt npm 3Tor Temneparype 45-60 MuH. lNocne kpaweHus
BOMOKHO NMPOMbIBaKOT 1 0BpabaTbiBaloT LENOoYHbIM PaACTBOPOM BOCCTaHOBUTENS, HaNpuMep
pacTBOPOM AUTUOHWTA HaTPUA U rnapokecuaa HaTtpus. BoccraHoBuTensHas obpaboTtka u no-
cnefyroLlasi NpoMbIiBKa OKpalleHHoro maTtepuana obecneuusator Hambonee nonHoe yaane-
HVE C MOBEPXHOCTM BOMOKHA HE3AKPEMUBLLErOCH Kpacutens u ynyyleHue yCTOMYMBOCTU
OKpackKu K TPEHMIO.

B npouecce KkpalleHUsi BO3MOXHbI MUrpaLysi ONIMroMepoB 13 NONMacUpHOro BOMOKHa
B KpaculbHbIA pacTeop 1 obpasoBaHne arnomMeparoB C KpacsLMM BELLECTBOM, KOTOPbIE 3a-
TEeM OCaXAaloTCs Ha KpacunbHOM 0BopyAoBaHUM, 0COBEHHO OMacHbIMU SBMSIOTCH TPUMME-
pbl 3aTUNeHTepedTanara.

177



UTC 39—2017

Mpu ocywecTBNeHMN HenpepbIBHbIX CrocoboB KpalleHUst N3genuini u3 ruapodobHbIX
CUMHTETUYECKMX BOINOKOH AMCNEPCHBIMU KpacuTensmMmu ocoboe 3HadveHne npuobpeTtaeT ObICT-
poe paspbiX/ieHNe CTPYKTYPbl BOMOKHa Mo AEACTBUEM BbICOKMX TEMNEPATYP.

M3 HenpepbIBHBIX CNOCOBOB KpalleHWsi HanborbLuee pacnpocTpaHeHne Nony4un cro-
cob «TepMO30/b», B OCHOBE KOTOPOro NEXWUT TEPMUYECKOE BO3AEUCTBME Ha CTPYKTYpy BO-
nokHa (Harpesanme fo 180 °C — 220 °C). B a3Tnx ycnoBusix yBenMyMBaeTCs 4actota u am-
NAMTYAa Tennosbix konebaHui OTPE3KOB Liene MakpoMOIeKyrsl, YTO Bbi3biBAET yBENNYEHNE
yMcna n obbema nop B CTPYKTYpe BosiokHa. OAHOBPEMEHHO 3HAYUTENBHO BO3pacTaeT KMHe-
TWYEeCKasi BHEPr1sa MOMEKYN KpacuTens, YTo Takke CriocoOCTBYET UX Nepexony C NoBepXHO-
CTW BHYTPb BOSOKHA.

TkaHb nponuTbiBatoT Npy 80 °C cocTaBoM, Coaepalmm AUCNEPCHbLIN KpacuTens, rin,
3arycTuTens (anbrmHaT HaTpus), LUCTIepraTop, PAaBHOMEPHO BbICYLUMBAOT C LIENbI0 UCKIHO-
YeHWsA MUrpaLumn KpacuTens 1 nogsepratoT TepmoobpaboTke B cpefe ropadvero sosgyxa npu
180 °C — 220 °C B TedeHne 30-90 ¢, NpoMbIBaOT U cyLuar.

3aryctutens BBOAST B MPOMNUTOYHYHO BaHHY AN YBENUYEHNA KONMYECTBA HAHOCUMOTO
Ha TKaHb KpacurbHOro pacTeopa v NpefoTBpaLLEHUS MUrpaLun Kpacutens B npouecce Cylu-
KV OKpaluMBaemoro marepuana. [JaHHbIA cnocob NpUrofeH Ans KpaweHUs TKaHen 13 nonu-
amMmnaHbIX 1 NoNM3UPHBIX BONOKOH B OCHOBHOM B CBETILIE U CpeAHWUE ToHA. ns kpaweHns
no aToMy crnocoBy MoryT ObiTb MCNONb30BaHbI AUCTIEPCHBLIE KpacuUTenn, yCTonumeble Kk cy6-
numaumn npm 180 °C — 220 °C.

2.2.5.3 KpaweHue TeKCTUMNbHbIX MaTepuarnoB U3 NMonuakpunoHUTPUNbHbIX
BOITOKOH

MonunakpunoruTpuneHele (MAH) BonokHa aenawTcs rmapodobHbIMM U cogepxar
aHWOHHbIe rpynnbl B Monekyrne. B pesynbtate oHWM MoryT ObiTh OKpalleHbl AUCNEPCHBIMU U
KaTMOHHBIMW KpacuTensMm.

OucnepcHble KpacuTenu

JvcnepcHble KpacuTenu UCnonb3yTCa ANA NONYYEHNs CBETMbIX N CPEAHUX OTTEH-
koB. MeTofbl OKpallVBaHWs COOTBETCTBYHOT TEM, KOTOPbI® UCMONb3YIOTCA AN TEKCTUMNbHBLIX
MaTepuanos 13 NonmMadupHbIX BOMOKoH. OAHAKO KpalleHne MOXHO MPOBOAUTL MPpU Temne-
patypax <100 °C 6e3 nepeHocumkoB. KpoMe Toro, ns-3a Xopowwmnx MUrpaumoHHbIX CBOMCTB
LMCNEepCHbIX KpacuTenen BeipaBHMBaOLLME areHTbl He TpebytoTea.

KaTuoHHbIe kpacutenu

MonMakpUnOHUTPUNBHBIE BOJSIOKHA OKPALUMBAKT KaTUOHHBIMW KpacuTensMu vaie
BCEro no nepuogmyeckomy criocoby. Kpacutens 3amelumarot B nacty ¢ 30%-HOW yKCyCHOW
KMCcnoTon 1 pasbaenstoT ropsyer sogon (90 °C). BonokHo oBpabaTbiBaloT B BOLHOW BaHHE,
cofepXallen yKCYyCHYI0 KUCNoTy 1 BbipaBHuBatens, npu 50 °C B TedeHve 10 muH. [anee
BBOASAT PACTBOP KPacuTens, yCTaHaBnmMBatoT Hy>KHOE 3HavyeHne pH 1 3atem HarpesaroT kpa-
cunbHyto BaHHy go 85 °C co ckopocTtbto 1 °C B MUHYTY. MHOrAa B KpacunbHbIA COCTaB BBO-
AAT rnaybeposy conb. [anee ewe 6onee meaneHHo (1 °C 3a 5 MWH) npofosrkatoT Harpe-
BaTb KPACWIbHBIA PacTBOP A0 TeMNepaTypbl KUMEHUA 1 KPACAT BOMOKHO NPV 3TOW Temnepa-
Type B TeueHune 45-60 MuH. [Nocne KpaleHns BaHHY MEANEHHO (NS CoOXpaHeHUs anactude-
CKMX CBOWCTB BOMNOKHa) oxnaxaatoT fo 70 °C 1 3aTeM NpoMbIBatoT BONOKHO BOAOW.

B HacTosiLlee Bpemsa pa3paboTaHbl U HeMpepbIBHbIE Cnocobbl KpalleHnst nonmakpu-
TIOHUTPUIBHBIX BOSIOKOH. 10 HenpepbiBHOMY cnocoly KpacaT rpebeHHyro NeHTy, TkaHb, 6ap-
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XaT, KOBPbl, BbICOKOOOBLEMHYIO Npsiky. Takme cnocobbl, OCHOBaHHbIE Ha NCMONb30BaHUN WH-
TeHCUUKaTOPOB NPoLECCa, Hanpumep pesopuuHa 1 aTuneHkapboHaTa, cnocobeTyoLLMX, C
OJHOW CTOPOHbI, CHKEHWNIO TEMMEPaTypbl CTEKIIOBaHMS BOMOKHA, @ C APYron — gucnepru-
pOBaHWIO U pacTBOpeHuto kpacutens. BonokHo nponuteiBatoT B TeveHne 30 ¢ npu 90 °C —
95 °C B pacTBope, cofepxalleM KpacuTenb, YKCYycHyto kuenoTy (Ao pH 4,5), BbipaBHuBa-
Telb, UHTEHCUMKATOP (PE3OPLUVMH, UK 3TUNEeHKapboHaT, unn nponuneHkapbonar). Onsa no-
Jy4YEeHMs1 paBHOMEPHOW OKpacKkun B KpacuslbHbIN pacTBop L0OaBNAT YCTOMYMBLIA B KMCTBIX
cpenax HeMOHOTeHHbIM 3arycTuternb (Merporym, UHAanky unm conseutosy). Mocne omkuma
BonokHo 3anapwsatoT npy 100 °C — 105 °C B TeueHne 1—2 MWH, NPOMbIBAIOT ropsYen BOJON
(70 °C — 80 °C), obpabaTbiBatoT pacTBOpoM MotoLero cpegctea npu 70 °C — 75 °C, cHosa
npombiBatoT ropsaden (50 °C — 60 °C), Tennon 1 XonogHoM BOAON.

2.2.5.4 KpaweHne TeKCTUIbHbIX MaTepuaroB U3 aueTaTHbIX U TPUaLeTaTHbIX
BOJIOKOH

B otnunumne ot apyrux pereHepupoBaHHbIX BOMOKOH Lennonossl, JAL n TAL asnswoT-
cs rMapotoBHEIMU, U MOSTOMY OHM MOIYT ObITb OKpAaLUEHb! AUCNEPCHBIMU KpacuTensmMn B
YCNOBUSIX, @HANOrNYHbIX KpaweHuto MOP-sonokHa.

MaTepmanbl M3 aueTaTHbIX BOMOKOH OKpallnBaroT AUCNepCHbIMU KpacuTenamm no ne-
proguyeckoMy cnocofy. TeKCTUNbHBIA MaTepuan 3amadvMBalT B pacTBope, CoaepKalem
cMaumeaTens, rekcametadocdar HaTpus, YKCYCHYHO KUCnoTy Ao pH = 6-6,5, n eolaepxunea-
toT npu TemnepaType 40 °C B TedeHve 10 MUH, fanee BBOAST KpacuTenb, 3aTepTbif C AnUC-
neprartopoM, HarpesaroT ao 80 °C u kpacat B TeyeHne 40-60 MyH, nocne aToro crnegyet
NMPOMbIBKa MOLLMM CPEACTBOM, a 3aTeM 06paboTka aHTUCTaTUYECKMM NpenapaToMm.

TekcTunbHble Marepuansl U3 TpuaueTaTHbIX BOJIOKOH OKpaluuBaloT AUCNEPCHbIMU
Kpacutenamu.

2.2.6 KpaweHue cMmecy BONOKOH

Cmecn HaTypanbHbIX 1 CAHTETUYECKMX BONTOKOH CTAHOBATCA BCe bonee nonynapHsLIMnN
B TEKCTUMbHOM NPOMBILLIIEHHOCTU, MOCKOSIbKY 3TO NO3BONSAET codeTaTb GnaronpusaTHbIe Tex-
HOMOrM4Yeckne CBONCTBa CUHTETUYECKMX BOJNOKOH C YHMKamNbHLIMU CBOWCTBaMW HaTyparbHbIX
BOJIOKOH.

K Hanbornee pacnpocTpaHeHHbIM CMELLaHHBIM TEKCTUMbHBIM MaTepuanam OTHOCHATCA
TKaHN N TPUKOTEK M3 CMECU LIENMIONOo3HbIX (XMAOMNOK, NEH, BUCKO3a) M NONNMAMUPHBLIX BOJO-
KOH, U3 CMecCUu LepCcTn C I'IOJ'II/IS(*)VIprIM, NONNAKPUNOHUTPUNBbHBIM NN NONMaMUaHbIM BO-
nokHamu. Mpy NPOU3BOACTBE 3MACTUYHBLIX TKAHEW U TPMKOTaXa K TakuM cMecsM Ao6aBnsioT
B Ka4ecTBe TPETbLEro KOMMOHEHTAa NONMypeTaHOBbIE HUTKU (Nankpa, CNaHAEKe U Ap.); NPy 13-
rOTOBINEHUN TKaHEW NS HapsAHOW XKEHCKOW oaexabl K TPaaULMOHHON CMecu nonmnadup —
BNCKO3a ,a,o6aan=|r0T HaTypaﬂbeIVI wenk, Wwepcrtb N neH.

KpaweHne BONOKHUCTBIX CMecen Bceraa asnsetcs 6onee nNpoaosPkUTENbHBIM U Go-
nee CrnoxXHbIM NPOLECCOM, YeM OKpalLUMBaHWe WHAWBUAYaNbHOrO BosokHa. Mpu okpawvea-
HAM CMEeCeBbIX BOMOKOH MOTYT MPUMEHSATLCS Cheaylolme BapuaHTbl KONMOPUCTUYECKOrO
0hopMNEHUsI CMELLAHHBLIX TEKCTUMBHBLIX MaTepuarnos:

- KpalleHWe C Lienbio NonyYeHnsi pOBHOW OAHOTOHHOMW (O4HOLIBETHOW) OKpacKy, Koraa
BCE KOMIMOHEHTbI B CMECU MMEIOT OAMHAKOBYHO OKPAaCKy MO MHTEHCUBHOCTU U OTTEHKY;
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- pe3epBrpOBaHME OKPAaCcKM HA OLHOM M3 BOMOKHMCTLIX COCTaBMAIWMX CMECH, Koraa
APYrve oCTarTCs He3akpaLlleHHbIMU,

- NOJyYeHMe MenaHKeBoro 3ddekTa, Korga BOSIOKHWCTbIE COCTaBSISIOME UMEIOT
pasHyto okpacky. [pu 3ToM pasHuLa B OKpacke MOXKET ObITb TOMBKO MO MHTEHCUBHOCTU MK
Bonee cyLleCTBEHHOW — NO MHTEHCUBHOCTU U SPKOCTU.

CnoxHee BCero peanusoBaTh MepBblii BapuaHT KONMOPUPOBaHUSA («TOH B TOH») CMe-
LUAHHBIX TEKCTWUIbHBIX MatepuarnoB. B aTom cnyyae Bo3aMOXHbI ABa MyTu:

- U3rOTOBMEHME CMELLIAHHBIX TEKCTUMbHBIX MaTepUarnos U3 MHAVBUAYAIbHO OKPAaLLIEH-
HbIX B OAWH LIBET BOJIOKHUCTbIX COCTaBASIOLMX;

- KONOPMPOBAHNE YXKE TOTOBLIX TEKCTUSIbHBIX MaTepuanos (TKaHel, TPUKOTaXKHbIX No-
JIOTEH, HETKaHbIX MaTepraros).

Mpu oKpalUMBaHUM «TOH B TOH» MHOFAA MOXHO WCMONb30BATL OAMH U TOT XEe Kpacu-
Tenb ANs pasHbiX BONOKOH. Koraa Hy)kHO MCMonb3oBaTb KpacuTenu pasHbiX Kiaccos, npo-
LieCC KpalleHUsi nerye KOHTpOrnMpoBaTe B TOM Crydae, ecrnuv BbiOpaHHbIE KpacuUTeENu UMeT
CPOACTBO TOMbKO K OAHOW U3 BOMOKHUCTBIX COCTaBNAOWMX. KpaleHne TeKCTUNbHbIX MaTe-
puanos 13 Hanboree pacnpoCTpaHeHHbIX CMeCcei BONOKOH ByaeT pacCMOTPEeHO B Crieayro-
LWX pasgenax

2.2.6.1 KonopupoBaHue TEKCTUNbHbIX MaTepruanoB U3 cMecu NONUIPUPHBLIX U
LIeNsIH0S1I03HbIX BOSIOKOH

LlenntonosHo-nonuacupHble TkaHW UMEHOT LUMPOKYH0 oBnacTb NPUMEHEHUS, NpaKTyW-
YECKWN MCMOSb3YITCA ANS BCEX TUMNOB oaexabl U nocteneHoro 6enbs. B kadectee uennto-
TNIO3HOrO KOMMOHEHTa MOryT ObITb MCMOMNbL30BaHbI XIOMKOBLIE BOMOKHA, NbHAHLIE N BUCKO3-
Hble LWTanenbHble BOMOKHa. [pefnoyTUTENsHOE BIOXKEHUE BOMOKHUCTLIX COCTaBMSIOLMX B
TkaHu coctaenaet 67 : 33 % (M3TD : yennonosa), AN TEKCTUNbHLIX U3aenun GenLeBoro
HasHadeHns — 50: 50 % n 20: 80 %. OTM COOTHOWEHUS MO3BONSAIOT MPOU3BOAUTE TKaHM
COPOYEYHOro accopTMMeHTa MO0 MMOTHOCTU, TPMKOTaX, KOCTIOMHbIE, MMAaTbEBbIE U Mna-
LUEBbIE TKaHW.

B npoueccax KpalleHnsi CMelLaHHbIX TKaHeW MoNMatMpHYHo COCTaBMSAOLLYH OKpaLlu-
BaKOT AMCMEPCHBIMN KPaCUTENAMW, @ LeNIINO3HOe BOMOKHO OObIMHO OKpAaLLUMBAKT akTUB-
HbIMK, KyBOBBIMY, CEPHUCTLIMM, MPAMbIMUA KPACUTENIN UMM HEPACTBOPUMBIMUA FMOPOKCNA30-
kpacuTensiMu. MUrMeHTbl NPUMEHSIOT ANS KpaleHWs Takux mMaTepuanoB B CBETIble TOHa.
Ha npaktmke 06bI4HO NPUMEHSIIOT CMECK AUCTMEPCHBIX KpacuTenen ¢ KyboBbIMU U C akTUB-
HbIMM.

BoaHble gucnepcum fUcnepcHbIX KpacuTenen NposiBRsSoT HEYCTONYMBOCTE B MPUCYT-
CTBUW BbICOKUX KOHLEHTPALMIA 3MEKTPONNTa, 8 TakKe CKIMOHHbI K LLENOYHOMY TMAPONnU3y W
paspyLLaoTea B LUEMOYHbIX pacTBopax BOCCcTaHoBuTEnen. MosToMy KpalleHne AUCnepCHbI-
MU KpacuTensammn npeanoymTaroT npoBoauTs B MHTepeane pH = 4,5-5,5, a yaanate nosepx-
HOCTHO 3aKpenneHHbIN JUCMEPCHBIN KpacuTeNb C LIENMONO3HbIX BOMOKOH CMELLaHHbIX TeK-
CTUIMbHbIX MaTepuanos 06paboTKoW LLieNo4HBIM PacTBOPOM BOCCTaHOBUTENS.

Mepuognyeckne MeToAbl KpalLeHWs! LUMPOKO pacmnpocTpaHeHbl AMsS MOMyYeHust Ha
CMELLaHHbIX TEKCTUMbHBIX MaTepuanax 13 LenntonosHbiX U NonMadrpHbIX BOMOKOH OKPacok
NtoBoN MHTEHCUMBHOCTU U LiBeTa C MOMOLLBI KOMOWHaLMKN ANCMEPCHBLIX M OJHOTO W3 MATK
KIaccoB KpacuTerne aHMOHHOMO TUMNa, OKpaLUMBaKOLLMX LENNoN03HbIEe BOMOKHA.
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Ecnn Ha npounsBoAcTBE MMEIOTCH KpacuibHbIE annapatbl NepuogUHecKoro LENCTBIS,
paboTatowme nog AasneHnem (No3BonsieT kpacutb npu Temnepatype >100 °C), To Hambo-
nee uenecoobpasHo NpoBOAMTL KpaLleHne Ha HUX. VI3 annapartoB aBTOKI@BHOrO TMna mMoryT
OblTb  MCMOMNBL30BaHbl CrneuuaneHble  MOAMMUKALMM  KpacunsHoW  Bapkn,  KpacuribHO-
PONMKOBOW MaLLWHbI, annapaTbl HABOWHOMO TUMAa U SKEKTOPHBIE.

KpalueHune cmechto NpAMbIX 1 AUCNEPCHBIX KpacuTenen OCYLLEeCTBAAIT NoO Knaccunye-
CKOM  [BYXBaHHOM TEXHOMNOMMM: CHavana 3akpawmsarT AUCMEPCHbIM  KpacuTenem
M3®d-cocraBnsitowyto npn Temnepatype 130 °C B TeyeHne — 10 MWH, 3aTeM yaansawoT no-
BEPXHOCTHO 3aKpPenmeHHbIA AUCNEPCHbIA KpacuTerb C LIenntono3Hon un MN3d-coctaBnsroLmx
C MOMOLLBHO LLIENTOYHO-BOCCTaHOBUTENBHOW onepaumn. Bmecte ¢ onepauven HeTpanusaumm
umkn cocraensieT 90 MvH. [lanee cnegyet okpalvBaHWe LENSONo3HON COCTaBMsoLEen
npaAMbIMK Kpacutensamm npu Temnepatype 90 °C ¢ nocneayowymMn ABYMS MPOMbIBKaMU XO-
noaHow Boaon (~2—10 muH). Becb LmKn KpalleHWs cocTaBnseT 6 u.

YckopeHHas OAHOBaHHasi TEXHOMOTWS MpeanonaraeT, 4YTo MpsiMble U AUCNEPCHbIe
KpacuTenn BHOCST OQHOBPEMEHHO B BaHHy B Hauare rnpoLecca v MoBbILLAT TeMnepaTtypy
8o 130°C pnsa 3sakpawwvsaHung [OP-cocTaBnsaoLen ANCNEpPCHbIMA KpacuTenaMu, parnee
cHwkaroT Temnepatypy Ao 80 °C — 90 °C, po6aBnsaioT 3NeKTPONUT U BHOBb CHIDKAIOT TEM-
nepatypy 8o 60 °C — 70 °C n pgaroT aBe xonogHble npombiBki. ObLiee Bpemsi BCEro umkna
OHOBaHHOrO COBMELLEHHOro cnocoba kpalleHus COCTaBnseT 4 4, T. €. Ha 2 U Kopoye, YeMm
LBYXBaHHOTO.

KpalueHne cMechio akTUBHBIX M AUCMEPCHBIX KpacuTenen Lenntiono3Ho-NonmMadmpHbIX
TEKCTUNbHbIX MaTepuaroB OCYLLUECTBNSETCS M0 YeTbIPEM METOAaM NEPUOANYECKOrO Kpalle-
HUS:

- KNaccu4Yeckuii ByxBaHHbIM CNOCOB, MO KOTOPOMY CHavana KpacaT AMCMepCHbIMU
kpacuTensamm M3P-cocTaBnAoLyo No OBbIMHOW CXEME KPalLeHWs TEKCTUIbHBLIX martepuva-
JI0B M3 3TMX BOJIOKOH, 3aTEM MPOBOASAT LENOYHO-BOCCTAHOBUTENBHYHO OUYMUCTKY TEKCTUIBHBIX
MaTepuanos OT MOBEPXHOCTHO 3aKPEnneHHoro kpacutens. [lanee kpacsaTt LenntonosHyo co-
CTaBNSIOLLYIO aKTUBHBIMK KpacuTensmm no oBblMHOW CXeMe KpalleHWs STUX BONOKOH AaH-
HbIM KIACCOM KpacuTernen. B 3aknioHeHMn NpoBoaAT MbINOBKY C LIENbH yAaneHus ruaponu-
30BaHHOIO aKTUBHOIO KpacuTens;

- ABYXBaHHbIA (MEHee Knaccu4eckuin) cnocob, No KOTOPOMY CHadana KpacaT akTue-
HbIMW KpacuTensiMK LIENIIHONO3HYH0 COCTaBMsoLLyo Mo 06bIMHON cxeme, Npu 3ToM ynpoLua-
€TCsi onepauus MbINOBKW (ABOVHasA NPOMbIBKa TEMNSION BOAOW ANSA yAANEHUS LLENoYM U Srek-
TponuTa). Mocne aToro cneayeT kpaweHue MAOP-cocTaBnAWEN ANCNEPCHBIMU KpacuTens-
MK no oBbl4HOM cxeme. Ha aTtol ctagum kpaweHus npu Temnepatype Bbiwe 100 °C nonHo-
CTbIO yAanaeTCa rMaponM3oBaHHbIn Kpacutens. OBLWMA LMK KpaLLeHns no 3TOW CXeMe Co-
ctaBnset 7 4. OrpaHnYeHneM B 3TOM METOAE ABNSETCA BbIOOP AUCMEPCHbIX KpacuTenew, He
TpebyoLmX LWenoYHO-BOCCTaHOBUTENBHON 06paboTku;

- 04HOBaHHbIA (YCKOPEHHbIA) CoBMELEeHHbIN cnoco® (1). OUcnepcHble WM akTUBHbIE
KpacuTenn BBOASTCS B KpacWrbHYLO BaHHY ofHOBPeMeHHO, pH BbigepxuBatoT B npepenax
6,5. Mpn poctmkeHun Temnepatypbl 80 °C B BaHHy BBOAAT anekTponuT (Na2S804 — no pe-
LUenType ANSA akTUBHbIX KpacuTenen) 1 noebiwakoT Temnepatypy Ao 130 °C ans okpaluvsa-
Hus MN3P-sonokoH. Mocne 3Toro cHwxkatoT Temnepatypy 4o 80 °C 1 0o0aBnAOT LENoYHOM
areHT Ana yKcaumm akTUBHbIX KpacuTernen Ha Liennono3HoOM BOJSIOKHE U NMPOBOAAT onepa-
Mo Mblinoskn. Ons atoro cnocoba BbIOMParOT ANCNEPCHbIe KpacuTenu, obpasyrolme anc-
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nepcuu, yctodmeble npu gobaskax GonbLuoro konuyectsa snektponuta. OBwmi Lmykn kpa-
LUEHWsI Mo 3ToMy criocoby cocTaensaeT 5 v,

- O4HOBaAHHbBIN COBMELLEHHbIN YCKOPEHHbIM cnocob (2). ncnepcHble 1 akTUBHbIE Kpa-
CUTENN BBOASITCS B KPacumbHyl0 BaHHy OAHOBPEMEHHO, rAe NOAAEPKMBAIOTCA C MOMOLLBIO
BydepHor cuctemsl pH = 9,0-9,5 1 noesiwatoT Temnepatypy ao 125 °C. Mpu aTom ogHo-
BPEMEHHO MPOMCXOAUT OKpaluvBaHWe 00enx COCTaBMAMLWMX KpacuTensamm obonx Knaccos.
Tonbko HEMHOTME ANCNEPCHBIE KpacuTenn ycTonumBbl gaxke B cnabowenodHon cpege. Cno-
co6 ocHoBaH Ha GonblUel 3aBUCUMOCTU PeaKLUMOHHOM CNOCOBHOCTM aKTUBHBIX Kpacutenemn
OT TeMnepaTypbl, Yem oT pH cpenbl. OBLMI LMK KpaLleHNs No aToMy cnocoby cocTaenseT
S5y

M3 HenpepbIBHLIX CNOCOOO0B KpaLleHWs LIeNSONO3HO-NMONM3MUPHBIX TKaHe Hanbonee
3HaYMMBIMW ABMSKOTCS CNOCOObI KpalLeHUst CMECho AUCMEPCHBIX U aKTUBHBIX KpacuTenen no
TEPMO30IbHON TEXHOMNOMMN U CMECHIO LWCTEPCHBIX U KyGOBbIX.

[na ocyllecTBneHns TepMo30SibHOrO criocoba KpalleHWs CMEChO AUCNEPCHBIX U aK-
TUBHBIX Kpacutenemn npMMEeHsoT cneuuansHo oTobpaHHbie kpacutenn oboux knaccos. Ans
AVCMNEPCHBIX KpacuTenen BaxHa BbiCOKas CTeNeHb duKcaumm B LENOYHOW cpege, ANA ak-
TUBHbIX — BbICOKaA CTeneHb durkcaunm B ycrnoemsax TepmoobpaboTkn. U3 akTuBHBIX Kpacu-
Tenem Ans TePMO30MBHOrO KPaleHus Hambonee npuUrogHbl MOHOXMOPTPUA3NHOBLIE Kpacu-
Tenu. Hambonee 9KOHOMWYHBIM SBMSETCS OBHOBAHHBLIA CMOCOD TEPMO3ONBHOMO KpaLLUEeHUS
TKaHel M3 CMECcy BONOKOH AUCMEPCHBIMU U aKTUBHBLIMU Kpacutenamu. [ina ycnewHoro npo-
BEAEHWA OAHOBAHHOroO MpoLecca KpaweHus Heobxoanmo ocobeHHO TwatensHo nogbupars
KpacuTenu. [Ins paclumpeHns NpUrogHOCTU AUCNEPCHBIX KpacuTenemn xenarenbHo CHU3WUTb
LLIENIOYHOCTD KPacuIbHOM BaHHbI, Tak Kak ANs MHOTUX U3 HUX NPpU BBEAEHWUN B pabounii pac-
TBOP Lenoyen HabnoaaeTcs He TONbKO yMeHbLUeHne dukcauum, 0cobeHHO Npu KpalleHun B
TEeMHbIE LBETa, HO U yXyALLEHNe YCTOMYMBOCTM OKpacku. B kayecTse Lieno4Horo areHTa pe-
KOMEHAYETCs MPUMEHSITb rMapokapboHaT HaTtpusi. TEeXHOMNorMs KpalleHusi npocTa: TKaHb
NAOCYHOT PacTBOPOM, B KOTOPLIA, MOMUMO KpacuTeEnen, BXOAAT: MOYEBMHA, rmapokapboHaT
HaTpws, anbrMHaT HaTpusi, cmauueaTtenb. locrne nNncoBaHUS M CYLLIKA TKaHb MOABEpraloT
TepMoobpaboTke, a B TeueHue 1-1,5 muH npm 200 °C NpoMbIBatoT U BbICYLLIVBALOT.

[ByxBaHHbIN CNOCO6 TEPMO30NBbHOrO KpaLEeHUst CMECBI0 AWCMEPCHBbIX U aKTUBHBIX
KpacuTenen BKIHOMAET: MIHOCOBaHWE TKaHW pacTBOPOM aKTMBHOIO M AWUCMEPCHOrO KpacuTe-
nen 6e3 WenoyHoro areHTa B NpUCYTCTBMW JUCTepraTopa, MOYEBVHbI, 3aryLLatoulero BeLle-
CTBa, CyLUKY, Tepmudeckyto obpaboTky npu 195 °C — 200 °C, nniocoBaHne pacTBOpOM rma-
pokcuaa HaTpus B NPUCYTCTBMM XJiopuaa HaTpus, 3anapveanue Tkany npu 103 °C — 105 °C,
NPOMBbIBKY, CyLuKy. B faHHbIX cnocobax MCnonb3yloT roTOBbIE CMECU KpacuTenem NMNOPTHO-
ro NPOU3BOACTBA, YTO CYLLUECTBEHHO YMEHbLUAET TPYAHOCTU Mpy noabope 6nmskux no use-
TOBBIM XapakKTepUCTMKaM Kpacutenen pasnuuHbix knaccoB. K Takum kpacutensMm OTHOCSATCA
cneaywowme: pesakotoHbl (. «banep», epmannsa), pemapoHbl (. «Xexct», epmaHuns),
npouunensl (. «<bACP», Nepmanua) n ap.

TexHONOrMYeckMin NpoLEeCC KpalleHUa TKaHEW U3 CMecK NonuadvpHbIX U Lennonos-
HbIX BOMIOKOH MO TEPMO3ONbHOMY CMOCcOOy CMecsMM AUCNepCHbIX U KyBoBbIX kpacutenemn
BK/IOY@ET: NMIOCOBAHME TKaHU CyCNEH3NeN KpacuTensi, MPOMEXYTOUHYIO CyLLKY, Tepmoobpa-
6oTky npu 200 °C — 210 °C, B NpoLEecce KOTOPOW AUCTEPCHbIN KpacuTenb MUKCUPYETCA Ha
nonmMacUpHOM COCTaBMSIIOLLEN, BOCCTAHOBUTENLHYIO 0BpaboTky Ans kyboBoro kpacurens,
3anapveaHve npu 102 °C — 105 °C, okucnuTenbHyto 06paboTky, NMPOMbIBKY, CyLUKy. 3Tu
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KpacuTenm mMoryT ObITb MCMONb30BaHbI Takke LN BbICOKOTEMMNEPaTYPHOro KpalleHUs MpsiKu
N TKaHeW 13 NoONU3MUPHBIX U LIENIONO3HLIX BOIOKOH B annapaTax asTOoKMaBHOro Tuna.

Mo aHanorM4YHOM TEXHOMOTMN NCMOMBL3YIOT FOTOBbLIE CMECOBbIE KOMMO3MLMKN KyBOBbIX 1
AMCMepCHbIX KpacuTenen: koTTecTpeHbl (. «kBACD», MepmaHus), peanTpeHsl (. «bariepy,
'epmanms), TepakoTeHbl (. «Cnbay, LLsenuapns), yHUTPoHbI (. «CymmnTto Kemukn» HAno-
HuA), nonuvuensl (OAQ «KpacuTenby, YkpauHa).

2.2.6.2 KonopupoBaHue cMecU epcTu U NnonnaupHbIX BONTIOKOH

ACCOPTUMEHT TEKCTUIMbHLIX MaTepuanoB U3 CMECK LLIEPCTU U NOMN3UPHBLIX BOMOKOH
B OCHOBHOM W3roTaBnMBaeTCs B TpeX BUaax:

1) cmecb wepcTb/NM3® — 65/35, nonyyaemas M3 O4eHb XOPOLLO CMELLAHHOM MPSHKN,
UCMONb3YETCHA AN TEKCTUIbHBIX MaTeprarnos, UAYLLUX B MPOUN3BOACTBO MYXCKOW O4EeXAbI;

2) cmecb wepcTh/lN3® — 45/55, nonyyaemas n3 O4YeHb XOPOLLO CMELLaHHOW MpsiKu
W1 13 ABYX BUAOB NPSXM YACTOW LLEPCTU N YNCTOrO MNONM3UPHOro BOSIOKHA; NCMONb3yeTcs
4nsi nponssoacTtea Bprok 1 16oK;

3) cmeck wepcTh/MN3® — 50/50, nonyyaemas 13 OYeHb XOPOLLO CMELLaHHOMW MPSDKU
UM KOMBUHAaLMIA ABYX BUAOB MPSKU U3 YUNCTOW LLIEPCTU U NONMaUPHOro BONOKHA; UCMOMb-
3yeTcs ANS NPOM3BOACTBA MNIIMCCUPOBaHHBIX FOOOK. 3TM CMECK HaxomaT LWMPOKoe NpUMeHe-
HVe AN NPON3BOACTBA TKAHEN N TPUKoTaxa.

Mcnonb3yoT ABYXBaHHYIO UM OQHOBaHHYHO TEXHOMOTUIO KpaweHus cmecen. OgHo-
BaHHasi TEXHOOTNA MOXeT ObITb OfHOCTaWHAs N ABYXCTaauiHas.

B cnyyae pByxcTaguvinHOM TEXHOMOMMM CHAaYana KpacsaT AUCMEPCHbIMU KpacuTensmu,
Torga npu 6onee HU3KMX Temnepatypax (4o 105 °C) nonmatmp MHTEHCMBHO OKpalLMBaeTCs
AMCNEepPCHbIMU KpacuTenamm, kotopble npyu Temnepartype 105 °C noutn nonHoOCTLIO (cneum-
anbHo BbIOpaHHbIe MapKK KpacuTernen) MUrpupyroT Ha nonnadmpHoe BOMOKHO, NOCHe 3TOro
NPOBOAAT TLLATENbHYIO MPOMBIBKY W KPacsiT LUEPCTb MO KNACCUYECKOW TEXHOMOMMU KUCHIOT-
HbIMW, KUCIIOTHBIMU METarOKOMIIEKCHBIMA 1 © 2 UN aKTUBHBIMU KpacUTENSIMUA.

TexHonorus 04HOBaHHOIO, OAHOCTaAUAHOIO cnocoba KpalleHUst CMECHIO ANCTIEPCHBIX
W KWUCIOTHbIX MUIN aKTUBHBIX KpacuTeneln BKIOYaeT NPONUTKY KpacunbHbIM pacTBopoMm. [Mo-
TOBAT KpacunbsHyto BaHHy (pH = 5,5-6), BBoasa B Hee CH3COOH (30 %), Na2S0a4, avcnepra-
TOP ¥ UHTEHCUMKaTop. TekCTUNbHbBIE MaTepuarsl U3 cMecy obpabarsiBatoT B TeueHue 10—
15 MuH B 3TOM BaHHe npu 50 °C — 60 °C, 3atem Ao6aBnaloT B BaHHY XOPOLLO AUCNEPTUPO-
BaHHbIA AVCNEPCHBIN, @ 3aTEM pPacTBOPEHHbIA KUCMOTHBIA (MW akTUBHBIN) kpacuTenb. Kpa-
caT npu stom Temneparype 5-10 MyH n 3arem nosbiwaoT ee ao 105 °C B TeveHue 30—
45 muH. Kpacar npu ston Temnepartype 60—90 MyH. B 3aknioueHun npoBOAAT MbISIOBKY Npuy
70 °C B Teuerue 20-30 muH B npucytetBumn CH3COOH (30 %) v motowero cpeacraa.

2.2.6.3 KonopupoBaHue matepuaroB U3 CMECH WEePCTU U NONTMaMUAHbIX
BOIOKOH

TeKkcTunbHble Martepuansl M3 CMECU LUepPCTM U NONMamMuiHbIX BONOKOH ABMSAOTCA
O4YeHb MonynspHbIMK, NockorbKy aobaBneHne Bcero 1 % nonmaMugHbIX BONOKOH K LWepCTS-
HOW MpsKe YBENUUYMBAET €€ NMPOYHOCTb Ha pas3pbiB Ha 4 %. DTO CBOWCTBO CMECen UCNonb3y-
eTcsi AN NPOV3BOACTBAa CMOPTMBHOMO TPUKOTaXKA, AETCKON OAEXAbI, BOEHHOrO 06MyHANPO-
BaHus, koBpoB. CopepkaHne nonuaMmaHbiX BONOKOH B cmecu aocturaet 20 %. Lepctb n
nonmamMugHble BOMOKHA OTHOCUTENBHO BIIM3KU MO XMMUYECKOMY CTPOEHUIO, MOCKOSbKY, KaK U
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HaTypanbHbIA LWESK, Bce GenkoBble COEANHEHUS SBMAIOTCH NONMaMnaamm, B KOTOPbIX amu-
HOKWCNOTbI COeANMHEHbI MHOTrokpaTHO nostopsiolenca —CO-NH-amnaHol ceasblo.
MonnamngHbie 1 GenkoBble BOMOKHA MOrYT ObiTb OKpallEHbl KpacuTEnsAMM OOHOro
Knacca, Nnockonbky ByayT UMETb K HAM CPOACTBO B Uiy 6rIM3KOro XMMUYECKOrO CTPOEHMS.
B Tabnuue 2.46 naH nepeyveHb rpynn Kpacutenen, KoTopble MOXHO UCMOb30BaTh AMS
KpaleHUs1 TEKCTUIBbHBIX MarepuarioB U3 CMecy LWepCTU N MONMaMUAHbIX BOMOKOH, U WX
NPEeANOYTUTESBHBIA BLIGOP B 32BUCUMOCTY OT TPEGYEMOWN MHTEHCUBHOCTI OKPAaCKW.

Tabnuuya 2.46 — Beibop Buga kpacutenei, obecneumnsaroLmx Ka4eCTBEHHYHO OKpacky m3
cMecu WwepcTtun n nonmaMmmaHbIX BOJTOKOH

. MNHTEHCUBHOCTL OKpacku
Ne Bua kpacutenen —
CBeTMble TOHa cpenHue ToHa rny6okun uset

1 KucnoTtHble + +

2 MeTtannokomMnnekcHble 1 : 1 + + +
3 MeTtannokomMnnekcHble 1 : 2 +
4 OTaenbHble MapKn KUCIOTHO- +

XPOMOBbIX

Mpu UCNONB30BaHNM KNCMOTHBIX KpacuTenen BeIGuparoT XopoLo BeiGnparowmecs unm
ycTonumMBbIe K Banke kpacutenu. Coctas KpacunbHOW BaHHbI ANA 3TUX ABYX FPynn Kpacute-
newn npueseaeH B Tabnuue 2.47.

Tabnuua 2.47 — PeuenTypa KpalleHUs: KUCIOTHLIMU KpacuUTeNsiMm CMECH LLIEPCTU K
nonMammnaHoro BOrokHa

CocraB KpacunbHoW BaHHbI XopoLuo BbipasHuBaloLue .
o YcToiiuveble K Banke
(% OT Macchl BOMNOKHA) Kpacutenu
MypaBbuHas kucnoTa 2-4 1-2
Naz2SO4 (kpucTannuyecknii) 10-20 10
BblpaBHmBaTenbs aHMOHHOro TUna 3-0,2 4-1
KncnoTHeIn kpacutens X X

KpaweHne HaunHatot npu 40 °C, nosbiwatoT Temneparypy Ao 100 °C B TeveHne 35—
40 MWH 1 NPOJOIKAIOT KpalleHne npu kuneHun ewe 30-60 muH. Ecnn kpacunbHas BaHHa
NCTOLLI@eTCs He NONHOCTLIO, TO AoBaenstoT 0,25 % — 0,5 % MypaBbUHON KUCNOTLI OT Macchbl
BOJIOKHa 1 eLe kpacaTt 25-30 MUH.

KpalueHne mMeTannokoMmnnekCHeIMU KpacutensaMu 1 : 1 HauMHarT npu Temnepatype
30 °C — 40 °C B npucytcteumn H2SO4 1 aHMoHHOro BelpaBHuBarens (2 % — 0,2 %). 3atem B
TeyeHne 30 MUH NOBbILLAKT TEMNePaTypy A0 KUNeHUs, KpacaTt ewe 60—-90 MUH, nocrne 3Toro
HEeNTPanuayoT KpacuneHyo BaHHY Aobaskon auetata ammoHuss CHsCOONH4 B konuyecTtee
6 % — 8 % OT MacChl BONOKHA U TKaHb MPOMbIBAIOT.

2.2.6.4 KonopupoBaHue cMecu WepcTu U NOANAaKPUNOHUTPUILHBIX BOMOKOH

MonnakpunoHUTPUIIbHLIE BONOKHA OYeHb GrN3KK K LUIePCTU NO TEMNOU30NALMOHHBIM 1
PUBNKO-MEXEHNYECKUM CBOMCTBAM 1 MO3TOMY LUMPOKO WCMOSNBb3YHTCA B CMECHX C LUEPCTbIO,
noBbILLAA UX POPMOYCTONHYMBOCTL U yryylas UNKo-MexaHUYecKne CBOMCTBa CMEeLLaHHbIX
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TEeKCTUMbHbIX Martepuanos. Haubonee ynoTpebnsemble B NpakTUKe CMECU LWEpPCTU W
MNMAH-sonokoH: 70/30, 60/40, 50/50, 40/60.

KonopupoBaHue TeKCTUIbHbLIX MaTepuarnos 13 cMecu wepcty 1 MNAH nposogaT ¢ ue-
MbO MOMYYEHNA CreayroLwmnx 3eKToB:

- OAHOTOHOBOrO athdekTa;

- LBYXTOHOBOrO appexTa;

- adpheKTa oKpalLUMBaHNS TONBKO OAHOW KOMMOHEHTbLI CMECH.

[ns aToi Lenv ncnone3yoT CReayroLme Knaccel (rpynnbl) Kpacutenen:

- KNCNOTHbI® Y MeTannokoMnnekcHsle (1: 1, 1 2) ona okpalumsaHns LLIepCTH;

- KaTUOHHbIE ANS OKpaLUMBaHWNA NOJIMAKPUNOHUTPUMBbHBIX BOTOKOH.

Kpawerve Haunnatot npu 70 °C 1 BegyT ero 1520 MWH B NPUCYTCTBUU KaTUOHHOTO
kpacutens, 3atem gobaensaoT 3 % H2S04 (96%-HoN) n 5 % MypaBbUHOW KMCNOTbI (85%-HOI)
OT MaccChl BOMOKHa, MOBbIWAKT TemnepaTypy kpaweHus o 80 °C B TedeHne 10-15 MuH, ao-
6aBnAOT METaNMOKOMMNEKCHBIA KpacuTenb, NoBbiwateT Temnepatypy Ao 100 °C B TeyeHune
40 MWH 1 kpacaT ewe 60 MuH. Ha 3TOM cTagum BeCb KaTUOHHBIA KpPacuUTENb MUTPUPYET C
LIEePCTN Ha MONMAKPUIIOHUTPUMBHYIO COCTaBnsowWwyto. Nocne aTOro oxnaxnaroT BaHHy 40
60 °C co ckopocTbto 1 °C B MUHYTY M [arOT TLWATENbHYIO MPOMbIBKY.

Ecnv npeabaBnsaioTCA BbICOKME TPeOOBAHUA NO YCTOMYMBOCTU OKPACKU K MOKpPbIM 06-
paboTkam, TO METannoKOMMNEKCHbIE KpacutTenu 1 : 1 3aMeHsitoT Ha Komnneke 2 : 1. B aTom
crnyyae cHavana 3akpawwwmsatoT [MAH KaTMOHHbIMKU KpacuTenaMu B MPUCYTCTBUM YKCYCHOMN
kmenotbl 30%-Hot — 3 % oT macckl BonokHa (pH = 4-5). MosbiwatoT B TeveHne 30—40 MUH
Temnepatypy ¢ 80 °C A0 kuneHus n kpacaTt npu Her 60 MUH, 3aTeM OxnaxkaakoT BaHHY L0
60 °C — 70 °C, pobasnstor (NH4)2S04 nnn CHsCOONa 2 % — 3 % oT mMacchl BOMOKHA U
yepes 5 MVH BBOAAT METaMMOKOMMMEKCHbIN (2 : 1) KpacuTenb M KpacaT NpY KUNEHUWN eLue
60 MyH. B 3aknoyeHun umkna oxnaxgarT BaHHy 4o 60 °C mn TwarenbHO NpoMbIBalOT Tek-
CTUIMbHBLIN MaTepuan.

2.2.6.5 KonopupoBaHue matepuanoB u3 cmecei NnofiuaMuaHbIX U LeSUTONO3HbIX
BOJIOKOH

MockonbKy nonMamuaHble BOSIOKHa UMEHOT CPOACTBO MOYTU KO BCEM Kpacutensm, uc-
nornb3yemMbIM ANS LENoNo3sbl, CYLWECTBYIOT pas3fnuyHble BO3MOXHOCTU ANSA OKpaluMBaHWUsS
3TOW CcMecu:

- NpsiMble N gucnepcHble kpacutenu (pH 8);

- KUCMOTHBIE NN 1 : 2 KpacuTenu ¢ KOMMIEKCHeIMM meTannamm (pH 5-8);

- aKTUBHbIE KpacuTenu.

Hanbonee 4acTto TPMKOTaX, TKaHU 1 FOTOBblE M3LENUSI TakOW CMECU BOJIOKOH OKpa-
LUMBAIOT MPSAMBIMW NN aKTUBHBIMWU KpacuTensiMn. YCnoBusi HaHECEHUA SIBNSIKOTCS TUNUYHbI-
MU NS Kaxkaoro knacca kpacutenen. OHm yxxe 6binv onucaHbl B KOHKPETHBIX pa3genax.

2.2.6.6 KpaweHue nurmeHTaMmm CMelaHHbIX TEKCTUNbHbLIX MaTepuanos

MUrMeHTbI UCNONb3YIOTCA B HEMPEPLIBHOM KPaLLEHAW AN MOSyYeHUs CBETMbIX U na-
CTernbHbIX TOHOB. K OCHOBHbIM npobriemam nNpy KpalieHWn NMUIMEHTammM OTHOCSTCA Nosyye-
HME MSAMKOro rpuda TKaHW NPU BbICOKOW YCTOMYMBOCTM OKPACOK K TPEHWIO U AOCTUXKEHWE
pPaBHOMEPHOCTM OKPACOK 3@ CYET MCKITOMEHUA MUTPaLWM MUIMEHTa U CBA3yroLWero. [na Hu-
BEIMPOBaHUA NEPBOTO HEAOCTATKA B KPACUSIbHBIE BaHHbLI BBOAAT MArYUTENN. [N CHYDKEHMS
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CTEMEHN MUrpaLmM KpacuTens TkaHb NOACYLUMBAIOT ¢ noMoLsto MK-namn, a takke ucnons-
3ylOT crneumarbHble MHIMBUTOPLI, KOTOpblEe JOITKHbI BbiTh 04eHb 3PMEKTUBHBIMA U JOITKHbI
obecneurBaTb CHWKEHME MUrPaLMM MPU HU3KUX KOHLEHTpaLMsiX UX B pacTBope, 4Tobbl He
npuaaTh TKaHW U3MULLHIO XKECTKOCTb.

TexHonorns KpalleHWs, COBMELLEHHOIO C 3aKMHOUYUTENBHOW OTAEMNKONW, CTPOUTCH cre-
AyrouwmM obpasom: TkaHb nnrocytoT npu Temnepartype 30 °C — 40 °C komnosmumen, coaep-
Xawenh NUrMEeHT, MArYUTEnNb, MNeHKOOOPAa3YHOWMN KOMIMOHEHT, CeTKOODpasyroLWwmn KOMmMo-
HEHT, KaTanumsaTop, aHTUMUrpaHT, NeHoracuTernb, 3aTeM TKaHb CyllaT U TePMOGUKCUPYIOT
npu Temneparype 140 °C — 150 °C B TeyeHne 3—4 MUH.

B HacTosiLLee Bpemsi NosiBUNack HoOBasi KOHLIENLUMA HENPEPLIBHOMO KPaLLeHWUs NUrMeH-
Tamn, paspabotaHHas cduvpmon CIBA. [lns kpaweHns UCMomnb3yT NUb OAWH NPOAYKT —
JrgaphorSPD, koTopbIi COAEPXUT B cebe 1 NUrMeHT, 1 Bce HeobxoanMble Aobasku. Ans no-
TNy4YEHMSA TOTOBOrO K WCMOMb3OBaHWUIO M YCTOMYMBOrO KpacwuribHOro pacteopa A0CTaTovHO
cmewats JrgaphorSPD ¢ Bogown. [lanee TeXHONOrnst CTpoUTCS No TPaauLMOHHON cxeMme.

2.3 NeuaTtaHne TEKCTUMBbHbLIX MaTepuanos
2.3.1 CyTb npouecca neyaTtu rno TeKCTUINbHbLIM MaTepuanam

MNevaTaHne MOXHO paccMaTpuBaTh Kak MoKanbHOe OKpallMBaHWe TeKCTUNLHOro ma-
Tepuana ¢ NOMOLLbIO 3aryLLEHHbIX PAaCTBOPOB UMM CYCNeH3NEN KPacaLmMX BELWECTB, KOTOpbIe
HasbIBaKOTCH Kpackamu. MNeyaTHasa kpacka npeacTaBnaeT cobon KOMNO3NLMIO, BKIIOYAIOLLYHO
Kpacutens, TBB n 3aryctuTens.

TexHonorus npouecca neyaT COCTONUT U3 CNEeAYHoLLMX CTagui:

- NPUrOTOBIIEHNE NEYaTHOW Kpacky,

- HaHeceHme neyaTHoM kpacku Ha TM Ha TkaHeneyaTHOM arperare;

- CyLLKa B NeYaTHOW CYLLUUIKE;

- duKcauma B creypmarnbHbIX TepMoOKamepax Unu 3perbHuKax;

- NPOMbIBKA W CyLLKa TEKCTUMBHOrO Martepuana (He NPUMEHSETCA NPy NeYaTn NUrMeH-
Tamm).

Mpv onucaHun pasnnyHbIX METOAOB MeYaTh BbIASNAIT NeYarb NMrMeHTamm, KoTopble
HE UMEIOT CPOACTBA K BOMOKHY, M NeYaTb C MOMOLLbIO KpacuTenen (akTneHbIX, KyboBbIX, Anc-
NepcHbIX U T. 4.).

2.3.2 MurmeHTHan nevatb

MUrmeHTbl — BOAOHEPACTBOPMMbIE KPACUTENN OPraHUYECKON N HEOPraHNYECKON Npu-
POABI, KOTOPbIE TAKKE HEPACTBOPMMBI B PACTBOPAX KMCIOT U LLENOYEN.

MurMeHTb! ANS TEKCTUMNBHOM MPOMBILLINIEHHOCTN MapKUpyoT nHaekcoM «Tl» n npea-
cTaBnstoT coboil BogHble gucnepcuu, coaepxawme 15 % — 20 % kpacsilero BellecTsa.
OHKM He MPOSABNSIOT CPOLCTBA K BOJOKHY W 3AKPENMATCS HA TKaHW C MOMOLLIO MpUKNensa-
HUS K BHELUHEeN MOBEPXHOCTU 3MEMEHTAapHbIX BOMOKOH C MOMOLLLIO CreumanbHbIX CBA3YHo-
LLMX BeLlecTs, 06pasyoWwmx Npm TENNoBon 06paboTke NONMMEPHYHO NIEHKY.

Ka4ecTBO HamneqataHHbIX MUrMEeHTamMn TEKCTUIbHBIX MaTepuanos B OCHOBHOM 3aBW-
CUT OT WCMOMb3yeMbIX MEYaTHbIX COCTABOB, OCHOBHBLIMM KOMMOHEHTaMW KOTOPbIX, KPOME
NArMEeHTa, SAIBMSIIOTCA CBA3YLWee BeWecTBO (MNeHKOOOPasyroLWwmnin KOMMOHEHT), dukcaTop
(ceTkooBpasyroLLMiA KOMAOHEHT), MSATYUTENb, SMYNbLraTop, 3arycTuTerns.
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K cBsAsytoLMM NpeabaBnstoT cneynansHble TpeboBaHums:

- NfIeHKa CBSA3YIOLEro AoImkHa obnaaatb XopoLlen aare3ven K yactuyam nurMmeHTa v
BOOKHY;

- LOMKHa ObITb TOHKOW, 6€CLIBETHON, 3NacTUYHOW;

- He J0IKHa pacTBOPSATLCA B BOAE, PacTBOPaXxX KUCIIOT, LLEeNoYen;

- LOMKHa ObITb YCTOMUMBA K AEUCTBUIO CBETA, TEMNa, OKUCNUTENEN, HE AOIDKHA U3Me-
HSTb CBOMX CBOWCTB CO BPEMEHEM.

Mopobpath nHouBMAyarnbHble CoeanHEHWs, YAOBNETBOPAOLWME BCeM TpeboBaHUsM,
cnoxHo. MoaToMy valle Bcero NpMMEHsIIoT koMBuHaLMio U3 TepMONNacTUYHOro Nonumepa B
BUAE nartekca (nrneHkoobpasylowmin) 1 TepMOpeakTUBHOIO nonmepa (CeTkoobpasyoLwmn).
B kauyectBe nneHkoobpasyrowmx ncnonbytoT MNMBA, acdupbl MNAK, nponssogHsie ByTaanena,
npou3BogHble nonvypeTtaHa. MNpUMEHSOT NoNMMEpPbl UMM FOTOBYHD KOMMO3WULMIO U3 naTek-
coB. B kauectBe ceTkoobpasytowmx ncnonsaytot NTPC, B OCHOBHOM 3TO NPOM3BOAHbBIE MO-
yeBUHbI (kapbamon 6e3 mapkn, AnsTuneHkapbGamonmodesuHa). HegoctaTkoM NpUMeHeHus
Taknx ceTkooOpasyolmMX KOMMOHEHTOB SBMSIETCS BLICOKOE cofepxaHue dopmanbaernaos
Ha HaneyaTaHHbIX TKaHaX. B HacTosuwee Bpems Ha UX OCHOBE MOMyYeHbl npenapartbl —
BGecdopmanbaervaHbie 1 manogopmanbierngHbie, B KOTOPbIX METUNONbHbIE rPYnMbl 3Te-
pucdnumpoBaHbl. B coctaB nevaTHoOM Kpacku Takke MOryT BXOAWUTb MAMYUTENW, 3MYNbraTops,
neHoracuTenn 1 Apyrue BELLECTBA, YMydlarwme rnevyaTHo-TEXHUYECKUE CBOWCTBA cCocCTa-
BOB.

TexHonorMs nevyatm NMrMeHTaMmm BCex TEKCTUNbHBLIX MaTtepuaroB NpocTa: HaHeCceHne
reYaTHOro Cocrasa, kak NpaBuno, Ha MallMHax ¢ ceTyaTbiMu WabnoHamu (MAOCKUX UK po-
TaUMOHHBIX — B 3aBUCMMOCTU OT BuAa NevYaTtaemoro martepuana); cylika B nevatHbIX Cy-
LUKIIKaX COOTBETCTBYHOLLMX MeYaTHbIX MaLUWH, Tepmuyeckasn obpaboTka B 3penbHukax B cpe-
A& reperpeToro napa Wim Ha nHUSX TepMudeckon 06paboTkn Cyxum ropsyMm BO3AYyXOM
npu Temnepatype 140 °C — 160 °C B TeueHne 2—4 MuH.

MpenmyLecTsa NMIMEHTHOMN NeYaT O4EBUAHbI:

- YHUBEpPCarbHOCTb, BO3MOXHOCTb NMPUMEHEHUs ans konopupoeaHus TM noboro Bo-
JIOKHUCTOro CocTaBa;

- VCKJTOYEHNE M3 TEXHOMOMMYECKOro LMKa NpoMbIBKA U CYLLIKM, 4TO obycnasnueaeT
MarooTXO4HOCTE Y Maro3aTpaTHOCTL;

- MHOrOBapUaHTHOCTb TEXHOMOTUIA N XYL OXECTBEHHO-KONOPUCTUYECKUX PELLEHWIA,

- LUMpOKana LBeToBasi raMMa W BbiCOKasi YCTOMYMBOCTL NOMyYaeMblX pacLBETOK K MOK-
pbiM 06paboTkam 1 CBETY;,

- NPOCTOTa B TEXHNYECKOM UCMOMHEHUM;

- NPUrogHOCTL NBLIX BMAOB nevaTtHoro obopyaoBaHus: oT MIockor dhoTodunsmMmne-
YaTu A0 POTALMOHHOW C BLICOKMMW CKOPOCTAMW NeYaTu.

2.3.3 Nevatb kpacurenamm

npOHECC TPaaAUUMOHHO HaunMHaeTcda C NPUroToBlieHUA rnevyaTHom KpacKu. MNommnmo
Kpacutena, nevyartHas Kpacka COAepXWUT 3aryctutenb U pasfinyHble BCnomoratenbHble Be-
LLIeCTBa, KOTOPbIE MOXHO KnaccnunumpoBaThb No UX QYHKLUMAM cneayrowmm obpasom:

- OKUCIUTENWN (HanpUMep, M-HUTPOBEH30MNCYNbMOHAT, XNopaT HaTpus, NepoKeug Bo-
Aopoaa);
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- BOCCTaHOBUTENWN (HanpvMep, AUTUOHUT HaTpus, cynbdokeunartbl dopmansaervaa,
ANoKCeHna TMOMO4EBUHBI, xnopua onoea (ll));

- FTMAPOTPONLI, TAKNE KaK MOYEBUHE;

- conobunnaaTopbl KpacuTernen, KOTopble NPEeACTaBnSAIOT COBOW NoNspHbIE OpraHuye-
CKne pacTBOPUTENW, TakMe Kak FMULEPWH, STUMEHINMKONb, ByTunrnukonb, TUOAMITIMKONb
UT. 4.

- NeHoracuTenu (Hanpumep, COEANHEHNS KPEMHUSI, OPraHNYEeCKME N HEOPraHNYecKme
cnoxHble adupsbl, anudaTtmyeckne apmpbl UT. 4.);

- MIHTEeHCUUKaTophb! (HanpUMep, Conu Kanus, TpUuaTaHonammg).

[nsa neyatn opgHoro pucyHka obbluHO Tpebyetcs oT 5 A0 14 pasnuuHbIX NEeYaTHbIX
Kpacok (B HEKOTOPbIX crnydasx npumeHsieTca 4o 20 pasnuuHbIX NeyaTtHbIX Kpacok). Bee He-
06X0ANMBIE MHIPEAVEHTHI AO3NPYIOTCA N CMELLMBAIOTCA HA aBTOMAaTU4eckon CMEeCUTENBHOM
cTaHumm.

Ha mHorvx npomssoAcTBax NpUHATO OUNLTPOBaTL NeYaTHyo Kpacky nepej, ucrorsb-
30BaHueM. JlaHHas onepauus Heobxoauma Ans AanbHENLWero npefoTepalleHms 3abvsaHns
neyartHoro wabnoHa.

Mocne mMpUroToBneHUst NeYaTHYI0 KPacky HaHOCAT Ha KOHKPETHbIE YYacTKN TEKCTUIb-
HOro marepuana, Ucrnonb3ya OAVH U3 CNeayoLMX METOAOB:

- Npsmas neyars;

- BbITpaBHas neyars;

- pesepBHas nevarb.

B npouecce npsMo nevaTy neyaTHyr Kpacky HaHOCAT Ha 6enbiv unm okpaLlueHHbIN B
CBET/IblE TOHa TEKCTUIbHBIA MaTtepuan, Npyu 3TOM Ha TKaHW MOXHO Nonyuutb 6enosemens-
HbI PUCYHOK, MOMYrPYHTOBbINA NGO rPYHTOBbIN.

Mpw BbITPaBHOW NevyaTn Ha NpefBapUTENlbHO OKPaLLEHHYH TKaHb HAHOCAT cneumarns-
HYHO BbITPABHYHO KPacky, COLEPXalLlyro KOMMOHEHT, paspyLUatoLLmiA KPacuTenb OKpaLLeHHON
TKaHW (OKUCIUTENb UMW BOCCTaHOBUTENb), KOTOPbIA HAYMHaeT AENCTBOBATL Ha CTaauu Ten-
nosow oBpaboTku. B pesyneTate nonyyaror 6enblie y3opbl Ha LUBeTHOM ¢oHe. Ecnn B Bbi-
TpaBHOW cocTaB A00aBUTb KpacuTenb, YCTOMYMBLIN K AECTPYKTMPYHOLLEMY KOMMOHEHTY, TO
MOXHO NOMNyYaTh LBETHbIE Y30pPbl.

PesepBHasn nevatb OCYLUECTBNSETCSH NOCPEACTBOM HaHeCeHUst Ha Genyto TkaHb cre-
LmanbHOro pe3epBHOro MNeYaTHoOro CocTaea, Mocne Yero TEKCTUMBHLIA MaTtepuan nocrynaet
Ha KpalLeHWe UMW FPYHTOBYIO MeYaTk, NpU 3TOM KpacuTenb (UKCUPYETCs Ha BCeW nrnoLlaamn
TKaHW, 38 UCKITIOYEHMEM TEX MECT, Ha KOTOPbIX HAHECeH COCTaB, MPENATCTBYOWMA hUKCKH-
poBaHuio kpacuTens. Takum MeToLOM MOXHO MosyyaTb LBETHbIE nnn 6enbie y3opbl B 3aBu-
CUMOCTM OT TOrO, COAEPKUT UM HE COAEPKUT PE3EPBUPYIOLLMIA COCTaB YCTOMUMBLIA K HEMY
kpacutenb. [pyMep nony4YeHUst pe3epBHbIX OTTEHKOB: MO a30TONMPOBaHHOW W BbICYLLEHHOW
TKaHW NneYaTalT CocTaBamu, KOTOpblE COAEPXKaT PE3EPBUPYIOLLMIA areHT, NPensTCTBYIOLMIA
06pa3oBaHNO Ha BONOKHE HEepPacTBOPMMOrO asoKpacuTens Mpu Nocneaylowen nponuTke
TKaHW pacTBOpOM Auasons. B kayecTBe pe3epBUPYHOLLMX BELLECTB MPUMEHSAIOT BOCCTaHOBM-
Tenun (CynbUTbl Kanusi, HAaTPUS U T. 4.) UK MNOTEHUMANbHO KUCMble COny (aueTaTbl LMHKE,
xenesa u ap.). Ans nonyyeHns LBETHbIX PUCYHKOB B COCTaB PE3EpPBHOW MEYaTHOW Kpacku
BBOASAT ANA30MNb B TAKOM KONIMYECTBE, YTOOLI OH NOMHOCTLIO CBA3an BECL a30TON U Npu Npo-
nycKaHuM Yepes3 pacTeop AuAasoNsa LPYroro LBeTa, B MecTax HaHeCEHWs NeYaTHOW Kpacku
oBpasyeTcs UBeT, COOTBETCTBYHOLLMIA AMa30Mt0 B PE3E8PBHON Ne4aTHON Kpacke.
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CyLecTByeT HECKONBKO METOA0B NONYYEHNS Y30p4aTON pacLBETKN Ha TKaHW:

- py4Has Habolika,

- asporpadwus;

- NONMXPOMATUYECKOE KpaLLEHWE UM 6ECKOHTaAKTHOE HaHECEHME Kpackw,

- hnok-nevars;

- TepMoneyars;

- neyarb Ha MalUMHax ¢ MeHbIMUN IPaBMPOBaHHBIMU Banamy,;

- nevarb Ha MalLMHax ¢ ceTyaTbiMy LwabnoHamu.

MepBbin cnoco® ManonpounsBoguTeENeH U AOPOr, UCMONb3yeTCA MpU MPOU3BOACTBE
LTYYHbIX U3LENUA U pecTaBpaunoHHbIX paboTax. PUCyHOK nosy4aeTcs C NOMOLLBIO Aepe-
BSIHHbIX PYYHbIX (POPM. ITK (POPMbI HA3LIBAKOTCA MaHEpPaMu.

Mpwn BTOPOM cnocobe neyaTn Kpacka pacnbiNAeTca Ha TkaHn asporpadom-
nynseenusatopoM. OgHako npu aToM TpadapeTsl GbICTPO 3arpA3HAIOTCS.

MonuxpomaTtryeckoe KpalleHue Mano NpUMEHSIETC B LUMPOKOMW npakTuke. OCHOBaHO
Ha pa3bpbi3rMBaHUM U3 CreumarnbHbIX Conen TOHKUX CTPYN pacTBOPOB Pa3HbIX LIBETOB Ha
ABwKyLLeecs nonoTHo. MNporpaMmmMpoBaHHOE HaHECEHWE Kpackin OCYLLECTBAIOT Ha KOBPO-
Bble M HamosfibHbIe MOKPbITUSA. [nA npov3BoacTBa HEO6XO0AVMbI KapeTkn C COMmnoBbIMU
ycTponctBamu 1 3BM.

drnok-neyatb (PrIOKMpPOBaHHas Medartb) — 3T0 cBoeobpasHbii cnocob ysopyaTon
pacuBeTKu TKaHew, npefcTaBnsiowmin cobor nonyyeHue penbedHbIX ¢prokMpoBaHHbIX pw-
CYHKOB M3 KOPOTKOro BOpca, HasbiBaeMoro ¢fiokom. Bopc opueHTMpoBaHHO HaHOCUTCA Ha
pacnpaeneHHoe NonoTHO TkaHW (OCHOBY), MOBEPXHOCTb KOTOPOW NpeABapUTENbHO MOKPbIBa-
€TCSl TOHKMM CIIOEM MONMMMEPHOrO KNesd, Hanpumep NOMMBUHUIIXITOPUAOM, 3aTEM TKaHb MNoA-
BEpraeTcs cyllke U Tepmmyeckon obpaboTke, crnocobCTByHOLLEN MPOYHOMY 3aKpensieHuto
BOpCa Ha ee NoBEpPXHOCTU. BaxHbIM npoueccoM siBNsieTcs npeaBapuTensHas xMMudeckas
MoAroToBKa Bopca K (hnokMpoBaHHOW nedatu. OHa BKMHOYaeT NPoMbIBKY (yaaneHne samac-
nMBaTens), KpalleHne, akTMBM3aLUmIo BOPCa, CyLLKy M npoces. [Ans Hapeskn Bopca ucnonb-
3yHOTCA pasnuyHble XUMWYECKME BOMOKHA, B YACTHOCTU BUCKO3HbIE, NMONMaMuAaHbIe, MONu-
achupHbIE, aKpUIoBbIe 1 aueTaTHble. AKTMBM3aLMa Bopca — 3TO xuMmudeckas obpaboTka ero
npenaparamu, obecneumsaoLLMN BOCTIPUATUE BOPCOM 3MEKTPUHECKOrO 3apsiga B SneKTpo-
cratuyeckoM nore. [onckn OnTUManbHbIX YCHOBUA akTUBaLMM ele MNpPOAOITKalTCS.
B 4acTHOCTW, HaxogAaT NMpPUMEHEHWE U3 OpraHUYEecKMX BelecTB KaTuoHakTueHble MBA, n3
HeOopraHUYeCcKNx BELLECTB pasnnyHbIe 3NEeKTPONUTLI U Ap.

Tepmoneyatb — 3TO NEPEBOA PUCYHKA HA TkaHb C OyMakHOW MOANOXKW METOAOM
TepmoobpaboTkn. IToT cnocod NpUMeHseTCs B LIenkoBon oTpacnu. MepeHoc ocywecTsns-
€TCS Ha MalLMHax ABYX TUMOB: TEPMONPECCHI N TepMoKanaHapb! (CM. pUCyHOK 2.32).

Mon BO3aercTBUMEM TemnepaTypbl AMCNEPCHBIN kpacuTens cybnumunpyetca u aud-
hyHANPYET M3 TEKCTUNBHOW NOANOXKN B BONOKHO. HeT HeobxoanumocTn B AanbHenwen 06-
paboTke, Takomn kak pukcaums U NPOMbIBKA, YTO WCKMIOYaeT NonagaHve Kpacutens B CTo4-
Hble BoAbl. lMepeBogHaA neyatb — OAWH M3 CNOcoBOB ONTUMM3ALMU NPOU3BOACTBEHHbIX
npoLeccoB, CnocobCTBYOLWMX NOBLILLEHUIO 3MPEKTUBHOCTU TEXHONOMMYECKMUX NPOLECCOB n
CHDKEHMWIO MaTepranoemMKoCTu.
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1 — TKaHb; 2 — 6ymara, BbINOJIHAKOWAA POSb NPOCAOIKN; 3 — HaTAXHOEe
YCTPONCTBO; 4 — NpMXMUMHas neHTa; 5 — oborpeBaemMblii Macnom LUAVHAP;
6 — HakaTHOe yCTpPOWCTBO; 7,8 — YCTPOWCTBO A1 peryinpoBaHnsa nogayu
TKaHu n 6ymarn; 9, 10 — HoXeBble ycTpoiicTBa 419 60KOBOW M nonepeyHol

pes3kun bymaru

PucyHok 2.32 — TexHo/ormyeckas cxema tepmokanaHgpa

[ocToMHCTBOM 3TOro mMeToda nepefj TPaAWLMOHHOW MeyaTbio ABNAETCA CHUXEHUE Ka-
nUTanbHbIX 3aTpaT Ha 060pyAoOBaHMe, cCOXpaHeHue NMPOU3BOACTBEHHbIX NowWaneii, BbiIcOKOe
KayecTBO FOTOBOW MPOAYKUWUM, @ FNaBHOE — MPaKTUYECKN MOSIHOe OTCYTCTBME CTOYHbIX BOA,
Tak Kak TKaHW nocfe nepeBoja pUcyHka He TPeObyT NMPOMbIBKU.

HaHeceHne meyaTHON Kpackym Ha TEKCTUMbHble MaTepuanbl B NepBbiX Tpex cnocobax
OCyLLEeCTBNAETCA Ha NeyaTHbIX MalliMHax C NOMOLLbI FPaBUPOBAHHbIX MeTaN/M4yecknx Ba-
NOB UAN ceTyaTbiX WAa6/A0HOB. MNeyaTHble MalWHbl C TPaBMPOBAHHLIMU BasamMu WCNOMAb3y-
I0TCS ANA neyaTaHWUsa Y3KUX X/0n4aTobyMaXKHbiX, BUCKO3HbIX, LWTaneflbHblX W X/J0MNKOMNOAN-
3UPHbIX TKAHEN C HE6ONbWNM BAOXKEHNEM MONN3PUPHOW COCTaBASAWLWEN.

Takme malwunHbl paboTalwT Ha BbICOKON ckopocTu nedaty (120-150 mM/MUH), HaZEXHbl
B paboTe, cpok cnyx6bl BanoB 6onbwoli. Cnoco6 HesameHuM Ans rnybokoin neyaTtu, oco-
6EeHHO Ha MNOTHbIX TKAHSIX. BMecTe ¢ TeM OHU MMEKT HefoCTaTKU: BbicOKas CTeNneHb HaTs-
KEHWA TKaHW Npu neyatn, HEBO3MOXHOCTb MCNOMb30BaHWA ANA LWefka, TpUkoTaxa, nbHa.
Bonblwoe fgaBfneHne B Xane BasilOB MOXET NoBpeAnTb TKaHb C nerkofedopmMmpyemMmoit cTpyk-
Typoli. bonbwas meTannoeMKocTb U AOPOroBM3Ha Meaun, 60nbllas Macca, BbiCOKas TPyAo-
€MKOCTb M3roTOB/IEHWNS BanoB U A/INTENIbHOCTb NMpouecca nNepeHanajku MalWuHbl Npu CMeHe
pucyHka cHuxaeT KIMB

MeyaTHble MallWHbl BbINYCKAKTCA MHOFOBa/bHbIMWU C YeTHbIM 4YUC/IOM BasoB.
Haunbonbwee pacnpocTpaHeHue nonyymnum 6-, 8-sasibHble MallUHbl MakcumanbHo A0 16 Ba-
NoB.

OCHOBHbIM paboyMM OpraHom ABMAKTCA BpaljaloliMecs rpaBupoBaHHble Basbl, KOTO-
pble NpMXMMaKTCA K TKaHU. Banbl MOryT MMeTb BbINYyKAyH WU yrny6neHHylo rpaslopy, u3
KOTOPOWN Kpacka nepeHocUTCcAa Ha MaTtepuan. Banbl ¢ penbedHol (BbINykA0iA) rpaBropoi
NPUMEHSITCA ANA nevyaTaHus 060€eB, NAEHKU, KNEeeHOK, NuHoneyma, T. e. Ansa rimapodo6HbIX
mMaTtepuanoB. B TeKCTUNbHOW NPOMbIWIEHHOCTU AN NedaTaHWs TKaHell NPUMEHSI0T Basbl C
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yrny6neHHol rpaBlopoii. Cxema TKaHerneyaTHOW MalluuMHbl C MEeAHbIMWU TPpaBMPOBAHHbIMK Ba-
namuv npvsefeHa Ha pucyHke 2.33.

1 — rpy30BuWK, NMOKPbITbIA CNOEM nanuHra; 2 — nanuHr (knp3a); 3 — TKaHb,
nognexawias neyataHuio; 4 — yexon ANA NpefoxpaHeHnsa Kup3sbl OT
3arpA3HeHns Kpackon; 5 — kup3a (6eckoHe4yHOoe NOI0THO U3 cneynanbHoM
pesunHbl ¢ MXB-nokpbITMEM; Knp3a obecneynBaeT HYXHYK 3/1aCTUYHOCTb
rPy30BUKY W 3aMeHSAEeT NanuHr); 6 — neyaTHblli Bai; 7 — KOPbITO, B KOTOPOM
BpallaeTcs weTka, cnyxawan A1 HaHeCceHWs Kpacku Ha Basl;, 8 — paknsa ans
yAaneHnsa nevyaTHol Kpacku C HerpaBMpOBaHHbIX y4acTKoB Bana; 9 —
KOHTPPaKIa — CAYXWT A8 OYMCTKM Bana OT nyxa W Kpacku, 3aHOCMMOI ¢
TKaHblO, N yCTaHaBNMBAaETCH TONbKO y NepefHuX BanoB

PucyHok 2.33 — Cxema TkaHeneyaTHO MalluHbl C MEAHbIMU TPaBMPOBAHHbIMU
Banamu

MeyaTHble Banbl ycTaHaBNIMBAKOTCA Ha MOABVWXKHbIE MNOAWUNHUKA W NPUXMMATCA
BMHTOM ynopa K rpy3oBuky. ['py30BMK CBOEro npusoja He umeeT U BpalwjaeTcs 3a cyeT npu-
XUMaeMbIX K HeMy neyaTHbIX BasoB. Banbl o6ecneynBaloT TPAHCNOPTUPOBKY TKaHU, KMP3bl 1
yexna. MeyaTHble Banbl MMEKT TONCTble CTEHKM W W3roTaBAMBalOTCA U3 KpacHoi meawn (ka-
4ecTBO Jlyylle, HO AOPOXE) WAU U3 CTanu, Ha NOBEPXHOCTb KOTOPON rafibBaHWYecKkn HaHo-
CUTCA CNO Meaun TOMLWMHON 2-10 MM WK Xe npeccoBaHMeM HajeBaeTcsa mefHasa pyb6aluka
TonwmHon 10-15 mmMm. UmnuHap HacaxmBaeTcsi cneyuanbHblM MPEcCOM Ha CTaNbHOW LM,
KOTOPbIW CAYXWUT OCbl LuAnHApa. AnvHa OKPYXHOCTW LMAMHAPOB OLHOTO PUCYHKa A0JHKHA
6bITb CTPOro OAMHaKOBONM. PannopT pucyHka yknagblBaeTcs MO A/IMHE Bana Lesioe 4Yucio
pa3. Cnocobbl HaHeCceHWs pucyHka Ha Ban (rpaBMpoBaHMe) pasHoOObOpasHbl: pyyHas rpasu-
poBka, oToMexaHuyeckue, ortoxummyeckme, «MIMA» (MexaHW4ecKuid 3M1EKTPOHHO-
rpaBupoBanbHbiii annapar). [paBupoBaHve BanoB OCYLLECTBAAIOT B rPABEPHON MacTepCKO.

MeuaTHble Banbl pacnosiaralTcA BOKPYr rpy30BMKa, MOKPbLITOrO CMOEM cheunanbHow
TKaHW — nanviHra, u NpuxumarTca K HEMY C MOMOLbIO CrneynanbHOro yctpoictea. Kpacka
HaHOCMTCA Ha nevyaTHbIi Ban BpaljaloLlleiicsa LeTKol, YCTaHOBNEHHOW B KOPbITE C 3aryLieH-
HbIM pacTBOpPOM KpacuTens. K neyaTHOMy Bany MO XO4y BpalleHus NpuxumaeTcs poBHas,
XOPOLLO 3aToyeHHasi nnactuHa (HOX) M3 BbICOKOKAYeCTBEHHOWN CTanu, HasbiBaemasi paknei;
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OHa OuYMLI@ET Ban OT MU3MULIKOB KPAacku, OCTaBrsAs €e nub B YriybneHusix rpasiopbl.
C NpOTMBOMNOSOXHOW CTOPOHBI Baria yCTaHaBNMBAIOT APYryto MNacTuHy, Ha3biBAEMYHO KOHTP-
paknen, KoTopasi CRyXUT AJ1S O4UCTKM NEeYaTHOro Bara OT 3arpsA3HeHnn (nyxa), monasLnX Ha
Bas C TKaHW, 1 Kpacku.

[na neyaty ¢ NOMOLLBIO rPaBMPOBaHHbIX BArNOB MCMNOMb3YOTCHA TKaHeneYaTHele arpe-
ratbl. Ha cerogHAWHWA neHb npeobnagaet 6ecuexnoBas neyatb, N TKAHENEeYaTHbIA arperat
BKMHOYaeT:

- MeYaTHyK MallWHy C rpaBUpPOBaHHbLIMK Banamu;

- KMP3OMOWHO-CYLLMITBHYHO MaLLnHYy;

- CYLUMIKY AN TKaHW.

MevyaTaemasi TkaHb HaknajgblBanCsi HAa XOPOLUO HATSAHYTYH KUP3y, KOTOpast AOIbKHA
NPUHATL Ha cebsi N3BbITOK Kpackn. 3aTem 3arpsisHeHHas CTOPOHa KUP3bl NMPOMLIBAETCS, Cy-
LUMTCSH, U KMp3a CHOBA NOCTYMNaeT Ha rnevaTHylo MallMHy, Ha KOTOpytlo oHa 3anpasreHa 6ec-
KOHEYHbIM MOMOTHOM. B KMP3OMOWMHOM MalLMHE NPONCXOAUT NOCTOAHHAs NPOMbIBKA KMP3bl, B
pesynbTaTte Kpacuternb U Apyrve COCTaBnsAlWMe NeYaTHOM Kpacku MnonajalT B CTOKW.
B kOHUe kaxaoi napTumu KopbiTa BPy4HYH 0CBOOOXAAIOTCA OT OCTATKOB NMEeYaTHOW Kpacku n
mototes. NMycTble 6akm na-nog kpacky, LWeTKW, Barbl, pakns npoMbisatoTca sogon. Hanbonee
YHVBEpCAnbHbIMX  SBMSAIOTCA  MeYaTHble  MawuHbl € ceTyatbiMn  wabnoHamu
(cM. pucyHok 2.34). Ha HUX MOXHO nevatarb BCEMU KIaccammn Kpacutenen TKaHn pasnnyHo-
ro BONoKHUCTOro cocraea. o dopme cetyatble WAGNOHLI AENATCA HA NNOCKUE U LASUH-
Apuyeckune. lNevataHne nnockumuy wabnoHamy uenecoobpasHo ANs LWTYYHbIX U3fenun
(nnatkun, candeTkn 1 np.) HebonbLION TUPEKHOCTU pUcyHKa. MalwmHHOMY cnocoby nevarta-
HWUA MNOCKMMU CeTvaTbiMM LWabnoHamMy npelecTBOBanv pPyYHbIE U NONyMeXaHUyYeckme
cnocobbl C MOMOLLbIO KapeTok, NeEpeaBUratoLLIMXCA Haa CTOMOM Ha BENUYMHY pannopTa.

Ha pwucyHke 2.34 npeacraerneHa cxema rneyaTtHoro arperata Cc nriockumu cetdatbiMm
LabnoHamu.
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1— TKaHb; 2 — TAHy/bHaA napa; 3 — NI0TKOBbII KOMNEHcaTop; 4 — HaTsKHble
1 HanpasnsLwmne ponavkn; 5 — NpMXNMHON Banuk; 6 — 6aukm NS kKpacku; 7 —
ceTyartble WabMoHbl; 8 — MarHUTHbIE POSIMKOBbIE Paknu ANS BbICYLUWBaHNUA
nonoTtHa; 9 — cnpsbick; 10 — TKkaHeBbI KoHBelep; 11 — connoBas CyLUWSKa,;
12 — conna; 13 — TkaHeyknaguuk; 14 — npukneusatwliee yctpolicteo; 15 —
NIEHTOYHbIN TpaHcnopTep; 16 — MarHuTHble CTePXHU; 17 — BakKyyM-3/IeMeHTbl;
18 — ycTpoliicTBO, nogawuiee Bo3ayx; 19 — ocywarwuwasa pakns; 20 —
npoMbIBHaA cekuus; 21 — rugponpusog A4N5 nepeasuxeHus; 22 —
rMAPONpPUBOS C TATOW AN MArHUTHbIX CTEPXHEN nepeaBUXEHUSs NEHTOYHOTO
TpaHcnopTepa

PucyHok 2.34 — TlMeyaTHasA MallvHa CO CTalMoHapPHbIMU ceTyaTbiMun
wabnoHamu

MeyaTHbIN arperat MMeeT MeyaTHbIA CTON B BWAE KOHBeliepa, Ha KOTOpOM pacnoso-
XeH KomnnekT wabnoHoB (go 10 wr.). Wa6noHbl npeacTaBnsAioT n3 cebs pamy € HaTAHYTOW
CUTOBOW TKaHblO (Yalle KanpoHOBO), Ha KOTOPYID HaHeceHa HenpoHuuaemas Ansa nedvaTHoi
Kpacku nakoBasi nieHka co CBOOOAHbIMW OT Hee y4yacTKkamMu, COOTBETCTBYHOLMMYU PUCYHKY.
BHyTpu wabnoHa pasmMelieHa pakns, nepeMeljaemas cneuuasnbHbiM yCTPocTBOM. [Mevatb
ocyuwecTBnseTcsa cnefylowmMm ob6pasom: nognexaiiee neyatn TEKCTUbHOE MOSIOTHO Hakne-
nBaeTCA Ha TpaHcrnopTep, a 3aTem BMecTe C KOHBeliepoM nepemeljaeTcs Ha AJ/IMHY OAHOro
wabnoHa 1 ocTaHaBnMBaeTCs, 3aTeM Bce LWabnoHbl OAHOBPEMEHHO OMyCKaTCA Ha TKaHb,
Ha cuMTO Wab6MoHOB MojaeTcA neyaTHas kpacka, koTopas C MOMOLLbI paknu npoTupaeTcs
yepes cuTo Wab/soHOB, 3aTeM Wab/oHbl MOLHUMAIOTCA, KOHBENep € TKaHbio ONATb nepepAsu-
raeTcs, v npouecc BHOBb MoBTOpseTcs. HaneyataHHas TKkaHb CHMMaeTcs C TpaHcnoptepa u
HanpaBnseTcs B CyLWAKY. MHOroLUBETHOCTb PUCYHKA CYLLECTBEHHO He B/MAET Ha NPOuU3BO-
OVWTENbHOCTb MalluHbl, TaK Kak BCe LWab/ioHbl cpabaTbiBalOT O4HOBpPEMeEHHO. Ha psage oTe-
YyecTBEHHbIX (PabpuK ycTaHOBMEHbl MalWwuHbl upM «lTopk» (HuaepnaHgbl), «PefxuaHu» n
«MekkaHoTeccune» (Ntanus), «WNuuHoce» (AnonHwnsa), «Lummep» (ABcTpus), «Bbysep»
(Weeiuapusa) v gp.

HepoctaTkoM neyaTtaHusi Ha MaluHax C MJOCKMMU WwabnoHamu sABAsAeTCA Hu3kas
NPOV3BOAUTENbHOCTb.

3HaunTenbHbIM WArom Bnepeg B 061acTU TEXHWKN MevyaTaHus siBUNNCL paspaboTka u
BHeJpeHNe BbICOKOMPOM3BOAUTENbHbLIX MeYaTHbIX MallWH C LUANHAPUYECKUMU CceTyaTbiMu
wabnoHamu. B aTux mawumHax wabnoH npepactaBnsieT co6oil nepdoOpmMpOoBaHHbIA HuUKene-
Bblli UMANHAP. Bbinyckaemble BO MHOMMX CTpaHax nevaTHble arperatbl C LUAWHAPUYECKUMU
wabnoHamy pasnuyalTca pasmelieHnem WabnoHoB (NNOCKUA CTON WAN TPY30BMK), KOH-
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CTPpyKUMEel pakeNnbHOro y3na W Cyluiku. TV MeuyaTHble arperatbl coBmellaloT B cebe oc-
HOBHble AOCTOWHCTBA MJ/IOCKOMEeYaTHbIX MalllH C BbICOKOI CKOPOCTbIO U HEMNpPepbIBHOCTbHO
npouecca neyaTaHusi rpaBUpPOBaHHbIMM Banamu. Ha pucyHke 2.35 npuBegeHa Ccxema
yCTpOIicTBA NevyaTHol MaluHbl C LWIVHAPUYECKUMM Wa6IoHAMU U NJOCKMM MevyaTHbIM CTOo-
JIOM.

1 — TKaHb; 2 — knesuiee ycTpoicTBo; 3 — oborpesBartesnb; 4 — HaTAKHOW
6apabaH; 5 — NeHTOYHbI TpaHcnopTep; 6 — LUAMHAPUYECKMe ceTyaTble
WabnoHbl; 7 — MPUXMMHbIE Ba/lbl; 8 — MPOMbIBHAA yCTaHOBKa; 9 —
npuBoAHON 6apabaH; 10 — TkaHeBblli kOHBelep; 11 — conioBas CyluabHas
MalwwuHa; 12 — nogaepxuBawwme ponavku; 13 — TpaHCcnopTUpYHLWNn povk
TKaHeyknaguuka

PucyHok 2.35 — Cxema nevyaTHOl MalWHbl C LUJINHAPUYECKMMN CeTYaTbIMU
wabnoHamm

Ha pucyHke 2.36 npegcTaB/ieHa cucTemMa nojadu nevyarHoi KOMNo3vuuMmM Ha mallmHax
C UMNMHAPUYECKMMW NevaTHbIMK WwabnoHamu. Mogatowas Tpyba BegeT oT 6aka C Kpackoit K
Hacocy, OTTyAa LW/aHr npoBefeH K pakne. Takum obpa3om neyaTHas kpacka nonagaeTt
BHYTpPb WabnoHa. O6bemM 3anofIHEHUA CUCTEMbl NOoAAaYn Kpacku K WabsioHy A0BOJSIbHO Bbl-
COK, W, Kak cneacTBue, KO/IMY4ECTBO OCTATKOB Me4yaTHOW Kpacku, KOTOPOe AO0/HKHO yAansaTbes
npy KaxnoMm U3MeHeHUW LBeTa, Takke SIBNAeTcs A0BOJ/IbHO 3HauuTesbHbIM. aeT moaepHu-
3auma 3Toro BCnomMoraTtenibHOro 060pyAoOBaHus, YTO MO3BOJIMT CHU3UTb KOSIMYECTBO TaKMX.
Ewe oaHa BO3MOXHOCTb CHWKEHWS HENPOM3BOAUTE/IbHbIX PAacXO[0B MeyaTHOW Kpacku, Ko-
Topas peann3oBaHa Ha HEKOTOPbIX OTAE/04YHbIX habpukax, 3aknyaeTcsa B BOCCTAHOB/IEHUN
1 NOBTOPHOM KCMO/Ib30BAaHUN 3TUX OCTATKOB /1 COCTaB/IEHMNS HOBbIX PeLenToB.

Ha mawunHax aBTOMaTM4YeCcK/ BbIMOJIHATCA Onepauun HamasblBaHUsA K/es Ha TpaHc-
nopTep W NPUKIEUBaHUSA K HEMY TKaHW, CbeM TKaHW C TpaHcnopTepa, ero npoMbiBKa ¢ MOMO-
Wb CMPbLICKOB M LWETOK, a Takke cywka. Npy cMeHe puCyHKa Wan ero Buga pakauct npombl-
BaeT Wwab/ioHbl Ha crneynanbHO YCTAHOBNEHHON Moiike. Baku u3-nop neyaTHOW Kpacku Takke
MOIT M cyllaT nepeg NpuroToBIEHWEM B HUX HOBOW NeyaTHOl KOMMNO3WLUW.
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PucyHok 2.36 — Cuctema nogaum nevyaTHoW Kpacku Ans nevyaTHON MallvHbl C
LUMAVHAPUYECKMU LabnoHamu

CaMbIM HOBbIM W NEPCrneKTUBHLIM CMNOCOOOM KOJIOPUPOBAHUA TEKCTUNA SABNSAETCA
CTpyiiHas undposas nevatb. CTpyiiHas neyaTb — 3TO TEXHOJIOTMSA MOYHEHUS N306paKeHUs
npy MOMOLLN MWUKPOCKOMUYECKUX Kanesb YepHW, pachblisieMblX nevyartarolleil rosoBkown
NpuMHTEpPa Ha NOJIOTHO. B OTAnuMe OT pOTaLMOHHBLIX U MAOCKUX TpadapeTHbIX MawunH Lud-
poOBble WCMOML3YIT 4M1A NnevaTu Kpacutesnm B hopme roToBbIX XUAKMX YepHWI. Cneuundumka
NPUMEHEHUSI TEeKCTUbHbIX YEePHU 3aK/ioyaeTcsa B TOM, UYTO TKaHb ANA nocnegyowen uud-
poBOIi NeyaTn Ao/HKHA 6bITb onpefenieHHbIM 06pa3oM NoAroToBEHa.

MepBoii cTpyiiHOW MawwuHoi asnseTcs TruColorTCP2500 dmpmbl Stork, koTopas 6bi-
na npepgcrtaeneHa Ha ITMA B laHHoBepe B 1991 r. 3T0 6blna 4veTbipexyBeTHas MallvHa,
npegHa3HavyeHHas A1 U3roTOBMEeHNs 06pa3LoB TKaHel no 3afaHHbIM pUCyHkam c paboueii
CKOPOCTbIO MeHee 1 M2uy.

MpuBnekaTenbHbIM A48 3TUX NPpeanpuaTuiA Gbin crnegyrolme 4OCTOMHCTBA CTPYHOM
neyatu:

- HeorpaHn4YeHHOe KO/IMYECTBO LiBETOB U OTTEHKOB B PUCYHKE;

- HeorpaHMYeHHas CfI0XHOCTb PUCYHKa, BMIOTb [0 BOCMNPOU3BOLCTBA akBapesibHbIX
pucyHKoB U choTorpadmii;

- NOYTU MIHOBEHHOE BOCNPOU3BEAEHNE PUCYHKA;

- BO3MOXHOCTb O4YeHb 6bICTPOIi CMEHbI PUCYHKOB M KONOPUCTNK;

- MPaKTMYeckn 6e30TXOAHbIN BbIMYCK MasieHbknx naptuii (700-1000 wm);

- OT/INYHAA BOCNPOM3BOANMOCTb.

Hepocrtartku:

- HeBbICOKMe paboumne ckopocTu nopsgka 50-150 m2uy;

- TPYL0EMKOCTb YACTKM Paboynx rosioBOK OT KPacok;

- BbICOKasi CTOMMOCTb YepHW.

dupma «PemxmaHn», BbiNyCTUBLUAA MEPBY0 MPOMbILIEHHYIO CTPYWHYIO MeyvaTHyto
MallvHy, npeacTaBuna nocnegHwo paspabotky DREAM (meuta) ¢ pabodeil CKOpOCTbiO
150 M2y npu WMpuHe neyaTaemoi TkaHn 1,6 m.

MawmnHa Chromotex oT dmvpMmbl Zimmer co3faBasiacb He Kak agantaums 6ymaxHOro
CTPYWHOrO nNpuMHTEpa K TEKCTUbHOMY cybCcTpaTy, a HaobopoT— Kak NpWIoXeHue cospe-
MEHHbIX LMPPOBbLIX TEXHONOTMIA K OFPOMHOMY OMbITY hMpMbl B 061aCTW LWa6NOHHOW NA0CKOM
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W pOoTauMOHHOW neyaTn. B pesynbTare KONMMYECTBO HAaHOCUMOW Ha TkaHb Kpacky HaxoAuTCA
Ha ypoBHe LabrnoHHOW neyatu, YTo criocobCTBYET MyYlleMy NPOHUKHOBEHWIO KPacku B TOM-
Ly TKaHW, a 3TO OCOBEHHO BAXKHO ANS TSPKENbIX U MAOTHLIX TKAHEW CneumansHOro HasHave-
HUA — aBTOOOUBOYHbLIX, MEDENBHBIX.

OcranbHble CTpyViHblEe NeyaTHble MaLLNHbI PasnMyaroTca no:

- Ha3Ha4YeHUo (ans n3roToBneHust o6pasuoB, ANA SKCKMO3MBHOW NeYaTty — LUenko-
BbIX NSIATKOB, rasniCTyKoB, & TAoKe MPOMBILLNIEHHOIO Ha3HaYeHus);

- pabouei ckopoctn — ot 20 go 150 m2/y;

- paboyen wmpuHe — 1o 3,5 m;

- cTeneHn paspeluenns — o 780 dpi;

- TUNYy (TEPMO-, NbE30-, KOMOU-) N KOorMYeCTBY (4-24) pabo4unx ronosok;

- Konu4yecTBy 6a30BbIX LIBETOB Kpacok-yepHun (4-8);

- NporpamMmHoMy obecrneyeHmIo.

MexaHnam uKcauum akTMBHBIX M KUCIIOTHBLIX KpacuTenen U3 Y4epHUn n neyvartHbiX
KoMno3numin ognHakos. OfHaKO, MOCKONBKY YEPHUNA COAEPKAT NULLIL Camun KpacuTenu, Bce
oCTanbHble TEKCTUMbHbIE BCMOMoraTenbHble Bellectsa (TBB-3aryctutenb, MoyeBuHa, Lie-
JIOMHOW areHT W cneuuanesHble f06aBkn) A0MKHbI ObiTb HAHECEHbI Ha TkaHb A0 LmdpOBOM
nevatn. bonee Toro, TkaHb fOMKHA ObITk BbICyLLEHA U cMOTaHa B pynoH. HaHecenve TBB
06bIYHO MPOU3BOAUTCH MIKOCOBaAHMEM MM TpadapeTHbiM 6apabaHom. o sTon npuumHe
MpoLiecc NOATrOTOBKM TKaHW AN LMPOBOM neyaTtn He TpebyeT fononHUTENsLHOro o6opyao-
BaHWA, NOCKOMBKY OTIMYHO BMVCLIBAETCA B CTAHAAPTHBIN TEXHONOrMYECKUIA npoLecc Tpada-
peTHOM neYaTu.

2.3.4 dukcauus KpacuTeriei Ha TKaHu

Mocne neyatn TkaHb cywar. Llenbto nocnepytowen cragum dukcaummn senseTcs
Anbdysns MakcMmanbHO BO3MOXHOIO KONMYECTBA KPaCsLLEro BELLECTBA, KOTOPOE YAEPXKU-
BaETCH 3aryCcTUTENEM, B BOJIOKHA, B psAe Criydyaes 06pa3oBaHMe XMMUYECKUX CBA3EN MeXAY
KpacuTenemM 1 BOFIOKHOM U CUHTE3 KpacuUTensl Ha BONOKHE.

3710 0cobeHHO BaxHO, Hanpumep, AN KyboBbIX KpacuTenen, KOTopble SABNAIOTCH He-
pacTBOPUMBLIMK U NEPEXOAST B COOTBETCTBYIOLLEE PAcCTBOPUMOE COCTOSIHWE TOMBKO nocne
peaKkLum C BOCCTaHOBUTESSIMM BO BPEMSI npoLiecca dukcaumm.

dukcaums — ato oBpaboTka HaneyaTaHHOW U BbICyLLEHHOW TkaHW B aTtmocdepe
HacbILLEHHOro Ny NeperpeToro napa unm ropadero Bosgyxa npu temneparype 100 °C —
210 °C B 3aBNCUMOCTW OT Kracca MUCMoNb3yeMOro Kpacutens U BOIOKHUCTOro coctaea Tka-
HW. Ha 3Toln cTagum npomcxoant HabyxaHue NeHKU NevaTHOW Kpackmn 3a CYET NOrnoLeHns
Brarv n3 NapoBoW cpefbl 3pernbHuKa, 0Bpa3oBaHNsi BbICOKOKOHLEHTPUPOBAHHOIO pacTeopa
3arycTuTens — KpacuribHOW BaHHbI, B KOTOPOW pacTBOPSAOTCH KpacuTenb M BCoOMoraTerb-
Hble BELLeCTBa, BXOASLLME B COCTaB MEYaTHON KpPackv, U U3 KOTOPOW MPOUCXOAUT MpOoLECC
KpalwleHuns TkaHu. PacnpeneneHve kpacutensi Mexay BOMOKHOM W 3aryCTutenem siBnaercs
BaXHbIM (paKTOPOM B OMpeAENeHMN CTeNneHN prKcaLmm KpacuTensi.
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dukcaumo KpacuTens OCyLLECTBNSAIOT B CreumanbHbIX 3penbHUKax Umm Tepmokame-
pax. Tvn obopyaoBanust aAnst doukcaumm BeiBMparoT B 3aBUCUMOCTW OT Kracca KpacsiLero
BELLEeCTBa, XMMUYECKON NPUPOLLI BONIOKHA W CTPYKTYPbl TEKCTUIIbHBIX MaTepuanos, a Takke
cocTaBa MevyaTHbIX Kpacok WM TEeXHOMOrMM fedvataHusl. B npoMbILLNEHHOCTUM WCMOMb3yT
3penbHUKK TPEX TUMOB:

- naposble: BoccTaHoBuTenbHbIe (3BB, 33) nnn okmcnutensHble (30);

- MOKporo nposienenHus (3MI);

- TEPMUYECKNE, C UCTIONB3OBHUEM B KAUeCcTBe cpeabl ANs mKcaLmm ropsiyero Bo3ay-
xa (MBPT) unu UK-nyuen (J1T).

BoccraHoBuTENbHbIE 3PENBHUKN NPeAHa3HaYeHbl AN BOCCTAHOBINEHNS KpacuTens Bo
BNaXXHOW cpepe (KyboBble, akTUBHbIE KpacuTenm).

3pensHukn Tna 3BB npegHasHaveHsl 4N BbldpeBaHUS KyOOBbIX U APYrUX KpacuTe-
Nen, HaneyaTaHHbIX Ha LenntonosHbiX N BUCKO3HBIX LUTanenbHbIX TkaHax. OHW valle Bcero
MCMOSb3YHTCA NOCNe MallnH C rPaBMpPOBaHHBIMU Banamn 1 Mano NpurofHsl Anst 0bpaboTku
TKaHW, HaneyaTtaHHOW Ha MalumHax ¢ cetdaTbiMu WwabnoHamu, 3BB moryT paboTtaTe kak B
HU3KOTEMMEPATYPHOM, TaM U B BbICOKOTEMINEPATYPHOM PEXKUME.

BeicokoTemnepatypHbii pexum obecrneunBaeTcs neperpeTbiM NapoM, KOTOPbIA Nony-
YaeTCcs C MOMOLLBIO HEPXKaBEHLLMX 3MeKTpoHarpeBaTenen, BCTPOeHHbIX B TpyOy maponpo-
BOZa UNM naponeperpesarerns.

3aBecHble 3penbHukn (33) yHMBepCcanbHbl, OHW MOTYT MPUMEHATLCA AN dukcaumu
nobbIX KnaccoB kpacutenen, Ha nobbiX BOMOKHUCTBIX MaTepuanax, B nobon oTtpacnuv
(wenk, neH, Tpukotax). B 33 TkaHb obpabaTbiBatoT Ge3 HaTsHkeHUs, cBOBOAHbIMY NETNAMMN.
TkaHb KacaeTCs PONUKOB TOMBKO M3HAHOYHOW CTOPOHON, Bpems 06paboTku 1,525 MuH. Cy-
LecTBYIOT ABa pexuma o6paboTku: HWU3KO- U BbICOKOTEMMEPAaTYpHbIA. Mpu HU3KoTEMnepa-
TYPHOM pexmnme TkaHb 06pabaTbiBaroT HacbkILeHHbIM BOAsHbIM napom T 100 °C — 102 °C,
npu BeICOKOTEMNEpPaTypHOM 06paboTke ncnonb3aytoT neperpetoivi nap T + 180 °C.

3penbHNKN 3aBeCHbIE BbIMYCKAOTCA MHOMMMK WUHOCTPaHHbIMKM bupMamu: «Apronuy»
(Uranus), «WTopk» (FonnaHaus), «Kuotox» (AnoHus) u ap.

Ha cerogHsAWwHWA feHb paspaboTaHbl HOBble MOAUMUKALMA 3PENbHUKOB, KOTOpbIe
paboTaroT B 04HO LUMPOKOE MOMOTHO. B HMX NpeaycMoTpeHb! Tpu pexnma obpaboTku:

- HU3KOTEMMEPATYPHBIN;

- BbICOKOTEMMNEpPATYPHbIN;

- ropsuni so3gyx T go 200 °C.

3pensHMKN MOKPOro MPOoSIBNEHWUS NPeAHa3HaYeHb! ANt HEMPEPLIBHOW NPOMNUTKU MPOo-
SABUTENbHLIM PacTBOpoM, cyllkm B MK-30HE M ukcaumm Kpacutens Ha TKaHW B NapOBOW
cpege. KoHCTpyKUMst 3penbHNKOB MO3BOMNSET UCMONBb30BaTh MX Ans 06paboTku xnonvatody-
MaXKHbIX, NbHAHBIX U BUCKO3HbIX TkaHen. B 3MIT ocyliectBnseTcs dmkcauma TKaHen, okpa-
LUEHHbIX KyOOBBIMW KpPacuTensiMm no AByxdasHON TEXHOMOMMM UMM aKTUBHBIMW KpacuTensi-
M.

3penbHNKN MOKPOro MPOSIBNIEHNS COCTOAT M3 MPOMUTOYHON MaLLWHbLI U Kamepbl MOKPO-
ro nposieneHnst (KMI), coctoswen ns NK-3oHel 1 NapoBon kamepsl C TeMnepaTypon nepe-
rpeToro napa 120-200.

TepMuyeckme 3penbHUKM CryxaTt Ans TepMudeckon obpaboTkn TKaHewW, HaneyaTaH-
HbIX MUFMEHTaMM U aKTUBHBIMU KpacuTensMu No TepmodmKcaLmoHHoMy cnocoby. dukcaums
Kpacutens ocyLLecTBnaeTcs 3a cyeT 06paboTkM HaneyaTtaHHOW TKaHW ropsvynum BO34YXOM C
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Temnepatypon 180°C — 220°C 3a 1-3 MuH. CepuitHo Bbinyckatotcs MBPT-2/180,
MBPT-3/180-1 (2, 3 — umcno cekuui), a Take nvHin tuna J1T.

2.3.5 NpombiBKa TKaHeW nocrne nevyaru

MocnepHwi atan npouecca nevyarty 3aknovaeTcs B NPOMbIBKE TkaHU U ee cywwike. Ha
3TOM CTaguM U3 TKaHW BbIMbIBAETCA HE3a(UKCUPOBaHHLIA KpacuTenb, 3arycTuTtens U BCro-
MoraTenbHble BELLECTBA, BXOASLLME B COCTaB NeYaTHOWM KPacKu.

Mpy neyatn HepacTBOPMMBIMA KPacuTENAMMW, TakUMKU Kak KyboBble kpacutenwu, ata
onepauus Takke Heobxoanma AnNA NpeBpaLLeHUs KpacuTens B UCXOAHOe OKWUCNEHHOe He-
pacTBopuMOe cocTosiHMe. B aToM criyyae nocne npombIBKM XONOAHON BOAOW HanevaTaHHbIN
TEKCTUINBbHBIN MaTepuan obpabatbiBaloT OKUCNUTENSIMU — MEPEKUCHI0 Bogopoaa wnn 6u-
xpomaTtoM kanus. lNpouecc 3aBepluaeTcs MbIIOBKONM — 0bpaboTKon pacTBOPOM MOBEpPX-
HOCTHO-aKTMBHOrO BELLEeCTBa U kapboHata HaTpus Npu TeMnepartype, 6nunskon kK Temnepary-
pe KMMNeHus.

Mpouecc nevataHnsa NMMrMEHTOM NPOCT, Tak Kak No ero OkoH4YaHun He TpebyeTca npo-
MbIBKW TKaHW. JTO CNpaBeAnvBO M AN CyYaeB, KOraa KpacuTenb NOMHOCTBIO (OUKCUPYETCS
Ha BOMOKHE (Hanpumep, Npv UCMONb30BaHNM METOA0B LUndPOBON CTPYMHON NeyaTn).

2.3.6 BcnomorarenbHbie onepaLyumu No OYUCTKe 060pyaoBaHUA

B KOHUE KaX[O0N NapTuu U Npu KBKAOM U3MEHEHUM LBETA BbINOMHATCS pasfuyHble
onepaunn nNno OYNCTKE!:

- KMP3Y, K KOTOPOW TKaHb MPUKIEUBaETCs BO BPEMS NeYyaTtu, NPpOMbIBaOT B HEMPEpbIB-
HOM pexrme BOAONM ANS yAaneHNa U3NNLWKOB KNes W NeYvaTHOM Kpacku;

- neyartarolime yCTponcTea (BCe CUCTEMbl, OTBeYalolMe 3a nogady U HaHeceHue
Kpacku Ha TeKCTUNbHLIN MaTepuan) OYULLATCA, CHavana yaansoTcs ocTaTku Kpacku, a 3a-
TEM LWNaHrM, WeTkn, Banbl, paknu, Kopbita, 6akn wn wabnoHbl NPOMbLIBAKOT BOAOW.
B HEKOTOpbIX Cryyasix OCTaTKWU NeYaTHOW Kpacku HanpaensawTca o6paTHO B COOTBETCTBYHO-
wue 6akn ANs NOBTOPHOrO UCMONL30BaHUS;

- OCTaBLUYHOCS MeYaTHyto kpacky B 6akax, B KOTOpbIX FOTOBAT kpacky, oBbl4HO nepej
TeM KaK MOMbITb BOAOW NPEeABapUTENbHO OHULLIAIOT.

2.3.7 3konorunyeckue npoGnembl

TUNMYHBIMU UCTOMHUKaMW BbIBPOCOB ANA NPOLECCOB NeYaT ABNATCA:

- OCTaTKN NeYaTHON KPackw,

- CTOYHbIE BOAbI, 0OpasyroLLmMecs B NpoLecce NPOMbIBKU U OUUCTKY,

- NeTyuMe OpraHMYecKkue CoOequHEHUS, BbIAENALWLMECA NP CyLLKe U dUKcalmu.

OcTaTku neyaTHoW kpackm o6pasytoTcs B MPOLECCe Nevat No pa3nuyHbIM MpUYrHaMm,
W 3TO KONMYECTBO MOXET ObITb 4OCTAaTOYHO 3HAYUTENBHBLIM.

OCHOBHBIMU NPUYMHAMU SBNSKOTCH, HAaNpUMep, HENPaBUMbHO PaCCHMTaHHOE Konuye-
CTBO MeYaTHOW Kpacku 1 NpUroTosneHne M3bbITOYHOrO KONMMYECTBa Kpacku Ans npejoTepa-
weHns aeduumra.

Kpome Toro, npu KaxaoM U3MEHEHUM PUCYHKa WK ero Buaa HeobxoanMO OYUCTUTL
neyatHoe o6opyaosaHue. MeyaTHble KpackM OCTarTCA Ha 060Opy[0BaHMM U3-3a UX BbICOKON
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BA3KOCTW, U OBbIYHOWN MPaKTUKOW ABMNSETCA UCMONb30BAHME CUCTEM YNaBMUBAHUSA ANS UX
yAaneHusl nepes NpoMbIBKOW BOLOW.

OpyrM 3HauMTENbHBIM WMCTOYHUKOM OCTAaTKOB MEYaTHOM Kpacku SBNSAETCA MpoLece
pa3paboTkX KOMopMCTamMn HOBbIX BUAOB W PUCYHKOB. MiHorga Takue paspaboTku npousso-
LATCA Ha CEPUMHBIX CTaHKax, YTO O3HAYaET BbICOKOE YAENbHOE KONMYECTBO 06pasytoLmXcs
OCTaTKoB.

CyLlecTBYIOT METOAbl, KOTOPble MOIYT CHU3UTb NOTEPUM MEYaTHOM  Kpacku
(cM. pasgen 4), ogHako UX BHELpEHWE B NPOU3BOACTBO OFpaHUYeHO 13-3a psifa BHYTPEHHUX
TEXHOMNOMMYECKUX HELOCTATKOB UCMOSNb3yeMON Ha OOMbLUMHCTBE OTAENOYHbIX habpuk Tex-
Homorum nevatu. BonbLUMHCTBO 3TUX HEAOCTATKOB CBA3aHbI C MEPEHOCOM PUCYHKa, HEen3-
OEXHBIM KOHTAKTOM MEXAY MOBEPXHOCTBIO NOANOXKKMA U annnvkaTtopoM U peonormvyeckuMm
CBOWCTBaMM Me4YaTHOW Kpacku, YTO OrpaHUYMBaeT BO3MOXHOCTb MOBTOPHOMO €e MUCMOoMb3o-
BaHWsA. 3TU Npobnembl MOXHO peLunTb, BHeAPSsA umdpoBble cnocobbl nevatn (oM. pasgen
4).

CTouHble BOAbI B NpoLieccax nevatv obpasyloTcs B OCHOBHOM MOCHE OKOHYaTENbHON
MPOMLIBKM TKaHW rocrne (UKCaLuM, OYUCTKM CUCTEM HaHEeCeHUsl B MeyYaTHbIX MalluHax,
OYNCTKM 0BOPYAOBAHNS U OYUCTKM KMP3bl N TPAHCNOPTEPHOWN NEHTDI.

CTtouHble BoAbl, 06pasyloLimecs B pe3ynbTare onepauvni 04McTkM 060pyaoBanHus, co-
cTaensitoT 6onblLuyto Aono 06LLEero 3arpsi3HEHUS MO CPABHEHUIO C 3arpsAsHeHUsMUM, nonaga-
IOLLMIMM B CTOKU B pe3yrnbTare onepaumii NPOMbLIBKU TEKCTUITBLHOMO MaTtepuana.

3arpsasHsiome BeLLecTBa, KOTOPLIE Yalle BCTPEYAOTCH B CTOYHbIX BOAAX NevaTHOro
1 NPOMbIBHOTO LIEXOB, NepeyvmcneHsl B Tabnuue 2.48.

Tabnuua 2.48 — 3arpssHsowme BELWECTBA, BCTPEYAIOLLMECS B CTOYHbIX BOAAX NOCne
neYaT 1 NPOMbIBKU TKaHEN

HaumeHoBaHuWe 3arpsisHeHnst | UCTOYHUK 3arpasHeHns SOmuccumn

OpraHunyeckuii kpacutenb |HedmrKepoBaHHbii | CBA3aHHbIe C 3TMM NPoBnembl OKpyxa-

Kpacuternb

IoLen cpefibl 3aBUCAT OT TMNa Kpacute-
ns

MoueBuHa lMmapoTponHble cpea- | Beicokuii ypoBeHb asota cnocobeTeyeT
cTBa 3BTpodmKaLmn

AMMOHNIA MurmeHTHbIE NevaT- | Boicokuin ypoBeHb asoTta cnocoberByeT
Hble Kpacku 3BTPOdUKaLMM

CynbdaTbl 1 cynbhuTbl

Pepyuupytome no-
604Hble NPOAYKTHI

CynbduTbl TOKCUYHBI ANSt BOAHBIX Oopra-
HM3MOB, a cynbdartbl MOryT BbI3BaTb
npobnembl ¢ KOPPO3MEN MpPU KOHLEH-
Tpauun >500 mr/n

Monncaxapwnabl 3aryctutenu Biicokmn XIMK, HO nerkopasnaraembin

MAB OMynbraTopsbl Cnabo noaBepxeHbl GuonornyeckomMy
pasnoXkeHuo

Monwnakpunathbl 3aryctutenu TpyaHobuopasnaraemsii, HO >70 %

BroaMynbrMpyeMblii (MeToa WUCMbITaHWSA
OECD 302B)

MyLEepuVH 1 nonvonsI

CessytoLee B nur-
MEHTHOW nedvaTtu
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OkoHYyaHue mabnuusi 2.48

Martn4yeckme amMmumHbl

yaTtun kyGoBbIMU Kpa-
cutenamu. MNpwu nps-

HaumveHoBaHue 3arpsasHeHus | UCTOYHUK 3arpssHeHns Smuceum
M-HuTpOGEH30NCY Nb- Ovcnepratopbl B co- | TpyaHoOuopasnaraemele M Bofopac-
doHaT M ero COOTBET-|CTaBe KpacuTens TBOPVMBIE
CTBYIOLLEE aMWHOMPOU3-
BOAHOE
MonuBuHWNOBLIA CNNPT Contobunumanpytowme | TpyaHobuopasnaraemblin, HO >90 %
areHTbl B NeYaTHbIX | 6BMOAMYIbrMpyembii
Kpackax
MHorosamelyeHHele apo-|lMNpwu BbiTpaBHok ne- | Cnabo nogsepxeH  Buonornyeckomy

pasnoXeHUto W TpygHO pasnaraeTcs
BroanemMeHTamm

MOW nevaTt aKkTmB-
HbIMW KpacuTensMu
WMHIMOMPYHOT BOCCTa-
HOBEeHWe KpacuTe-
nemn

Knen ansa ogesan

MuHepanbHble macna/
anudartnyeckne  yrneso-
fopogbl

Anundartuyeckne CnUpTbl U yrNeBoopo-
Ibl nerkobuopasnaraembl. Apomarunye-
CKue yrneBoaopoabl TpyaHobuopasna-
raembl 1 TpyaHo nogpatoTca Guonoru-
YECKOMY Pa3sfoOXEHMWIO

2.4 lNleTyuune opraHnuyeckue coeauHeHus (JIOC), BbiaenAaowmuecs Npu cywke n
dmKcaumMm HaneyaTaHHbIX TEKCTUNBbHLIX MaTepuanos

Cywwika 1 mkcauus ABnsitoTCs ewe 04HUM BaXHbIM UCTOYHUKOM BbIGPOCOB B Npouec-
cax neyatu. B oTpaGoTaHHOM BO3ayxe MOryT BCTpeyaTbCa cneaylolme 3arpasHatowme se-
wecrea:

- anndpatnyeckue yrnesopopoabl (C1o — C20) 13 CBA3YIOWMX BELLECTB;

- MOHOMEPSbI, Takue Kak akpunaTbl, BUHWUNAUETaTbl, CTUPON, akpUNoHUTPUN, akpuna-
Mua, OyTaameH;

- METaHOI U3 PUKCUPYIOLLUX areHToB;

- Apyrve cnupTbl, CNoXHble 3UpbI, NOSNMIANKOMA U3 SMYNbraTopoB;

- bopmanbaermg n3 PUKCUPYIOLLMX areHToB;

-aMmuak (OT PasfoXeHWs MOYEBMHbI M MPUCYTCTBYIOLErO aMmuaka, HanpvMep, B
MUIMEHTHBIX NeYaTHbIX nacTax);

- N-MeTunnupponuaoH n3 aMynsratopos;

- abmpbl POCHOPHOM KUCHIOTHI,

- (PEHUNLMKIIOrEKCEH U3 3aryCTUTENEN U CBSA3YIOLLMX BELLECTB.

Bonee MonHbIA CNMCOK 3arpsisHATENen, NOTeHUManbHO MPUCYTCTBYHOLMX B OTpabo-

TaHHOM BO3Ayxe nocne TepMoodbpaboTkn Npu neyartu, C ykasaHMeM NOTEeHUMAanbHOro NCTou-
HWKa, NpuBeAEeH B pasgene 3.
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2.5 3akntounTtenbHasa oTAernka TeKCTUNbHbIX MaTepuanos

3aknountenbHaa oTaenka — 3TO COBOKYMHOCTb MpoLeccoB 00paboTkM TEKCTUNBHBIX
MaTepuanos, yrydllarLmx noTpebuTensckne kauecTea U BHELLHWUIA BUA, TKaHEN, YAMMHS0-
LLMX CPOK MX CNy>Obl 1 oBneryaroLLmx nx aKCnnyaTayuio B ObITy.

PasnuyaroT 3aknioumnTensHyo oTaenky obLiero u cneymansHoro HasHadeHus (cnewu-
anbHble BUAbI 3aKNOYMTENBHOW OTAENKM). OCHOBHOM LiEenbio oTAenkM obLero HasHavyeHns
ABMNSETCS yNy4lleHne UMEIOLLMXCS CBOUCTB TKaHW, a OTAEMKN CrneuyanbHoro HasHavyeHne —
NpUAaHNE TEKCTUINBHBIM Marepuarnam HOBbIX NOTPEDUTENBCKMX CBOUCTB.

OcCHOBHbIMM 3ap@4amMn  3aKMHOUNTENBHOM OTAENKM OBLLEro HasHayeHus1 SBMSOTCS:
ynyJlleHne BHELUHEro Buaa TKaHwu, npuaaHne en bnecka unvm MatoBOCTW, NpuaaHMe TKaHu
OMNpeAeneHHoro rpuda ()KeCTkoCTU, MSITKOCTW, HamnOMHEHHOCTW, ApannupyemMocTy 1 ap.); no-
BbILLUEHNE W3HOCOCTOMKOCTWU TKaHW; MpuiaHve TKaHW ManoCMWHAEMOCTU U MarnoycagouyHo-
CTW; NpUAaHME TKaHN CTaHAapPTHbIX YCTONUMBBLIX PA3MEPOB MO LUMPUHE N ANWHE (LUMPEHNE,
yCaXMBaHWE N AEKATUPOBKA).

Llenbto 3aknoumMTensHOM OTAENKN CrneunanbHOro HasHauyeHus ABNSETCH npuaaHne
rmapo- 1 0neodobHbIX CBOUCTB, YCTOMYMBOCTH K 4ENCTBMH MUKPOOPraHW3MOB N HACEKOMbIX,
OTHECTOMKOCTU (HEroprOYECTU), aHTUCEMNTMYECKNX CBOWCTB, IPs3€0TTankuBaroLLMx CBOWCTB
n ap.

Bug npymeHsieMon OTAenkn onpenenseTcss aCCoOPTUMEHTOM U Ha3HAYeHUEM [aHHOro
BMAA TkaHW. [lna nogaBnstoLWero Yicna TkaHen Heobxoamma fOCTaTOuMHO BbICOKAst M3HOCO-
CTOWKOCTb, OMNpeaensowas Ans OAeXHbIX TKaHeN, U HOCKOCTb. Kpome Toro, TkaHn Ans Bepx-
Hel ofexabl AOMImKHblI obnagartb ManoCMMHAEMOCTBIO, Manoycafo4yHOCTbIO, HarONHEHHO-
CTbiO (4OBPOTHOCTLIO) U, YacTo, rMMaPodoBbHOCTLI0, a BenbeBble TkaHW, HA0BoPOT, AOMKHbI
obnapaTb BbICOKOW MMAPOMUNBHOCTLI. TKaHW ANst NOCTENbHbBIX NPUHALNEXHOCTEN, MOMUMO
BbICOKOW M3HOCOCTOMKOCTU U MMIPOCKOMUYHOCTW, AOITKHbI 0Brnajatbk HEeroprouecTbro. MHTe-
pbepHble TkaHW ObITOBOrO Ha3HaYeHWs, MOMWUMO HEroprYecTy, AONKHbI obnajate pPsSaom
Apyrux cneynduyecknx CBOWCTB, HanpuMep rapAvHHO-TIONEBLIE TKaHW A0MkHbI obnagarb
CBETOCTOMKOCTBIO U rPA3E0TTanKMBaoLWLUMMN CBOMCTBaAMU. TexXHUYECKME TKaHn (nanarouHble,
Ope3eHTOoBbIE M AP.), KaK NpaBuno, A4OMKHbl obnagaTb CBETOCTONKOCTLIO, BOAOYNOPHOCTLIO,
a B pafe Cnyyaes U ApYyrMMU CBOUCTBaMMW, HaNPUMEpP YCTONYMBOCTLIO K ENCTBUIO MUKPOOP-
raHM3moB.

TpaaUMOHHO TEXHOMNOMMA 3aKNIOYNTENBHOW OTAEMNKN CTPOUTCS CreayroLwmmM obpasom:
nponuTKa annpeTmpyrowmnm coctasoM, omkumM o 80 % — 100 %, noacyluka, cyLuka, Lmpe-
Hue, dukcaums (ecnn Heobxopgmma). NpombiBka TkaHeWn nocne TepmoobpaboTkn aBnsieTcs
3aKMHUUTENBHOW Onepaumen HEKOTOPbIX BUAOB OTAENKN U Heobxoamnma B criyyae, ecnm uc-
Nonb3ylTca hopmansaernacogepxalme npeakoHAeHcaTbl TEPMOPEAKTUBHBIX CMOM UK Ha
TKaHW UMEROTCS OCTaTKMN HE BCTYMUBLLUX B PEAKLIMKO XUMNYECKMX COEANHEHWNIA.

[na TOYHOro 403MpPOBaHNS KONNMYECTBa HAHECEHHOTo annpeTa Ha TEKCTUNbHbIV MaTe-
pyvan n CHWKEHWNST SKONMOTMYECKOM Harpy3ku B OTAENOYHOM MPOU3BOACTBE OTAEMNOYHYIO KOM-
NO3ULMI0 MOXHO HaHOCUTb B BUAE MEHbI, @ TAKKE MCMONb30BaTh MPOMUTOYHYHO MalunHy C
rpaBMPOBaHHBIM BarioM, Ha KOTOPOW NPV annpeTUpOBaHUM TKAHEW TyCTbIMU U BA3KMMMK pac-
TBOpaMu obecneuvmBaeTCa BAABNMBaHWE OTAEMNOYHOrO pacTBopa B CTPYKTYPY TKaHW W3
yrny®neHHOW rpaBlopbl Bana 1 A03MPOBaHNE KONMUYECTBA HAHOCUMOrO anmnpeTa C NOMOLLbIO
paknu, ponb KOTOPOW UrpaeT oBpe3nHEHHbIA Ban C PEryrmpyemMon CTeneHsto npwxkmnma. NH-
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TeHCUMPULMPYIOT MPOLIECC NPOMUTKM NOCPEACTBOM MPEABapUTENbHOMO 3anapuBaHNA Tek-
CTUINBLHOrO Matepuana.

Mpouecc 3aknounTeNbHOM OTAENKN TEKCTUIBbHBIX MarepnanoB 0BbIYHO CTPOUTCA NO
HENpepbIBHON CXEMe.

2.5.1 Otaenkun o6wero Ha3HaYeHUA LeNJIONO3HbIX TEKCTUNLHbLIX MaTepuanos

OcHoBHbIM Bonee pacnpocTpaHeHHbIM BUAOM OTAENKU O6LEro HasHauYeHUs SBNSeTcs
ManocMuHaemas oTAenka, npuaarwas HECMUHAaEMOCTb U3AENUAM U3 LIENNONO3HbIX BONO-
KOH (x/6, neH), rmapaTuenniono3HbIX BOMOKOH (BUCKO3a), a TakKe TKaHAM C BIIOXKEHUEM XU-
MUYECKUX BONMOKOH A0 50 %.

B npouecce akcnnyatauum TEKCTUMbHbIE U3AENUSA MOABEPraloTCs CIIOKHOMY KOM-
NNEKCy BHELLUHNX BO3AEUCTBUN, KOTOPbIE NPUBOASAT K 06pasoBaHU0 Ha TKaHW HeXenaTenb-
HbIX CKIapoK, 3anomoB u apyrux gedopmauui. Ytobel nsgenve He CMUHanNoOCb U AosbLue
COXPaHSANo KpacuBbIN BHELLHUA BUA U POPMY, OHO AOMKHO ObITb BbINONHEHO U3 MaTepuana,
obnaparoLlero Mmarnon cmuHaemocTeto. MNog Manor cCMMHaeMOCTbIO BOSIOKHUCTOro Marepua-
na NnoHUmaroT cnocobHOCTL ero BbICTPO BOCCTaHaBNMBaTL UCXOAHYHO POPMY 1 pacnpaBnsaTb
CKNaaKn nocne npexkpaweHus 4EeNCTBUS CMUHAIOWEN Harpy3ku. OTOT nokasatenb xapakre-
pu13yeTcs yrrnamm BOCCTAHOBNEHUSA TKAHW NOCHE ee CMATUA N0 OCHOBE U MO YTKY UMM CYMMOW
3TUX YINOB M BbIPaXaeTca B rpagycax. McnbiTaHnsa MOXHO NPOBOAUTL Kak C CYXOW, Tak U C
BI&XXHOW TKaHbHO.

ManocMMHaeMoCTb TEKCTUMBHOFO U3AENUS ONPeAensaeTcs  YrnpyroanacTtnyeckumm
CBOWCTBaMW BOJIOKHA, KOTOpble B CBOK O4Yepeab TECHO CBA3aHbl C €ro MOMEKYNSPHOW U OCO-
OEHHO HagMOMEKYNAPHOW CTPYKTYPOMW.

CKNOHHOCTb TEKCTUIbHBLIX MaTepuanoB K M3MEHEHUIO NNHEMHBbIX pa3mMepoB npeg-
onpepensieTca psaoM (PakTopoB U B MEPBYIO O4YeEpeib XUMUYECKOW NPUPOAON BOJIOKHA,
CTPYKTYPOW MPSKM U XapaKTepoM nepenneTteHns Tkanu. MnapodunbHbie BOMOKHA, K Yncny
KOTOPbIX OTHOCATCA BCE LIEJUIONO3HbIE Marepuvarbl, CUSIbHO HabyxaloT B BOAE U BOAHbLIX
pacTtBopax. TkaHW, N3roTOBMNEHHbIE U3 MMAPOUIBHBIX BONOKOH, 60nee CKNOHHbI K N3MeHe-
HWIO NNHEVHBIX Pa3MepoB, YeM TKaHW U3 BOMOKOH rmapodobHOM Npupoabl, KOTopble B BOAE
NpakTU4eckn He HabyxarT N HE N3MEHSIIOT CBOUX pasmepoB. Y NpUPOAHbIX BOMOKOH CMUHA-
€MOCTb BbICOKasi 1 B CyXOM, U B MOKPOM COCTOSIHAM, NO3TOMY 3agadqa 3aknoumMTenbHOW OT-
OernKn ynyylinTb 3TM CBOWCTBA. JTO AOCTUralOT 3a CYET NPUMEHEHUS cneunanbHbIX npena-
paToB 1 COBMNIOAEHNSA TEXHONOMMYECKMX YCITOBUN, MPUYEM MOXHO AOCTUYb pasHoro adpdekra
OoTAENKW:

- MC — manocMuHaeMoCTb B CyXOM COCTOSIHWM,

- Il — nerkoe rnaxxeHue (NpyugaeTca ManoCMMHAEMOCTL B MOKPOM COCTOSIHNNY);

- JTY — nerkvi yxop (npuaaeTca ManoCMMHaeMoCTb U B MOKPOM, U B CyXOM COCTOSI-
HUW);

- [MYXO — npoTtuBoycapovHas xmmudeckasa otaenka (MpuaatoTcs NpoTUBOYCaAoYHbIE
CBOWCTBA, HO HE MarnoCMUHAEMOCTb);

- ®OPHU3 — dopmmpoBaHne ManocMmMHaeMbIx U3genui (NpuaaeTcs B 4Ba dTana Ha
oTaenoyHon abpuke 1 B LUBEAHOM NPOU3BOACTBE FOTOBLIM N3AENUSAM).

MpenapaTkl, NpUMeHsemble B oTAenke obLwero Ha3HaueHus, AensTCa Ha ABa Tvna;

- narekcel n amynscun — TNBA, M3, MBC, nonuakpunamua v apyrme npenapartbl Ha
OCHOBE MOMMaKpUIoBOW KUCNOThI;
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- NPOCTble MOHOMEPHbIE COEAUHEHWUS, PacTBOPUMbIE B BBOAE U UMEHOLLME aKTUBHbIE
rpynnbl, KOTOPbIE NPV ONPeAEeneHHbIX YCIoBMSAX MOryT 06pa3oBbiBaTbh XMMUYECKNE CBA3U C
aKTVBHBIMM TpyrnnaMn BOJIOKHA UK Mexay cobon — NpeakoHAeHcaTbl TepMOpeaKTUBHbIX
cMon — cumearowwme peareHtsl (MTPC).

Mo xMmuyeckomy CTpoeHUo BCe MHOroobpasme CLUMBaOLLMX peareHTOB MOXHO pas-
LEnvTb Ha CreayoLme rpynnbi:

- anbgerngpl;

- N-MeTunoneHsle npenapars

- BUHWUIbHbIE COEAVNHEHWS;

- 3MOKCUCOELVNHEHWS,

- NPOW3BOAHbIE aKpUnamunaa;

- AUn3oumaHaTs|;

- NonMKkapBOoHOBbLIE KMCIOTbI.

Ana npuaaHust BOMIOKHUCTBIM Marepuanam CBOWCTB HECMWHAeMOCTU 4O HeLaBHEro
BPEMEHM NCMONbL30Baniv B OCHOBHOM 6U1- U NonndyHKUMOHAaNbHbIE BbICOKOGOpManbaerng-
Hble BelecTBa, obnagaroLme NoBbILLEHHON XUMUYECKON akTUBHOCTEIO. Mpu BHECEHMM B BO-
JIOKHO OHW B OMpefeneHHbIX YCrnoBusaX MOryT BCTyNaTb B Peakuuio ¢ rmapoKCUNbHBLIMA Fpyr-
namm MakpoMOIneKyn Lenmntonosbl, Onokupysa nx ninm obpasyst Mexay CMEXHbIMA MakpOMO-
NeKynamMm NonepeYHble CBA3K.

HanbBonee papvkanbHbIM NOAXOA0M K PeLLEHUO NpobnemMsl BbiaeneHUs dopmanbae-
rMaa B 3aKMOYUTENBHOW OTAENKE siBNAeTCA paspaboTka KauyeCTBeHHO HOBbIX CLUMBAOLLMX
areHToB. MccnepoBaHna B aTol o6nacty BeAyTCsl B ByX OCHOBHbIX HanpasneHunsax: paspa-
BoTKa npenapaTtoB ¢ MUHMMAaIbHO BO3MOXHBIM coaepkaHneM dopmanbaeryaa u nonyyveHne
BechopmanbaerniHbix CLUMBAOLLMX areHToB.

B kayecTBe HW3KOOpManbAerngHeix NpPenapaToB NPUMEHSIOT METUIoBLIE 3dUpbI
MoYeBMHOOPManbAErMaHbIX KOHAEHCATOB, a TakKe NPOU3BOAHBLIX MPOMUIIEHMOYEBUHBI,
kapbamaTtoB 1 auMMeTunonaurngpokcuatuneHmoveemHsl (AMAM9M) TkaHw, otaenaHHbie
N-MeTOKCMMETUIbHEIMU COEAUHEHUSIMU, BBIAENSIOT 3HAYMTENBHO MeHbLUe opmanbaernaa,
4YeM TKaHW, oGpaboTaHHble COOTBETCTBYHOLLMMUW HESTEPUDULMPOBAHHBIMU NpenapaTaMun npu
COXpaHeHMN BbICOKOro ahdekTa HECMUHAEMOCTI, XOPOLLEN YCTONHMMBOCTU K MMAPONU3Y U K
LENCTBMIO akTUBHOMO xnopa. B kayectBe HuskodopmanbierngHbIx npenapartos, Hapsay ¢
MeTUNoBbLIMU adprpamn N-TMAPOKCUMETUINBHBIX COEAVHEHVI, NPUMEHSAIOT NPOU3BOAHbLIE M-
KOner N MHOrOaTOMHbIX CMMPTOB.

CpaBHuTeNbHbIE MUCCrefoBaHus ycTonumsocTn otaenky OMAMOM, stepudmumpo-
BaHHOW 3TUNEHIMNKOMEM, METUMOBLIM UMW U3OMPONUNOBLIM CNUPTOM, NOKa3anu, YTo TKaHW,
obpaboTaHHble rnvkonuposaHHon OMAM3M, oTnuuyaroTca MeHbLUMM cogepxaHveM op-
Manbgervaa. B 1o xe Bpems npu obpaboTke TkaHen 3TepudpuunpoBaHHbLIMK Npenaparamm
HabnoaarTCsi MEHbLUME MOTEPU MPOYHOCTU MOA AEUCTBUEM XNopa M MAaLUMHHON CTUPKW,
4Yem npu obpaboTke HemoguduLmposaHHo AMASM.

K oTeyecTBeHHbLIM MpenapaTtamM 3TOoW rpynnbl OTHOCATCA oTekcua [-2, npeacrasnsito-
Wnin coBON LUITUNEHINNKONEBBIN 3pUp 4,5 AUrMAPOKCUSTUIEHMOYEBNHBI, N oTekena HO,
ABNSAOLLMIACA METUINOBBLIM 3OMPOM AUMETUNONAUMNG POKCUITUNIEHMOYEBUHB .

B HacTosiLee BpemMs paspaboTaHbl HU3kodopMarnberMaHsIe OTAENoYHbIe npenapa-
Tbl, NpeacTasnsaowme cobon aTepuduLmpoBaHHble kapbamaTbl. O6paboTaHHbIe HenpoMbi-
Thle LennonosHble TkaHn cogepxat meHee 300 mkr/r popmaneaernga npu Ucrnons3osaHun
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MeTUNoBLIX 3hmpoB kapbamaToB U MeHee 200 MKI/r Npu NCMONMb30BaHUM MMMKONNEBbIX 3u-
poB kapbamaTos.

MuHumMansHoe copepxanve csobopHoro dopmanbgernaa Ha TkaHu NO3BONSIOT AO-
BuTbCs Npenapartbl, MOAMMULMPOBaHHbIE rMKKonsamu. B kauecTBe ynbTpaHuskodopmarbae-
rMaHoro npenapara 6bina npeanokeHa sTepudurUMpoBaHHas, MoandUUMpPOBaHHas AU3TU-
nenrnvkonem OMIM, koTtopasi NpUMEHSETCA MPEMMYLLECTBEHHO MPYU CKOPOCTHOWM BbICOKO-
TeMnepaTypHon gurkcaumn.

OTpenka sTMM NpenaparoM OTNNYaeTCH XOPOLUEN YCTOMUMBOCTLIO K EUCTBUIO XI0Opa,
CBETOCTOMKOCTbHO, BENN3HON, YCTONYMBOCTBIO K TMAPONM3Y, HO B 3HAYUTENBHOW CTEMNEHW 3a-
BMCUT OT pH TkaHW.

MomMyMO BbILLIEONMCAHHBIX MOANMULIMPOBAHHBLIX N-TMAPOKCUMETUIBHBIX NpenapaTos,
ANA HM3KoopMarbAErMAHON OTAENKA MOMYT MPUMEHATLCA U APYrMe COEAUHEHUS, Hanpu-
Mep Npou3BOAHbIE MMUAA30NUAMHOHA U APYTUE UMNOPTHBIE Npenaparbl, COCTaB KOTOPbIX HE
paclmgpoBbIBaETCH (OMPMaMU-NPOU3BOAUTENAMMU.

BHegpeHue Bce Bonee XeCTKMx HOpM Ha copepxaHue csobogHoro dopmanbaervaa
cnocobeteyeT passuTuio BecdopmanbaerngHon otaenki. B kauectse Gecthopmanbaerua-
HbIX MPenaparoBs ANS OTAENKN TKAHEN UCTIONb3YIOTCA COEANHEHNS Pa3NNYHOr0 XMMNYECKOro
CTPOEHUS, PYHKLMOHANBHBIE TPYMMbl KOTOPbIX CnocobHbl pearmpoBatb € FMAPOKCUIbHLIMY
rpynnamu Lensonossl ¢ 06pasoBaHNEM MonepeyHbIX CBS3EN.

MpyMepbl peakLMOHHOCMOCOBHIX rpyn:

0]
|
AN
RN NR Fuapokeu- unm ankokeurpynna atuneHMovesuHsl (-OR,
rae R = H nnn ankun)
0] OR
/CH2 [pynna sTuneHnmuHa (asmpugmHa)
— N ‘

4CH2*% _}Hz Onokeurpynna

O
[pynna B-rnapoKCnaTUneHKeToHa
—C—CH,CH,0H
\C_C/ BuHuneHas rpynna
- .
—S02—CH2CH20H [pynna nuHenHoro B-rmapokcmaTuncynbdoHa

Of1HaKO HEKOTOpbIe N3 YKa3aHHbIX COEANHEHWI (MMHENHBIE CyIbdOHbI, STUNEHUMUHbI)
OTNNYAKOTCA TOKCUYHOCTLH0, APYIe — MOMMMO 3TOrO, HEJOCTaTOYHO aKTUBHbI (SNOKCUABI), 1
BCE OHW SBMSAKOTCH AOPOrOCTOALMMM NPOAYKTAMU, YTO 3aTPyLHSET WX NPOMbILMEHHOe nC-
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none3oBaHve. Kpome Toro, otaenka sTumMu npenapatamn U3fenui U3 YMCToro Xrorka ycry-
naet no kavectBy o6paboTke N-rmapoKCUMETUNBHBIMU COEANHEHUAMM.

B HacTosiLee Bpems Hanbornee nepcnekTneHbIMU BecdopmanbaernaHbIMn oTaenoY-
HbIMW NpenaparaMmu SBRSIOTCA MPOAYKTbI MPUCOSAUHEHUS AMANKUIIMOYEBUH UM LIMKNINYe-
CKMX MOYEBWH K rnuokcanto. lNpu B3avmogenctsum 1 MOnsA LMKNNYECKON MOYEBUHBI C 1—
3 MonsiMK rimokcana nonyvarotea addektveHble 6ecopmanbaernaHble npenapatbl Ans
OTHENIKN TKaHEWN.

Hanbonbwumn nHtepec ana npuaaHusa 6echopmanbierMaHon oTAENKM NPeaCTaBnsoT
asoTcoaepxallme npenaparbl, NofnyyYyaemMble U3 NPOLYKTOB B3aMOAEUCTBUS Ananbiernaos
€ ammngamu. 3TO NPOAYKTbl B3aUMOAEWCTBUS FIMOKCANs UMW rMyTapoBoro anbaernaa c ak-
pynaMuaoM, MOYEBUHON N MeTunkapbamMaTom; ANankunMoYeBnH NN LUKITNYECKUX MOYe-
BVH C FMMOKCanem.

Hanbonee nepcnekTvBHbIMW U3 asoTcoaepxalmx GecdopmanbaerngHbix BewecTs
ABNSAOTCA NPOAYKTbI MPUCOEANHEHUS ANANKUIMOYEBUH UMM LIMKITUYECKUX MOYEBUH K FNOK-
canto. N3 oTevecTBeHHbIX Npenapartos GechopmansaernaHsii otekeng b® nonyqmn camoe
Lwnpokoe pacnpocTtpaHeHne. OH npeacTaBnaeT cobor NpoM3BOAHOE rnMnokcans, ceobogHoe
oT opManbgernaa.

[Jpyron BapuaHT peleHns npobnembl GecdopmanbaeruaHON TEXHOMOMK 3aKIioun-
TENbHOW OTAENKN LENMoNo30ocogepalux TeKCTUNbHBIX Matepuanos GasvpyeTcss Ha uc-
Nnonb30oBaHUM NONUKAPOOKCUNCOAEPKALLMX KUCMOT, CNOCOBHBLIX ClUMBaTL MaKpOMOIEKyIbl
Lennonosbl 3a c4eT 0BpasoBaHUsi NonepeqHbIX CNOXHOIMUPHLIX cBA3el. Bnepsble BO3-
MOXXHOCTb OCYLLECTBMNEHWUSI MpoLiecca Takon oTaenku Obina npoaeMOoHCTpMpoBaHa elle B
1963 r. B nocnepytowmx pabotax 6binm noaobpaHbl HaMbonee noaxoaawme nonmkapbokeu-
KACNOTbI, KaTanusaTopbl Mpolecca W OnTMMasbHble MapaMeTpbl €ero MNPOBEAEHUS.
B kavecTBe TakuMx cClUMBalOWMX areHToB pekomeHaytotes 1,2,3,4-6ytaHTeTpakapboHoBas
kncnota, 1,2,3-nponaH-TpukapOoHOBas KUCHOTa, NMMOHHAsS KACMOTa, ManeuvHoBas U HEeKo-
TOpbIE APYr1e KUCMOTbI C YMCIIOM KapBoKCUIbHBIX Fpyrn oT 4 Ao 6, Npy 3TOM NpeanoYTeHne
OTHAaeTCa UMEHHO nocnefHnM. MNpuMeHenne GyTaHTeTpakapbOHOBOW KUCMOTHI B KadYecTBe
OTAENOYHOro npenapara HeCKOSBKO OrpaHUYNBAETCS €€ BbICOKOM CTOMMOCTBIO, 8 MUMOHHAs
KMCNOTa BbI3bIBAET NOXENTEHNE XNIONYaTObyMaXKHON TkaHn BO Bpemsi TepmoobpaboTkn. [Ans
MofAaBMieHNsT 3TOrO HexxenartenbHoro adypekTa B COCTae MPOMUTOMHOIO pacTBopa BBOAST
NONMU3TUNEHTINKOMNM Un BOPHYO KUCTNOTY. NS YCKOPEHUsi peakLum CLUMBKU MaKpOMOIEKYI
Lienntono3abl ¢ MOMOLLbIO MONMKapBOKCUKUCTIOT MPEASIOKEHO UCMONb30BaTh PasfUYHbIE Ka-
TanM3aTopbl OPraHNYEeCKOro M HEOPraHWYECKOro NPoUCXoXaeHus. Havnyuwmve pesynbTarsl
Mo nokasaTensiM OTAENKN TKaHeW AOCTMratoTCsl NPy UCMoNb3oBaHuM ryunodgochuta HaTpus,
KOTOPbIA ABMSETCA 4OPOrOCTOSALLMM MPOAYKTOM.

OcHoBHOM Npo6nemoi, CBS3aHHOW C NMPUMEHEHEM Mano- U BecdopmanbaerniHbix
NpPeAKOHAEHCATOB, ABMSETCA MX HU3Kas peakuMoHHasi CMOCOOHOCTL MO OTHOLLUEHWIO K Lien-
nono3e, BCNeACTBUE Yero 3aTpyAHSAETCs AOCTMXKEHNE BbICOKMX NokKasarenen manon CMyUHa-
€MOCTU OTAenaHHbIX Lenmnono3Hbix Matepuarnos, a 3ddekT OTAENKM HEAOCTATOYHO YCTON-
4YMB K AEUCTBUIO CTUPOK. [103TOMY BaxkeH NpaBuIibHbINA BbIGOP BbICOKOAKTUBHbIX KaTtannaaTo-
poB npouecca prKcaummn HOBbIX NPEAKOHAEHCATOB, a Takke A06aBOK TEKCTUMNBbHbLIX BCMOMO-
ratenbHbIX BEWECTB, CNOCOBCTBYIOLLNX CHYDKEHWNIO NOTEPb MPOYHOCTU U NOBLILLEHUIO Kaye-
CTBa OTAENaHHbIX TKaHEW.

B cocTae oTAenoYHON KOMNO3ULMK ANs paccMaTpuBaeMblX OTAENOK 06bIMHO BXOAAT:
npeakoHaeHcaT TepmopeaxktueHon cmonbl (MTPC) — cluvBalowuin areHT; katanusaTop (co-
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M MeTannoB);, MAardMTenu; nneHkoobpasytowme BelecTsa — NpeaKkoHAeHcaTbl TepMonna-
CTUYHBIX CMOJ1; MOBEPXHOCTHO-aKTUBHbIE BELLECTBA B KAYeCTBE CMavnBaTenei.

B 3aBncumoctu ot Buga otgenku MC, ®OPHN3, TMYXO BapbmpytoTCst KOHLEHTPaLUN
KOMFMOHEHTOB B KOMMO3ULINN.

[na annpetmposaHnsa xnon4aTobyMadHbIX U JNIbHSAHBIX TKaHEN BbITOBOrO Ha3HaueHus
Hambonee LUMPOKO MCMONb3YHOTCA KpaxmarbHble annpeThl, B COCTaB KOTOPbLIX BXOASAT pac-
LLeNNeHHbIA (4aCTMYHO NepeBeAeHHbIM B PACTBOPUMYHO hopMy) Kpaxmar, Mbiro, FIMLEPWH,
BoJa W, nHoraa, mardutenn. Mpu annpetnposaHnm GenseBbIX NOMOTEH U TKaHen ¢ Oenose-
MernbHbIM PUCYHKOM ANS ynyJlleHns 6ennaHel hoHa NPUMEHSIOT yrbTpaMapuH Unu onTuye-
ckue otbenusatoLme BellecTsa. KpaxmanbHble annpeThbl BbIMbIBAKOTCA U3 TKaHW B NpoLiecce
CTUPKW, OJHOBPEMEHHO C 3TUM MCYE3aeT U NMPUAaHHBLIA 3EMEKT — HaMONHEHHOCTb, XeCT-
KOCTb, MMafKoCTb.

B cBs3n ¢ atum Bonee adpekTUBHBIMU SBMSIOTCS ManocMblBaeMble annpeTbl, KOTo-
pble, BbINOMHASA YHKLMW Kpaxmarna, LOCTarO4HO MPOYHO YAEPXKMUBAOTCS Ha BOJIOKHE Mpu
cTrpkax. OHM TakKe ynyylarT BHELIHWA BUA TKaHeW, NpuaarT UM HeoOXoauMYH yhpy-
roCTb, LUENMKOBMCTOCTb, 3HAYMTENBbHO MOBLIWAKT CTOWMKOCTL Matepuana K UCTUpaHWo, Co-
34al0T yenosua ana yaobcTea packpos NonoTHa v nowvea magenuns. ManocMmHaemele an-
npeTbl 6bIBAIOT ABYX BUAOB:

- TepmonnacTnyHele nonumvepsl (otaenka MAMNC — manocmbiBaeMbI annpeT ¢ npu-
MEHEHNEM NNACTUYHBLIX CMO);

- TepMopeakTmBHble nonuveps! (otaenka MAPC — manocMbiBaembln annpeTt peak-
TVBHBIMW CMONamm).

B coctae komnosunumi ansa otgenkn MAPC BxoAST HanoOnMHUTENb — KpaxMman unu no-
JIMBMHMINOBBIA CNMPT, NOMUBUHUNALETATHAA aMyrnbCus U T. 4., NPeOKOHAEHcaT TepMopeak-
TMBHOW CMOnbI, HanpuMep: otekeng H® nnm kapbamon, katanusatop. B atom cnyyae B BO-
nokHe HanonHutenu (X) NpUCOeanHSAIOTCA K MONeKyne Lennionosbl ¢ NOMOLLBIO MOCTUKOB
(M) ns octatkoB MOneKyn NpeakoHAeHcaTa TepMopeakTmeHon cmonsl: Uenn — O — M — X

B 3HauMTEnbHO MEHbLUEN CTENEHW MAET peakums CLUMBKU MaKpOMOIEKYI LIENIIOMNO3bI
(lemn — O — M — X— M — O — Llenn), 310 N03BONSAET NPOBOAUTL AaHHBIA BUJ, OTAENKN
npakTnyeckm 6e3 noTepb NPOYHOCTU TEKCTUNBHOIO MaTepuana.

Komnosuuusa ans otgenkn MANMC skniovaeT NONMSTUNEHOBYO W NONMUBUHUNALETAT-
Hyto amynbcun. MHoraa BBOAAT AOMOMHUTENBHO MsrduTeny (Hanpumep, otekcuH KC, okTa-
MOH [T, TekcokneH MI®).

B pesynbTate annpeTnposBaHus NoBbIWAeTCA 4OOPOTHOCTL U HANOMHEHHOCTL TKaHW,
yBENMUMBaETCH NPOYHOCTL (Ha 20 % — 25 %), Bo3pacTaeT yCTOMYMBOCTb K UCTUPaHWIO (B 2—
15 pas). 3T LeHHble CBOWCTBA TKaHW COXPaHSAIOTCA NOYTU NONHOCTLIO nocne 10-25 cTupok.

Ycronumsble adpdekTbl KanaHApUPOBaHNA NPUMEHSIIOT B OTAEIKE XNon4aTobyMakHbIX
TKaHen Cap>XeBoro, CaTMHOBOrO, aTNacHOro NEPEnNETEHNA AN YNIOTHEHNA CTPYKTYPbl TKa-
HW, yNyYLWEeHHOro BHELLHEro BuAaa: nNpuganvsa 6necka, cepebpucrocTtn, coobleHns aobpoT-
HocTu. [na nonyyeHus Takmx apdekToB Ha TkaHM Heobxoaumo, 4Tobbl B COCTaBe Mponu-
TOYHOrO pacTeopa npucyTcTeoBanu He Tonbko MTPC 1 katanusaTop, HO U akTUBHbLIN Hanon-
Hutenb (kpaxman, NMBC, MBA), kotopbin pearupyet ¢ MTPC B npouecce 06pasoBaHna CMO-
nbl 1 06ecneumBaeT Tpebyembii 3¢hheKT HaNONMHEHHOCT.

Ha ctagum kanaHapupoBaHWsa TEKCTUNbHBIM Marepuanam npuaaeTca HyxHas dopma
NOBEPXHOCTW, a Ha cTagmn TepMoobpaboTkm aTa hopma PUKCUPYETCH NOCPEACTBOM CLUMBOK
MaKpPOMOJIEKYIT BOJSIOKHa U OTNOXEHWEM Ha HEM CMOfbl, UMEHHO B TOM MOMNOXEHUW, KOTOpOe
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3afaHo Npy kanaHgpuposaHun. B 3aBMCUMMOCTM OT TUNOB Banos KanaHapa Ha TKaHU MOXHO
nony4aTb pasfnnyHble YCTONYMBBIE K CTMPKaM 3OdeKTbI:

- TcHeHue (T);

- noweHne(IT);

- cepebpucTo-enkosucTyto otgenky (CLUO);

- HECMUHaemyo rnsHUeByro otaenky (HIO).

[ns nonyyYeHns Ha TKaHW YCTOMYMBOro SdpdekTa MCNONb3YHT KanaHapb:

- OTAEenoYHble, NpeaHasHa4YeHHble ANA PasrnaxvBaHNa U YNNOTHEHUS TKaHW, ynyy-
LeHus rpudba n npuaaHua ymepeHHoro bnecka;

- (OPUKLIMOHHBIE, B KOTOPbIX BapbMPYETCSi CKOPOCTb BpaLLEHWMS OAHOr0 Bana OTHOCK-
TEnbHO APYroro 3a CYeT Yero TkaHb npuobpetaeT Gneck pasnnMyHOM MHTEHCUBHOCTU (OT cna-
©0oro 40 04YEeHb CUIBHOTrO);

- TUCHUIbHbIE, NpefHasHaYeHHbIe AMA MOMyYEeHUs BbINYKIbIX PUCYHKOB Ha TKaHW, 3a
CYET U3MEHEHUSI €8 CTPYKTYPbI MPW NMPOXOXKAEHNM MEXAY Banamu, O4WH N3 KOTOPbIX (MeTan-
FIMYECKNA) UMEET BbINYKNYIO rPaBlopy, a APYron (MArkuin) — BbIEMKW COOTBETCTBYHOLLEN
hopmbl

- cepebpucTble, NpeaHasHa4YeHHbIe Ans npuaanusa catuHam otgenku CLUO, a umenHo
npusTHoro cepebpucto-wenkosmcToro bnecka. Ha noBepxHOCTL cTansHOro sana cepebpu-
CTOrO Kanaspa HaHeceHa rpasopa B BUAE napannenbHbiX LUTPUXOB, HAKMOHEHHbIX NoA yr-
nom 7°-26,5°, Konu4ecTso WTpnxoB Ha 10 mm cocTaBngeT 95-98 wTyk. Ans makcumansHoro
appekTa Heobxoammo, YToObI LLITPMXOBAA rpaBnpoBka B HambornsLer cTeneHn nepekpbiea-
na CTPYKTypy nepenneTeHnst TkaHu. st CaTMHOB 3TO YCIOBME BbINOMHAETCSH NPY UCMONL30-
BaHUW MEeTannM4YecKkmnx Banos ¢ yrioM HaknoHa rpaBsupoBkn 12°—16°,

Mpy nonyyeHUn pasnuyHbix 3HEKTOB KanaHAapUpoBaHUsa ocoboe BHUMaHWE yaens-
FOT OCTaTOYHOM BMNaXHOCTU TkaHw nocne cylwku. Mpu nepecyluke TkaHb TEPSET MexaHuye-
CKYHO NMPOYHOCTb NPV KanaHapUpOBaHWK, CTaHOBUTCS XXEeCTKOW. [pu oTAenke TkaHu ¢ NoBbl-
LUEHHOW BMaXHOCTHIO OCTaTOYHas Briara 3amefisieT NpoLecchl cMonoobpa3oBaHms 1 CLUMB-
ku. PekomeHayeTcst ocTatouHas BNaXXHOCTb Nnepeq NporyckaHWeM ee B kanaHap xnon4yaro-
OyMaxHbIX TkaHel, nogsepraembix otgenke CLUIO — 8 % — 10 %, TucHennto — 10 % —
15 %, nowennmo — 10 % — 12 %.

2.5.2 CneunanbHble BUAbl OTAETIKU

B 3aBMCMMOCTM OT Ha3HaYeHUs1 TEKCTUMBHOMO Martepuana npy 3akniouUTenbHOW OT-
AenKke NpuaarT TKaHsIM U3 pasnuyHbIX BOMOKOH HOBbIE crieumdunyeckne CBOMCTBA: Cnocob-
HOCTb OTTankuBaTb BOAY W MPOTUBOCTOATb MAacnsiHbIM U APYIUM 3arpsi3HEHNAM, OrHEeCTOMN-
KOCTb, BaKTEPULMAHOCTb, YCTOMYMBOCTL K THUEHUO. Takme BuAbl OTAEMNOK OTHOCATCA K Cre-
UmarnbHbIM, TaK Kak UX OCyLLLeCTBNAOT B BONbLUMHCTBE criydaeB npu obpaboTke TkaHew cre-
LMarnsbHOro U TEXHWYECKOro HasHayeHus. Heckonbko pexe crneuuanbHbIM BUAaM OTAENOK
noaBepratoT TkaHu ObITOBOro HazHaYeHWs.

2.5.2.1 'mppo- n oneodobHas oTaenka

B 3aBMCMMOCTM OT YCTOMYMBOCTM TKAHU K HAMOKaHWIO B BOAE Pa3fM4aloT BOAOHENPO-
HUL@eMyo 1 BOAOOTTanNKMBawLLyto (ruapodobHyto) otaenkn. BogoHenpoHuuaemas otaen-
Ka, npumeHsieMas AnNA TEXHUYECKMX TKaHel (nanatouHble, Ope3eHTOBble, NapyCUHOBLIE
W 4p.), AOCTUraeTcs NyTeM MOKPbITUS MOBEPXHOCTUN TKaHW CMMOLIHOW BO34yXOHenpoHULae-
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MOW nneHKoW. BopooTTankupatowas oThenka NPUMEHSeTCH ANA OAEXHbIX, NnaleBblX,
CNOPTMBHBIX U APYr1X TKaHel GbITOBOro HasHa4deHWs!, B KOTOPbIX TPebyeTcA coxpaHeHne oT-
KPbITOV MOPUCTOCTU U BO3AYXOMPOHULAEMOCTHN TKaHW. [oBEepXHOCTL rmapodobrnsnpoBaHHbIX
TKaHel He CMauqMBaeTCsl BOAOW, XOTS TKaHb NMPOMycKaeT BOASHbIE Napbl 1 BO3AyX. JTO Jo-
CTUraeTcs NyTeM HaHeceHUs rnapodobuampytoLLero Npenapara Ha NOBEPXHOCTb OTAEMbHbIX
BOJTOKOH M HUTEN C COXpaHEHMEM OTKPLITON CTPYKTYPbI TKaHW.

Ana npyaaHna TkaHaM BOAOOTTANKMBAMOLWMX CBOWCTB Hambonee 4acto MCNomnb3yoT
crnepyrowme CoeanHeHns:

- 3MyNbCUN NapadVHOB W BOCKOB, COAEpXallMe CONuM antoMUHUA W LIMPKOHUS
(Hanpumep, anamuH 520 (Poccus), nepeuctons E (Fepmanns) n ap.);

- KPEMHUNOPraHn4eckne CoeauHEHUs (CUMNMKOHbI), M3BeCTHble B Poccum Kak cummko-
HOBbIE 3MYIbCUK;

- OpraHMYeckne KOMMMEKChl XpoMa MMM antoMUHUSA C BbICLUMMUW XUPHBIMW KUCTOTa-
My — xpomonaH (Poccus), umnepmuH G (Mepmanns) n ap.;

- METUIMOMbHbIE MPOU3BOAHBIE PAa3NMYHbIX COSAVHEHWUN, cogepalime ANMHHbIe an-
KAMbHbIE  LEnoYky  (Hampumep, MPOAYKTbl  KOHAEHcauuu  MeTuronMenamuHa ¢
N-okcumeTuncTeapunammagom — poboteke PTL, (LLsenuapus), anammn C (Poccus));

- MMPUAMHCOAEPXKALLME MPON3BOAHBIE BbICLUMX XWPHBLIX CIMPTOB W KMCAOT TUMa YeT-
BEPTMYHBIX aMMOHMEBBIX CONEN;

- (hTOopCcoaepKaLLme COEAUHEHMS.

OMynbcun napacdmHa U BOCKOB C CONAMU arntoMMHUS U LMPKOHUSA MOTYT UCTONb30-
BaTbCsl He TOMbKO ANs BOAOOTTalKUBaIOLWEW OTAENKW, HO W AN BOAOHEMPOHULIAEMOW.
MpakTnyeckoe NPUMEHEHNE MMEET [AByXBaHHAsA TEXHOMOMMSA OCaXAEHUS Ha TEKCTUIBbHOM
martepuane BoAOHEPaCcTBOPMMOro Mbina. Jns 3Toro Ha TkaHb HAHOCAT PacTBOP MbiNa, a 3a-
TEeM BO BTOPOM BaHHe oOpabatbiBaloT COMblo antoMUHUSA, B pesynbTarte nponucxoant obmMeH-
Has peakuusi ¢ 06pas3oBaHMEM HEPACTBOPUMOM rMAPOdOBHON NNEHKN.

YeTBepTuyHbIE aMMOHUnHbIE coeaunHeHust (YAC) B kayecTse ruapodobHoM yacTum co-
LlepxaT OCTaTKU XMPHbIX BbICLLNX KWUCIIOT, @ KaTUOHHas NupuanHosasa dopma obecneuveaeT
WX pacTBOPUMOCTb U OHOBPEMEHHO UIrPaeT porib aKTUBHOMO LIEHTPa B peakuun C Liensiono-
30M. Hambonee uyacto w3 atux npenapatoB npumeHsaloT N-metun-N-cteapunammnaa-
METUNEHMUPUANHUYM xnopua. Takve npenapatbl MOXHO MCMONb30BaTh ANA NpuaaHns rma-
pooBHbIX CBOMCTB Monvamuay, LWepcTy, HaTyparbHoMy wenky. OgHako nocne dukcaumm
YAC Ha TEeKCTUNMbHbIX Martepuanax nocnefHue HeobxoAMMO NPOMbIBaTE ANSI MOSIHOMO yaa-
TIEHWS MUPUAMHA, KOTOPbLIN 3aTEM NONAZAaET B CTOKW.

[ns npyaaHus rmapodobHOCTU B HACTOSILLEE BPEMS LUMPOKO UCMONb3YHOTCA pasnuy-
Hble KPEMHUMOPraHNYecKMe COeaMHEHNS, KOTOPbIE MOTYT NMPUMEHSATBECS B BUAE BOJOPACTBO-
PUMbIX MOHOMEPOB U B BUAE ONUrOMEPOB, PAacTBOPUMbIX B OPraHNHYECKUX PacTBOPUTENSX U
ucnosnb3yembix 06bIMHO B BUAE BOAHBIX 3MyrbCuA. B psige cnyyaes KpemHUMopraHudeckue
COEJMHEHVS MPUMEHSAIOT COBMECTHO C NpeAKOHAeHcaTamMy TepMopeakTUBHbIX cMmon. Mpu
3TOM KpEMHUMOpraHN4ecke npenaparsl MOryT B3aMOAENCTBOBATL C NpeAKoHAeHcaTamy 1
06pasyroT B BOJIOKHE CMONY, B COCTaB KOTOPOW BXoAAT ob6a kOMMNOHeHTa. [puMeHsiioT aBa
TUNa KPEMHEOPraHNYeCKMX rnapodobunsaTopos:

- CUMNKOHATBI — Npenaparbl, PacTBOPUMbIE B LLIEMOYHbIX BOAHLIX pacTBopax (Hanpu-
mep, AMCP-3);

- ankUNMONMCUIOKCaHbI, HEPacTBOPUMbIE B BOAE, WUCMOMbL3YIOTCA B BUAE BOAHbIX
SMYNbLCUN.
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KoMnnekcHble coefMHEeHUs XpoMa U arntoMUHUS B HacTosiLLee BPEMsI BbIBOAATCA U3
NPON3BOACTBA B CBS3N C UX HEraTUBHBLIM BIIUSIHAEM Ha 3KOSOTUIO.

MponsBogHble MenaMmmHa, STUNEHMOYEBMHBI U BbICLLMX XMPHBLIX KUCNOT

M'mpapodobuaaTopbl Ha OCHOBE 3TUMNEHMOYEBMHBLI pearupyroT C LIENono3on npu Tem-
nepatype cywku, 6e3 katanmsatopa 1 Nobo4YHbIX NPOAYKTOB He Bbigenstotca. KosaneHTHas
CBS3b MpenaparoB 3TOro Tuna C LENMono3on obecneumBaeT yCTOMMMBOCTb MMAPOGOGHOro
adpdekTa K CTUpKam 1 XMMUYECKOM YUCTKE.

[na oneodobHOM OTAENKN MOrYT NMPUMEHATLCH pasnu4yHble HTOPOpPraHnYeckmne co-
eVHEHUSA — HU3KOMOINEKYNSPHbIE NepdTopopraHMyeckne KUCNoTbl, aMuHbl, CNVPTbI, one-
PVHBI 1 BEICOKOMOINEKYNAPHBIE, K KOTOPbIM OTHOCATCA pasnuyHble TUMbl hTopcogepXaLumx
NoNMMeEpPOB N COMONIMMEPOB Ha OCHOBE aKpUIMOBOW N METaKPUNOBOW KUCIOT, a Takke dhTop-
copepXaLiue nonuypeTaHbi.

Bbicokaa creneHb oneogobHOcTU obecneunmBaeTca NUWb NPU HaNMYUM MNNOTHOW
NNeHKkN propcoaepkawero npenapara Ha NoBEpPXHOCTN BOJIOKHA, 0OpasoBaHHOW OPUEHTU-
poBaHHbIM HapyXy crnoem hTOpUpOBaHHbIX YrNeBOAOPOAHbLIX paaukanos. [na nonyyveHus
0neooBHOCTM TKaHb NNIOCYT PTOPCOAEPKALMM NpenapaToM, BbICYLUMBAIOT U NogBepra-
0T TepmoobpaboTke npu Temnepatype 150 °C B TeyeHue 5 MUH, NOCne 4Yero crnepyet 3a-
KnounTEnbHasa npombiBka. TepmoobpaboTka HeoOxoauma AN npugaHnsa TKaHsaMm, Hapsay C
0neodobHOCTLIO, Takke BbICOKOW rnapodobHOCTU.

Tabnuya 2.49 — MNMpumepbl cOCTaBoB ANA FTMAPOOOHON OTAENKN TEKCTUMBHBIX
MaTepuaroB 1 UX BIUSHUE HA 3KONOTULO

CocrtaB pacrtBopa

Ucnonbsyemoe o6opyagoBaHue

3MuUccum B CTOYHbIE BOAbI

CoctaB Ne 1 MniocoBka, arpernposaHHas € CylmnbHO-|Conu xpoma
XpomonaH wmpunbHon 6apabaHHon mawmHon

YpoTponuH

YkcycHas Kucnota

80%-Has

CoctaB Ne 2 MponuTo4Ho-NoNMMepu3aunoHHblie  nuHuK, | YUAC

AnamuH C BKITIOYAIOLLME OJHY UMW ABE NIIOCOBKW, CY-|A30T aMMUaYHbIN
YkcycHast KMUCIoTa | LUMMbHYIO MaLLWMHY, aBTOMaT Ans NpaBkuy yT-

40%-Has Ka, CYLLUMNbHO-LUIMPUNBLHYIO MaLLMHY, TePMU-

Xnopua aMmMoHus

Xnopwg Marius, rubpat
unn cynbar anomu-
HUS

YECKYI0 Kamepy KOHBEKTUBHOrO Tuna unm
PaAULMOHHYIO TEPMUYECKYIO KaMepy C WH-
dpakpacHbIMK nsnydaTensiMmm

CoctaB Ne 3

AnamuH C
[MpepkoHaeHcaT  Tep-
MOPEaKTUBHON CMONbI
YkcycHas Kkucrorta
40%-Has

Xnopua, ammoHus unu
XMopUg MarHua rugpar

MpoNMTOYHO-NONMMEPUN3ALMOHHBIE  NNHUN,
BKSIOYaIOLLME OAHY WUNW ABE MIOCOBKU, CY-
LUMIbHYIO MaLUWHYy, aBTOMaT AN NpaBku YyT-
Ka, CYLUMNbHO-LUMPUIbHYIO MaLUMHY, TepMu-
YECKYI0 Kamepy KOHBEKTMBHOFO Tuna unu
PagVLMOHHYIO TEPMUYECKYIO Kamepy C WH-
hpakpacHbIMU U3nyyaTensamm

dopmanbgerua
Marxun
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2.5.2.2 NMpupaHne TeKCTUNbLHLIM MaTepuanam ycTonuMBOCTU K AeUCTBUIO
MUKPOOPraHM3mMoB

BuvounaHasa otTaenka TeKCTUNBHLIX MarepyarnoB — 3TO 3aknoYMTENbHas oTaernka Bo-
TNIOKHUCTBIX MaTepunanos G1oUMAHBIMK BELLECTBAMUW C LIENBIO NPUAAHNA TEKCTUIMIO aHTUMUK-
POBHBIX, NPOTUBOANNEPTEHHBIX UMW PEMENEHTHBLIX CBOWCTB.

B 3aBMCMMOCTM OT MCMONb3yeMbIX NpenapaToB N 06bekTa Ux Bo3gencTena Guouma-
Hble OTAENKN NOAPA3AENSAIOTCA Ha cnefytowue Buabl:

AHTUMUKPOGHasA oTAernka, NPEnATCTBYIOWAn PasMHOXEHWNIO U POCTY Ha TEKCTUNbHOM
Marepuane KofioHMA MUKPOOpraHusmoB (6aktepuii, rpnboe, BUPYCOB) W, Takum oBpasom,
Mo3BOMAIOLWAA TEKCTUMIO BbINONHATL (PYHKLMIO «3amMTHOrO 6apbepa» ANS KOXW Yenoseka
OT nonagaHus Ha Hee NaToreHHbIX MUKPOBOB U3BHE.

Mpotueorpubkoeas otaenka (MIFO) — yacTHEIM cnyYan aHTUMUKPOBHOW OTAENKKW, HO
B MO ocHoBHOM 3aga4en ABNASTCA CASPXMBAHUE POCTA NNECHEBLIX N APYTNX MUKpOrpnbos
Ha TekcTunbHOM martepuane. B cnydae MO peyb maet o npodunaktTuke rpndkoBbix 3a60-
NEeBaHWIN KOXW YenoBeka.

B aHTUMWKPOGHOM N NPOTUBOrpUBKOBON OTAENKE PasnuyaloT Cneaylowme TePMUHLI:
caHuTapus, aesnHdekuns, 4eoaopuposaHmne (NpeaoTepaLleHne BO3HUMKHOBEHNS 3anaxa).

AHTUIHUNOCTHasA OTAerka — 3aluLLaoWas TEKCTUNBHBIN MaTepuan nNpu ero KOHTakK-
Te C 3eMIell U BOAOW OT MUKPOOPraHM3MOB, BbI3bIBaOLMX THUEHME BOSOKHa U Takum obpa-
30M NpepoTBpAaLLaLLas paspyLeHne marepmana.

MpoTuBoannepreHHan oTaenka — MPEnsaTCTBYOWAS PasMHOXEHUIO Ha TEKCTUMBHOM
MaTtepuane MMKPOCKOMMYECKOro MbINEBOTO Knewa (3KCKPEMEHTbI KOTOPOro SBAIOTCS annep-
reHom) 1 Takum o6pasom BbINoNHsOWas npodunakTuieckme QyHKLUN.

PenenneHTHasi oTaenka — npujarollas TEKCTUMIO CBOWCTBO OTTaslkMBaTtb KPOBOCO-
CYLLIMX HACEKOMbIX, SBMSIIOLLMXCS NEPEHOCHMKAMUN BUPYCHBIX MHPEKLMOHHBIX 3a60neBaHui.

B 3aBscuMOCTM OT Lenen 3aluTbl OuoumMaHble OTAENKM BbIMOMHAT criegyrolme
PYHKLMM:

- TUFMEHNYECKY0 — NPeAoTBPaLLEeHNe BO3HUKHOBEHMS HEMPUSTHOIO 3anaxa, Bbi3blBa-
€MOro MpoAyKTaMu xusHegesTensHocTn GakTepun. MNpodunakTnka TpaH3uta (nonagaHus)
MUKPOOPraHN3MOB Ha KOXY YenoBeKa;

- 3alUWTY TEKCTUMBHOIrO Marepmana OT NOBPEXAEHUS;

- PENEeNNeHTHY — 3aLUMTy OT HACEKOMBbIX.

Bce aHTUMUWKPOGHbIE NpenapaTsl AenaTcs Ha ABe rpynmbl:

1) MurpumpytoLime (He TONbKO MO TEKCTUMNBHOMY Martepuany, HO U CNoCOBHbIE YacTuu-
HO nepexoauTb € cybcTpaTa Ha KoKy YernoBeka 1 B BOAy Npw cTupke). 3To, Hanpumep, Bce
npenapaTbl Ha OCHOBE TPMKI03aHa.

2) Hemurpupyrowme (He nepexogsiime B npouecce aKkenfyataumm TeKCTUMBHOMO M3-
LEenna Ha KOXy YenoBeka U B CTOYHble BOoAbl). K HUM OTHOCATCA npenapaTtbl Ha OCHOBe ce-
pebpa, a Takke BeLlecTBa, 06pasytoLLme NPOYHYH KOBaNEHTHYHO CBA3b C BOJIOKHOM.

[ns penenneHTHON NepMaHEHTHON OTAENKN Ha LaHHbIA MOMEHT NMPUMEHSIIOT MMMOPT-
Hble NpenapaTtbl Ha OCHOBE NepPMETPUHA.

N3penna 13 LuennionosHbIX BOMOKOH U LUEPCTU CKMOHHBI K AeCTPYKLUMWU NOA AEACTBU-
€M MWKPOOPraHnmsMoB — GakTepuin 1 rpmbkoB nneceHn. CuHTETUYeckMe BonokHa Gonee
YCTOMYMBbI, OGHAKO U OHW MOABEPXEHbI AEACTBUIO MUKPOOPraHW3MOB, B 4aCTHOCTM MONK-
achupHoe (NaBcaHOBOE) BOJIOKHO SIBMSIETCH HaVMeHee YCTOMUYMBBIM CPEAN CUHTETUYECKUX
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BOJIOKOH K AEMCTBUIO MUKPOOPraHnamMoB. [103ToMy 3awmrta OT AeACTBUA MUKPOOPraHM3MOB
(noBbILEHHasn AONTOBEYHOCTb U3AENNI) MMEET BOSbLLOe HAPOAHOXO3ANCTBEHHOE 3HAYEHUE.
MpoTuBorHnnocTHasa obpaboTka nmeet ocoboe 3HauYeHne ANns TKaHen cneunanbHOro HasHa-
YeHus (manaTtoyHble, Gpe3eHToBbIe, NnaLleBble TkaHW, pbibaukue cetn 1 ap.).

[nsa 3awmTbl TKAHEW OT paspyLualoLLero AeUCTBUSA MUKPOOPTaHM3MOB UCTIONb3YIOT ABa
BuAa npenapartos. [penapatbl, He 06pa3yoWmne XMMUYECKOW CBA3N C BOSIOKHOM, OTHOCHT K
npenaparam nepBoro TUMNa: HEPacTBOPMMbIE COEANHEHUS MEAN N APYTUX METAarnsoB, NPou3-
BoAHble ¢beHona, YeTBEpPTUYHbIE aMMOHMWIHBIE CONW, OpraHWYeckue MNpPOU3BOAHbIE Cepbl.
MpenapaTtbl BTOPOro Tuna BCTYNalT B XMMWYECKOE B3aUMOAEUCTBUE C FMAPOKCUIIbHBIMU
rpynnamum Lenntonossl ¢ obpasosaHMeM nabunbHbiX cBsAsen. K HUM OTHOCATCS Npou3BoaHbIe
akpuavHOBOro psiga (pvBaHon v TpunadraBuH), XNOopupoBaHHble heHonbI, NpUCoeanHsIe-
Mble  WOHHOW  CBA3bKD K  MNPUBUTOMY  COMoOnuWMepy  uenmonosel W Mo-
NN-2-MeTUN-5-BUHUNNUPUAMHA, U HEKOTOPLIE APYrUe COSANHEHNS.

B HacTosiLlee Bpems npeobriagatoT cnocobbl NEpBOro Tvna, npeaycMarpusarolLmne
ucnornb3oBaHue BakTepuumaHbix BellecTr. o cteneHu HapacTaHus 6akTepuUmMaHON akTuB-
HOCTU KaTWOHbl METannoOB MOXHO pacrornioXuTb B Creaylolwuvn pag: UUHK — CBUHeL —
XpOM — KagMu — meab — cepebpo — pTyTh.

[ns NpOTUBOrHUNOCTHON 06paboTkn LIENSONO3HLIX MaTepuanos Hambonbwee npu-
MEHEHME HAaLLMN pasnnyHble CoeAMHEHUs Mean. OTO OOBACHAETCA TEM, YTO COEAMHEHUS
Mean 3aWmLLaloT TKaHb OT MHOMUX U3BECTHBLIX MUKPOOPraHN3MOB.

U3 opraHnyeckux coeauHeHUn, NpPeaoTBpaLLAoWnX PasBuUTME MUKPOOPraHN3MOB Ha
Lienniono3HbIX Matepuanax, valle ApYyrvx UCronb3yloT CannuMnoByk KUCMOTY, canvuuna-
HUMMG, a Takke Npou3sogHble deHona n okeuandeHnna. Canuumnosylo KUCNOTY U ee Npo-
W3BOAHbIE MPUMEHSIOT NPEUMYLLECTBEHHO ANS 3alUTbl TEKCTUMbHLIX MarepuanoB OT nne-
CeHwm.

TexHONorMYeckuin NPoLIECC BKIKOYAET NPONUTKY TKaHW pacTBOPOM CanuuunaHunuaa v
CYLLIKY Ha CyLunnbHoM 6apabaHHOM nnn CyLMnbHO-LUMPUITBHOM MaLLVHE.

HanbBonee addekTuBHasa 3awmta LennionosHbiX MatepvanoB OT AEWCTBUS pasnuy-
HbIX MUKPOOPraHnM3MoB, Kak rpubos, Tak 1 6akTepuii 4OCTUraeTcs Npy HaHECEHUM Ha BOJIOK-
HO KOMOWHaLMN aHTUCENTMKOB, HAaNPUMep, COEANHEHUA MEAN N oKeuandEeHUna Nnm MegHo-
XPOMOBO-TaHHUAHbIX NpenapaTos.

MeLHO-XpOMOBO-TaHHUAHbLIN KOMMNeKc obpasyeTcs HeNnocpeCTBEHHO Ha LIENIoNo3-
HOM matepwane npu obpaboTke ero AByxBaHHbIM criocobom. B nepeon BaHHe TkaHb obpa-
GaTbIBaloT pacTBOPOM AYOMIBHOIO 3KCTPaKTa, OTKUMAIOT, MOACYLUMBAIOT A0 ONpeneneHHoro
BrarocojepxaHusi, 3arem obpabaTbIBatoT BO BTOPOW BaHHE pacTBOPOM MEAHOro Kyrnopoca u
XpOMMMKa, BbIAEPKMBAIOT Ha BO3ayXe, NPOMbIBaOT K cywar. OfHaKo BCce nepeymcrieHHble
rpenapaTtbl yBENMYMBAIOT COAEPKaHNe B CTOYHbIX BOAAX OTAENOYHbIX MPEANPUSTAN KONU-
YeCTBO MeAW W APYrUX METAINOB, YTO HEraTMBHO CKa3bIBAETCH HA CaHUTAPHO-XMMUYECKUX
rokasaTensix CTOUHbIX BOA.

CoBpeMeHHasi NPOTUBOTHUIIOCTHAs OTAerka XnonyatobyMaxkHbIX U CMECOBbIX TKaHewn
ocyllectensieTca no TexHonorvm Sanitized. MpuHumn pelictBua npenapaTtoB CaHutaniseq
[NA MPOTUBOrHUIOCTHOW OTAENKM OCHOBaH Ha paspylueHnM MeTabonmyeckmx npoLeccos B
KreTke HexenaTenbHbIX MUKPOOPraHU3MOB, Bbi3bIBalOLLMX MOSIBMEHWE NreceHu rpubka. Ta-
kMM 06pa3oM ocTaHaBnMBAETCs CNOCOBHOCTb MUKPOOPraHW3MOoB K (OYHKLIMOHUPOBAHUIO, PO-
cTy v BocnpoussefeHuto. OTaenka obecnevnBaeT yCTOWUMBLIA NPOTUBOrpUOKOBLIN, BakTe-
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procTaTndeckmin apdeKT, 3alumLiarolmMin OT APOXKEN MneceHn, rpnbkoB M BOLOPOCHEN,
rpaMnonoOXUTENBHBIX U FpaMoTpurLaTebHbIX GakTepuii.

2.5.2.3 3awuTa wepcTu oT NOBPEXKAECHUSA HACEKOMbIMU.

LlepcTb noBpexaaeTcs He TOMbLKO MUKPOOpraHM3mMamm, HoO U HacekombiMu. OHa criy-
XUT cpe,q0|7| obuTaHna HacekoMbIX TMna KepaTodparOB, K KOTOPbIM OTHOCATCA nnartaHaa Mofb
pasnuuYHOro Buaa v Xxydkn (koxeeabl). na npeaorepalwieHns NOBpexaeH1s LWepCcTn UCMosb-
3y10T crneyuansHble TBB no pasnmMyHbiM TEXHONOrMAM.

Bo-nepBbIx, pekoMeHAYyeTCA UCNONb30oBaTh AN XMMUYECKOW MoAMUKauMKU LwepcTs-
Horo BonokHa opManbgerng. Obpasytomecst B pesyrnbtaTte ero NCnonbL3oBaHUs nonepey-
Hbl€ CLUMBKW YBENUYMBAKOT HE TONBbKO BUOCTOMKOCTL LWEPCTU, HO U YCTOMUMBOCTb K TEPMO-
OKMCNIUTENBHOW AecTpykumn. [aHHbIn cnocob senaeTcs 3dEKTUBHBIM, HO MPKTUYECKU He
UCMOIb3yeTCA Ha CEroAHSALHUA ieHb M3-3a CTPOroro pernameHTUpoBaHUsl CoepkaHns CBO-
GopHoro hopmanbaernaa Ha TEKCTUMBHBIX Marepuanax n B pabodmx 3oHax MaLLuvH.

Bo-BTOpbIX, MCNONBL3YIOT aHTUMETabONUTLI-BELLECTBA, YyCBaNBaOLWMECH OpraHM3Mamm
HacekoMbIX 1 HapyLlalowme B HAX obMeH BewlecTs. K aHTumeTabonutam oTHOCAT MMMAA30n
n BeHsoncynsgoHamng.

Tpetun cnocob ocHOBaH Ha NCMONbL30BaHUW NpenapaToBs, NPENATCTBYIOWLUX PasBUTUIO
MUWKPOOPraHNM3mMoB Ha LUEPCTW.

MoneycTonumByro OTAENKY COBMELLAT 0BbIMHO C KpaleHWEM LUEPCTSAHbIX TEKCTUMb-
HbIX MaTepuanoB, B TakOM CnydYae UCTOoNb3yT XNopcoaepxalume npenapartsl, cogepaiime
B MOIeKyne TpudeHnnveTaHoBbie, Cynbgo- nnu cynshaMmuaHbie rpynnbi.

2.5.2.4 NMpoTuBOCBOMNaYMBaeMasn oTaerka WwepcTum

Mpu KNOKOCTHBIX BOAHLIX 06paboTkax LepCTaHbIX U3LENUA NMPOUCXOAUT N3MEHEHUe
WX TNIMHERHBIX Pa3MEPOB U CBOWNAYMBEHWE, YTO CYLLECTBEHHO YXYALUAeT BHELUHWA BUL W3-
ANV, a Takke MEHSIET NMUHENHbIE pa3Mepbl LUEPCTAHOrO TPUKOTEKE A0 HEBO3MOXHOCTU
UCMOMb30BaHUS LLIEPCTAHOro uagaenus. MNpoTuesoceonnayveaemas oTAenka WepcTn npensT-
CTBYET ycafKe 3a CYeT CBOMNAUMBaHUS, U3MeHSAs PPUKLMOHHBIE CBOMCTBA LUEPCTSHLIX BO-
TIOKOH MYTEM YacCTUYHOro HaHeCEHNA Ha NOBEPXHOCTL BOIOKHA Monvmepa.

Ha npaktvke Ans ykasaHHbIX LEnen MCMomMb3yTCa OKUCIUTENN, paspyLuiarome Je-
WyryaTbin CrNoN WwepcTn: rasoobpasHbii XMop, BOAHBIA PacTBOP Xropa WM TUNOXIOPUT
HaTpws, xrnopamuH T, HaTpueBas Colb AUXIIOPU30LIMaHYPOBOW KUCINOTbI, MEPOKCUL, BOAOPO-
fia, NepoKCOMOHOMEPHasi KUCINoTa, nepMaHraHaTt kanusi. PaspylueHve vellyidaTtoro crosi
LIEPCTN AaHHBIMN BELLECTBAMU HE TONBKO NOAABMNSET €€ CBOMCTBA K CBOMNAYMBAHUIO, HO U
noBbILaeT ANPPY3IUOHHYIO MPOHULIGEMOCTb.

MpoTnBOCBOMNAYMBAEMOCTE MOXET NPUAABATECA Ha PasHbIX CTafMsax NMPOU3BOLCTBA
TEeKCTUNBHOM npoaykuum. Hambonee pacnpocTpaHeHa TexHonorms obpaboTku rpebeHHol
JIEHTbI, HO Takke 06pabaTbIBalOT rOTOBLIE U3AENNSA U LUEPCTAHYIO TKaHb.

ManoycagouHas/npoTusoceonnayeaemas obpabotka wepctn B rpebeHHON neHTe
NPOBOAMTCS HEMPEPLIBHO Ha NMUHMSAX BapabaHHOro TMna C NATLIO CEKLMAMM, B KEXA0M U3 KO-
TOPbIX NEHTa LUePCTM NPOXOAMT BOKPYr nepdopuposaHHoro 6apabaHa, n 4epes BONOKHU-
CTbIi MaTepuan npocaceiBaeTca obpabaTtbiBarowas Xuakoctb. LiMpkynauma nocnegHem
obecneymBaeT paBHOMEPHOCTb HAHECEHNS.
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OpHOM 13 camblX pacnpoCTpaHeHHbIX TeXHOMorMn o6paboTok SBNAETCS TEXHOMOMMS
«XepKoceTT» C oOnepauusimy Crneaylollel nocrnefoBaTensHOCTU:  XIopUpOoBaHne—
aHTMXNopMpOBaHMe—IpoMbiBka—obpaboTka nonvvepom— 0bpaboTka MsardnTenem—
cylwka u Tepmodukcaums/XnopuposaHmne — Hanbornee HenpusATHas U3 BCex onepauun ma-
1IOyCafoYHON OTAENKM LUEPCTU, Tak Kak MOXET MPUBECTU K 3HAYMTENBHOMY MOBPEXAEHMIO
BOIIOKHa MpW HEAOCTATOMHOM KOHTPOMne 3a €& nposefeHueM. TOKCUMYHOCTb rasoobpasHoro
XNnopa, BbIAENSAILErocs 13 runoxnopnTta B KUCIION cpeae, yxXyhLaeT yCnoBna Tpyaa B LExe.
Kpome Toro, Takas o6paboTka Bbi3biBaeT NoXenTeHne 6enon WepcTn U U3MEHEHNE OTTEHKa
y OKpaLleHHOW WepcTu. BoamokHa 3ameHa onepauum xnopupoBaHns Ha obpaboTky apyrumm
OKUCIIMTENAMU (KMCNOro NMEPOKCOMOHOCYMbdarta HaTpus) unm epmMeHTamm npoTeonuTnye-
ckoro xapaktepa.OrHesawMTHas oTaernka TeKCTUNbHbIX MaTepuanos

OrHesawmtHble 06paboTkm MOXHO noapasfenvTe Ha 06paboTku, NnpuaarLme HeBOC-
NnramMmeHseMoCTb, U Ha 06paboTkv, NpuaaroLLmMe OrHeCTONKOCTb. HeBocnnameHseMocTb npu-
LLaeTcs [eKopaTMBHbIM OBMBOYHBIM MHTEPLEPHBIM TKAHAM, UCTIONb3YEMbIM A8 U3roToBMe-
HWUSi 3aHaBeCen, rapaviH, WTOp, & Takke TKaHsSM, UCNOSb3yeMbIM AN AETCKOW, TypucTude-
CKON M HEKOTOPbIX BUAOB NMPOW3BOACTBEHHOW OAEXAbl. 3TW TKaGHW HE BOCMITAMEHSIIOTCS, HO
MPW KOHTaKTE C OTKPbITbIM MNaMEHEM Pa3pyLLAIoTCS.

K orHecTomkum (orHesalmTHbIM) MaTepyanam OTHOCATCA Martepuarnsl, YCTOWYMBbIE K
LENCTBUIO BLICOKMX TeMMepaTtyp M crnocobHble obecneuntb NOMHyo 3awmTy OT orHg. K Hum
OTHOCATCS TKaHW AN Crneuoaexabl NoXapHbIX, CTaneBapoB, NUTENLLUKOB, NPOTUBONOXAaP-
HbIX OAEAN U Ap.

[na nogaBneHus npoLecca ropeHns Heobxoaumo, YTobbl BbiAENAOWAACS Npyu rope-
HUKN 3Heprna Bbina MeHbLUE TEeNnonoTepb B OKpyXallLliee NpocTpaHcTeo. Bewectsa, obec-
neyYnBatoLLMe BbINOMHEHWE 3TOMO YCNOBUSA NYTEM CHWKEHUA MW NOMMOLEHNS BbIAENSIOLLNX-
CS NPV FOPEHNM SHEPTUN, HA3bLIBAKOTCA aHTUMUPEHaMM.

AHTUNMPEHDBI ANA NOBEPXHOCTHOM UM o6bemHON 06paboTKM TEKCTUIBHBIX Marepua-
NoB AensTcs Ha ase rpynnbl. K nepeon rpynne oTHOCATCA OrHesaluMTHbIE COCTaBbl, Npea-
cTaBnsawoLme coborn pasnuyHble kKomGuHaumm Bypel n GOpHOWM KMCNOThI, AnaMmMoHundocda-
Tbl U JpYrYe HEOPraHUYECKUE COEANHEHMSA. DTOT KNnacc COeAUHEHUA HaxoAamn npUMeHeHne
Ans 06paboTKU TEKCTUNBHBIX MaTepuanoe (MPeMMyLLECTBEHHO LIENMIONO3HbIX), He Tpebyto-
wmx ctmpkn. C 2006 . B CBA3N € BbICOKON TOKCUYHOCTb OTPAHUYEHHO NMPUMEHEHUE aHTUMNK-
PEHOB Ha OCHOBE BbILLEYKa3aHHbLIX COEAUHEHWN.

Ko BTOpOI rpynne OTHOCATCSA OrHe3alMTHbIe COCTaBbl, 0bpasytoLme Ha NOBEePXHOCTH
TEKCTUIILHOTrO Martepuarna HepacTBOpUMbIE COeMHEHWs, OGecreunBaome YCTONHYMBOCTD
orHesawmTHoro addekta Kk MHOroKpaTHbIM CTupkaMm. K Haubonee yacto npuMeHsembiM B
JaHHOM crydae coegmHeHunsam OTHocaTes docdop-, docdopasoT- U pocdopranoreHco-
Aepxalime coeuHEHUS.

PasHoobpasHble npenaparbl U coefuHeHus, obecrneunBaroLmne orHe3aluTHyo oTaen-
Ky, HGHOCAT Ha BOJIOKHA ABYMS cnocobamu:

1) TKAGHW NPOMUTLIBAIOT BOAHLIMW PaCTBOPaMK 3alUTHbIX BELWECTB W BbICYLLUMBAIOT
(vHorpa aTw BellecTBa BXOASAT B COCTaB annpeTa). Takon cnocob He rapaHTupyeT ANUTENb-
HOro OrHe3aWMWTHOrO AENCTBMA B Crydae, €Cnn 3alvTHbIE BELecTBa Nerko yaansaioTcs C
BOJOKHA MNPV NPOMBIBKE;

2) TKaHM cHavana nNponuTLIBAT OAHUM pearvpyowmuM BELLECTBOM, a 3aTem ApYyruMm,
obpasyommM HepacTBOpMMbIE COEAUHEHUS, U NpoMbiBaloT. AnutensHeid addekT B aTOM
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crnyyae pocturaeTca Gnarogaps ocaxAeHU Ha BONOKHE 3alLUTHBIX BELLECTB B BUAE Hepac-
TBOPVMMOTO 0CagKa WUIN NNeHKN.

2.5.2.6 YmaAryarow,asi otgesnka

Poct notpebutenscknx TpeboBaHui k oaexae (MArkoCcTb, rMagkocTb, ApanupyemocTb,
KOMMOPTHOCTb M T. A.), BbICOKME CKOPOCTU Ha OTAENOYHOM 060pyAoBaHWM U BbICOKOCKO-
POCTHbIE WBEMHbIE MalUMHbI, 0COBble TpebGoBaHWA K BONOKHaM Ha CTagmMn NPSAEHUS N MHO-
roe fpyroe onpeaensitor akTyanbHOCTb NPUAAHUS BONOKHAM, MPsPKe, TKaHW MATKOCTU, aHTK-
PPUKLMOHHOCTI, KOTOPLIE B MOSHOW Mepe AOCTUraloTCs C NOMOLLLIO CreuunarnbHbIX npenapa-
TOB — msArdmMTenen. TexHonornsa obpaboTkm TEKCTUNBbHBIX MarepuarnoB MArYUTENAMWN BKNO-
YaeT NPoMbIBKY U CyLlKy. Pukcupytoas obpaboTtka He TpebyeTcs.

Knacendmkaumsa maramtenei No XMMUYeCKOMy CTPOEHMIO:

- KATUOHHOrO TUMA;

- @HWOHHOrO TUNA,

- amcoTepHble;

- KPEMHUAOPraHNYECKIE;

- HEWOHOreHHbIE.

KaTuoHHbIe MArYMTENM MCNONBL3YHOTCA HA CTaaun MPOMBIBKA TEKCTUIMBHBIX MaTepua-
noB. KaTuoHHblE MAryMTenn SABNAIOTCA Hambonee LWMPOKO MUCMOMb3yeMbIMA B NPakTuke u
LTS 9TOro MMEKTCA CneayroLwme NPUYNHBI;

- HU3KME KOHLeHTpauun maryutenen Ha sornokHe (0,2 % OT MaccChl BOMIOKOH) AatoT XO-
poLLnin 3PDEKT MArYEHUS;

- IMEIOT CPaBHUTESBHO BbICOKOE CPOACTBO KO MHOMM BOSIOKHaM WU MOryT GbITb UCNONb-
30BaHbI HE TOMNMBKO B HEMPEPBIBHBLIX, HO 1 B NEPUOANHYECKUX METOAaX (MCTOLLEHUS BaHHbI);

- NPOCTas N 3KOHOMWYHAsS TEXHONOrMA NPOU3BOACTBE;

- 9ppeKT MArYeHNs AOMNONHSAETCS 0OBLEMHOCTBIO TEKCTUNS, HO HE BO3HUKaET adpdekT
«3KUPEHHOCTUY;

- XOpOLUME aHTUCTaTUYECKME N aHTUDPUKLNOHHBIE 3deKTb;

- 6onbLUOA BbIBOP CTPYKTYP MSrYMTenen ¢ pas’nuMyHbIMM UHAMBUAYanbHLIMKW CBOR-
cTBamu.

YeTBEpPTUUHbIE N NCEBAOKATUOHHbIE MAFYUTENN B YCNOBUAX UX MPUMEHEHUS MMEHT
NONOXUTENBHBIA 3apsa U MOryT ObITb UCNONBb30BaHbI Kak MO HEMPEPbIBHOM TEXHOMOMUK M-
COBaHWsl, Tak 1 No NEPUOLUYECKON TEXHOMNOTUN NCTOLLEHUSA KPacunbHOW BaHHbI. [atoT xopo-
WA 3P EKT MArYEHNsT Ha BCEX BMAAX BOJIOKOH, HO MJIOXO COBMELLAIOTCH (HE COBMELLAOT-
cqa) ¢ apyrumm TBB aHMOHHOW Npupoabl (OnTUYeckMe otbenmesateny, pasnudHsie MNABSI), a
TakKe CKMNOHHbI K MOXENTEHUIO B YCNOBUSX TepmodumKkcaummn. O4eHb LUMPOKO MCMOMb3YHOTCS
B MPaKTUKE 3aKNOYNTENbHOM OTLENMKN TEKCTUMS.

AMDOTEPHbIE MAMYUTENN HE JatOT BbICOKOro 3dhdekta MArdeHus, HO NPOSIBNSAIT XO-
poLune aHTucTaTmnyeckne ceoncTea. OueHb XOpPOLLO BOCNPUHUMAETCA NPU KOHTAKTE C KOXEWN
W MO3TOMY YacTO UCMOMb3YETCA B IMIMEHNYECKOM acCOPTUMEHTE (MONoTeHue, candeTkn).

AHVOHHbIE MSATYUTENN MMEKOT OYEHb OrpaHUYEHHOE MPUMEHEHME U3-3a U3 HU3KOW
CyBCTaHTMBHOCTM (CPOACTBA) K BOMIOKHAM M HMU3KOro addekta msrdeHus. CoBmeLyatoTcs
Toneko ¢ TBB aHMOHHOro Unu HEMOHOrEHHOro Xapakrepa; yryylaroT rnagkocTb U aHTucTa-
TUYEeCKne CBOMCTBA TEKCTUNS, ero rmapodunbHOCTb.
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HenoHOreHHble MArYMTENN TEOPETUYECKM HE UMEKOT 3apafa W, CnefosaTenbHO, He
[OIMKHbI METb BbICOKOTrO CpOACTBA K BONOKHaM. VX MOXHO ucnonb3oBatb B KOMOMHAUMK C
apyrumum TBB yCTORUMBLIMU K EWACTBUIO BBICOKUX TEMNepaTyp, MOCKOMbKY 3TU MArYUTENU He
BbI3bIBAKOT NOXENTEHWUS TEKCTUNSA B YCMOBUAX TEPMOMDUKCALIMM 1 NO3TOMY NOAXOAST ANSA UC-
Nonb30BaHKA B KOMBMHaLMK C onTudecknumn otbenuesatensiMu. OCHOBHbIE TUMbI MArYUTENEN
ANS TEKCTUNA npuBeaeHsl B Tabnuue 2.50

Ta6bnuya 2.50 — Mardmutenu ucnornb3yemMble B NpoLeccax 3aKkniouMTENbHON OTAETKA
TEKCTUMbHBIX MaTtepuanos

KoHeuHbIN noTpeburensckui

Ne Tun (Nnpupoga) maruntens OcHosHoM achchekT
(Mpupoaa) b sdxexr
Msrkuin rpucp, 06 beMHOCTb,
1 |YeTBepTuuHbIE COEqMHEHMS MsarkocTb, aHTUCTaTUKa
JApanupyemocTb
2 | Ocbupbl, amuabl KMPHbLIX KUCNOT Ypo6¢TBO Npu nowwmse, ny4-
3 MapadurHbl Lee NpoxoxaeHue B npsaje-
FmagkocTb HWUW, BA3aHWUM, TKA4YEeCTBE,
4 MonuaTuneHsl YCTOMYMBOCTb K UCTUPAHUIO,

YCTOMYMBOCTb Ha pasphbiB
M'mapodunbHOCTL, aHTK- | [oBbiLLeHNe COpOLMOHHON
cratuka crnocobHocTU

XopoLmii MArKuia rpudp «cu-
NMKOHOBOIO» TUNa

5 [AmdoTepHble

6 CunukoHbI nagkocTb, MArKOCTb

2.5.2.7 AHTuUcTaTtnyeckas orgerka

Bce TekcTunbHbIe BONMOKHA M Matepuarnbl U3 HUX B 60nbLUen v MEeHbLUEN CTEMNeHU
ABMAOTCA AUSNEKTPUKEMW, N NOSTOMY MPU KOHTaKTE C APYTMMU ANSNEKTPUKaMn 1 NpoBoA-
HWKaMK 3a CYET TPeHMs1 CrnocobHbI NpMobpeTaTb YCTONHMBLIN NONOXUTENBHBIN UK OTpULa-
TenbHbIA 3apsa. Takoe SBMeHWE HasbiBaeTCsl HAKOMMEHNEM 3MEKTPUYECKOro 3apsaa W, Kak
npaBuno, OkasbIBaeT BPeAHOE BO3AENCTBME HA TEXHOMOMMIO NepepaboTkn TEKCTUNBbHBLIX Ma-
Tepuarnos W yxyaLllaeT nx noTpedbutensckue CBoMCTBA.

Mpn akcnnyaTaumm M3penqin u3 TEKCTUNS BO3HUKHOBEHUE CTaTUYECKOro 3apsaa Mo-
)KET CKasbIBaTbCA OTpULATENBHO Ha CaMOYYBCTBUM YENOBeKa, Bbi3blBaTb AUCKOMMOPT npu
Hocke (MokanbiBaHWe W npununaHue opexabl). Bo-nsbexaHnm HeratnsBHoro cakropa Bo3-
AENCTBUS CTaTUYECKOro 3apsfa Ha TKaHW pasnnyYHOro CbIpbEBOrO COCTaBa M MMOTHOCTU B
npoLecce 3aKkioUUTENbHON OTAENKU HAHOCST aHTUCTaTUK.

AHTUCTaTMKM — Npenaparbl, CNOCOBHbIE CHATb UMW CHU3WUTL A0 AOMYCTUMOro npeae-
na anekTpocTaTUYeckMe 3apsapbl, HakanMBarLWMecs Ha NOBEPXHOCTU TEKCTUMBHOrO MaTte-
pvana B NpoLecce NPOM3BOACTBA U MOCNEAYHOWEN 3KCnyaTauun.

Mo mexaHnaMy AeNCTBUSI aHTUCTATUKU JOIMKHBI YBENMYMBATE 3MEKTPONPOBOAHOCTD
NOBEPXHOCTU Marepuwana v npugaeath rMagkocTb, CHWKaA TEM cambiM 06pasoBaHve anek-
TpUYECKUX 3apsL0B.

Bce TekcTMnbHbIE MaTtepuanbl MO 3NEKTPU3YEMOCTW, T. €. N0 CNOCOBHOCTV Hakannm-
BaTb CTAaTUYECKOE 3NEKTPUYECTBO MOXHO YCMOBHO pasaenvTb Ha 4 Buaa (cm. Tabnugy 2.51).
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Tabnuya 2.51 — Buabl BONOKHUCTLIX Marepmanos 1 UX 3NeKTpusyeMocTb

Bpems nonynepuoaa creka- | YaenbHoe noBepxHOCT-
OnekTpusye-
HUS 3apsga C NOBEPXHOCTU HO€ 3neKkTpu4yeckoe co- BonokHa
MOCTb
(M, c npotmeneHue (ps), Om
Hu3kas Menee 0,5 MeHee 1010 LienntonosHble
LLepcTaHble, wenko-
YMepeHHas 0,5-0,2 10111012 Bble (HaTypanbHbIe),
auertartHble
Bbicokas 2,0-10,0 o 1014 nae, NAH, NA
OueHb BbICO- MNMBX, MNonuonedunHo-
10,0-100 Jo 10'° ' ®
Kasi BOE

MakcumaneHyo CnocobHOCTb HaKanMBaTb U COXPaHSATb SNEKTpUYecKMe 3apsgbl Ha
NMOBEPXHOCTU UMEIT rMapodobHbIE CUHTETUYECKME BOMOKHA, @ HaTypanbHble rmapodunsb-
HblEe 3MEKTPUIYIOTCS B MEHbLLEN CTEMNEHN M DbICTpEE TEPSIOT SNEKTPUYECKUIA 3apag.

CHM3UTb SNEeKTpM3yeMOoCTb HaTypanbHbIX BOMOKOH (XMOMOK, NEH, WepcTb, HaTypanb-
HbIA LLENK) MOXHO MPOCTO MOBLICUMB UX BI&@XHOCTb, MOCKOMbKY CKOPOCTb CTEKAHWSA 3apsfoB
yBENMYMBaAETCH C POCTOM BNaXKHOCTW.

Ans rngpodobHbIX CUHTETUYECKNX BOMTOKOH BIIMSIHWE BINAXHOCTU Ha 3NeKTpocTaTnye-
CKWI 3apsif OYeHb Maro, NoSTOMy HEOBXOAUMO HaHeceHue crieynanbHbIX aHTUCTaTUHECKUX
npenapaTtoB, 06pasyoLMX TOKOMNPOBOASILLMIA CMOW Ha MOBEPXHOCTM BOMOKOH. Kpome Toro,
TaKoW CIION MOXET CrnaAuTb NOBEPXHOCTb U CHU3WUTb TPEHWE U TEM CaMblM — HaKonneHue
3aps40B Ha MOBEPXHOCTM BOMOKOH.

Ons aHTUcTatTuyeckon o6pPaboTKN MNPUMEHSOT TEKCTUNBbHO-BCMOMOraTernbHble Mo-
BEPXHOCTHO-aKTUBHbIE BELLECTBA (HEUOHOZ2EHHbIE, KaMUOHOAKMUGHbIE U aHUOHOaKmus-
Hbl€), MPUrOTOBNEHHbIE HA OCHOBE NMPOU3BOAHBIX XMUPHBLIX KNCNOT Ui CNMPTOB.

AHTUCTaTMKK BbIBAIOT NEPMAHEHTHOMO U HENEPMAHEHTHOrO AENCTBUSI.

AHTUCTaTUKN HAHOCAT NPWY N3roTOBNEHWN BONOKOH (OTAenka Bo BpeMsi GOpMOBaHUS),
TEKCTYPUPOBAHUK, NepeMaTbiBaHUM HUTK, a Takke NPy aBnBaxke 1 3aMacnmBaHUn WTanenb-
HOro BONOKHaA, aBUBaxe HUTEN U npsKK nocne otbenvBaHna u KpalleHuA, aBuBaxke TPUKo-
Taxa n BA3aHbIX U3AENWIA U annpeTUpPOBaHUN TKAHEN.

AHTUCTaTUKN B npon3BoACTBE BONMOKOH NPUMEHATCA KakK KOMNOHEeHTbI npenapaunoH-
HbIX COCTaBOB, HAHOCMMBbIX BO BPEMSI (POPMOBAHUS CUHTETUYECKMX, LENMONO3HbIX, HO Yalle
BCEro aueTaTHbIX BOMOKOH. [Ina Takux COCTaBOB UCMONb3YT HEMOHOMEHHbIE NN aHWOHOAK-
TMBHbIE AHTUCTATUKWU, TaK Kak KaTMOHOAKTUBHbIE W3-3a CMOXHOCTU UX BbIMbIBAHWUA 3aTPyA-
HSOT NocneayoLee KpalleHume.

AHTUCTaTVKN B (POPMOBaHWM (A5 3aMACIMBaHNA LWEPCTAHbIX U LIENONO3HbIX BOSIO-
KOH) NPUMEHSIOTCA Kak 0bbluHblE Npenaparbl Ha OCHOBE anenHOBOW KUCNOTbI, HEUTPanbHbIX
WM MUHEpanbHbIX Macern, obnagatowmx Gnarogaps aMynbratopam aHTUCTaTUYECKUM AeN-
CTBUAM, AOCTATOYHbIM MpU BONbLUMX MEeXaHUYEeCKNX Harpyskax Bo Bpemsi 06paboTku B nps-
AEHUN, YeCaHWUM 1 BbITSPKKE. B TO ke Bpems Ans OTAENKN CUHTETUYECKOTO LWTANensHOro BO-
nokHa npu ¢opmoBaHMK HeobxoaMMbl cneumanbHble npenapartbl, obnagarowme XopoLmnm
aHTUCTaTUYECKUM JENCTBUEM TaKKe M NPU HN3KON BIIAXHOCTM Bo3gyxa. YacTo 3t npenapa-
Tbl cogepxart, B Buae aHTUCTatukoB, COCTaBbl HA OCHOBE HEMOHOIMEHHbIX 1 aHWOHOAKTUBHbLIX
BELLECTB.
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B otnenke (kpaweHun) ans obpaboTkM MPsHKK, BSA3AHBIX U TPUKOTEXKHBIX WU3aenui
NMPUMEHSIOTCS KaK HECTOMKME, TaK U CTOMKME aHTUCTaTUKN. B kayecTBe HECTOMKMX aHTUCTa-
TUKOB MPUMEHAT MNOBEPXHOCTHO-aKTMBHbIE BELUECTBa, KOTOPble MOryT ,qu7ICTBOBaTb Kak
MSArYUTENbHbIE aBUBaXKHbIE CPEACTBA, B CBA3M C UX XOPOLLEN BbIBUPaeMOCTbIO.

Onsa oTaenkn TkaHe MOXHO MCNonb3oBaTb pa3HoobpasHblie aHTUCTaTUku — BbiGop
3aBMCUT OT Npenapara, TpeboBaHNin k rpndy TEKCTUNBLHOTO Matepuana n acdekta aHTucTa-
TUYECKOW OTLENKM.

Hanbonee TOKCUMYHLIMU U3 @HTUCTATMKOB SIBMSOTCS COELUHEHUS YETBEPTUYHOrO am-
MOHMS. CHpOC 3TUX BELLECTB B CTOYHbIE BOALI MOXET MPUBECTU K K HEraTUBHbLIM 3KOMormye-
CKUM NOCNEACTBUAM.

2.5.3 3konornyeckme NpoodrieMbl OTOENKU TEKCTUNbLHLIX MaTepuaroB

Cpenn npoueccoB OTAENKM TEKCTUNMBHBLIX U3AENUA XUMUYecKne obpaboTkm SBnaloTCS
Hamboree 3Ha4YMMbIMK C TOYKU 3peHNs reHeprpyeMbIX BbIOPOCoB. Hanpumep, orHesawmrHas
OTAEenKa NpeacTaBnsieT ocobbin TUN OTASIKN Kak C TOYKN 3PEHUS NPUMEHAEMbIX TEXHONO-
TN, TaK N C TOYKM 3peHms BbIBPOCOB. 3a HEKOTOPLIMWN UCKITIOYEHUAMU (HAanpUMep, NpUMeHe-
Hne hocthopopraHNYECKOro OrHes3alLMTHOrO COCTana), HernpepbiBHbIE CNOCOObl 4aHHON OT-
LEnKM He TpebytoT NpoMbIBKK Nocne dukcaumm pyHKLUMOHaNbHOro BELECTBa. JTO 03HaAYaEeT,
YTO BO3MOXHbIE BbIOPOCHI, CBSA3AHHbIE C 3arps3HEHMEM BOAbI, OrPaHNYEHbI CUCTEMHBIMW NO-
TEepsIMX 1 BOAOW, UCMONb3YEMOW AN OYMCTKU BCEro obopyaoBaHus.

OB6bl4HO 3TV noTepn coctaBnsarT 1 % — 5 %, nexoaa us obuiero konudecTea no-
TpebnaeMon OUHNLLIHOM KOMMO3MLMK, TakKe B UHTEpecax npeanpvHMaTens He BbinuBaTb
LOPOrocTosALLMe BCNOMOraTernbHbIE BELECTBA. TeM He MEHee, B HEKOTOpbIX Crydasix, npu
obpaboTke HebonbluMX NapTui, MoryT Habnopatsca notepu Ao 35 nnn gaxe 50 %. 370 3a-
BMCWT OT YCTPOWCTBa CMUCTEMbI MOAAYN pacTBOpa, pa3mepa MMHCOBOK B COCTaBe OTAENOY-
HOW NHUW. B 3TOM OTHOLLEHWM, C MPUMEHEHNEM TakNX TEXHOMOMW, Kak HarbINeHue, Bene-
HMBaHWe NoTepU OTLENOYHOrO PacTBOpa HAaMHOMO Hwke No obvemy (XxoTa 1 bornee KOHLEH-
TPUPOBAaHHbLIE C TOYKU 3PEHNUS aKTUBHOMO BELLIECTBA).

OcTaTkn KOHLEHTPUPOBAaHHbBIX PACTBOPOB NOBTOPHO UCMONb3YHOTCS, €CNU NpUMeHsie-
Mble BCMoMoraTesbHble OTAEeNoYHbIE MaTepuansl obnagalT 4OCTaTOuHOW CTabUIbHOCTLIO
NN YTUNU3MPYIOTCA OTAENbHO Kak OTXoAbl, NMPeAHasHadeHHble ans okuraHusa. OpHako
CNULWIKOM YacTo pabouyre pacTBOPbl CMMBAKOTCS M CMELUMBAaKOTCA C APYrMMA CTOYHBIMU BO-
aamn,

HecmoTps Ha To, UTO 06bEeMbl SIBNAIOTCA BECbMAa HE3HAUYUTEBbHLIMU MO CPABHEHULO C
0BLLMM ODBEMOM CTOYHBIX BOA, MPOU3BOAUMBIX TEKCTUNBHON (pabpuKoNn, YPOBHM KOHLIEH-
TpauMM OYeHb BbICOKW, COAEPXKaHWEe aKTMBHbIX BELeCcTB B gumanasoHe 5 % — 25 % u XIK
coctasnseT ot 10 go 200 r / n.

B cnyyae TpuKkoTaxkHbIX OTAENo4YHbIX habpuk, paboTarowmx rnasHeIM 06pa3omM Ha He-
OonbLUMX NapTUsX, CUCTEMHbIE NMOTEPU MOrYT COCTaBMSATb 3HAYUTENbHYHO YacTb obwen op-
raHu4eckon Harpysku. Kpome Toro, MHoOrne Belyectsa TpyaHo buopasnaratotcs unm soobLe
He paanaratoTcsa GMoNornMYeckn, a NMHOr4a OHW TaKkkKe TOKCUYHbI (Hanpumep, tuoumabl MMeroT
o4yeHb HMaKyto XIK, HO 04eHb TOKCUYHBI).

[nanasoH 3arps3HAtoLLmMX BELWECTB, KOTOpble MOryT BbiTe 0BHaPYXXeHbI B CTOYHbLIX BO-
fax, BapbupyeTcsi B LUMPOKMX Mpefenax B 3aBMCMMOCTM OT TWMa MPUMEHSIEMOWN OTAENKM.
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B yactHocTK, BbIOPOC crnefyowmx BELLECTB B OKPYXaIOLLYIO CpeAy BbI3blBAET CEpbe3Hble
npobnemsi:

- 3TUNIEHMOYEBUHA M NMPOM3BOAHLIE MENAaMUHA B UX BbINyCKHON (hOPME;

- opraHo-pocopHble U ranoreHcogepxalme opraHudeckne coeauHeHus (orHesa-
LMTHbIE BELLECTBA);

- MONNCUIIOKCAHbI U MPON3BOAHBIE (MArYUTENN);

- ankuncocdarbl 1 ankunTepdocdars! (aHTUCTaTUKN);

- (pTopocogepxkawme ruapo- u oneocgobusaTopbl 1 ap.

B npouecce CyLUKX 1 MOSNIMKOHAEHCALMM BbIAENSIoTCA BO3AYLUHbIE BbIOpOCHI 13-3a ne-
TY4ECTM CaMUX aKTVMBHbIX BELLECTB, a Takke WX COCTaBNAlOWMX (Hanpumep, MOHOMEPOB,
ONUroMepoB, npumeceit n NoBOYHbIX NPOAYKTOB pasnoxeHus). Kpome Toro, Belibpockl B aT-
Moccepy (MHorAa CONpoBOXKAAeMbIe 3arnaxaMu) CBs3aHbl C OcTaTkamy NpenapaToB U Bbige-
NEHMEM VX U3 TKaHeW B NpoLecce XpaHeHUs (Hanpumep, NONMXIIOPUPOBAHHBIE ANOKCUHBI /
dypaHbl MOryT BO3HUKaTb B pe3synbTarte TepMmyeckon 06paboTkm TEKCTUNBHBLIX U3LENUIA, KO-
TOpble paHee obpabaTbiBanvcCh XNOPUPOBaHHBIMM HOCUTENAMU UMW NEPXNOPITUNEHOM).

Harpy3ku Ha BbIGPOCHI 3aBUCAT OT TEMMEPATYPbI CYLLKWA UNn prKcaumm TkaHen, Konu-
YecTBa NeTy4ux BeLeCTB B OTAENOYHOM PacTBOpE, BOMOKHUCTLIX COCTABMNSAWMNX TEKCTUNb-
Horo matepuana v suga NTPC B otaenoyHon komnoavumn. OfHako B 6ONbWNHCTBE Crnyya-
€B BbIOPOCHI, NPOM3BOANMbIE OTAENBHBIMA KOMMOHEHTAMU OTAEMNOYHbIX PeLenTyp, SBNSIOT-
cA apauTMBHBIMKU. B pesynbtate obwmin obbem opraHuyeckux BbIBpocos B oTpaGoTaHHOM
Bo3gyxe (06U OpraHUYeCcKMn yrnepos 1 KOHKpeTHbIE NPoBnemHble COeANHEHNR, Takne Kak
KaHLEpOreHHbIe U TOKCUYHbIE BELLEeCTBa) MOXKET ObITb NErko paccuntaH ¢ NoMOLLbI KO-
hULMEHTOB BbIGPOCOB.

OpyrvM BakHbIM (DaKTOPOM, KOTOPbIN CrnefyeT yuuTbiBaTb B OTHOLLIEHUN BbIOPOCOB B
aTmocdepy, ABNAETCA TO, YTO NPU CKUraHWM ra3osB (MeTaH, nponaH, ByTaH), ncnonb3yembix
Ansi oborpesa CTEHTOB B OTAENOYHOM 06opyaoBaHum, MOryT HabnogaTbCs BbIOPOCH B BO3-
Lyx paboyen 30HbI Liexa NpeanpusaTus, Takne Kak: HECKUraemble OpraHn4eckne CoefMHEHNS,
CO, NOx, dopmanbaerns. Takum o6pasom, roeopsi 0 BbIGpocax B aTMocdepy, aKornorude-
ckaa Bblroga, noryyaemas npu UCMONb30BAHUM OTAENOYHbIX KOMMO3MUWI Ha OCHoBEe
BesdopmansaerngHeix MTPC, NOMHOCTLIO TEPSIETCH, €CNWU TFOPESikM B PaMHbIX 4acTsx
HaTSPKHOMO YCTPOWMCTBA MM0X0 OTPErynMpoBaHbl U NMPOU3BOAST BbICOKUE BbIGpockl dhopmans-
aervaa.

3arpsasHsiowpme BeLEeCcTBa, KOTOpbIe MOTYT BCTPeYaThCA B CTOYHbIX BOAAX, Bapbupy-
HOTCS B 3aBMCMMOCTU OT MPUMEHSIEMbIX OTAEMNOYHLIX MaTtepuanos. OCHOBHLIMK BONpOCaMK,
KOTOpble CriefyeT OTMETUTb, SIBNSIOTCS: MPMMEHEHUE CPEACTB 3aluTbl OT MOMKU (BbIGPOCHI
B1oLuna0B) U HU3KUIA YPOBEHb UCTOLLEHUS BaHH C MSITYUTENSIMU, KOTOpblE YacTo npeacTas-
nstot cobon YAC (BbIGpOCHI NNOX0 NoAAaoLLMXCA BMONOrMYeckoMy pasnoXeHUo BELLECTB).

Paspen 3. TeKyLiue ypoBHM IMMCCHUM B OKpPYXalollylo cpeay u
noTpedneHus pecypcoB

3.1 XapakTepHble 0CO6EHHOCTU CTOUHLIX BOA TEKCTUIbHbLIX OTAENMOYHbIX
npeanpuaTumn

CepbesHbIiM NCTOYHMKOM BELLIECTB-3arpsa3HUTENEN Hapsay C APYTMMWU SBRSIOTCA OT-
JenoyHble MPOU3BOACTBA TEKCTUMBHOM NMpoMbIwneHHOCTU. MpobneMa 3aknioyaeTca B TOM,
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YTO B 3TMX NMPOU3BOACTBAX MCMonb3yeTcst BorbLIOe KONMMYECTBO XUMMUYECKMX NpenapaTos, a
Takke obpasyeTcs MHOro CUNbHO3arPA3HEHHbIX CTOYHbLIX BOA.

TexXHONMOrMYecknin LMK KPacuibHO-OTASMNOYHbIX MPOM3BOACTB BKIHOYaeT psif Bnaro-
€MKMX MPOLECCOB, OCHOBHBLIMM U3 KOTOPbLIX SBMAIOTCA OTBapka, 0TOennBaHue, KpalleHme 1
NPOMbIBKa TEKCTUNBHBIX MaTepuanos. CTOYHbIE BOAbI KPACKITBHO-0TAEMOYHbIX NMPON3BOACTE
OTNNYAOTCH YPE3BbIYANHON CNOXHOCTBIO NX KAYECTBEHHOIO M KONMYECTBEHHOMO COCTaBOB U
XapaKkTepunayroTcs 60nbLUMM COAEPKAHNEM KPECUTENEN N APYTMX COMYTCTBYHOLLMX OpraHnye-
CKUX N HEOPraHN4YeCcKNX CoOeAnHEHWA, YTo oBycnaBnmMBaeT Ype3BblHalHyt0 CIIOXHOCTb OYUCT-
KV laHHOW KaTeropum CTOYHbIX BOA,.

B uenom akonormveckne npobnembl TEKCTUNBHON NMPOMBILLNEHHOCTU KacakTcs peLue-
HWA Cnegyrowmx 3agaq:

1) yNy4LLEHWs CTEMeHN OYMCTKW BO3Ayxa paboudeit 30Hbl U yMaBnMBaHUIO BPEAHbIX
BELLECTB M MblnK, BbiBpackiBaeMbix B aTMOCHEPY B XO4€E NMPOU3BOLCTBa;

2) NoBbILLEHVE LEACTBEHHOCTU aHanuaa CoAepKaHWs HeopraHUYeckux WU opraHude-
CKMX 3JIEMEHTOB B CTOYHbIX BOAAX TEKCTUMBHLIX MPEANPUATUIA, CNONB3OBAHNE 3KCNPECC —
METOAVK W BbIPaBbOTKM TEXHOMOMMN, CYLLECTBEHHO CHIDKAOLMX KOHLUEHTPALMIO 3TUX BELLECTB
[0 NPEeAenoB, yCTaHaBNMBaEMbIX MEXAYHAPOAHBIM 3KONMOrMYECKUM HOPMUPOBAHNEM;

3) pasBuUTKSA 3KONOMNYECKON CepTUDUKALMN U HOPMUPOBAHNA TEKCTUMBHOM NPOAYKLMW;

4) Npu CO38aHUN HOBbLIX TEXHOMOMI PELLEHNE 3KONOMMYECKUX 3aAay Ha paHHUX CTa-
LVSIX MPOEKTUPOBaHWS.

[oBops 0 nepsoM, Bce 6onbLuee BHUMaHNE B MUPOBOW MpakTUKe yAenseTcsa aHanay
COCTaBa, OLEHKM CTEMEHWN 3arpsA3HEHHOCTM N OYNCTKe BO3ayxa pabouden 3oHbI. Mpu nepepa-
00TKE BOMOKHUCTBIX MaTepuaros, Npu KpawweHUM BOSIOKOH W TKaHEW, NPUroTOBIEHUU Kpa-
CUINbHBIX PacTBOPOB 06pasyeTcs Mbifb U BbIAENSOTCS BpeHble BELLECTBA, KOTOPble OKkasbl-
BaloOT OTpULaTeNnsHOE BO3AENCTBME Ha YenoBeKka U MOTyT BbI3BaTb €0 OTpaBfeHue.

CTo4Hble BOAbl, OTBOAWMbIE C TEPPUTOPUM KPACUIbHO-OTAEMNOYHBLIX MPOU3BOACTB
(KOTIM) TekcTMnbHOM NPOMBILLNIEHHOCTU NOAPA3AENsIOTCS Ha:

- NPOW3BOACTBEHHbIE, T. €. CTOMHbIE BOAbLI NMOCHE MPOBEAEHUS OCHOBHbBIX TEXHOMOMM-
YeCKMX MPOLeCCOB M BOAbI, MOCTynawLme OT MPOLeCCOB BCMOMOraTenbHbIX MPOM3BOACTB
(XMMMYecKkme CTaHUMK, KpackoBapky, CTaHLMK BbiNapHble, KOTENbHbIE U AP.);

- ObITOBLIE, T. €. CTOYHbIE BOAbI AYLLEBbLIX, CAHUTAPHBLIX KOMHAT, CTONOBbLIX U ApP.

- aTMOC(epHble, T. €. [OXKAEBbIE U OT TasHUSI CHera.

Mpoun3BoLCTBEHHBIE CTOYHbBIE BOALI COCTABMSAOT OCHOBHYHO YacTb CTOKOB NPEeANpUsTUS.

3.1.1 CTouHble BOAbI NPeAnpPUATUI NepBUUYHON OGPaGOTKM NbHA, WepPCTU U
wernka

TeKkCcTunbHble U3nenust BbipabaTbiBatTCA M3 PaCTUTENIbHOMO, XUBOTHOMO U XMMUYe-
CKOro BonokHa. B npouecce nponssoacTea obpasyeTcst 60sbLIOE KONMYECTBO OTPaboTaHHON
BOAbl, cOpacbiBAaEMON B KaHaNM3aLUmio.

BblaeneHne BonokHa u3 ctebnen nbHa NPOU3BOAWUTCH Ha 3aBojax nepsBuyYHon obpa-
00TKM NyTEM BUOXMMUYECKON MOYKM MOACYLLEHHbIX CTEGNEN, UX Nponapkon unm odpaboTKoNn
Lwenoyamu 1 knucrotamu. Bo Bcex cnyyasx npu aTom 06pasyroTca CUibHO KOHLEHTPUPOBaH-
Hble CTOYHbIE BOAbI.

BonokHa KMBOTHOTO MPOUCXOXKAEHUSI — LUEPCTh W LIenk — BellecTBa 6enkoBon npu-
poabl. LLlepcTb CoaepXuT NPUMECH LLUEPCTHOTO XK1pa, NoTa W rpsian, KONIMYECTBO KOTOPLIX 40-
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CTUraeT B TOHKOM MepuHOCcoBOW LwepcTn Ao 60 %, a B rpybon wepctn 25 % — 35 % ot ee
Beca.

Mpumecn Wwepcty ypanstotes Ha dabpukax nepeuYHON 06paboTku — NyTEM NPOMbIB-
KV CbIpbSi B MbIITbHO-COLOBOM PacTBOpPe UMM CUHTETUYECKMMU MOIOLLIMMUA BELLECTBaAMM C MO-
crnefyroLwmMM nonockaHWeM B YUCTOWN BOAE.

MepBryHas o6paboTka LepcTM — pacTBOPUTENAMMU XMPOB C MOCNEAYIOWEN ee npo-
MBIBKOW — MO3BOJISIET PE3KO CHN3NTL KOHLIEHTPALMIO 1 KONMYECTBO CTOYHbIX BOA.

B KOKOHHOW HWUTW HaTypanbHOro LUENkKa COAEPKUTCH NMPUMECH Knes-CepuLMHa, CocTo-
SLLero B OCHOBHOM M3 aMMHOKMCNoT. CepulmH YacTnyHo (4 % — 6 %) yaansetcs Ha dabpu-
Kax nepeuyYHOM 0OpaboTkM Luenka npu 3anapke U pasmoTKe KOKOHOB M MOSIHOCTBIO — Mpu
XMMWYECKON MOLrOTOBKE CyPOBbIX LUENKOBBIX TKAHEN K KPALLEHUIO N OTAETKE.

CTouHble BOAbI 3aBOAOB NEPBMYHON 06paboTky NbHa HAaCbILLEHbl OPraHNYECKMU U
MUHepasbHbIMW COEAMHEHNAMM, SKCTParMpoBaHHLIMM U3 pacTeHui, a npu obpaboTke nbHa
MOYKOW — eLle W NPOoAyKTaMu XKU3HEAEATENBHOCTU MUKPOBOB — COPOXEHHBIMU XMPHBIMU
KMcnoTamm.

B npouecce npombiBky WepcTn obpasytotcs Gonbume 06bembl CTOYHbIX BOA — pac-
X0f, BoAbl Ha 1 T MbITON LiepcTn cocTasnseT 25—40 m3. CornacHo NMpUHLMNNANbLHOM CXeme
06pazoBaHusi CTOYHbLIX BOJ, B LUEPCTOMOWHOM MPOM3BOACTBE, KOHLIEHTpaUMs 3arpsis3HEHUA B
CTOKE HanpsiMyto 3aBUCUT OT Ka4eCTBa Chipbsi, MO4ABAEMOr0 Ha MPOMbIBKY (OT COAEp)KaHUsi B
HeM MOCTOPOHHMX MpUMeceit) U oT obbeMa BoAbl, y4acTeytoLlel B npouecce. UcknounTenb-
HO BbICOKOKOHLIEHTPUPOBaHHbIE CTOYHbIE BOAbLI 0DpasyroTCA Mpy NPOMBIBKE LLEPCTU MOHO-
Wmmn BelectTeamn. [laHHble 0 KONMYECTBE OCHOBHbIX 3arps3HUTENEn NpueBeaeHsl B Tabnu-
ue 3.1

Tabnuua 3.1 — CocTaB 3arpsisBHEHUIA CTOYHBLIX BOZ, NPU NPOMbIBKE LUEPCTU B KT HA 1 T
MbITOW LLEPCTU

Copra wepcTu:
KomnoHeHTbI
TOHKas NosyTOHKas rpy6as
LLlepcTHbIA 1P 350 240 40
YKnpHble KNCMOTbI NoTa 170 170 110
Copa 80 70 50
Mbino 20 15 -
MexaHuyeckune npumecun 720 700 260
BonokHo 5-12 5-12 5-12

BINK ctouHbix Bog pocturaer 20-22 r/n, npyyeM OHa Xapak-TepusyeT BCEro nulb
CellbMyH0 4aCTb PACTBOPEHHbBIX OPraHNYeCcKMX BELLECTB.

KonunyecTtBo WEPCTHOro Xumpa (Menbyanwmne Yactmubl pasmepom 0,5-6 Mk, aucnepru-
pOBaHHbIE B MOMLLEM PaCTBOPE) B CTOKE OT MPOMbIBKM TOHKOW LLepcTy konebnetcs ot 15 ao
25 r/n, cHwkasck Npu Nnpomeiske rpybon wepctn fo 1-3 r/n.

CTo4HbIe BOAbI KOKOHOMOTarbHbIX ¢abpuk copepXaT MHOro OUOXUMUYECKM NEerko
OKNCINSAIOLLMXCA OPraHNYeCKUX BELLECTB.

XapakTepucTuka CTOYHbIX BOA NPeAnpUsSTUA NepBuYHO 0OpaboTKM NbHA, LIEePCTU U
Lenka npueeaeHa B Tabnunue3.2.
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Tabnuya 3.2 — XapaKkTepucTiKa CTOYHbIX BOA NPEANPUSTUIA NepBUYHON 06paboTku
NbHa, LWEePCTU W LWenka

3aBofbl NepBUYHON dabpukm neperyHOK 06paboTku
06paboTkn NbHa: epcrtu: *
MOuYKa NMbHa ** KokoHo-
MokasaTenu cpereHe- | xumuyeckast MoTanbHbIe
payven mo- | obpabotka TOHKOW MOMYTOHKON rpy6omn abpuiku
YUNbHOW ny6a nbHa
KNAKOCTU
BaseLieHhsle | 45 17 12 15-25 | 14-36 | 40-70 | 02-03
BelecTsa, r/n
Cyxonoera- |7 50 6 35-50 | 30-50 | 15-20 1,2
TOK, r/n
3onbHoCTb
CyXoro ocrart- 40 50 35 35 40 50
ka, %
XK, r/n - - 50-60 40-50 18-20 -
BrK, r/n 1,8-2,0 0,8 20-22 16-20 4-8 0,81
AT aMMO-| 1 603 | 004 | 04-05 0,4 0,1-04 | 0,03-0,05
HUMAHBIR, (N
docdarsl, r/n | 0,01-0,02 0,06 0,05-0,1 - 0,04-0,1 | 0,04-0,06
Ocapok, % k
o6bemMy Bo- 1,5-3,5 01 4-8 - 2-5 0,5-0,8
abl **
Kupsl, F'n - - 12-20 8-10 1-3 0,04-0,2
pH 56 7-10 10-11 - 10-10,8 7,2-7,8
Conv kanvs, - - 01-0,2 | 0,1-0,12 | 0,1-0,13 -
r/n
* CTOYHbIE BOAbI OT NPOMbIBKM TOHKOW U rPy60oi LEPCTU, NPeaBapUTENEHO OTMNOEHHLIE B
TeyeHne 2 H.
** [pwn oTCTamBaHUn B Te4eHne 2 u.

B npurotoBuTenbHbIX OTAENax TKaUkUx abpuk NPOM3BOAUTCS LUNUXTOBAHUE HUTEN
CYPOBOM UMM OKPAaLLEHHOW MPSPKU ANS YCUINEHUA UX NMPOYHOCTM U YBENUYEHUS] CTONKOCTU K
nctmpanwnio. Lnnxra rotosutca us kpaxmana (3 % — 6 % OT Beca HATEN) UMKN €ro 3ameHn-
Tenen (kapbokcumetunuenntonosa [KMLU], nonvevHUNOBLIM CNWPT), XenatuHa U Apyrux
cneunanbHbIX KOMMNOHEHTOB.

B noprotoBUTEnbHbIX LieXax KamBOJSIbHBIX M CYKOHHbIX KpacunbHO-OTAEN0ouHbIX hab-
PVIK CypOBbIE TKaHWN NPOXOASAT 3aBapKy, 3amMOYKy, Banky, KapGoHN3aLmIo, MOKPYHO feKaTupoB-
Ky C NPOMEXYTOYHBIMW MPOMbIBKaMK. B kauecTBe peareHToB MPUMEHSIIOT LWEnouun, Hawa-
ThIPHBIA CMNPT, YKCYCHYIO M CEPHYIO KUCHOTbI, CUHTETUYECKNE NOBEPXHOCTHO-aKTUBHbIE Be-
Lecrsa.

CoctaB 0bWpmx CTOKOB NpeanpusATyiA No nepepaboTke pacTUTENbHOrO BonokHa Gonee
NOCTOAHEH, YEM COCTaB LIEXOBbLIX CTOKOB. OCpeaHEHHbIE AaHHbIE, XapakTepu3yoLwmx obLume
CTOKM, NpuBeaeHb! B Tabnuue 3.3
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Tabnuya 3.3 — XapaktepucTika obLymx CTOKOB NPeAnpUSTUAN No nepepaboTke

pPacTuUTeNbHOro BONOKHA

Xnonyaro-
KpacunbHo-
BGymMaxHbie
SeMbHO- OTAEMNOYHbIE JIbHsAHbIE
Mokasarenu oT abpuku JIbHokoMBUHaTLI | Gpe3eHToBbIE
KpacunbHbIe
wranenbHbIX habpukm
(cuTyenevar- o
TKaHen
Hble) pabpukmn
P -
GIBCACHNG IO VICUSIHOBE™ | 1.50-1:250 | 1:50-1:150 |  1:40-1:80 1:100
HUS OKpacku
B3eeweHHble BelecTBa, Mr/n 200400 200-250 225 450-1450
Cyxou ocTaTok, mMr/n 1200-3000 | 1000-1200 2000 2600
3onbHOCTL cyxoro ocTtaTka, % 45-70 '50 65 65-70
XMK, mr/n 600-800 1700-1800 10000-2100 800-1300
BrKnonH, mr/n 350-600 300-500 400-800 80-100
pH 9-11 8,5-11 8,2-10,5 4,3-85
A30T aMMOHUIAHBLINA, Mr/n - - - 100-500
Conu, mrin: 6-12 3-10 8-15 4-10
Xpoma megm 3-5 - - 50-300
CUHTETUYECKNE NOBEPXHOCT- 8-10 40-80 30-80 _
HO-aKTUBHbIE BELLEeCTBa, Mr/n
Ocapok, % ot o6bema BoAbI 0,2-3 0,2-1 0,2-16 0,5-5

3.1.2 CTouHbIe BOObI XNONYAaTOOYMaXHbIX OTAENOYHbIX MPOU3BOACTB

KOM npeanpuatiii xnon4aTtobyMapkHOM MPOMBILLNEHHOCTU SBMSOTCA BOLOEMKUMM
npoussoacTeamu. Hopma oTBeaeHUs CTouHoM Boabl cocTasnseT 210 M3 Ha 1 TOHHY NPOAYK-
. Mpn 3TOM CTOYHbIE BOAbI 3TUX MPOU3BOACTB OTNNYAIOTCA 3HAYUTENbHOW HEepaBHOMEP-
HOCTbLIO MPUTOKa W KOHLEHTpauui 3arpsasHeHnn: Ko3dULMEHT YacoBON HEPaABHOMEPHOCTH
obLero cToka npegnpuaTuiA coctaenseT 1,5-1,75 (cm. Tabnuuy 3.4).

Tabnuua 3.4 — KoadhduumeHT 4acoBor HepaBHOMEPHOCTY 06LLEero cToka NpeanpusTun

YAernbHoe KOnMYecTBO CTOMHbIX _
BOA, M¥/T FOT. NPOAYKLMH KoadhduumeHT yacosom
MpeanpusaTns HepaBHOMEPHOCTU
Beero B Tom uncne cnabosa- npuToKa
FPA3SHEHHbIX
JlbHsIHBIE NpsiaMnb- 4.5 - 1,5
Hble pabpuku
OT6enbHble  xnonya- 100 2540 1,1
ToBymaxHbie dabpu-
Kn
CuTuenevartHble 275-325 25-40 1,3
dabpukm
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YaenbHoe KONMYecTBO CTOYHBIX
BOA, MY/T FOT. NPOAYKLMM KoadbdpumuyueHT yacosom
Mpeanpuatuna HepaBHOMEPHOCTHU
Beero B Tom uncne cnabosa- npuToKa
FPA3HEHHbIX
KpacunbHo- 250 - 1,5
oTaenoYHole abpu-
KW WTanenbHbIX TKa-
Heu
3aBogbl  MepBUMMHON 10-25 - 25
00paboTkm nbHa: 40 - 1,5
MOYKa NbHA XMMUYE-
ckas obpaboTka
JIbHAHBLIE KOMBUHAaTBI 250400 3040 1,2-2,5

B cTouHbIX BOAax copepxaTtcs BCe BELLEeCTBA, WCMOMNb3yeEMble B TEXHONOMMYECKUX
npoueccax: otbenuBarenn, BOCCTAHOBUTENW, MSMYUTENW, BbipaBHMBATENMW, WUHTEHCUUKa-
TOpbI N Ap. TEKCTUINbHO-BCNOMOraTeneHble Bewecrea (TBB).

B tabnuue 3.5 Ha ocHoBe cbopa AaHHbIX C NPeAnPUSATUA OTpacnu NpuBeaeHbl OCHOB-
Hble CaHUTaPHO-XUMNYECKNE NOKA3aTENN CTOYHBIX BOA,.

Tabnuua 3.5 — CaHUTapHO-XUMUYECKNE NOKa3aTENN CTOUHbIX BOJ, XNON4YaToByMaKHbIX
OTAENOYHBIX MPOM3BOACTB

TexHonormnyeckme npoLecchl
Mokasarens ic;:-l::;_ Knacc Mpea- Mpea- Mpea- | Mpea-
onacHo- | MAOK™* | npustue | npuatue | npustue | npustue
HOPMaT'QB’ cTM 1 2 3 4
Mr/gm
pH 6,0-9,0 - 6,5-9.0| 6,0-9,0 - 55-6 -
BaseweHHele  BS-| 45, 4 280 | 150 92 [16-21,0| 2,809
wecTea
Cyxol octatok 1000 - 1000 - 290 380 319,17
BIKs 300 - - 75 - - 2,959
BIMKn - - - - 2,1 - -
XK 500 - 400 180 24 146 4 -
A30T amm. - 4 - - 0,4 - -
A3oT 00y, 50 - - 20 - - -
docdop obmin 12 - - 0,63 - - -
Cynbdatsl 1000 4 140 470 38 63 22,33
Cynbuabi 1,5 3 1,5 0,5 0,0005 0 -
Xnop / xnopamuHbl 5 2/4 - 0,1 - - -
Xnopuabl 1000 4 400 50 21 18,94 | 18,667
HedTenponykTol 10 3 0,9 1,74 0,05 0,1-0,3 | 0,025
ClAB H/a 10 4 1,22 - - -
CMNAB a/a 10 4 0,5 0,270 0,055 1,3 -
XKupeb! 50 - - 0,47 - - -
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OkoHyaHue mabnuupi 3.5

TexHonornyeckue npoweccel

Cornaco-
Mokasatens — Knacc Mpea- Mpea- Mpepn- Mpea-
onacHo- [ NAK™* | npuatue | npuatue | npuatue | npusatue
HOpMaTuB,
3 cTn 1 2 3 4
Mr/gm
XKeneszo 5,0 4 - 47 0,1 - -
Megb 0,005- -
1,0 3 0,011 0,046 0,001 0.02
LmHk 1,0 3 0,02 0,1 0,01 0,035 -
Kagmuia 0,015 2 0,0049 - - -
Huken 0,25 2 |ooo7 | Meree | _ 0158 |
0,15
Xpom*3 0,5 3 0,02 | 0,0145 0,01 0,035 -
Xpom *8 Menee -
0,05 3 0,027 0.05 0,01 0]
CooTHoLLeHWe - -
XMK:BMKs 25 1.96 B )
deHonbl (cymma) 5 5 - MeHee
0,002 - - -
AnOMUHMIA - MeHee
50 4 0,04 - B -
Mapraney 1,0 2 - 0,2 - — —
CsuHey 0,25 MeHee 0,1 1 - - — _
MbiWwbak - MeHee
0,05 1 0,005 - - —
PTyTb - MeHee
0,005 1 0,00005 - - -
INleTyune opraHude-
CKue  CoeauHeEHust 20 - — 0,005 - - -
(NoC)
Monuxnopuposak-
Hble BGudennnsi| 0,001 - - 0,0001 - - -
(cymma MXB)
HwutpaTt-aHnoH - 4 - - 11 - -
HuTpuT-aHnoH - 4 - - 0,08 - -
docdarsl - 4 - - 0,2 - -
O6be|v; CTOKOB, - - - - - - 929574
TbIC. M3/rog,

Moytn TPeTbs 4aCTb BCeX CTOKOB xnonano6yma>KHoro OTAENOYHOIo MPoun3BOACTBa
dopmmpyeTca B Liexe NpeaBapuUTenbHON NOATOTOBKM K KONOPUPOBAHWIO, TAE OHU YXKE CO-
AepXaT BCe BMAbI 3arpﬂaHeHw?1: npupoaHble (I'IeKTI/IHbI, NUTHWH, asoTcoaepxallne 1 BOCKO-
oBpasHble BelecTBa M 4p.), cryvaiHble (rpssb, UHAYCTPUanbHbIE Macna, nyx) 1 TeXHonoru-
yeckue (LUNMXTa u ap. XMMUYeckne peareHTbl).

224




UTC 39—2017

Bonbluyto 100 3arpsi3HEHWIA COCTaBNSAET yaansemas ¢ TKaHu wnmxTa, obpasyrowas
50 % — 60 % Bcex yrnepoacogepxawmx otxofos B crokax KOIM v Tpebytowas Ha ceoto 6u-
oaecTpykumio 60MbLIOro pacxoaa kucnopoaa.

B cToku 0T6enbHbIX LIEXOB NONajaloT Takke BCE NPUPOAHbBIE CYTHUKU LIENONo3sbl —
CONnW TSKENbIX METanNMNoB U ranoreHcoaepXalume nectTuuuabl, NCNonb3yemMsle NPy BbipalLm-
BaHWM XJ10MKa, 3amacnmsarenu, NAB, BOCCTaHOBUTENW U LLENOYHbIE peareHTbl.

Mpn otbennBaHnmn B CTOuYHbIE BOALI NMOMNAAAKT OKUCIMTENW, KOMMNNEKcoHsbl, MNAB, a
npv MepcepusaLmm — LLENOYHbIE peareHThbl.

Mpu kpaleHun 1 neyvataHun x/6 TKaHE OCHOBHYIO YacTb 3arpPA3HEHUA CTOYHbIX BOA
HOPMUPYIOT HE3a(UKCUPOBABLLMECH KpacuTenu, Aons koTopbix coctaenser ot 10 % fo
40 %. MNpwn 3TOM NPV NEPUOANYECKOM KPALLEHUN KpacuiibHasi BaHHa MOXET ObITb MCMONb30-
BaHa MHOrokpaTHo (8o 4-5 pas), NepuMoAnYECKU NOANUTLIBAsACH, U TOMNBKO NOTOM ee cbpachl-
BalOT UMM Ha abpryHbIE OYUCTHBLIE COOPYKEHUSI, UNA B FOPOACKYIO kaHanmsauuio. Mpun He-
NpepbIBHLIX METOAAx KpalleHUsi CTOYHbIE BOAbI 0OpasyloTcsi NPy NPOMBIBKE TEKCTUNBHOIO
Matepuana. Kpome kpacutenen B CToUHbIE BOAbLI nonagatot pasnuuHsie TBB (MAB, okucnu-
Tenwn, NHTeHCUMUKATOPbI, 3NEeKTPONUTLI U AP.) U 3aKpenuTenu okpacku. Tak, Hanpumep, npu
UCMosb30BaHUM ANs 3akpenneHnst okpacku npenapartos ALY, ALM, 3akpenutens yctonym-
BOro-2 Ha obopyaoBaHUM NEPUOANYECKOrO LENCTBUS B CTOYHbIE BOAbI oTxoauT 50 % yka-
3aHHbIX BELLECTB, Ha 060pyaAoBaHNUUN HENpepbIBHOrO — 25 %.

Mpwy “cnonb3oBaHMM akTUBHBLIX KpacuTernen B CTouHble BoAabl nonapaet 20 % — 40 %
(OT McxopHOro konuyecTea kpacutens, anekrponutsl, NAB, moueBuHa, koTopas, cbpacbiBa-
AICb CO CTOKaMu B BOAOEMbI, CMOCOGCTBYET NOBLILLEHUIO COAEPXKAHUSA HATPATOB.

MpuUMeHeHWe CEepPHUCTLIX KpacuTernen NPUBOAWT K HanMumMio CynbOUAoB B CTOYHbLIX
BoAax kpacunbHoro Lexa. O6bem CTOYHbIX BOA CEPHUCTOrO KpalLeHUA B COBPEMEHHbIX Kpa-
CUNBHO-OTAENOYHbIX MpousBoacTBax x/6 npeanpuaTun coctaenseT 3 % — 4 % obwero
obbema CTOYHbIX BOA,

Mpy nevaTaHun TkaHen CTOKM OBPasyroTCs, Kak M B Clydae KpaweHwus, Ha cTagum
MPOMBIBKM TEKCTUINBHOrO MaTtepuana nocrne gpukcaummn kpacurene. Ho nommmo kpacutenein
W ykasaHHbIx Bbilwe TBB cTouHble BOAbI NeYaTHbIX LEXOB coaepaT pasnuyHbie no npupoae
3arycTuTenu, T. €. MPUPOLHbIE UMM CUHTETUYECKME MONMMEPDI, KOTOpble TPebyoT AO0NONHKU-
TenbLHOro pacxoAaa KUcnopoaa Ans OKUCNEHNS MPU OUYMNCTKE.

Kpome Toro, 60nbLuyto AOMI0 Harpy3kn Ha OKPYXatoLLyto Cpeay B Nne4YyaTtHOM Liexe Bbl-
3bIBAOT TaKne NojpasfeneHusi, Kak KkpackoBapka, rae obpasytoTcs CTOUHbIE BOAbI NPU Mbl-
Tb€ pasnnuHbIX eMKkocTen. Kpome Toro, cToku o6pasytoTcs npy NPOMbIBKE KMP3bl Ha KMP30-
MOWMHBIX YCTaHOBKaxX B MeYaTHbIX MallMHaxX U «4EpHOW MOAKNaAKM» B MOWHbIX MallumHax
MM-200 nocne HaHeceHUs1 pucyHka 1 06paboTkn B 3pernbHUKaX.

Llexa 3akmroumnTensHoM OTAENKM NPEACTaBNAT HaUMEHbLUYIO 3KOMOTMYECKYH onac-
HOCTb, TaK kak B HOMbLUMHCTBE COBPEMEHHbIX TEXHOMOMMI OTCYTCTBYET CTaAusi MPOMbIBKM.
Kpome Toro, MHorme annpeTvpytowime npenapaTtbl obecneynsaoT o6pa3oBaHue KOBamneHT-
HOW CBSAI3WN C BONIOKHOM. CTOYHbIE BOAbI LieXa 3akmioumMTeNbHOM OTAENKM B OCHOBHOM o6pa-
3YIOTCH NMPWY CMEHE NPOMUTOYHbIX PacTBOPOB B MIHOCOBKE U Npu nNpombieke (1 % OT mMacchbl
NMPUMEHSIEMOro anrnpeTa), ecnv oHa CyllecTByeT. Takum obpasom, oTxon Ouonornyecku
XECTKMX NPenapaTos B CTOYHbIE BOAbI NPU 3aKIMIOYUTENBHOW OTAENKE OYeHb Mar.

Kpome 3Toro, Bo BCEX MEPEYUCNEHHBIX Liexax B MPOU3BOACTBEHHYIO KaHanM3aumo
cOpackiBatoTCA CTOYHbIE BOAbLI OT MPOMbIBKM TEXHONOMMYECKOro U BCrnomMoraTensHoro obopy-
AOBaHUS.
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3.1.3 CTouHble BOAbI NNbHAHOU NPOMbILWIEHHOCTU

B coctaB NbHOKOMBMHATOB BXOASIT YecanbHble, MPSAUIbHbIE, TKALUKME U OTAENOYHbIE
NpPOM3BOACTBA, LieX XMMUYeckon obpaboTku poBHULBI U KpaLLEHUS NMPsKK (NPY MOKPOM Cro-
cobe npsapgeHns) nnm npskebeneHbIA (Npy cyxom cnocobe npsaaeHus). Coipbem Ans Npous-
BOACTBA CIYXMUT NTEH U CMECW NbHOBOMNOKHA C XMMWYECKMU BOSTIOKHAMM.

CTouHble Boabl 06pasytoTcs nocne onepauuii MOKpOro npsiieHus, Bapku, otbenvea-
HUA M KpalleHWs POBHMLbI U MPSBKU; OT MPOLECCOB PACLUNUXTOBKM M MNPOMBIBKA LUANXTO-
BarnbHOro 00OpyAOBaHNS; OT OTOENKU TKaHEW 1 NPOMBIBOK NOCNE BCEX NPOLECCOB; OT CTaH-
LM XMMBOAOMOATOTOBKN, KOTENbHOM 1 BCMIOMOraTesbHbIX CNy»0.

CocraB 06LLe3aBOACKOr0 CTOKa NbHONPEANPUSATUA JOCTAaTOUHO CNOXEH U 3aBUCUT OT
HanpasneHHOCTU NpeanpuaTUa 1 obbema npomssoacTsa. Kak npaBuno, B NPOMCTOKax npu-
CYTCTBYIOT BOJIOKHUCTbIE OTXOAbl, KOCTpa, NPOAYKTbI HEMONHOrO paspyLUeHUs NeKTUHOBbLIX
BELLECTB (NMEeHTO3aHbl, JINMHWH, XUPbl, BOCK, 6ENKOBbIE N NEKTUHOBLIE BELLECTBA, MUHEparib-
Hble CONn), NPOAYKTbI PACLLENNEHNs HELIENSIONO3HbIX NPUMECEN, XIOPNpPonU3BoOgHbIe, opra-
HUYECKME COCTaBNSIIOWLME, OCTATOYHbIE KOHLUEHTPALUMM XMMUYECKUX pPeareHToB, Kpacutenw,
MAB, MyHepaneHbIe Macna.

Hanbonee sarpssHeHHbIM SIBMSETCA CTOK OT MPOM3BOACTBA TEXHUYECKUX TKAHEW, B
KOTOPOM COAEp)KaTCA TOKCUYECKUE COeAMHEHUS (CONU XpoMa U Meau, KpacuTenu, nponu-
TOYHbIE BELLECTBA).

B 60nbLIOM KONMMYECTBE CUIbHO3ArPsi3HEHHbIE NPOMBILLNIEHHbIE CTOKM 0Opa3sytoTcs B
NpSAUNEHOM NPOM3BOACTBE NPU MOKPOM CMocoGe NpsAeHNs (LeX MOKPOro NpsifeHust), B Le-
Xe XUMu4eckor 06paboTkn POBHULBI U KpaLLEHNA NPSKA U B OTAENOYHOM NPON3BOACTBE.

Mpu mokpom cnocobe npsgeHWs yaenbHas HOpMa pacxofa BoAbl 3aBUCUT OT BuAaa
06paboTku poBHULLI: Ans CypoBor — 3,6 n/kr, Ans xuMmmnyecku obpabotaHHon — 2,5 n/kr.

HasHaueHnne uexa xnmmyeckon obpaboTkum — obnaropaxuBaHue (xummudeckas obpa-
B0TKa) POBHULbI, KpalleHne U cyluka npsbki. OTBapka M oTbenka poBHULBI XNIOPUTHLIM UMK
LLIENIOYHOMNEPOKCUAHBIM CNOCOBOM W1 KpalleHWe MPsPKU OCYLLECTBISIETCA B annaparax Tuna
AKA.

YaenbHbIA pacxod BoAbl MO LEXY XMMUYECKON 0BpaboTkn POBHMLB! U KpaLLEHUs Npsi-
*un coctaensieT 108 n/kr. MNMockorbKy Nocne oTBapky U OTHENKM POBHULbI U KPaLLEHWUS MPSDKU
CTOYHbIE BOAbI MMEIOT BbICOKYIO TEMMepaTypy, B HOpPMaTvBe MpeaycMaTpuBaeTCsl Pacxop
BOAbl Ha OXnaxaeHue nepep cOpocoM B kaHarnmaaumio. Boay, nMetoLLyo TonNbKo Tepmars-
HOe 3arpsisHeHne, NoCre OXMaKA4EeHUs MOXKHO MCMONb30BaTh TOMBKO MOCMEA0BaTENbHO MM
kak 0BopOTHYHO.

B oTneno4YHoM NpoM3BOACTBE CypoBas TKaHb M3 TKaLKOro Npov3BoACTBa NOCTynaeT B
Lex, rae OCyLIeCcTBnsAeTCA ee oTOenka B XryTe Unm pacnpaBneHHOM. YAenbHbIA pacxos Bo-
Abl Npun ot6enke coctaenset 135 n/kr, a B pacnpasky — 60 n/kr.

TkaHW, npeAHasHayYeHHble K BbINYCKy rMafjKoKpalleHbIMW, KpacsT Ha KpacunbHO-
POSNMKOBLIX MaLLMHAX NepUoOSNYECKOro AencTens, paboTarowmx 6e3 nasneHns U Nog gasne-
HMeM. YaenbHbIN pacxoj BoAbl NPy kpaweHun — 52—68 n/kr.

YoenbHoe BoponoTpebneHve npu KpaweHun U nponutke Ope3eHTOB COCTaBnseT
25 nikr.

KonunuyectBo 06pasyroLxcs MPOMCTOKOB PaBHO KONMYECTBY MCMONb30BaHHOW Ha TeX-
HOMOrnyeckne onepauumn Boabl (NOTEPU HE3HaYMTENbHbIE). 3arpsi3HEHHOCTL CTOKOB OT OC-
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HOBHbIX TEXHOMOMMYECKMX MPOLIECCOB MO CaHUTapHO-XUMUYECKMM MOKasaTensam nprseaeHsbl
B Tabnuue 3.6.

Tabnuuya 3.6 — XapakrepmcTvKa CTOKOB OT OCHOBHbIX TEXHOMOrMYECKNX NPOLIECCOB

Mokasarenks TexHonornyeckue npoLecchl
OTBapka EeneHve KpaweHve
Ex. Mokpoe n otgen- | Kpawexve Bxryre | Benenue 8 Ha Kpacunb-
vam. | npsigere | <@ POB” | mpAxmMRa Ha pacnpasky Ho-
HULUbI Ha AKL BKO-11 pPonukoBoKn
AKO MaLunHe
pH - 6,5-7,0 8,8-96 | 94100 | 80-100| 8,589 4,045
NHTEeHCnBHOCTD - | 1:50-1:60 | 1:200- 1:150- - - 1:100
oKpacku 1:350 1:350
B3BelueHHble Mr/n 1500- 350-500 40-55 300—400 | 100-120 1990
BeLlecTBa 2000
Cyxom ocrarok mr/n | 450-600 2800- 600-700 |860-1220( 380420 20-30
4500
BMKs mr | 240-300 | 450-550 - - - -
O2/n
BMKn mr | 320-400 |770-1100 - 400-450 | 100-110 | 1600-1700
Oz/ n
XNK mr | 380-450 1300- [1200-1600| 750-800 [ 230-250 -
Oa/n 1700
A30T amm. mr/n | 1,2-3,0 2,0-3,0 - - - -
A30T o6y mr/n | 4,5-10 15-40 - - 0,4 -
docaThl Mr/n 20-28 30-80 10-18 - 1,5 -
Cynbdatsl Mr/n 25-35 - - - - -
Xnopuabl mr/n 38-45 - - 150 50 3545
Hedbrenpogyktbl | mr/n | 700-1000 - - - - -

Mo coctasy 3arps3HEHWI MPOMBILLNEHHbIE CTOKU OT TEXHOMOIMYECKUX onepauyin Mo-
ryT 6bITb NOApasAeneHsl Ha cneayroLe Bobl:

- MacrocoaepXallme — OT LieX0B MOKPOro MPSAAEHNS;

- COfepXallMe opraHMYeckMe BeLLecTBa PacTUTENIbHOrO MPOUCXOXAEHUS — OT one-
pauuii oTBapku n GeneHuns;

- cogepxallume KpacuTenu pasHbix KIaccoB — OT Ornepaumii KpalleHus,

- copepxalume conu Taxenbix metannos (Cu?* — go 80 mr/n, Cré* — no 45 mr/n) —
OT NponuTkn Gpe3eHToB.

K HanBonee onacHbIM XMMUYECKUM 3arpsi3HUTENSIM CTOYHBIX BOJ, B TEKCTUITBHOM NPO-
N3BOACTBE MOXHO OTHECTU AWOKCWHBI, MPUCYTCTBME KOTOPbIX, MO-BUAMMOMY, CBSI3@HO C 1C-
nonb3oBaHVeM AN OTOEeNKM TKaHeW BOAHbLIX pacTBOPOB XNOpuAa W rUMoXriopuTa HaTtpus.
JvokcuHbl — 310 rnobankbHble SKOTOKCMKaHTLI, obnagarome MOLLHLIM MyTareHHbIM, MMY-
HOZAENPECCAHTHbIM, KaHLEPOreHHbIM, TEpaToreHHbIM 1 aSmMBpuoTokenyeckum aencrenem. Co-
LepXaHue XMopUPOBaHHbLIX OPraHMYEeCKUX COEAMHEHUA B CTOYHbIX BOAAX TEKCTUMbHbLIX
npeanpusiTUiA 3aBUCUT OT BMAA UCMOMb3yeMbIX OTOenmMBatoLmMx npenaparos. [JaHHbe no co-
LEPKAHWIO XITOPUPOBAHHBIX OPraHUYeCcKUX COeAUHEHWI (Mr/fn) B CTOYHbIX BOAEX TEKCTUMb-
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HbIX NPEANPUATUA NPU UCNONB30BaHWUN PasnUYHbLIX OTOENMBAIOWNX NpenapaToB NPUBEAEHbI
B Tabnumuye 3.7.

Tabnuya 3.7 — CoaepxaHune XropmpoBaHHbIX OPraHUYeCcKNX COeANHEHUN B CTOYHBIX
BOAAX TEKCTUIMbHbIX NPeANpPUATUN

Tun BbipabartbiBa- o
o Ot6enuBaiowmi peareHt
eMOUu TKaHn
1 2 3 4 5 6 7 8 9 10 11

CypoBas 286(29,7|0075|894| 84 (331 O 0 |0,23|0,18| 0,05
E:S”J””XTOBa”' 64,0|78,0| 0,78 12'3 11,5 | 5,24 | 0,74 | 1,01 | 0,99 | 2,98 | 0,62
OTtBapeHHas 16,6(20,7| 028 |7,24|6,23|1264|0,32|0,34 062 16 | 0,41
PacwnmxrosaH-
Has un oTeapeH-|196(20,5| 0,40 |7,14|10,5| 2,7 | 0,34 | 0,23 |0,47 | 1,98 | 0,39
Has

MpumevarHne — Otbenusarowmii peareHt: 1, 2 — runoxnoput Hatpus; 3, 7-11 — ne-
pokena Boaopoaa; 4—6 — XnopuTt HaTpus.

Kak BMAHO M3 npuBeAeHHbIX AaHHbIX, BEeneHne rmnoxnopuToM HaTpus 4aeT Makcu-
ManbHOe cofdepXaHue rarnoreHMpoBaHHbIX YrneBoaoponoB. [JOCTaTtouHO BbICOKUA YPOBEHL
COAEpXaHUs STUX YrneBOAOPOAOB HabnopaeTca Takke U NpyM UCMONb30BaHWM XnopuTta
HaTpus. Hanuuve B rvnoxnoputHOM OTOenvBaroleM pacTBope MPUMeECcelr PacTBOPEHHOro
xnopa MOXeT MPUBOAUTL K €ro KpanHe HexxenatenbHbIM peakumam C pasnmMyHbIMK repouum-
famu (B T. Y. AecponmaHTamm), OCTaTOMHOE KOMMYECTBO KOTOPbLIX BCErga NpUCYyTCTBYET B
xnonyatobymaxHon TkaHn. OTbenka ¢ NpUMMEeHEHNeM Nepokcuaa BoAopoaa He AaeT Takoro
BbICOKOIO YPOBHSI COAEpXaHUS ranoreHMpoBaHHbIX YrnesoaopoaoB.

Obpa3soBaHne AMOKCUHOB B CTOYHbIX BOAAX TEKCTUMbHBIX MPEANPUSITUN MOXET Npounc-
XOAUTBL 3a CHET KOHAEHCaummM xnopdeHonoB, HanpuMep, NeHTaxnopdgeHona, Ucnosib3yemoro
ANS Aecukaumm XnonyaTtHuka.

OpyrM «nocTaswukoMy OeHONCoAepKalUMX apoOMaTUHECKUX CTPYKTYpP, KOTOpble B
XOAe XUMWYECKMX NpeBpaLLeHNA MOTyT NPeBpaLlaTbCs B MOKCMHOBBIE COEAVHEHUS, ABNS-
HOTCA NPUPOAHLIE N COMYTCTBYIOLME BELLECTBA XIOMNKa: XJIoporeHoBas Kucnota, ¢nopornto-
LWMH, Pe3opumH, nupokaTexuH u ap. TakuMm obpasoMm, TOKCUMUYHbIE OpraHudYeckue eeluecTea
NOCTyNaroT, B OCHOBHOM, 13 OTGENBHOr0, KPacunNbHOro, 3pEnbHOro U KpackoBapKo-Ne4aTHoro
LIeXO0B.

AHanma nx cogepxaHusi B CTouHbIx Bogax XBK npoBoasit ogHOBpeMeHHO MeToaamu
raso-xuakoctHon xpomartorpacdpum (IMKX) n xpomaro-macccnekrpometpum (XMC). Coueta-
HUE€ UMEHHO 3TUX aHaNUTUYECKUX UHCTPYMEHTanbHbIX METOAOB OBbIYHO MCMNONb3yeTca Ans
onpeaeneHns nonuxnopuposaHHelx Gudennnor (MXB), nonuxnopanbeH3oaANOKCUHOB
(NXAA) v nonnxnopandensodypanos (MXAP).

CTOuHbIE BOAbI IbHOKOMOMHATOB OTBOASATCS TPEMS CETAMMU: BbICOKOKOHLIEHTPMPOBaH-
HbIX BOA, NPOW3BOACTBEHHLIX BOA, GnM3kMX NO cocTaBy K ObITOBLIM U 06beaAnHSAEMbIX C HU-
MW, N JOXAEBbIX CTOKOB. [N O4YMCTKM CTOYHBIX BOJ, 06pasytolmxcsa NpyM MoOYKe U nponapke
nbHa, uenecoobpasHo NpMMeHeHVe nonen dpunsTpaumm nnm opowenus. MpesesaputensHoe
CHWKEeHWe KOHLEeHTpauun ctouHbix Bog Ao BIK 1000-1500 Mr/n pocTuraeTcs nytem mx
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pasbaeneHus apyrumm Bogamu. [puUMeHeHWe Takux OKucnMTenewn, kak OGuonornyeckve
UNbTPLI N @a3POTEHKW, HE PEKOMEHLYETCS BCNEACTBUE BbICOKOM Ha4anbHOW KOHLIEHTpaumm
CTOYHBIX BOS WM CTabunbHOCTU PacTBOPEHHBbIX B HUX OPraHv4ecknx Beljects. Harpyska Ha
nons UNLTPaUMM M OpPOLUEHWS MPUHUMAEETCH C YYeTOM XxapakTtepa rpyHToB W BuAaa
KYNbTUBUPYEMbBIX PACTEHU, TaK e KaKk Npu 04MCTKE ObITOBbIX BOA.

Y[,0BNeTBOPUTENLHbIE PE3YNbTaThl MONYYAKTCA NPU OYNCTKE CTOYHBIX BOA B MNpyAax,
OIHaKO STOT METOL O4YMCTKM CTaHOBUTCH 3PEKTUBHBIM TOMBKO Npu BonblioM npeaBapu-
TenbHOM pa3baBneHun CToYHbIX BOg. [pojomKkMTensHOCTE X NpebbiBaHns B Npyaax AOMmK-
Ha ObITb He MeHee 7—10 cyTok. Jlyylime pesynbTaThl NoNy4YaloTea B CryYasax NpUMeHeHns 2—
3 cTyneHen NpyAoB C nepenagaMmm Mexgy HUMW.

OumnCTKY CTOYHBLIX BOA OT XUMMYEckon obpaboTkm nyba nbHa cnepyeT NpoBOAWTb
pasfensHo. Hanbonee KOHLEHTPMPOBaHHAs YacTb CTOKOB — BapoO4Has XWAKOCTb — Bblae-
naetcsa n cobupaeTcs B HakonvTene MnvM nogsepraeTcs Tepmuyeckon obpabotke. Ycpea-
HEHHbIE KMCIble W LLEMOYHbIE NMPOMbIBHbIE BOAbI OYMLLAITCS Ha nonsx dunstpauum, pac-
CUYNTBLIBAEMbIX MO HOPMaM A5 GbITOBLIX CTOYHBIX BOA.

3.1.4 CTouHbIe BOAbI WEPCTAHbIX OTAENOYHbIX NPeAnPUATUNA

CocTaB CTOYHbIX BOA OTAEMNOYHbLIX MPEAMNPUSTUNA LUEPCTAHON NPOMBLILLNEHHOCT B
3HAUMTENBHOW CTEMEHW 3aBUCUT OT NMPOMUNA NMPOU3BOACTBA: TOHKOCYKOHHOE, KaMBOJSIbHO-
CYKOHHOE, TEeXHUYECKUX CYKOH, KOBPOBOE, LeX KpalleHWsl NeHTbl KaMBOMbHO-NMPSAUNIbHOM
habpukm N T. N.

LlepcTsaHble BONOkHa — BeLyecTBa 6enkoBON NpupoAbl, cogepxalime npMmMecu Lep-
CTHHOrO XWpa, NoTa W1 rpssun, KONMMYECTBO KOTOPbIX AOCTUraeT B TOHKOW MEPVMHOCOBOW LUEp-
ctn no 60 %, a B rpy6on wepctn 25 % — 35 % oT ee Beca.

Wcnonb3oBaHue 3HauMTenbHbIX KONMUMYECTB peareHToB, kpacutenewn, NMAB wn Bogpl
nponcxoanT B npoueccax kapboHW3auMn U KpaweHUsl LWEePCTASHOro BOMOKHA U KpalleHWs
rpeGeHHON NEHTbI.

LlepcTaHoe BONOKHO ANSi NOBLILLEHWUS PACTSKUMOCTU M YMEHBLUEHUS 3NeKTpM3auum B
npoueccax NPSAeHUA 3amMmacnmMBaroT aMyrnbcusMn (2 % — 6 % OT Beca LepCTu) U3 KopuaH-
JPOBOr0 Macrna, ONEVHOBOW KWUCMOTbl, TPUITaHONaMMHa, CUHTETUYECKUX MOBEPXHOCTHO-
aKTMBHbIX BELLECTB.

B noprotoBuTenbHbIX LieXxax KamBOSIbHbIX M CYKOHHbIX KPacunbHO-OTAENOYHbIX (hab-
PVIK CypOBbIE TKaHWN NPOXOAAT 3aBapKy, 3amMOuKy, Banky, KapGoHN3aLmio, MOKPYHO feKkaTupoB-
Ky C NPOMEXYTOYHBIMW MPOMbIBKAMK. B kadecTBe peareHTOB MPUMEHSIIOT LWENouMn, Hawa-
ThIPHBIA CMNPT, YKCYCHYIO M CEPHYIO KMCNOTLI, CUHTETUYECKNE NMOBEPXHOCTHO-aKTUBHLIE BE-
wecrea. B npurotoBuTenbHbIX OTAENAX TKALKUX (habprk NPON3BOAUTCS LUNNXTOBAHUE HUTEN
CYPOBOM UMK OKPAaLLEHHOWN MPsPKU ANS YCUNEHUS UX MPOYHOCTU U YBENUYEHUSI CTOMKOCTU K
uctnpanuio. LLnnxta rotoeutca U3 kpaxmana (3 % — 6 % OT Beca HATEWN) UK ero 3ameHu-
Tenen (npenapat KMLU — kap6okcumeTnnuennionosa, nonMBUHUNOBLIA CAKPT), XenatnHa u
LPYrux cneyparnbHbIX KOMMOHEHTOB.

CocTaB CTOYHbIX BOA, CYKOHHbIX (habpuk B 3HAUUTENBHOW Mepe 3aBUCUT OT BMAA NpU-
MeHAeMOoro KpaweHuns. Mx obLumii CTok MMEET BbICOKYHO LIBETHOCTb, MCYE3AIOLLYy0 B HEKOTO-
pbix cnyyasx npu pas6aeneHum go 400 pas.
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B cTouHbIX Bogax kucnopoa notpebnsioT B OCHOBHOM MPOAYKTbl pacnaga LnuxTbl U
3amacnuearene ONevHOBOW W YKCYCHOMW KucnoTbl. [pu 3ameHe kpaxmana acdupamu Len-
NoNo3bl NOTpebneHne KUCnopoaa 3HaUUTENBHO CHIDKAETCSl.

OcaxaeHne B3BELLEHHbIX BELWECTB U3 CTOYHOM XUAKOCTU NPy ee OTCTanBaHun Npounc-
XOAUT 3aMeaneHHo — obbeM ocagka vepes 2 U coctaenseT 0,05 % — 0,7 % ot o6bema oT-
CTavBaeMon BoAbl.

B cTOYHbIX BOAAx OT KpaweHUs! LUEPCTU KUCIOTHO-XPOMOBBIMY KpacuTEnamMmn coaep-
XUTCH TpexBaneHTHbIM xpoM. lMpu BeIbope MeToaa 06paboTkm ocaska cnefyeT yuuTbiBaTh,
4YTO B CNy4asx ero copakmsaHus KOHLIEHTPaLUa TpaxBareHTHOro Xpoma He A0SmKHa NpeBbl-
waTtk 25 Mr/n ocagka; npn MexaHu4eckon obpaboTke ocaaka NpUCYTCTBUE B HEM XpOMa He
BbI3bIBAET OCIIOKHEHUNA.

KpalueHne BOMOKHUCTLIX MaTepuarnoB MPOM3BOAUTCH UCKYCCTBEHHBIMU OPraHUYECKU-
MU KpacuTenaMu: NpsMbIMK, KyGOBbIMW, CEPHUCTBLIMU, KUCMOTHO-XPOMOBbLIMUK 1 Ap. Bcnomo-
ratenbHbIMWU MaTepuanammn npu 3ToOM CnyxaT noBapeHHas u rnaybepoBa Conb, CEPHUCTLIN
HaTpU, CONSHAA WKW YKCYCHas KUCNOTA, PasnnyHbie 3aKpenutenu U CUHTETUYECKME Mo-
BEPXHOCTHO-aKTUBHbIE BELLECTBA.

MoaToMy CTOuYHbIE BOABI MOTYT COAEPXKaTb PA3NUYHBIE KPacUTENW. XPOMOBbIE, Me-
TanmnoKOMMEeKCHbIe, akTMBHbIE. MOMMMO KpacuTenemn, CTOYHblE BOAbI COAEPXAT KUCMOTbI
(cepHyto, ykcycHyto), conm (NaCl, Na2S04, Na2COs, NH4OH v apyrue), coeanHenms Cr3 u
Cr*8, MAB v BbipaeHvBaTenu. CneumbuieckuMm 3arpasHEHNSMU CTOUHBIX BOA TEKCTUIbHbIX
habpuk ABNSOTCA CUHTETUYECKME NOBEPXHOCTHO-AKTUBHbIE BELLECTBA.

MpuvmMeHsemble B oThenke HemoHoreHHble npenapatel OMN-7 n OMN-10 (npon3soaHLle
NONMUSTUNEHITIMKONEBBLIX 3UPOB) U aHMOHAKTUBHBLIM MNpenapar cynbdaHon (ankunapun-
cynbdoHaT) He paspyllalTca B npoueccax OUOXMMUYECKOW OUUCTKM CTOYHBLIX BOA.
B koHueHTpauusx 10—40 mr/n aTM npenaparbl 3aTpyAHSAT TPaHCNOPTUPOBAHUE U OYUCTKY
CTOYHbIX BOA BCMEACTBUE UHTEHCUBHOIO neHoobpas3oBaHusl Ha nepenagax TeYeHuss BOAbl U
0COBEHHO B a3paLMOHHBIX COOPYKEHMSX, a TakKe U3-3a TOPMOXEHUS BUOXMMUYECKNX NPO-
LieccoB MUHEpanusauum opraHnyeckoro Bellectsa. AHMOHOAKTMBHBLINM npenapat TMC (ToH-
KOMOIOLLIEE CPELCTBO) HA4YMHAET OKa3blBaTb BPEAHOE BIMAHNE Ha OYMUCTKY CTOYHbIX BOA MpU
KOHUeHTpaumu cebiwe 100 mr/n.

OanHble o BIMK n XK Ha 1 1 B pacTBOpe HEKOTOPLIX peareHToB, NPUMEHSEMBIX B TEK-
CTUNbHOM NPOMBILLNIEHHOCTH, NPUBEAEHBI B Tabnuue 3.8.

Tabnuua 3.8 —BlNKwun XMKBr Ha 11 peareHTa B pactBope

PearenTnbl BMK XAK
MeTasuH 55 -
YkeycHas kucnora 0.9 -
KapBamon 0.6 -
Kpaxman 0,5 -
AHVOHOaKTMBHBIV Npenapat TMC 0,5 0,9
cynbdaHon 0,007 1,7
HewonoreHHbIn npenapart OMM-10 0,005 22

KonuuectBo CUHTETUYECKMX NMOBEPXHOCTHO-aKTUBHBLIX BELLECTB B CTOYHbIX BOAax OT-
AenoYHbIX TeKCTUNbHBIX dabpuk konebnercsa ot 5 go 150 mr/n, ogHako B CBA3M C pacLumpe-
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HMeM obrnacTM nNpUMEHEeHUs1 B MNPOU3BOACTBE 3TUX PeareHToOB cneayeT OXuaatb yBe-
TINYEHNS UX KOHLIEHTpaLUMM B CTOYHbIX BOAAX.

DUINKO-XMMUYECKUI COCTaB CTOUHbIX BOA HENOCTOSIHEH, 0COOeHHO npu pabote hab-
pyk Ha obopyaoBaHUK nepuoandeckoro gencrevs. MorpebneHve kucnopoga CTOYHLIMU BO-
LamMy NpouCXoauUT B OCHOBHOM MpoAyKTamu pacnafa NpupofHbIX NPUMECEN K UCXOAHOMY
Cbipbio 1 Nwb Ha 40 % — 35 % —NpUMEHAEMbIMM B NPOU3BOACTBE peareHTamu. 3ameHa
Kpaxmarna MCKYyCCTBEHHbIMWU MpenaparaMu Npyv U3roTOBMEHUN LUMNXTLI, NEYaTHBIX KPacok w
annpeToB nNpusoauT K cHWKeHMto BIK cTouHbIX Boag Ha 35 % — 45 %;

HepacTteopeHHble NpuUMecK B CTOYHbIX Bogax Ha 20 % — 50 % cocToAT U3 opraHude-
ckux BellecTB. Hanbonbluee KOMMYECTBO B3BECEN COAEpXaT CTOYHbIE BOAbI MEeYaTHbIX OT-
[LENOB 1 KPackoBapokK, MEHbLLEE — CTOKM OTOENbHBIX U KPACKITbHBIX LIEXOB.

O6beM BbiNaBwero ocaaka npesbilaeT 3 % OoT obbema BoAbl, BNAXHOCTb €ro co-
crtaBngeT 98 % — 99,5 %. B ocagke CTOYHbIX BOA CEPHUCTOrO KpalleHUs COAEePXUTCA A0
20 % — 35 % cepbil.

[ns npugaHns TkaHsM CBONCTB HECMMHAEMOCTU Ux oOpabaTbiBatoT B pacTeopax Tep-
MOPEAaKTUBHbBIX CUHTETUYECKMX CMOIN € NOCNEAYIOLENn TeEpMUIECKON 06paboTkon U NPOMbIB-
Kamu.

Mpu oTAenke KamBOJbHBIX TKAHEN NPOBEASHWE NPOLECCOB PACLLNNXTOBKM U NPOMbIB-
KV MPUBOAUT K MOCTYMNINEHUIO B CTOYHbIE BOAbI LUMAUXTYIOLMX BELIECTB — NOANBUHUNOBOMO
cnupTa, nonuvakpunamuaa, kpaxmana u npoaykTos ero aectpykuuu, MAB. B cykoHHOM npo-
W3BOJACTBE 415 MPOBEAEHMS Banku 1 MPOMbIBKA MCNOMb3yoT pasnuyHbie NMAB n TBB. MNocne
kapBoHM3aLMn 1 KpaLLeHWs KaMBOIIbHBIX M CYKOHHbBIX TKAHEM B CTOYHBIE BOABI NOCTYNAIOT 3a-
TPA3HEHNS, aHanorMyHbIe ykasaHHbIM paHee Ans kapboHM3aummn 1 KpaleHUs BOMOKHa.

B oueHb HebonbLUMX KOMMYEeCTBax B CTOYHbIE BOALI MOMYT Nonagarb npenaparbl, Uc-
nonb3yemble AN 3alUMTbl LWEPCTN OT kepaTodaroB — MO, KOBPOBbIX KY4KOB — U rnpena-
patbl ANa NpUAaHns cneuunarnbHbIX CBOUCTB.

[lo HepaBHero BpemMeHn Ans BOAOOTTANIKUBAOLWEN OTAENKU UCMOMb30Banu XpoMCco-
Aepxawmin npenapat — XpoMonaH (XpoMcreapunxnopua), pasbaBneHHble pacTBOpbl KOTO-
poro npu ANUTENBbHOM WUCMONb30BaHWM KOPPOAMPOBani HesalULEeHHOe Xemne3o, MSIKYHo
cTanb U Mefb. 3TW MeTanrbl Nonajganu B CTOYHbIE BOAbI B 60nbLuMx kKonnyecTBax. Takke B
CTOYHbIE BOAbI NMPUY CIyCKE OCTATKOB anmnpeTupyrowmx COCTaBOB U3 BaHH NIIFOCOBOK nonaga-
NN KPEMHUMOPraHUYeCKUe 3MyInbCUK, napaUHOCTEapUHOBLIE C COMSIMU antOMUHUA UMv
umpkoHus (Mepcuctonb E), aMynbcum Ha ocHoBe OTOpPOpraHMYecknx COeAUHEHUA — Ans
MacnooTTaskKMBaIOLWEN OTAENKM, NpenapaTbl Ha OcHoBe coeanHeHun docdopa, PTOPKOM-
MNEKCbl TUTAHA U LIMPKOHUSI — A1 OTHE3ALWUTHON OTAENKMU.

B kauectBe MonesalMTHbIX NpenapaToB UCMOMbL3YHT MOMaHTUH °, MuTuH FF, 3BnaH
N, AnanapuvH, NEPMETPUHBI PasnnYHbIX MAPOK. 3TN COEAUHEHWSA HaHOCATCH Ha LIepCTAHoe
BOJIOKHO MPW ANUTENBHOM XPaHEHWU HEMBITOW LUEPCTU, @ Takke B OTAENOYHOM NPOU3BOA-
CTBE — B MpoLecce KpalleHNs Unm cpasy Nocne KpaleHus —pu UX BBEAEHUN B Kpacunb-
Hyt0 BaHHy. Cpean ykasaHHbIX Mone3aluUTHBIX NpenapaTtoB aKorornyeckum TpebosaHnem B
HambonbLLEW CTENEHN YAOBNETBOPAIOT CUHTETUYECKNE NMPETPOUIbI — NEPMETPUHDI.

Kpome pasnuyHbIX XMMUYECKUX 3arpsa3HUTENEN B CTOYHbIX BOAAX BCEX TUMOB LWEPCTA-
HbIX KPacUnbHO-OTAENOYHbIX NPON3BOACTB NPUCYTCTBYET GOMbLLOE KOMUYECTBO MEXaHUYe-
CKUX 3arpsi3HEHWIA (BOMOKOHLA, HATK U Np.).

OcpepaHeHHbIe NoKasaTenn KavecTBa CTOYHbIX BOA LLEPCTSHBLIX NPEANPUSTUN NpuBe-
AeHbl B Tabnuue 3.9.
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Tabnuuya 3.9 — OcpeaHeHHbIE MOKa3aTeny Ka4ecTBa CTOUHbIX BOJ LLEPCTSHbIX
NpPeanpUATUN

3HaueHue nokasarenei AnA NpeanpUaTUn
KamsonbHo-
KamsoneHo- TOHKOCYKOHHasA npsiaunbHas
Moka3zarenb EA. M3M. | cykoHHBIN KoMEW-
HaT C KpaLLICHMEM cabpuka c uexom | cpabpuka c Lexom
BOMOKHA 1 T | (PALUSHVS BOMOKHA | KPALLGHUS NEHTb!
1 BONOKHA
pH — 7-8,5 6-8,5 5-9
BaBeweHHble BeLe- Mmr/n 150-250 150-250 150-300
cTBa
Cyxow octatok (06- Mmr/n 1000-1250 1000-1500 1000-2000
Lee coaepxaHue co-
nen)
Mopor pasbaeneHus KpaTH. 1:150-1:250 1:150 1:200-1:500
(8O ncyesHoBeHNs
useTta)
BMKnosm, mr O2/n 200-500 200-500 200-500
XK mr O2/n 400-900 400-1000 500-1000
A30T aMMOHUNHbINA Mmr/n 15-20 22-26 15-25
docdatbl Mmr/n 5-6 5-8 5-8
Cr+ 3-6 3-6 5-7
Xnopugbl Mmr/n 100-200 100-200 150
MAB mr/n 40-60 40-60 30-50
Macna vn acmpopac- Mmr/n 20-35 15-30 25-40
TBOPUMbIE NPOAYKTbI

Konunuectso kpacuteneld, MAB, Cr*® u Cr*3 moxeT 3HauuTenbHO konebatbca Ans
CTOYHbIX BOJ Pa3fnYHbIX NPon3BoAcTB. Tak, KpacuTenn MoryT NPUCYTCTBOBATL B YCPEAHEH-
HbIX CTOYHbIX BOAAX B Konmuectsax 5—15 mr/n, B To Bpems Kak CTOYHbIe BOAbl KpacumbHbIX
annaparos (T. €. KOHUEHTPUPOBaHHbIA NMOTOK) MOryT cogepxatb kpacutenen ao 70 mr/n. Ko-
nnuectso MNAB B cpefHem coctaenset 70-100 mr/n. B 3aBMCMMOCTM OT UCNOSb3YEMbIX
KIaccoB KpacuTesnei XPOM MOXET U He COAEePXAaTLCS B CTOUHbIX BOAAX, HO €CN NPUMEHS-
FOTCS XPOMOBbIE KpaCUTENM, TO COAEPXKaHWE B KOHLEHTPUPOBAHHOM KpPacunbHOM MNOTOKE
MoxeT gocturate, mr/n: Cr*® — fo 15, Cr® — o 50. B NpOMbIBHOM NOTOKe CopiepXaHne
Xpoma 3HauMTenLHO HKe 1 coctaenseT, mr/n: Crt3-0,03-0,05, Cr*® — po 10.

Takum 00pasom, CToUYHas BOAA NPEANPUATMIA LLIEPCTAHOM NPOMBILINIEHHOCTH, coaep-
xallasi 3HauuTenbHble KONMYECTBa 3arpA3HEHW, AOMMKHA HaNPaBATLCS B COOPYXEHUS f10-
KanbHON O4YMCTKN. OCHOBHYIO MacCy CTOYHBIX BOJ LIEPCTOMOEK COCTABASAIOT KOHLIEHTPUPO-
BaHHbIE CTOKM MPOTMBOTOYHOW NPOMBIBKA (50 %); rpsiaHbIe CTOKM OT OuMCTKM 6apoK MalLmH
COCTaBMAOT BCEro NULb S %; OTHOCWMTENbHO Manosarpsi3HEeHHbIE BOAbI NMPAMOTOYHOTO MO-
nockaHys MbITon wepctvt >45 %. OpUeHTUPOBOYHbLIE AaHHBIE O COCTABE 3TUX CTOKOB MpUBe-
AeHbl B Tabnunue 3.9.

Wayuyenme BnmsHUs cToqHbIx BoA habpuik nepeuyHoi 06paboTku Wwepctu Ha paboty
CTaHUWI adpaLyn Mnokasano, YTo KOMMYEeCTBO LIEPCTOMOMHBIX BO B CMECH C FOPOACKUMU He
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fomkHo npesbiwats 1 %. MNpu Gonbluem ux konmvectTese B obLleM CToke HeoBxoaMmo npu-
HUMaTb MEpbI MO CHWKEHUIO KOHLIEHTpaLMK xunpa u 6opbbe ¢ neHoobpa3oBaHueM Ha aspa-
LIMOHHBIX COOPYKEHMUSAX U B METAHTEHKAaX.

[na BbiaeneHus MMHepPanbHbIX NPUMECEN U3 CTOUHBIX BOA, NMPUMEHSIFOTCS NECKOOBKM
C MEexaHu3MpoBaHHbIM yaaneHnem ocagka. B neckonoekax sapgepxuBaetcs 35 % — 40 %
BCEX MUHEparbHbIX MPUMECEN K LUEPCTW, NOCTynawwen Ha npomeiBky. Ocaaok n3 neckono-
BOK 06€3BOXMBAETCHA HA NECKOBbIX MIIOLWaaKax.

[na 3agepxaHnsa BONOKHA NPUMEHSIOTCA MEXaHU3MPOBaHHbIE BONOKHOYNOBUTENN.

BbigeneHue LLEpCTHOroO Xupa U3 CTOYHbIX BOA MPOTMBOTOYHOM MPOMBIBKM TOHKOM Y
NOMYTOHKOW LUEPCTU MPOU3BOAMTCA MO PnoTauMOHHO-CenapaumoHHoMy cnocoby B uexax
XupogoObblum, BXOASALWMX B OCHOBHOE MpPOM3BOACTBO. Bbixop xwupa-chipua coctaenaer
50 % — 60 % OT HayanbHOro €ro KonM4YecTea B BoAe, NOAAHHON Ha ycTaHoBKy. CHWKeHue
BIMK crouHbix Bog npu atom gocturaet 40 % — 50 %.

Mocne npeppapuTensHor 06paboTkn CTOYHbIE BOALI HaMPaBRsOTCA B OTCTONHUKW,
paccuuTaHHble Ha npebbiBaHMEe B HUX BOAbI B TeUeHue 2 u. OTCTOsIHHasA XUAKOCTb HEUTpa-
nmayetcs fo pH = 8-8,5 n HanpaenseTca ana copaxvBaHua B METaHTEHKU. Bosepat yactu
ocafKa U3 OTCTOMHUKOB MOCIe METaHTEHKOB M MHTEHCUBHOE NepeMeELLMBaHNE COAEPKUMOro
Kamep yckopsieT npouecc copakmBaHus.

Bbixop rasa pocturaet 10 o6beMoB Ha 1 0ObEM KUAKOCTU.

JanbHenwasa GuonorMyeckas O4MCTKa LLUEPCTOMOMHBLIX CTOYHbLIX BOA MPOU3BOAWUTCS
COBMECTHO C 6bITOBbIMW CTOYHLIMW BOAaMU WU BOAAMU OT MOMOCKaHUS MbITOW LUEPCTW.
B kayecTBe okMcnMTEnen NPUMEHSAIOTCH aSPOTEHKN-CMECUTENN C pereHeparopamu.

Mpu nosblweHHbIX KoHUeHTpaumax HIMAB B cTouHbix Bogax (csbiwe 10 mr/n) Hop-
manbHasi paboTta 6ronornyeckmx okucnuTenen Hapywaetcs. [oaTomy B Takux cnyqasx Tpe-
OyeTtcs cneuymaneHas, npeasapuTensHasa 06paboTka NPOMbILLNEHHbBIX CTOKOB.

3.1.5 CTouHbIe BOAbI OTAENOYHbLIX NPeANPUATUIA WENKOBOM OTpacnu

ChipbeM 4N NPOM3BOACTBA LUENKOBLIX TKAHEW, B OCHOBHOM, SIBNAIOTCA XUMUYECKUE
BOMOKHA, a Taikke CMeCb HaTyparnbHbIX U XUMUYECKMUX BOSIOKOH. KOnNnuyecTBo LWenkoBbIX Tka-
HEN, N3roTaBMMBAEMbIX U3 HAaTyPanbHOro BOMOKHA, HE3HAYUTENBHO.

B cocTae kOMOMHATOB LLENKOBbIX TKAHEN BXOAAT NPAAUIbHbIC, TKALKME N KPaCUMbHO-
oTaenoydHble npoussogctea. OCHOBHBIMWU BOAOEMKUMW NPEAMNPUSATUAMU ABNSAIOTCA KOMOBUHa-
Tbl LUTa@NENbHBLIX TKAHEW C LieXaMu KpaLeHNs BONOKHA U NPSiKK, KOMOMHATBI LLIENKOBbLIX TKa-
HEN M3 UCKYCCTBEHHBIX M CUHTETUYECKUX HUTEW, TKAHEW C LieXaMun KpalleHWs BOMOKHa W
NPSPKN, KOMBUHATLI LLESKOBbLIX TKAHEN U3 UCKYCCTBEHHbBIX U CUHTETUYECKMX HUTEW, U TKaLKO-
oTaenoyHble habprku LIENKOBLIX BOPCOBLIX TKAHEN (MEXOBbIX U 6apxaTHbIX).

CTouHble BOAbl OTBOAATCS C MOMOLLBIO TPEX CeTen: NPOM3BOACTBEHHbIX 3arpsi3HEH-
HbIX BOA, TPeOYOLLMX NOKANbHOW OYUCTKKM (NOCHE TEXHONOMMYECKMX NPOLIECCOB OTAENOYHOrO
Npou3BoACTBa), NPON3BOACTBEHHLIX BOA, HE TPebylowmx NpeaBapuUTENbLHON OUNCTKM, U XO-
3ANCTBEHHO-ObITOBbIX CTOKOB.

TKaHN U3 XUMWYECKMX BOJIOKOH PacLUfIMXTOBLIBAOTCSH B PacTBOPax CUHTETUYECKUX
NMOBEPXHOCTHO-AKTUBHbLIX BELLECTB M NPOMbIBAKOTCA. B CTOUHbIE BOALI MPU 3TOM OTXOAAT
NpoAyKTbl pacnaja WnxXTbl U 3aMacnmeaTeny BONOKHA, a TakKe NPUMEHEHHbIE peareHTbl.

B uexax KpallueHus BONOKHa (BUCKO3HOE, HWUTPOH, KanpoH) okpawmsatoT. [loaTomy
CTOYHbIE BOAbI MOIYT COAEpXaTb pasnu4yHbIe KPacUTENN: KUCIOTHbIE, aKTUBHbIE, KAaTUOHHbIE,
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npsmble. MNMonuadmpHoe BonokHO (naBcaH) 0BbLIMHO MOCTYNAeT yxe okpalleHHbIM. Ho B He-
KOTOpbIX Cry4asX naBCcaH OKpalMBarT AUCNEpCHBIMM KpacuTensamMmn Ha annaparax tvna AK/
n TOoraa B CTOMHbIE BOABI NMOCTYNAOT MU AUCTEPCHbIE KpacuTenu. NMomMmnMo Kpacutenen cTou-
Hble BOAbI COAEPXaT KUCNOTbI (CepHyto, ykcycHyto), conu (NaCl, Na2S04, Na2CO3, NH4OH u
apyrve), coepuHenmns Cr*3 u Cr*é, MAB u BolpaBHMBaTENM.

CpeaHerofosoe KOMUYECTBO CTOYHBIX BOA HA €AMHULY NPOAYKLMU COCTaBMsno (no
AanHbiv 2000 r): ana koMGuHaTa LUESKOBbIX TKAHEW M3 WCKYCCTBEHHBLIX M CUHTETUYECKUX
TkaHel — 273 M3 Ha 1 T TKaHW, B TOM UMCNe NMPOU3BOACTBEHHBIX CTOYHbIX BOA — 240 M3 v
32,4 M3 coOTBETCTBEHHO; ANA TKaLKo-oTAenouHor dabpukn LWenkoBbIX BOPCOBLIX TKAaHEn —
150 M3 Ha 1 T TKaGHW, U3 HUX MPOU3BOACTBEHHBIX CTOKOB — 120 M3 1 61,2 M3 COOTBETCTBEH-
HO; ANA KOMOMHATOB LITanenbHbIX TKaHEeW C LEXaMu KpaleHUst BOMoKHa 1 npsxiu — 210 m3
Ha 1 T TKaHW, NPOU3BOACTBEHHbLIX — COOTBETCTBEHHO 190 M3 1 38 M3,

XapaKkTepucTuKa CTOYHBIX BOJ KOMOMHATOB MO MPOW3BOACTBY LLEMKOBbLIX TKaHeH (no
AaHHbIM 2000 r npuBeaeHa B Tabnuue 3.10.

Tabnuya 3.10

MokasaTens EaeHuubl namepenuns 3HayeHue
TemnepaTtypa °C 35
BaBelueHHbIe BelllecTBa Mmr/n 150-320
Mopor pasbaenerHus (4o mc- KpaTH. 1:100-1:250
YesHOBEHUS LiBeTa)

OdumpopacTBoprMbIE NPOAYK- Mmr/n 10-15
Thl

pH - 7,5-9,0
Ocrarok: Mr/n mr/n 1200-1800
- Cyxou 600-900
- NPOKanNeHHbIN

MAB Mr/n 40-70
XK mr O2/n 600-1000
BMKnonn mr O2/n 400600
A30T aMMOHUINHBIN Mr/n 80-120
docdarsl mr/n 4-5

Mpon3BoACTBEHHbIE CTOYHbIE BOAbl 3arpsA3HEHbl CMbIBAEMbIMU C TKaHEW LUMMXTO-
BalnbHbIMK NpenapaTamy, HesadukempoBaHHbIMK kpacutenamu, NAB, pasnnyHeiMu Xxummnde-
CKMMUW OTAENOYHbIMM Mpenapatamu. lMepen GMONOrMYECKON OYUCTKOW 3TU CTOMHbIE BOAbI
npegeaputensHo ounaTcs. MNpumeHsemMble METOAbI OYUCTKM OMUCAHBI HDKE B COOTBET-
cTBytoleM pasgene. NponsBoACTBEHHbIE CTOYHbIE BOAbI, HE UMetowme cneumdunyecknx 3a-
rpsisHenn (kpacutenen, NAB, oTaenoyHbIX NpenapaTos), HaNPaBNSAOTCA B KaHanu3aumio
COBMECTHO C XO35IMCTBEHHO-ObITOBLIMM CTOYHBIMW BOAAMM.

CTouHble BOALI KOKOHOMOTanbHbIX habpuk Bo BCcex cnyyasx uenecoobpasHo cbpacel-
BaTb B FOPOACKYHO KaHammM3aumio Un OYMLLATL X COBMECTHO C ObITOBbIMU BOAAMU (habpuk.
MonHasi o4MCTKa NMPOMBILLNEHHBIX CTOKOB AOCTUIaeTcs Ha BUOMOrNYECKUX OKUCTIUTENSX Nio-
Boro Tuna. OKUCNUTENM PacCUMTLIBAKOTCH UCXOAA U3 HayamnbHOW KOHLEHTPALWMW CTOYHbIX
BOA W OKUCIMTENbHOM MOLLHOCTM OYUCTHBIX COOpyXeHun. MocnepHsas cocrtaenseTr 250—
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600 r/m3® ana GrodmneTpos 1 Ao 1000 /M3 ANa aspoTEHKOB; Nona MUILTPaLMN U OPOLLIEHWS
paccunTbIBaOTCA HO HOpMaM AN ObITOBbIX CTOYHBIX BOA,.

3.1.6 CTouHble BOALI OTAENOYHbIX NPeAnNPUATUIA TPUKOTaXXHON
MPOMBbILWSIEHHOCTU

TpukoTaxXHas NPOMbILLNEHHOCT 06bEANHAET NPeANPUATAS NO NPOU3BOACTBY Oerbe-
BOFO Y BEPXHEro TPUKOTEXKA, Yy NOYHOHOCOYHBIX N3AEMWA N CMELLAHHOIO aCCOPTUMEHTA.

CbIpbeM AN NPOM3BOACTBA TPMKOTEXKHBIX MOMOTEH U U3AENUA CnyxaT xnonyaroby-
MaXKHas, LUepCTAHas W NonyLepCcTsiHas Npshka, UCKYCCTBEHHbIE N CUHTETUYECKUE BONOKHA W
HWUTW, T. €. NPaKTU4YECKN BCE BUAbI TEKCTUMbHbLIX BOSIOKOH.

OTpenka TPUKOTEXKHOrO MOSIOTHA COCTOUT M3 PSAA MPOLECCOB, OCHOBHLIMW U3 KOTO-
pbIX SABNAOTCA BeneHne, KpaweHne, NpoMbIBKa, OTKMM, CyLUKa, rnevaTtaHue, 3aknioumTenb-
Has oTAenka.

B coctae 4yno4Ho-HOCOYHbIX habpuk BXOAAT BA3ANbHOE WM KPaCWUMbHO-OTAENOYHOE
npounssogcTea. [Ans KpaweHus TpuKoTaka n3 x/6 nNpsokn NPUMEHSIIOT NpAMbIe U aKTUBHBIE
KpacuTenn (NS 4YynoYHO-HOCOYHBIX M34enuii U BenbeBoro accopTMMEHTa), ANa neyatm —
aKTUBHBIE U MUTMEHTbI; TPUKOTaX W3 MOMMamMuiHbIX BOMOKOH OKPaLUMBAOT KUCIOTHBIMU U
METasITIOKOMMINEKCHBIMW KPacUTENsIMWA, @ LUEPCTAHOW TPUKOTaXK — KWUCNOTHLIMK, MeTanno-
KOMMMEKCHbIMY, XPOMOBBIMA W aKTUBHBIMW KpacuTensmu. HecmoTps Ha HameTuBLUyoCs
TEHAESHUMIO Nepexoaa K HEeMpepbIBHLIM cnocobam, 40 HACTOSLWEro BPEMEHN B TPUKOTaXHOW
NpoMbILLIIeHHOCTN NpeobnagaeT obopyAoBaHNE NePUOMYECKOro AeNCTBIS.

Ha cdabpukax 6enbeBoro n BepxXHEro TPUKOTaKa W Ha YyNOYHO-HOCOUHbBIX habpukax
OCHOBHbIMW MOTPEBUTENSMU BOALI SBMAIOTCA KPACUIbHO-OTAENOUHbIE NPOU3BOACTBA, KOH-
AVLMOHEPbI, KOMMPECCOpPbI, KOTEMbHbIE.

CTOuYHble BOZbI OTBOASTCS TPEMS CETSIMU KaHanvaauyu: NPOM3BOACTBEHHbIX 3arpsis-
HEHHbIX, BbITOBBIX 1 [OXAEBbIX CTOKOB.

MponaBoacTBEHHLIE CTOYHbIE BOALI NOABEPraloTCs FIOKarbHOW OUYMCTKE OT CUHTETMYE-
ckux MAB, kpacuTenel n ap. 3arpasHEHUN, Nocrne Yero COBMECTHO C ObITOBbIMM CTOYHLIMMA
BOZ@aMW HanpaBnstoTCa Ha Gruonormyeckyto ouUnCTKy. [luHamuika noctynneHns o6paboTaHHbIx
pacTBoOpOB, B OCHOBHOM, XapaKTepWU3yeTCs 3anmnoBbiMM KOHLEHTPUPOBaHHLIMKU cbpocamu
rocne npoBEAEHUS OCHOBHBLIX onepauuvn: 6eneHus, OTBapKW, KpalleHusi (ANUTENbHOCTb
npouecca ot 1,5 o 2 v). MNpombiBHbIe (cnabo3arps3HeHHbIE) CTOUHbIE BOAbLI TaKKe UMEIOT
3annoBbIn xapaktep cbpoca ¢ npomexyTkammu 10-20 MUH.

B cTOuYHBIX BOAAX KpacunbHO-OTAENOYHbIX MPOM3BOACTB MPELANPUATUN TPUKOTKHOW
NPOMBILLNIEHHOCTU OBHapyxeHo 53 BuAa OpraHWYeckux COEAUHEHWH, B T. Y. TEKCTUMbHbIE
BOMOKHa W pa3nuyHble BELLECTBA, yAansemble C TEKCTUIbHBIX BONOKHUCTLIX Marepuarnos B
npoueccax ux noarotoskn. Hanpumep, CTOYHble BOAbI OOQHOW U3 TPUKOTaXKHOW chabpukn
MBaHoBCKOM 06nacTn MMEKT B CBOEM COCTaBe B3BeLLEHHbIe BewecTea, docdarbl, opraHu-
yeckue KpacuTenm, yKCyCHyH KUCNOTY, ravuepuH, cuHtetudeckme MNAB, a Taicke 3amacnvea-
Tenu — ONENHOBYIO KUCIOTY, Ba3eNMHOBOE MaCHo U TPU3TAHONAMMUH.

LUnpokmin accCopTUMEHT BbINyCkaemMon NPOAYKLUMM BrieyeT 3a coOOM YacToe M3mMeHe-
HME TEXHOIOTUMN OTAENKWN, YTO YCMOXKHSAET OUYMCTKY CTOUHbIX BOA.

Xapakrepuctuka CTOYHbIX BOJ, TPUKOTaXHOTO MPOWM3BOACTBA MNpuBeaeHa B Tabnu-
ue 3.11.
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Tabnuya 3.11 — XapakrepucTuka CTOYHbIX BOJ, TPUKOTEXKHOIO NPOV3BOACTBA

CTo4Hble Boabl habpuk
Mokasartens EAHuLL] BepxHero Benbesoro YyrnoyHo-
N3MEepEeHUs

TPUKOTaXa TPUKOTaXKa HOCOYHOro
Temnepatypa °C — —
BaselueHHbIe Belle- Mmr/n 2060 20-60 20-60
cTBa
Mpo3spayHocTs no c™m 3-5 3-5 3-5
WpndpTY
Mopor pastasneHus KpaTH. 1:50-1:350 1:50-1:350 1:50-1:350
(8O ncyesHoBeHMSA
upeta)
pH — 6,5-10 6,5-10 8,5-10
CuHTteTnueckne NAB Mr/n 120 150 130
XIMK mr O2/n no 800 no 800 0o 800
BnKnonH, mr O2/n 400 400 400

70 % — 80 % Bcero obbema noTpebnaemMon Bofbl pacxofyeTcs Ha MpoLecchl Npo-
MBIBKM BOINOKHUCTOrO Marepuarna rocrne onepaumi otbenmeaHmna n kpaweHus. OCHOBHbIS
nokasaTenv NpoMbIBHbIX BOA cneayowme: cogepxanue NMAB — 25 mr/n, pH — 8,1-8,2; npo-
3payHocTb — 6-15 cM; nnoTHeIM octatok — 1150 mr/n; XMNK — 25-400 mr O2/n (cnabosa-
rpA3HeHHble CTOYHble BOAbI). CoaepKaHue kpacutenen B oTpaboTaHHbIX KpacusbHbIX pac-
TBOpax (Npw KpalleHun npsimbIMu Kpacutenamm Ha 6apkax MKI-1 B cpegHue n TemMHble To-
Ha) gocturaet 0,2-0,3 r/n BCneaCTBUE HEMOSTHOMO UX BblIbupaHus (He Bonee 75 %).

AHanuTuyeckue gaHHble MO CTOKaM NpPeanpusTUA TEKCTUIbHbLIX OTAENOYHbIX
¢abpuk

OcpepHeHHble AaHHble O KONMMYECTBE OCHOBHbBIX 3arpsi3HATENEN CTOYHbIX BOA Npea-
NPUATUN TEKCTUMBHON NPOMBILLNEHHOCTH (MO NUTepaTypHbIM faHHbiM: [.B.Bacvnees. MN-1

FOCNNAHA) npveeaeHsl B Tabnuuax 3.12 1 3.13.

Tabnuua 3.12 — CocraB 3arpa3HEHUIA CTOUHBIX BOZ, NPEANPUATUA TEKCTUINBHON
NPOMBILLNEHHOCTU B K HA 1 T TKaHW

Xnonyaroby- KpacunibHooT- LLlenkoBble
AeroyHble KamonbHo-
Ma)KHble JIbHSIHbIE KpacusibHO-
KomnoHeHTbl habpuku CYKOHHbIE
cuTleneyar- KOMOUHaTbI OTAernoYHble
Hbie (abpuian LuTanenbHbIX abpukun chabpukm
P TKaHewn P
Mpumecw cbipba 35-50 0,5-1 100-200 5-10 220 *
a 1 3amacnu-
LnuxTa n samacnu 3045 20-40 3045 20-80 20
BaTenb 04 04
Kpacurenu 5-10 4-6 12 4-7 10
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KpacunbHoOT-
Xnonyaroby- LenkoBbie
[ ernoYHble KamBornbHo-
MaXHble JIbHAHBbIE KpaCunbHO-
KOMMOHEeHTbI abpukn CYKOHHblE
cutuenevar- KOMOBUHATBI OTAEnoYHbIe
Hble haBpIH LTanenbHbIX dabpukm babpuku
P TKaHeun P
BcnomoraTteneHble
peareHTbl: 60-75 20 - 80-150 65
- opraHudeckume 100 100 75-225 200-300 no
- MUHeparbHble
CuHteTtnueckme MNAB 2-3 10-20 5-15 16-25 15-20
Conn megn n xpoma 1-2 - 624 ** 2-3,5 0,5
BornokHo 10-20 5-15 10-15 10-16 3,5
* TkaHW U3 HaTypasnbHOro Leska.
** B cToKe LexoB nNponuTky BpeseHToB 6e3 yyeTa pereHepaumm Meam n xpoma

Tabnuya 3.13 — KonnyecTtBo OCHOBHbIX 3arpsisHUTENEN CTOYHbIX BOA, NPeanpusiTUn
TEKCTUINBHOW NPOMbILLNIEHHOCTH

[MokasaTenu dabpuku:
LLenkoBble
KamMBOJIlbHbIE TOHKOCYKOHHbIE
KpacunbHO-0OTAENOYHbIE
PasBegeHne go ncyesHose- 1-80 1-150 1-50-1-100
HWS OKPacKn
si’\ieme”'*b'e BewecTsa, 100-150 175-300 150-300
Cyxon ocTaTok, Mr/n 1800-2000 1800-2200 1000-2000
3OJ'II:>HOCTb CyXOro ocrarka, 45-75 50-75 50-60
0
BMKnonu, Mr/n 400-700 - 250-700
pH 7,6-7,8 9,5-10,5 7,8-10,5
A30T aMMOHWWHBIW, Mr/n 10-20 10-30 3-25
Conu, mr/n: 5-10 5-10 0,51
xpoma megm 1-2 1-2 -
CuHteTtnueckme MAB, mr/n 100-150 4060 40-80
0, -

Ocapnok B % oT 06bema BO 0.1 0.2-25* 0.2-1.8
abl
MpospayHoCTb, CM 2 0,5-2

YpenbHoOe KONMMYECTBO CTOMYHbIX BOA Ha npeanpuaTuax TEKCTUINBHON NPOMBbILLNEHHO-
CTW 3aBNCUT OT MHOIMX ycnoamﬁ, NO3TOMY OHO BeECbMa HEMOCTOAHHO. OCpe,D,HeHHbIe AaHHbIe
0 HOpMax npoun3BoACTBEHHOIo BOAOOTBEAECHNA U KOSqDCbl/ILLl/IeHTaX HepaBHOMEPHOCTKU NMpun-

BefeHbl B Tabnvmue 3.14.
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Ta6nuya 3.14 — OcpefHeHHblE AaHHbIE O HOPMaxX NPOVU3BOACTBEHHOTO BOAOOTBEAEHUSI
N KO3(bULMEHTaX HEPaBHOMEPHOCTU

YAenbHOe KONMYECTBO CTOYHbIX BO4 B M3
Ha 1 T FOTOBOW NPOAYKLMM: Koacpcpuupent
Mpeanpuatua 4acoBOW HEPaBHO-
BCEro B TOM Hmcne MEPHOCTU MPUTOKA
cnabosarpsi3HeHHbIX
OT16enbHble xnonyatobymank- 100 25_40 11
Hble habpurkm
CuTuenevarHble abpukm 275-325 25-40 1,3
KpacunbHo-oTAenouHble
ab-pvkum WTanenbHbIX TKa- 250 - 1,5
Hen.
3aBogbl nepBryYHON 06paboT-
KV nbHa: 10-25 - 25
- MOYKa NbHa 40 - 1,5
- XuMmmnyeckasa obpaboTtka
JIbHsAAHbIE KOMOUHATbI 250-400 30-40 1,2-2,5
Pabpuku:
- Ope3eHTOBbIE NPONUTOYHbIE 40 - 1,2
- NepBuYHON 06paboTkn 403 _ 13
LepcTn
- KaMBOJbHbIE 220 - 2
- CYKOHHbI€ 300-400 - 2
- KOKOHOMOTanbHbIE 165 - 1,2
- LWEenKoBble (KpacurbHoO- 220-300 _ 152
OTAE-NOYHbIE)

MNprmeyaHne — Mpm NOBTOPHOM MCMONbL30BAHWMN CTOKOB OT MOSIOCKAHWUA LLEPCTH, KO-
NIMYECTBO BOALI, cOpackiBaeMon B kKaHanM3auuio, ymeHbLuaeTcs npumepHo Ha 30 %.

XapakrepHbIMU OCOGEHHOCTAMU CTOYHbIX BOA OTGenbHO-KpacunbHbIX Xson4aTody-
MaXHbIX U MbHAHLIX (abpuk SBRSAIOTCA UX MHTEHCUBHAA OKpacKa, LLeroyHas peakums, BbICo-
KW NNOTHBIA OCTATOK M Masnoe Konm4ecTeo BUOreHHbIX 3NeMEHTOB.

DUSNKO-XMMUYECKWI COCTaB CTOYHbLIX BOJ BECbMa HEnocTosiHeH, ocobeHHo npu pabo-
Te pabpuk Ha obopyaoBaHUKN Nepuogmueckoro gencrens. MorTpebnexne kncnopoaa B CTou-
HbIX BOAAX MPOMCXOAMT B OCHOBHOM MPOAYKTaMU pacriaga NpupoaHbIX NpuMecen K Ucxop-
HOMY Cblpbto M NnWb Ha 40 % — 35 % NpUMeHsSEMbIMU B NPOU3BOACTBE peareHTamu. 3ame-
Ha Kpaxmana MUCKYCCTBEHHbIMW npenaparaMu Npy M3roToBMEHUW LUIMXTbI, MeYaTHbIX Kpacok
W annpeToB NpuBoauT K CHkeHuto BINK ctouHbix Bog Ha 35 % — 45 %;

HepacTeopeHHble npuMecH B CToUHbIX Bogax Ha 20 % — 50 % cocToAT U3 opraHunye-
ckvx BellecTB. HanGorbluee KONMYECTBO B3BECEW COAEPXKaT CTOYHbIE BOJAbI NeYaTHbIX OT-
[leNOB W KPacKoBapoK, MeHbLLEE — CTOKM OTOENBHBIX U KPaCUIbHBIX LIEXOB.

O6bem BbinaBlwero ocagka npesbllwaeT 3 % oT obbema BOApl, BMAKHOCTb €ro Co-
ctaensieT 98 % — 99,5 %. B ocagke CTOYHBIX BOA CEPHUCTOro KpalleHusa CoAepXuTCs Ao
20 % — 35 % cepbil.
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3.2 XapaktepucTtuka BbI6pocoB B aTMocdepy npu paboTe oTAENOoYHbIX
NPOU3BOACTB TEKCTUINLHOW NPOMBILIIEHHOCTH

OCHOBHBIMW WCTOYHMKaMW 3arpsisHEHWs1 aTMOCKEPHOrO BO3AyXa OT MPEANPUSTUN
TEKCTUNBHOW MPOMBILLIIEHHOCTU SIBMAKOTCS MECTa 3arpy3Kku U NepechInki Cbipbsi, CMECUTENW,
cylwmnbHble GapabaHbl, BOpcoBasbHble arperatbl, WMdgoBanbHble CTaHKW, NpsgunbHbIe U
yecarnbHble MallvHbl, 0060pyLOBaHWe ANS onanvBaHUs TKaAHEW, OKpackv WUnn neyatu Tek-
CTUNbHOro Marepuana, 6apabaHbl LNs cneumanbHon obpaboTkm usgenuin. B BbiGpocax
npeanpusTUIA TEKCTUIBHOW MPOMBILLIEHHOCTU NPUCYTCTBYIOT Anokeua cepbl (3,9 % cymmap-
Horo BblBpoca B aTmocdepy), okcua yrnepoaa (34,9 %), Teepaele Bewectea (11,8 %), okcu-
Abl asota (7,4 %), netyume opraHudeckme coeanHenmna — JIOC (12,6 %), npoune rasoob-
pasHble 1 xuakne sellectsa (40,2 %) v ap.

TeKkcTunbHas NPOMBILLNEHHOCTb UMEET AENo C BOMOKHWUCTLIMM Matepuanamu: Xmon-
KOBBIMW, JIbHSIHBIMW, KOHOMMSHBIMU, LUEPCTAHLIMA U UCKYCCTBEHHBIMY, MOABEPraroLLMMNCS
NpsAeHWo, TKaYecTBy W oTaenke. 3TM martepuarbl paspbIXNSHOTCH, OYMLLAKTCS OT npyMe-
cen, POopMUPYIOTCS B NPsXKY, NPONUTLIBAOTCS, CyllaTcs U TkyTea. Bce aTm npouecckl conpo-
BoxaarTcs obpasoaHnem Gonblioro konmuyecTsa nbinn. CocTaB 3TOW MbinM MOXET BbITb
O4YeHb Pas3HHOOBPa3HBLIM U 3aBMCUT OT MCXOAHOrO Chipbs. Kpome XSI0MKOBOW Mbinv, @areHToMm
3arpsi3HEHVs MOryT ObITe M MPOAYKTHI TEPMUYECKOrO pPaspyLUeHWs BOINOKOH, B pesynbTare
Yero o6pasyroTCs aspo30nn e4Koro HaTpa, CEPHON KUCMOThI.

B ot6enbHbIX, NeYaTHbIX, rpaBepHbIX, KpacunbHbIX U annpeTypHbIX Liexax, KpoMe mMbi-
N BbIAENAIOTCA BpefHble ra3oobpasHble BELWECTBa W Mapbl NErkoneTyyMx COeAuHEHWUn
(SO2, NHs, okcuabl asoTa, XNIOPBOAOPOAA, XpPOMa, ammuak, opmMansaerns, napbl yKCycHON
KNUCNOTbI 1 Ap.).

[ns Toro, 4tobbl caenaTh BbIBOAbI O 3arpsi3HEHWU OKpYXatoLen cpeabl, Bbi3BaHHOM
HanM4YMeMm B BO3LYXE OMPEeAENIEHHOM KOHLIEHTPaLMK MNblnv, HEOOX0ANMO UMELLMECS 3HaYe-
HUSE CpaBHUTb C MpefenbHO AO0NyCTMMbIMK, KOTOpble ykasaHbl B HopmatmeBax CaH-
MuH 2.1.6.1032-01. TMpsgnnbHO-TKaLKoe MPOM3BOACTBO, COrNacHO HoBOW pepakumm Cax-
MnH 2.2.1/2.1.1.1200-03 — 310 3 KNacc ¢ caHUTapHO-3aWMUTHOW 30HOW, pasHon 300 m.
4 knacc ¢ pasmepoM CaHUTapHO-3aMUTHOWN 30HbI, paBHon 100 M — 3TO, HaNpumep, «Npouns-
BOZCTBO MPSHKN U TKAHEW U3 XII0MKa, JIbHA, LIEPCTU NPU OTCYTCTBUM KPacusbHbIX U oTOenb-
Hbix UexoB. B tabnuue 3.15. npepcraBneHbl faHHbIE MO KONMMYECTBY OPraHWYECcKOW Mbinu,
BblbpacbkiBaemMou B aTMOchepPy M3 TKaLKOro Liexa OHOro 13 NpeanpusTUii.

Tabnuya 3.15 — KonnyecTeo opraHM4eCckon nbinm, BoidpackiBaemon B atmocdepy

Haumenosakus NAK H.p., mr/m® naK c.c., mr/m® Knacc onacHoctu Boibpoc, T/rog
BelyecTsa
OpraHunyeckas
P 0,05 05 4 12,347
Nbinb

KoHueHTpauma neinn, BoibpackiBaemMon B BO3AYX M3 TKaLKOro Liexa, rae Hapabarbisa-
toTcs 06pasupl TkaHu, He npesbiwaeT MK 3arpasHsowmx BelecTs B aTMocepHOM BO3ay-
Xe HaceneHHbIX NYHKTOB. [N CHWKEHWSA KOHLEHTpauun BbIAENSEMOW MbIMU NMPUMEHSIIOTCA
NbineynaenvearolmMe YCTaHOBKW: TKaHeBble pykaBHble unbTpbl, GunbTpel $12HII,
OP-6I1-20, dP-6I1-36, yuknoH. MNMpegycmoTpeHa BnaxkHasa ydopka.
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OkoHyaHue mabnuuyst 3.17

AHanm3 paHHbIX NO BbIOpocaM B OTAENOYHOM IWEPCTSAHOM MpPou3BOA-
ctBe.[TpoLecchl NPOMbIBKM, kKapBoHMU3aLmMW, HEMTpanMaaumMm ConpoBOXAAITCS BbiLENEHEM
BpEeHbIX BELLECTB, NMepeyeHb KOTopbix AaH B Tabnvue 3.16. (Ha ocHoBe cbopa AaHHbIX C
npeanpuaTMIA oTpacnm)

Tabnuuya 3.16 — BeiBpockl B aTMOCHhepy OTASNOYHOro NPOM3BOACTBA

PaspeLleHHbin
Knacc BbiGpoLueHo
HaumeHoBaHWe BellecTsa BbIGpOC/MUMUT
onacHoctTu | B atmocdpepy T/roa
BbIGpocoB T/roa
AMMMak 4 6,458 13,640
CepHUCTBIN aHrnapua, 3 367,428 634,800
CepHas kucnoTta 2 0,303 0,357
Okucb mapraHua 2 0,003 0,003
Yrnesogopos (KepocuH) 4 11,406 19,210
STnnosbi cnvpt 4 0,004 0,004
LLlenous 2 0,089 0,089
MacnsiHbIi TymaH 3 0,107 0,116

Mo paHHbIM Apyroro npeanpuaTua B atmocdepy BbibpackiBaeTcA BpeAHbIX BELWECTB
5,317 1. B roa. 1o oTaenbHBIM BEWECTBaM AaHHbIE NpyBeAEHbI B Tabnuue 3.17.

Tabnuya 3.17 — BbIiGpochl 3arpasHAIOLLMX BELLECTB

BoibpoLueHo
B TOM uncne, ot TeéxHo-
Bbi6bpoLueHo 6e3 OUNCTKN, U3 HUX OT
Hassanue NOrMYECKUX 1 Apyrux
bes OYUCTKHN, BCero OpraHn3oBaHHbIX
npouyeccos
MCTOYHUKOB BbIGPOCOB
Bcero 2,661 2,528 1,748
Teepable 0,245 0,154 0,245
Yrnepog okevg 1,783 1,759 0,991
(okuck yrnepoaa,
yrapHblia ras)
Aasot (IV) okeng, (aso- 0,231 0,213 0,127
Ta guokeuna)
A3zor (ll) okeng (asoTa 0,038 0,038 0,021
okeuna)
HemeTaHoBbIE NeTy- 0,294 0,294 0,294
yme opraHuyeckme
coeiuHeHus
(HMNOC)
Mpoune 0,070 0,070 0,070

MeponpusaTia no yMeHbLUEHWIO BbIDPOCOB BPeAHbIX BELLECTB B atMocdepy:
- 3aMeHa B TeXHOMOrMM aMMWaYHOW BOAbI HA KOHLEHTPUPOBAHHYIO COAY;
- 3aMeHa HeMCnpaBHbIX PyKaBHbIX (UINLTPOB Ha HOBbIE,
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Okowvarmne Tabnuys 3.18

- repMeTUYHOCTb 060pyAOBaHWSA WM KOMMYHMKaLMWIA, MOKpbITUE cneuuanbHbIMU cpefg-
CcTBamMu, NPeENSAITCTBYWLMMY UCNAPEHNIO, GPUKETUPOBAHME WM CMaduBaHWe nbineobpasyio-
KX BELLeCTB;

- COKpaleHne HeopraHn3oBaHHbIX BbIGPOCOB;

- ouYUCTKa OTXOASAWMX ra3oB, NMapoB, NbiM € 06A3aTeNbHbIM MOCAEAYWNM NCNO/b30-
BaHVeM unu o6e3BpexnuBaHNEM MOYUYEHHbIX NPOAYKTOB.

B coctaB 60/MblUNHCTBA OTAENOYHbIX Pabpuk BXoAAT OT6GenbHble Lexa, KpacuiabHO-
NPOMbIBHbIE, NeyYaTHble C KPacKoBapKOW W 3pefibHbiM OTAEe/IeHNEM, a Takxe Lex 3akanuun-
TenbHOW oTaenku. lpuyem npakTUYeckn Npyu KaxAoM Lexe MMeeTcs CBOS XUMCTaHUWS,
XUMcknag v xumumueckass nabopatopusi. Hanbonee xapakTepHble 3arpsisHsoLiME BellecTBa
KpacuibHO-0TAENOUYHbIX NPOM3BOACTB (HA OCHOBe cHopa AaHHbIX C NpeanpusTuii oTpacnu)
npuseaeHsbl B Tabnuue 3.18.

Tabnuua 3.18 — 3arpssHsow e BellecTBa KpacubHO-0TAEN04YHbIX NPON3BOACTB

OT6e/bHbIA KpaCI/II'IbHOu- MeyaTHbIi 3peano-u IpaBepHbIii Hex sao-
Lex MPOMBIBHO yex ~ POMbIBHOI ex YMTENbHOI
Hex uex OTAE/KM

MblNb Xnonkosas + + + + +
Okcupg yrnepoga + + + + N
Ovokcup asota + + + + N
'mapokecna + + + + + +
HaTpus
Mepokcupg BOoAO- +
poaa
CepHasa kucnorta + + +
Cposogopoy, + +
[nokcupa cepbl + +
AMMUMak + +
YKcycHasa kucno- + +
Ta
bopmanbgerng + + + + .

A3p030/1b KOM-
NMOHEHTOB nevart-
HOI Kpackm
Okcunpg Cr+3
A30THas kucnoTta
ConsHasa kucno-
Ta

B 0T6€/1bHOM Liexe x/1on4aTo6yMaXxHbIX OTAEN0UYHbIX habpuK NPou3BOAUTCS onanu-
BaHWe TkaHu, 6eneHue, mepcepusauyusa, ctabwnusauusa. Mcnonb3yeTcsa crnepgywowee obopy-
[oBaHve: rasoonasnbHble MaluHbl, TUHUK Mepcepu3aunn, O0TBapkm U 6eneHus, cylwuibHble
arperatbl, CTpuUranbHble MallvHbl U ap. obopyfoBaHme. B oT6enbHOM Lexe TEXHONOrnYecKuii
npouecc sefeTcs C NPYMEHEeHNeM NPUPOAHOro rasa, PacTBOPOB KUC/OT, LWeoYeit, nepekucu
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BOAOpPOAaA, BOCCTaHoBWTEnNeW 1 aAp. Bce npouecchl NpoBoasATcs NpyU CPaBHUTENBHO BbICOKMX
Temneparypax.

B cBsA3n ¢ 3TvM B atMocdepy BoiaensaoTes cneayowme 3B: nbinb xnonkoeas, 3ona,
OKCUA yrrepoaa, AUOKCUA asoTa, MMAPOKCUA HaTpusi, NEPOKCU, BOAOPOAA, CepHas KUcnora
W Ap. BeLlecTBa, BXoAsLME B cocTaB paboumx pacTBOpoB.

B KpacunbHO-NPOMBIBHOM LieXe MPOM3BOAUTCA KpalleHWE pasnUyHbLIMK Kpacute-
namm (CEPHUCTLIMK, KyOOBbIMK, a30-KpacuTenamMu, akTueHbIMK 1 4p.). MNpy atom B atmocde-
py BbibpackiBaeTCA XIOMkoBas Mbifb, TMAPOKCUA HAaTpUsi, CEPOBOAOPOA, AUOKCUA Cepbl,
cepHas KMCnoTa, aMMmnak, ANOKCUA a3oTa, yKCycHas kucroTa, hopmanbsaeryg v ap.

B neyaTHOM Lexe HaHOCUTCA PUCYHOK Ha TKaHb, MPOU3BOAUTCS ee CyllKa, 3anapuea-
HWE B 3penbHuUKe UM gukcauma B TepMo3pensHuke n npombieka. [pu atom B atmocdepy
BblAENAETCH XNOMKoBas Nbifb, IMAPOKCUA HAaTPUS, a3PO30Ib KOMIMOHEHTOB MEYaTHON KPackw,
ammuak, opmanbaerna, YKCycHas Kucnota n Aop. BpefHble BellecTsa.

B uexe 3akniouuTenbLHOM OTAENKU OCHOBHLIMU BELLECTBaMW, BbIAENSAIOWMMUCS B
arMocepy, aBnalTCA popManbaerna, rmapokcUMa HaTpus, xnonkoeas noib. MHorMe otae-
noyHble npenapartbl ANA NpuaaHNa ManoCMMHaAeMoCTH, rmapodOBHOCTU, NMOHYDKEHHOWN ropHo-
YyecTn cogepxar csoboaHbIN hopmanbaerni, YacTb KOTOPOro rnornagaeT B BO3AyX NpuW CyLu-
ke. [lpyras vacts opmanbaernga oCtaeTca Ha TKaHn B CBOOOAHOM M XMMWYECKM CBSI3aH-
HoMm Buge. MNpu XpaHeHUn 3TUX TKaHen Ha Cknaae, B LUBEWHOM NPOU3BOACTBE U Y noTpebu-
Tens B N3fenun BbigenseTca ceoboaHbIN hopManbaeria, OKasbiBaloWwui B ONpeaeneHHbIX
KOHLEHTpaLusx BpeaHoe BO3AeNCTBME Ha Jenoseka. MHorve dupMbl paspabotany v Bbl-
NyCcKatoT npenaparbl C MOHWKEHHbIM coaepXaHnem dopmMansaeryaa nnvm sosce 6e3 Hero.

B rpaBepHbIX Lexax Npou3BoOAUTCA XPOMUPOBAHME M TpaBneHWe MNevaTHbIX Baros.
3arpssHatoLme BellecTBa — okcug Xpoma (3), asoTHas, cepHas U COMSHbIE KUCMOTbI, rMa-
pokena HaTpus. OfHaKo C NepexofoM MNpakTUYECKU BCEX NPEANPUSTUAN Ha nevaTtb C UCMNOorb-
30BaHWEM MaluMH C POTaUMOHHbIMU CeTYaTbiMM LIAbnNoHamMn rpaBepHble Lexa MoTepsanv
CBOI aKTyanbHOCTb U HEO6X0AMMOCTb. Ha O0TAENOYHBIX NPEAnPUATUAX NeYaTHbIX MaluvH C
rpaBMpOBaHHbLIMW Banamm 0CTanoCh CHYATAHHbIE eAVHALbI.

Hanbonee onacHbl ans 300poBbsi HAaceneHus ropoaoe Poccum NoBbILWEHHbIE KOHLIEH-
Tpauuu B3BELLEHHbIX BELLECTB: AMOKCMAA a30Ta u cepsbl, a Tawke 6eHsona, 6eHsonvpeHa,
HUKens, kagMusi, cBuHUa v ap. Takue 3aboneBaHus, Kak MHEBMOHWUS, CaxapHbii auabet
Hambonee 4acTo BCTpeyYatoTCs Mpy GOSbLUMX 3arpsiBHEHUSIX CPefbl B3BELUEHHbIMU Belle-
cTBaMu, a dopmanbiern CYATAeTCs CUMbHBbIM KaHLEPOreHHbIM BELEeCTBOM, ycyrybnsto-
LLMM annepruyeckne 1 MHble HapyLLEeHUS.

OT1penoyHble TEKCTUMBHBbIE NPELNPUSTUSE OTHOCSTCS K oObekTam | kaTteropum, okasbl-
BaMOLLMX 3HAUUTENBHOE HEraTMBHOE BO3LENCTBUE HA OKPYXKAIOLLYIO CPEAY U OTHOCALLMXCH K
obnacTam NpMMEHEHUsT HaUMyYLUINX LOCTYMHbIX TEXHOMNOMMN.

Xapaktep BbIOPOCOB 3arpsaAsHSAOLWMX BELECTB B aTtMocdepy B 3aBUMCMMOCTM OT
HanpaBNEeHHOCTU MNPEANPUATUIA  (xnonyatobymaxkHas, IbHAHAs, LlepcTaHas, Lenkosas
W 4p.) Mano pasnuMyaeTcsi, XOTs CYLeCTBYIOT U crneyndunyeckme ocobeHHoCTM BbIBPOCOB.
MepeyeHb N KONMYECTBO BPEeAHbIX (3arpsAsHSIOLLMX) BELLECTB, paspelleHHbIX K BbIBpocy B
aTMocdepHbIN BO3A4YX, Ha KaXAOM KOHKPETHOM MPeanpusiTuM cornacoebiBaeTcs ¢ Pocno-
TpebHagsopom; PocnprupoaHaasopom ¢ [lenapTameHToM rocyaapCTBEHHOrO HaA3opa B rnpe-
Jenax yTeepxxaeHHbIx Hopmartmeos MB. B Tabnuue. 3.19. Ha npumepe ofHOro 13 npeanpu-
ATV NPUBELEHbI AaHHbIE MO Pas3peLleHHOMY U dakTUYECKOMY KONMYEeCTBY BbIOPOCOB BPEA-

242



UTC 39—2017

HbIX BELLEeCTB B atMocdepy (MO AaHHbIM aHKETUPOBAHNS NPEANPUATUN XNon4aTobyMaKHON
MPOMBILLNIEHHOCTW).

Tabnuua 3.19 — KonmdecTtBo BIOPOCOB BpeAHbIX BELLECTB B aTMocdepy (Ha ocHoBe
cbopa AaHHbIX C NPesnpuUaATMIA OTpacnn)

dakTnyeckuii Bbibpoc 3a 2016 1. Hopmatus Ha 2016 T.
HavnmeHosaHve MHTEHCMBHOCTb, WHTEeHCKuB-
e Ban, 1/roa HOCTb, T/c Ban, 1/roa
1 2 3 2 3

IKenesa okeup (BTOM MCre| ) (11550 0027158 | 0,0125222 | 0,027400
NblNb MeTannmMyeckas) (Te)
:ﬂjﬂpzf:)e” v 80 coeanHe- 0,0006445 0,000247 | 0,0006445 | 0,000263
Harpus rapookena 0,0067152 0,091259 | 0,0089129 | 0,155400
Okemp onoBa (B nepecyeTe 0 0 0,0000058 0,000001
Ha onoeo) (TB)
CBuWHeL, 1 ero coeanHeHns
(B) 0 0 0,0000106 | 0,000002
XpOM LecTBaneHTHLIM (18)|  0,0000851 0,000297 | 0,0000887 | 0,000328
A30Ta AMOKCA 0,0314039 0122540 | 0,0458133 | 0,132786
AMMIaK 0,0079630 01339011 | 0,0325336 | 0,413772
A3oTa okcia 0,0065882 0,010376 | 0,0066957 | 0,010531
Kncnota cepras 0,0017783 0,024705 | 0,0019754 | 0,033702
BOZopon XMOpHCTHIiA 0,0013998 0,010482 | 0,0015232 | 0,011406
Yrnepon YepHbIn (caxa)
(TB) 0,0064658 0,006754 | 0,0065529 | 0,006794
Cepbl avokena 0,0062143 0,029641 | 0,0105647 | 0,032314
Cepogsonopon 0,0001818 0,002171 | 0,0001999 | 0,003182
Yrnepona okcin 0,2341340 0239817 | 0,2569306 | 0,271076
PTOPUALI ra3000pasHble 0,0003139 0,000062 | 0,0003139 | 0,000077
(Bogopoa hTOpPUCTLIN)
®enon 0,00000036 | 0,0000003 | 0,0000004 | 0,000000374
Popmanbaeria 0,0000080 0,000148 | 0,0000635 | 0,000869
Kap6amung (MoueBmHa)(TB) 0 0 0,0029640 0,013872
Kncrota ykcycHas 0,0062235 0,024178 | 0,0070508 | 0,045126
BeHaunH HedTsHOM (yrneso-
[opoabl kKapBropaTopHbIX 0,0117886 0,006941 0,0117886 0,006941
asurarenen)
Kepocuh (yrnesoaopoab 0,0237136 0,030918 | 0,0428374 | 0,033678
OMN3EIbHBLIX ABUraTenei)
Mbinb xronkosas (T8) 0,0657483 0,956897 | 0,0739400 | 1,377030
Moine abpasvsras (KOPYHA | 4 4056000 0014975 | 0,0020000 | 0,014975
Oenbin) (TB)
Mbinb kpaxmana (18) 0,0706240 1078235 | 0,0813022 | 1,743830
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OkoHyaHue mabnuup! 3.19

dakTnyeckui Boibpoc 3a 2016 1. Hopmatue Ha 2016 T.
HanmeHoBaHune NHTEHCUBHOCTS, UHTeHCcKB-
Ban, T/rog Ban, T/rog
r/c HOCTb, r/C
1 2 3 2 3
[biNnb TOHKO W3MENbYEHHO-
ro Pe3NHOBOTO BYNKAHM3ATa) 4 4147644 0,010075 | 0,0121164 | 0,011341
M3 OTXOAO0B MOAOLUBEHHBIX
pesuH (TB)
KpacwTers opranieckim 0,0011271 0,001055 | 0,0012915 | 0,001209
aKTuBHbIV (TB)
BaselueHbIe BeLecTsa 0 0 0,0014624 | 0,002106
(3ona gpos.) (TB)
Bcero no npeanpusatuio: 0,5055025 2,797072 0,6188324 | 4,3150994
- B TOM 4MCne TBEpAbIX 0,1688543 2,094638 0,1936097 | 3,1979416
- KULKUX/razoobpasHbIx 0,3366482 0,702434 0,4252227 1,117158

AHanua npvBeAeHHbIX nokasateney nossonun BblAENUTb Havbonee 3Hauumble Ans
3TOro MPeAnpPUSTUS BPeaHbIE BELLECTBA, BbiopackiBaeMble B aTMocdepy. ITo npexae BCero
MbIb XMOMKOBas, Mbifb Kpaxmana, okcua yrnepoaa, AMOKCUA asoTta, aMmMuak U HaTpus rma-
pokeua. Ecnv npoaHanuavpoBaTe 3TV BblAenNeHUs No aTanam TEeXHOMOIMYEeCcKoro npouecca
(Ha npumepe xnonyaTobymMaXkHOro MPOM3BOACTBA), TO MOXHO BUAETb (cM. Tabnuuy 3.20.),
YTO MaKCUMankbHbIe BbIOPOCHI B atMOCdepy OKCUA OB a3oTa U yrrepoga HabnogaroTcs B Le-
Xe, rAe NPOU3BOASAT KpalleHue, nevyaTb U NPOMbIBKY TkaHel. dopmanbaervs BolaenseTcs B
aTMoCcdepy B Liexe 3aKMoUUTENbHON OTAEMNKN, TAe UCMONb3YIOTCH MOYEBUHO- U MENaMUHO-
dopManeaernaHble npenapartbl (NpefkoHAeHCaTbl TEPMOPEAKTUBHBLIX CMOM), a XIlonkoBas
MbiNb — B OTOenbLHOM, rAe TKaHU MOABEPralTCA MEeXaHW4YeCKUM Onepaumsm pacrpaBku,
CTPVKKW, LUMPEHUSI.

Tabnuuya 3.20 — Beibpockl B atMmocdepy (Ha ocHoBe cbopa faHHbIX C NpeanpusaTui
oTpacnu)

Mpeanpusitue 1

Bbibpocbl B aTmo-
coepy, T/roa Orankl TexHonornyeckoro npovecca
(2006 1., Men.)
XumMCTaHUuK, KpackoBapku,
neyatHas mawmHa JInHnn 3aknioum-
OnanbHble MalumHbl, Nn- N
HaumeHosaHue «Lummep», kpacunbHas TENbHON OTAENKN
HUKM oTBapku u 6eneHns
3arpasHaoLero mawmHa JIKC, nunus «KanaHaap»,
IDKO, «Bakasima» (oT-
BelecTsa 6enbHasi), NG «Bakaama» (kpacunbHas), «Bakasmay,
’ 6aku NpUroToBneHna «MoHdpoct», 30
Kpacok
A30Ta okeua 0,11575 0,20544 0,000009
beHsanupeH 0,0000003 0,000000432 0,000000118
Hatpusa ruapokeng 0,06547 0,05627 -
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Mpeanpusitue 1

Bobibpochl B atmo-

cthepy, T/roa
(2006 1., Men.)

OTanbl TEXHONOMMYECKOTo npoyecca

HanmeHoBaHue
3arpAsHALLEro
BellecTsa

OnanbHble MalnHbl, Nu-
HUW OTBapPKWN M 6enexHnsa
JDKO, «Bakasama» (ot1-
6enbHagn), IBC

XumMCTaHUum, KpackoBapku,
neyarHas malumHa
«Lummep», kpacunbHasn
mawumHa JIKC, nuHusa
«Bakasima» (kpacunbHas),
6aKkn NpUroToBrneHus

InHnm 3akniouun-
TEenNbHOW OTAENKN
«Kanangap»,
«Bakasmay,
«MoHdpoct», 130

Kpacok
MbINb xnonkoBas 0,05683 - -

Yrnepoga okcug, 2,61889 4,48944 1,20942
dopmanbgerng - - 0,07616

MepeyeHb 3B, BoibpackiBaeMbix B atmocdepy, T/rog (2010-2016 1.)

Mpeanpusitve 1 | Npeanpuatune 2

Mbinb xnonkoeas 11,82 0,956897 OT6enbHbIN Liex, KpacunsHo-

OTAENOYHbIN LIEX, BOPCOBAarbHbIN
y4acTok

3ona XnonKoBoro 1,7506 — Yuactok onanveaHus B 0T6ENsLHOM

BONOKHa uexe

MNeine abpasveHasn 0,0355 0,0149 MNevatsb, rpaBepHan macrepckas,

MeTannuyeckas PML

ABp0o305b Kpacku 0,0206 - KpackoBapka, xumm4eckas craHums

AsoTa okeng - 0,010376 MexaHnyeckne mactepckue,

CTOsiHKa aBTOTpaHcnopTa
AsoTta guokecug - 0,122540 KpacunbHO-0TAENOYHBIA LiEX,
XMMUYeckas CTaHUUSA
AvMmnak - 0,1339011 MevaTHbIA Lex, kpackoBapka
MNbinb kpaxmana 0,005 1,078235 OT6enbHbIN Liex, KpacuneHo-
OTAENOYHbIN LieX

CeapouHbIi aspo- 0,243 - MexaHunyeckne mactepckme

30nb

MapraHya  guok- 0,0015 0,000247 MexaHnyeckmne macTepckue,

cua napocunoBoe X035NCTBO

Xpoma TPexoKkunco 0,0001 0,000297 MeyvaTb, rpaBepHbIN y4acToK

Mbinb pe3nHoBas 0,2282 0,010075 MexaHuyeckne macrepckune

Hatpua runpokeung 0,5785 0,091259 OTpenoyHas abpukaka, kpalle-
HWe, XUMCTaHUMs, nevartb, cknag

XUMUYECKNX PEaKTUBOB
Hatpuin cynbdput- 0,4966 - -
cynbgarHble conu
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MpepnpusTtue 1
Beibpockl B aTmo-
cepepy, T/rop STanbl TEXHONOrMYEeCKoro npoLiecca
(2006 r., Men.)
XUMCTaHLUK, KpackoBapku,
nevyarHasa mawuvHa NuHUK 3aknoun-
OnanbHble MaluWHbI, Nu- N
HavnmeHoBaHune «Liummep», kpacunbHasn TenbHOW OTAENKN
HWUK oTBapku n 6eneHns
3arpsasHsoLwero mawmHa JIKC, nuHua «KanaHgap»,
JPKO, «Bakasmay (ot-
BellecTsa «Bakasima» (kpacunbHas), «Bakasamay,
6enbHas), IBC
6akv NpuroToBneHns «MoHdocTt», N30
Kpacok
Kwcnota cepHas 0,024705 - OT16enbHbIN Lex, nevaTb, CTOsIHKa
aBTOTPaHCNOPTa, CKrag XMMmuye-
CKMX peakTuBoB
Cepbl gnokeng 0,029641 - —
Yrnepopa okeng - 0,239817 MexaHun4yeckne macrepckume,
CTOSIHKa aBTOTPAHCNOPTa, OTAEN
OTIPYy3KM
dopmansgervg - 0,000148 KpacunbHO-0TAEN0YHbIN LEX,
nedvaTb, XMMCTaHUuS, Kpackosapka
HedrenpoaykTbl - 0,0378 CrosHKa aBTOTpaHcnopTa
(3akpbITasn)

XoTs MO faHHbIM npeanpuaTns 2 konmyvecTso 3B B Bosgyxe He npeebilwaeT A0NyCcTu-
MYy0 HOpMY A5 340PO0BbS YENOBEKA, Ha NpeanpuaTUn paspaboTaHa 1 ycTaHoeneHa addek-
TVBHas BEHTUALUMOHHAN CUCTEMA, CaMbiM MPOCTbIM 3NIEMEHTOM KOTOPOW SABNSATCA PUnb-
TPyHOLLME MELLKN, NMOCTe KOTOPbIX BO3AYX BbiOpackiBaeTcs B atMocdepy ns Tpyd BbICOTON He
mMeHee 20 m.

3.3 OTx0Aabl OTAENOYHLIX NPOU3BOACTB

Mog oTxoaamum NpomsBofCcTBa 1 NOTPEGNEHNs cnefyeT NOHMMaTL OCTaTKW Cbipbs, Ma-
Tepunanos, nonygabpukaToB, UHbIX U3AENUA, KOTOPble 06pasyloTCs B MPOLECCe NpOou3Boa-
cTBa UM NOTPebneHns, a Takke TOBapbl (NpoAyKUMs), yTpaTMBLUME CBOU NoTpebuTensckmie
CBOWCTBA.

OnacHble 0Tx0Abl — OTXOAbI, KOTOPbIE CoAepXaT BpeAHble BewecTsa, obnapaowme
OMacHbIMM CBOWCTBAMMW — TOKCUYHOCTBIO, B3PLIBO- U NOXAPOOMNaCHOCTLIO, BbICOKOW peakuu-
OHHOM CNOCOBHOCTLIO.

OTx04bl, NOny4YeHHble B X04€ NPOM3BOACTBEHHOW AEATENbHOCTU, HeoBxoaAMMO pas-
MECTUTb, XPaHWTb, 3aXOPOHUTbL UM UCNONB3OBATb.

B TeKCTMNBbHOM NPOMBILLINIEHHOCTN OCTAETCH OCTPOM Npobnema o6pasoBaHUs OTXOA0B
npouasoacTea u noTtpebneHus. B PO exerogHo ob6pasyeTcsa okono 7 MNpA.T. OTX040B Npo-
n3BoAcTBa M noTpebrenus. Ha TeppuTopumn CTpaHbl B OTBanax, CBarnkax, NonmroHax, xpaHu-
nmLax HakonneHo nopsigka 80 MNpA.T. TBEPAbIX OTXOAOB, B TOM yucne 6onee 1,7 mnpa.T.
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TOKCUYHBIX MPOMBILLMIEHHBbIX OTX0A0B. VX KONMYecTBO exerofHo BO3pacTaeT NpUMEpPHO Ha
120 MnH.T. OTCyTCTBME COOTBETCTBYHOLLMX TEXHOMOrMN nepepaboTky, HEOOXOAMMBIX MOLL-
HOCTeN 1 cneumansHOro o6opyaoBaHUA NMPUBOAUT K TOMY, UYTO B KayeCTBEe BTOPUYHBIX pe-
CYpPCOB UCMNONb3yeTcs Tonbko 22 %, a NnonHocTeio obesspexmBaeTcs nuwb 3,5 % NpOMbILL-
NeHHbIX oTxogoB. O6bem obpasoBaHMs OTXOL0B B NErKOM NpombiuneHHocTr B 2009 r. co-
CTaBwum 6 MIH. T 1 YBENMYMICA MO CPABHEHWNIO C Npeablaywnm rogom Ha 0,6 %. Obwmin 06b-
eM nepepaboTaHHbIX 1 06e3BPEXEHHbIX OTXOA0B COCTaBNAET COOTBETCTBEHHO 13 % 1 18 %
ot obwero rogosoro o6vema 06pa3oBaHNA OTXOAOB MO CTPaHe.

K TeKCTUMBHBIM OTXOAAM OTHOCATCA OTXOAb! MPOW3BOACTBA: B BUAE BONIOKOH, MPSHKY,
HUTEW, JIOCKYTOB, OBPE3KOB TEKCTUIBbHBIX MaTepuanos U oTxohbl notpebnexns B Buae Obi-
TOBbIX TEKCTUIBHBIX M3genui. K otxogam notpebneHmns OTHOCATCS Taikke OTXOA4bl MPOU3BOA-
CTBEHHO-TEXHNYECKOrO Ha3Ha4YeHsi B BUOE W3HOLLEHHOW CMeLoaeXAbl, CKaTepTen, NoKpbl-
Ban, NocTensHoro Genbs, WTop, rapauH U T. 4.

B oTneno4yHoM NpovnsBoACTBE OTXO4AMMU SBNSIOTCS:

- BA3Ka CypPOBOW TKaHW, TPAMNKA, YTUMb, NOCKYT-nanwa;

- oTpaboTaHHbIe aBTOMOKPLILLKWU (Ha NPEANPUSITAN MMEIOTCH CBOM NapKu MaLUWH);

- CTPYXK& W JIOM YEPHBIX U LIBETHBIX METAmNMoB (MEXaHN4Yeckne MacTepckue, NMUTenHo-
MEXaHM4eCKMe Npon3BOLCTRA);

- ONWnKK, 0Bpe3Kn, CTPYKKN ApPEeBECUHBI,

- oTpaboTaHHbIe NIOMUHECLIEHTHbIE NaMrbl (U3 aneKkTpoLexa);

- oTpaboTaHHbIe Macna, UCrnosb3oBaHHbIE AN CMa3skmu 06opyaoBaHus;

- NPOTUPOYHBIN MaTtepuarn, BeTOWb, MPOMaceHHasi BETOLLb;

- BbITOBOM MYCOP;

- 0CafloK CTOYHbIX BOJA, KOTOpPbIMA BbICYLUMBAETCA U XpaHUTCA B Go4dkax B NoAcoOHbIX
NnomeLLeHUsX (CTOYHbIE BOAbI MOCHE rPaBePHOro Liexa).

Buabl 0TX000B KpacuribHO-OTAENOYHOro NPOU3BOACTBA C YKasaHWeM Knaccudmkaum-
OHHbIX KOAOB NpuBeAeHbI B Tabnuue 3.21.

Tabnuya 3.21 — OTX0Abl KPACUNLHO-OTAENOYHBIX NPON3BOACTB

Bug otxoga (ctapoe HasBaHue) Bua oTxoaa (HOBOE Ha3BaHue)
HavnmeHoBaHue Koa no ®KKO HaumeHoBaHnue Koa no ®KKO
Mokpbiwkm oTpabo- 5750020013004 |Mokpbiwkn NnHeBmaTnye- (921130 01 50 4
TaHHbIE CKWX LUMH C TKaHeBbIM KOp-

Lom oTpaboTaHHble
OTtxoabl 06paboTku, 17110000000004 |Onunkn u cTpyxka HaTy- |3 05291 11205
HaTyparnbHOW YNCTON panbHOM LUCTON apeBecu-
ApeBeCVHbI, He3a- Hbl HECOPTUPOBAHHbBIE
rPSI3HEHHBIE OMacHbI-
MW BeLLecTBamm
3ona ppeBecHada u 3100030011635 |3ona oT cxuraHus ape- 6 11900 02405
COMnoMeHHas BECHOro TONnuBea npakTu-
Yeckun HeonacHas
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Bua otxoga (ctapoe Ha3BaHue)

Bug otxoaa (HoBoe HasBaHue)

HaumeHoBaHne

Kog no ®KKO

HaumeHoBaHune

Koa no ®KKO

OTxoab! akkyMynsTo-
pOB (aKKyMynsTOpbl
LenoYHble oTpabo-
TaHHbIe He pasobpaH-
Hble)

9211000013000

AKKYMYNSITOPbI HUKENBXE-
nesHble oTpaboTaHHble, B
cbope, 6e3 anekTponuTta

9201300262 3

OTxoabl NONMaTUNEHa
B BUAE MNEHKU

5710290101995

OTx0Abl NNEHKN MONNITU-
neHa v nsgenun n3 Hee
He3arpsis3HeHHble

43411002296

OB6pesku 1 0bpbIBKN
TKaHen xnon4yaTtoby-
MaXKHbIX

5810110701995

O6peskn n oBpbIBKU X110M-
YaToBYyMaXKHbIX TKaHER

30311101235

PTyTHble namnbl fto-
MUHECLIEHTHbIE,
pTyTbCOAEPXKALLME
TpyOkm oTpaboTaHHbIe
n 6pak

3533010013011

Namnbl pTyTHBIE, PTYT-
HOKBapLieBble, MFOMUHEC-
LieHTHble, yTpatusLume no-
TpebuTenbckne CBOMUCTBa

47110101521

Mycop oT BbITOBbIX
MOMELLEHUIN opraHm-
3aUu HECOPTMPOBAH-
HbIA (MCKMOYas Kpyn-
HorabapUTHBbIA)

9120040001004

Mycop oT oUCHBIX 1 Obl-
TOBbIX MOMELLEHUIA Opra-
HW3aLuWIA HECOPTMPOBaH-
HbI (MCKItoYasi KpynHora-
GapUTHbIA)

73310001724

Mecok, 3arpsisHEeHHbIN
mMacnamm (coaepxa-
HVMe Macen meHee

15 %)

3140230301034

Mecok, 3arpsAsHEHHbIN
HedTbIO UK HedTeNpPOo-
LyKTamu (cogepxaHue
HedTV unn HedpTenpoayK-
TOB MeHee 16 %)

91920102394

OB6TUpOYHBIA MaTepu-
an, 3arpsi3HeHHbIA
mMacnamm (coaepxa-
HVWe Macen MmeHee

15 %)

6490270101034

O6TupoYHbI MaTepwran,
3arpsi3HeHHbIN HEPTHHO
Mnn HedpTENPOAYKTaMMU
(copepxaHue HedTV uUnn
HedTENPOAYKTOB MEHee
15 %)

91920402 *04

Macna komnpeccop-
Hble O0TpaboTaHHbIe

5410021102033

OTX04bI MUHEpanbHbIX
Macen KOMMpPecCoPHbIX

406166 01313

Macna aBToMobunb-
Hble oTpaboTaHHble

OTxonbl MUHepankHbIX
mMacen aBTOMOBUIIbHbIX

JIoM YyepHbIX MeTan-
TIOB HECOPTUPOBAH-
HbIA

3513010001996

Jlom 1 oTx0abl, coaepxa-
LMe He3arpsaHeHHbIE Yep-
Hble MeTannbl B BULE U3-
Lenni, KyckoB, HECOPTU-
poBaHHble

46101001205
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Bug otxoga (ctapoe HassaHue)

Bua oTxopa (HOBOE Ha3BaHue)

HaumeHoBaHue Koa no ®KKO HaumeHoBaHune Kog no ®KKO
AxkymynsaTtopa ceuH-  (92110191130121 | AkkymynsaTopbl cBuHLoBble |9 20110 01 53 2
LoBble oTpaboTaHHbIe, oTpaboTaHHbIE HEMoBpe-

He NOBPEXAEHHbIE C XAEHHbIE, C 3NEKTPONUTOM
HECnUTLIM 3NEKTPONU-
TOM
JTom megm HecopTmpo- | 3631030101013  |Jlom n oTxoabl Mean He- 46211099203
BaHHbIN COpTUPOBaHHbIE HE3arpsa3-
HEeHHbIE
[anbBaHuyeckne 5110000000000 |Ocagku BaHH TpaBneHnss 363 332 00 00 0
Lwnamsl (kpome co-
LepXallunx B CBOEM
COCTaBe * coenHeHus
PTYTU, MbiLLbSIKa,
CBUVHLa, XpoMa Lue-
CTUBaneHTHoro, Lima-
HWAa)
Mnactmaccosas Hesa- [5710180013005 | OTxoabl nonuatuneHoson |4 3411004 515
rpsisHeHHas Tapa, no- Tapbl He3arpaA3HeHHbIe
TepsBLUas noTpedu-
TenbCKne CBoncTBa
OTxoabl nakokpacod- |5550000000000 |OTxonbl Tapel, ynakosku n |4 38111 00 00 O
HbIX CPEACTB (Tapa, YNaKoBOYHbIX MaTepnanos
3arpsi3HeHHas nako- 13 NONMUaTUNEHA, 3arpas-
Kpaco4HbIMW MaTepu- HEHHbIE NTaKoKpacoYHbIMU
anamwu) mMarepvanamm
Teepabie oTxogbl pe- (5750010001000  [[Mbinb (Myka) peavHoBas 33115103424
3UHbI

Ha TekCTUnbHbIX NPEeAnpUsITUSIX NMEPUOANYECKM YTBEPXKAAOTCS HOpMaTuBebl obpaso-
BaHUS1 OTXOA0B U NUMMUTbI Ha Ux pa3melyeHre. B Tabnuuye 3.22 npuBeaeH npMMepHLIA nepe-
YeHb OTXOA0B, HOPMaTUBbLI U NMMUTBI Ha pasmeLyeHve Ha nepuog 2012-2016 r. no ogHoMy

13 NpeanpuaTUn.
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Tabnwuua 3.22 — NepeveHb OTXO[0B, HOPMATUBLI U NIMMUTBLI Ha pasmellieHne (Mo AaHHBIM
aHKeTMpoBaHus)

ropoBow JInmuTbl Ha pasmelleHne oTxoaos (2012—
HOpMaTuB 2016r1)
Knacc | obpasoBa-
BI/I,D, 0TX0408B onac- | HUa oTxo4a [ HanmeHoBa- MvMuT Ha BT 4. Ha
HOCTW | Ha 2012—- | Hue obbekTa -
20161, T8 pasmeweHms 2012-2016 rr 2016 r
rog
PTyTHbIE namnbl noMuHec-| 1 1,377 - - -
LUEHTHble  PTyTbCOLEPXa-
wme, Tpybkn oTpaboTaHHbIe
n 6pak
AKKYMYNSITOpPbl  CBUHLOBblE| 2 0,214 - - -
oTpaboTaHHble  HenoBpe-
XOAEHHbIE C  HECNUTbIM
3MEKTPONINTOM
Jlom mean HecopTupoBaH-| 3 0,225 - - -
HbIA
Macna aBToMOOunbHble| 3 0,039 - - -
oTpaboTaHHbIe
Macna komnpeccopHble oT-| 3 0,180 - - -
paboTaHHble
AKKYMynNSITOpbI MmegHble| 3 0,297 - - -
pasobpaHHbie, Hepaso-
OpaHHble
Mecok, 3arpsisHeHHbIN Mac-| 4 0,255 - - -
namm  (cogepxaHue Ma-
cen<15%)
[anbBaHnyeckne wnamel| 4 0,408 - - -
(kpome Tspxenbix Me)
O6TMPOYHbBIN marepwan,| 4 1,225 - - -
3arpsis3HeHHbIA mMacna-
MU<15%
OTxoabl nakoKpacouHblx | 4 17,186 - - -
cpeacTs (Tapa)
MokpbIWwky oTpaboTaHHble 4 0,176 - - -
Mycop ObiToBbIX nomewe-| 4 132,531 - - -
HAA He COPTUPOBAaHHBLIN
(nckn. kpynHorabapUTHbBIN)
Otxogbl 06paboTkn HaTy-| 5 1,630 NOMMroH 1,155 0,031
panbHOW 4YUCTOW apeBecu-
Hbl, HE3arpsi3HEHHbIE Onac-
HbIMW BELLIECTBaMMU
JloM yepHbIX MeTannoe 5 0,473 - - -
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roposown TNlumuTel Ha pasmelyeHne otxoaos (2012—
HOpMaTVB 20167r)
Knacc | oBpasoBa-
Bug oTxon08 onac- | HUS oTxoAa | HaumeHosa- ST Ha BT u Ha
HoCTU | Ha 2012- -
20161 18 :ﬁfm‘ﬁ;ﬁi 20122016 |  2016r
roa
MnacTtmaccosas Hesa-| 5 7,366 NONUroH 36,830 7,366
rpA3HHEHHas Tapa, noTe-
psaBLiasi notTped. cBoOMCTBA
OTtxogbl nonuatuneHa B| 5 3,138 MONNIroH 15,690 3,138
BUAE NIEHKN
TeBepAble 0TX04bI pe3vHbI 5 7,000 NONNroH 35,000 7,000
TekCTunbHbIE  OTXOAbI W 5 0,149 - - -
Wwnambl (M3HOLLEHHbIE pYy-
kaBa (punbTpoB)
OTtxogkl pactutensHoro| 5 24,402 - - -
BOJIOKHa (BKMOYas O4echl,
npaaunbHbIe  OTX0Abl W
paclmnaHHoe Chipbe)
Obpeskn n obpbiBKK TkaHU| 5 4,536 - - -
x/6
Otxopgbl (ocagku) npy me-| 5 2,441 MOnUroH 12,205 2,441
XaHn4yeckon un Buonornye-
CKOM OMUCTKE CTOYHbIX BOA,
(cBpocbl C peLueTok)
UTOTO: 205,279 763,06 162,6

Takvm 06pa3om, MOXHO BMAETb, YTO MakcuMarbHble Harpyskm Ha OC npeacTaBnsaloT
OTXOAbl NaKOKPaCo4YHbIX CPEACTB (Tapa), OTXOAbl PaCTUTENBLHOIO BOMOKHA (BKNHOYas OYechl,
NpSAUIbHbIE OTXOAbl U PacLUMNaHHOE Cbipbe) U HECOPTUPOBAHHBIA MyCcOp BbITOBLIX MOME-

LLEHNIA.

3.4 MotpebneHne marepuanbHbIX U 3HEPreTUYECKUX PecypcoB

B Tabnuue 3.23 nprBeaeHsl HOPMbI NOTPEBNEHN SHepropecypcoB Ha 06opyAoBaHNA
1 npoueccax Ha OfHOM U3 AECTBYHOLLMX OTAENOYHbIX NPON3BOACTE.

Ta6bnuya 3.23 — Hopmbl NoTpebneHnst sHepropecypcoB Ha 06opyAoBaHn 1 npoLeccax

On.aHeprus Boga Map
JInHns
KBT/4 m3 T. Mkan
JIKC 35 42 23 1,61
Mpoueccel oT- 40 21,5 3,5 2,45
BapKun
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On.aHeprua Boaa Nap
JInHus
KBT/M me T. Mkan

Mpouecchl oT6e- 40 * 215* 35* 2,45 *
nBaHua
Mpovecchbl mep- 60 18 25 1,75
cepusaumn
NTK 400 28,7 * 48 3,36
N30-1 250 * 6,3* 12* 0,84*
JN130-2 195 * 6,3* 12* 0,84 *
LLitopk 90 125* 1.4 0,98
anutekc 190 02* 1,2 0,84

* OPVEHTUPOBOYHBIE AaHHbIE.

YaensHble pacxoabl SMeKTPOdHeprun, napa, Boabl Ha 060pyA0BaHUN HEMPEPLIBHOTO
LeiCTBMA OTAENOYHOro XonyaTobymMaxHOro NpovM3soAcTea NpuseaeHsl B Tabnuue 3.24

Tabnuua 3.24 — YpensHbie pacxoabl 3NeKTPO3Heprum, napa, oAbl Ha 06opynoBaHn

XBnN

OnekTposHeprus

Map

Bopa

YcTaHoBneH-

Pacxop anek-

O6opyaoBaHue Has MOWWHOCTS YaenbHbin pac- | YaenbHbIn pac-
anexT poasu- TpOfHeprVIM, xoj napa, X0J BOAbI,
N kBT *4/1000 m kr/1000 m M3/1000 m
rarenen, kBt
O6opynoBaHve Ans MOVIKU U CYLLIKW LLEPCTN
JIVHWS Ans MOMKW epcTn 58 kBT Mpoussoagun- [(10-151/
LLUFHB0O06-100, B T.u.: 18 kBT TEeNbHOCTb | T.rOTOBOW
11 kBT 27 LepcTu
C AaBneHnem
10 at™.

- CyWnnbHas cekumst

- MalumHa Ans pasavpaHns
KONTYHOB M OYMCTKU LLIEPCTU
oT Mycopa

- NapoBOK KoTen

O6opyaoBaHne ansa MexaHn4eckon obpaboTkm TkaHen

TkaHeonanueatoLLaa maluu- 27,15 51 59 -
Ha MTO-180
UrnoBopcoBankbHbLIA arperar 20 22,08 45,5 -
UBA-36-220
CTpuranbHbI MyXO04YUCTH- 12 2,05 - -

TenbHbI arperat CMNH-180
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DNeKTpo3Heprus Map Boga

YcTaHoBNEH-

Pacxopg anek- YgenbHbll pac-  YAenbHblli pac-

O6opyfosaHve Hasi MOLLHOCTb

aNEKT POEH- Tpoi-)Heprmm, X0g, napa, X0p, BOAbl,

rateneii, kBT KBT *u/1000 m Kr/1000 m M31000 m
KOHTpO/bHO-MepubHas 0,78 0,05 — —
MawunHa MKM-180
Oexatup O-220 1,38 0,94 34,5 -
MalnHa cywmnnbHo- 106,3 —
wunpunbHaa MW C1-06-180

O6opyfoBaHue AN mepcepusauun, 0TBapkn u 6eneHus
MalwvHa mepcepusaLloH- 50,95 17,57 400,0 2,85
Haa TekcTuma
NlnHna mepcepusauum 412,5 68,66 405 2,5-3,0
NML-180-1
NlnHna mepcepusauun On- 315 1,9
MeH3a hupmbl BeHHuMHrep
JlnHns oTBapkn 1 6eneHus 275,0 28,67 1930,0 8,8
N0OB-180
JINHWA XryTOBOW 06paboTKm
JHKO-2
HadToNbHO-CYLWINAbHLIA ar- 39,5 13,72 122,0
perat JIHC-180-2
O6opynoBaHve 418 KpalleHUs 1 NPOMbIBKU TKaHel
JINHNA KpacunbHoO-cywmnnbHas! 607,0 87,2-174,4 985,0
TepModuKcaLnoHHas
NKCT-180-16
JInHUA KpacunbHaa InuMTekc 495 60,5
JInHMA KpacunbHo-cyLwunabHasi 168 114,9 692-997 2,16-2,8
C npombIBKOW JTKC-180-18
JIMHMA NPOMBIBHO-CYLLUbHASA 100,5 2,94 462,0 2,3
nnc-180-12
JInHMA TepMOo30/1bHOro Kpa- - 348,3
lweHna Bakaama
JIMHUS MoHO-cylWMbHasA 54,1 290,7 0,77
MC-180
O6opynoBaHve Ana 3aKN0UYUTENbHON OTAENKN TKaHel

JInHus 3aknounTenbHOW 06- 495,0 60,46 184,9-240,7 —
pa6oTkm /130-180-1
NuHnsa 3aknouunTenbHol 06- 700 128 319,8 0,3
pa6oTkn J130-180-2
NnHua ycapgouHasa J1IAY-180 493,3 0,79
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AHanua o060pyA0BaHUS HEMpPepbIBHOTO [AelCTBUS, WCMOb3YEMOTO B OTAE/0YHOM
NPOV3BOACTBE X/I0NYATOGYMaXHOW OTpacnu, nokasan, YTo HamGOsblUMe Harpy3ku Ha OoKpy-
XAyl cpefy OKasblBaloT B/AXHO-TEMN/I0BbIE MPOLECChl, HEeO06XOAUMbIe A MPOMbIBKM,
CYLIKN ¥ (brKcaumUm KpacuTeneil Ha TEKCTUMbHLIX MaTepuanax.

Ha npumMmepe cOBpeMeHHOTo NpPou3BOACTBA (PINCOBLIX MOANIUPHBIX TPUKOTaXKHBIX
TKaHeil B Ta6nuue 3.25. nokasaHbl XapakTepUcTWkM 06GOpYAOBAHUS NEpUoSMYecKoro Aeii-
CTBUA ANA KPalleHUsi, NPOMbIBKM, BOPCOBAHUSI U NeyaTy IMCOBOro NosoTHA.

Ta6nuya 3.25 — XapakTepuctvuku 060pyA0BaHUS Nepuoaguyeckoro geincTeus

Pacxopn Pacxop, Pacxop napa Pacxop,

Tun obopypoBaHus
BOAbI 3/1eKTPO3HEPINn rasa

KpalweHue, npombiBKa
YcTaHoBKa Ans npo- 5-8 n/kr 0,7-1,0 «r/kr
MbIBKM nocne BA3a-
Hua SINTENSA
KpacunbHblil anna- 14-33 kBT
pat: Dinamica

MevaTb

MeuyaTHas MawmnHa 2 m3y 65-112 kBT (yct.) Cxatbliii B0O3- 120 m3u
Tnna UNICA, Reg- ayx— 1.8
giani HmM3IMuH
MoiWikn wabnoHoB 1 Hacoc 12 kBT
paknu

2-4 kBT 4 550-690 Kr/u
SpenbHik 130(12?20 i)BT Y 65(0107050012#%
«MINIVAPO 80» (140 °C — (140 °C —

180 °C) 180 °C)
Cyxasa oTaenka

CywunnbHo- 0,02- 35 kBT/u 1000- 113 m3uy
WwnpuabHas crtabu- 0,26 M3y 1150 «r/y 187 m3u
nn3aunoHHan malu- (nyck)
Ha pMbplokHEpP” n
“MoHopTC
BopcoBanbHo- 28,4-35,4 kBT
cTpuranbHble mMallu- (ycT.)
Hbl
MepunbHo- 0,6 KBT/Y
6pakoBoYHas mMalu-
Ha

MpuBeaeHHoe o6opyaoBaHWe ANS KpaweHus u neyaT UAINCOBbLIX TKaHell sABnAseTcs
COBpPEMEHHbIM M B HacTosiLLee BPEMS BecbMa NpuBeKaTesbHbIM. B KauecTBe TensioHocuTe-
N5l B NeYaTHbIX U CYLINbHO-WMPUIbHBIX MalUHAX UCNO/b3yeTcss NPUPOAHLINA ras — Hanbo-
/iee 3KOJIOTMYECKU YNCTbIA BUO, 3HEPreTUUYeCcKoro TOM/MBa, B T. Y. U N0 BblAENEHNI0 OKCUA0B
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asoTa B npouecce ropeHus. B npogykrax cropaHvs OTCyTCTBYHOT 3011, KOMOTb U TakmMe KaH-
LieporeHsbl, kak 6eH3onmpeH.

[a3oBbI 060rpPeB MMEET CNEayHLLYIO BbIrogy. BeCbMa ymepeHHoe notpebneHune ra-
3a; 3HAUUTENBHOE CHIWKEHWE U3LEPXKEK NMPOU3BOACTBA, CBS3aHHbIX C MPOrpPEBOM MalUWHbI
(8ns nogbema Temnepatypbl Ao 200 °C Hago npumepHo 15 MUH); 3HaYUTENBHOE MOBbILLE-
HME TOYHOCTU PErynupoBKM TEMMepaTypbl B CyLLUINbHON kamepe (oTknoHeHue + 2.0 °C); He-
3aBMCMMOCTb OT LIEHTParibHOrO MCTOYHMKA napa (napoBasi KOTenbHas); LWMPOKUA Ananas3oH
perynupyemMbix Temnepatyp (90 °C — 240 °C).

B kpacunbHbIx MalUMHaX HOBOro MOKONEeHUs MPeaycMOTPeHa cucTeMa OTcachiBaHWUs
3arpsisHeHHOro Bo3gyxa. [MpuHUMNOM cMCTEMbI OTCachbiBaHUS ABMSIETCA PacnonoXeHue oT-
BEPCTUIA ANS OTCacbiBaHNSA BHE 0BNacTy HaxXOXAEHUS1 TKaHW, @ UMEHHO: B U3ONSALUMOHHbIX
nnuTax y Bo3ayxoBoaa. Bosgyx oTcachiBaeTCcs U3 KON CEKUMN CyLLIUNBHOM Kamepsbl. Kpo-
Me TOro, BCe OTCachIiBaloLMe BO3[YXOMNPOBOAbI M3rOTOBMEHbI M3 OLMHKOBaHHOW, Npodunu-
pOBaHHOW NMCTOBOW CTanun TakMm oBpasom, 4ToObl NpefoTBpaTUTL SBMEHWE pe3oHaHca W
CHWM3UTb YPOBEHb LLYMa Mpu OTCaCkIBAHWUN BO3AyXa.

B aTton xe mawwmHe gna NoAroTOBKW KPacWrbHbIX PACTBOPOB MPefyCMOTPEH creuu-
anbHbI 6ak MST, KOTOpLIA OCHALLEH BEPTUKANbHBIM FMaBHBIM HACOCOM U CUCTEMOW BbICT-
poro Crnvea KpacusbHbIX pacTBOpOoB. VIcnone3oBaHne 3TOM Onumn 4aeT BO3MOXHOCTb 3HauYM-
TENbHOro COKpAaLLEHNs] BDEMEHM 3annBKM pacTBOPOB B 060pyAOBaHME U NPU Harpese BOAbI,
B pe3ynbTaTte JOCTUratoTCst SKOHOMUYECKME BbIroAbl.

BopcoanbHas malunHa ¢ 0anHoYHbIM HapabaHom cHabxena cuctemom ESS (Cuctema
cBepexeHna aHeprun). Huakoe sHepronoTpebneHve BbidBaHO Gnaropaps WHHOBALMOHHOMY
COBMELLEHMIO pa3nuyHbix TexHororni. Mario Crosta nsobpena cneupanbHyl0 CUCTEMY CO-
KpaLleHusi noTpebneHns sHeprum Bo Bpemsi Npou3BoACcTBEHHOro npouecca. OcHoBLIBasiCb Ha
noTpebneHnn SHeprum ABUratensMn BOPCOBaHWA, NoTpednenme sHeprm Gbino 3HauUMTEnNsLHO
cokpaLLeHo (A0 60 %) Mo cpaBHEHWIO CO CTaHAAPTHOM CUCTEMON NPUBOAA ABUraTens.

Kanbkynsums Ha obpaboTKy TKaHn Ha OAHOM U3 OTAENOYHBLIX MPEANPUSTUIA Nokasana,
yTO TPEeTbs YacTb 3aTpar npuUXoguTCA Ha Tenno-, BOAO- W 3HEepropecypchl
(c™m. Tabnuuy 3.26).

Ta6nuya 3.26 — 3arparbl Ha 06paboTky TkaHen, B py6/100 m

HauUMEHOBAHME CTATEI Moprotoeka nog | TepmocbmkcauymoHHbI [ KyGosoe
KpaleHve cnocoB KpalueHus KpalueHve

BcnomorarenbeHble marepuansl 2289 3408 4391
OcHoBHasn 3/nnarta 163 163 163
JononHuTteneHasa 3./nnara 16 16 16
Hauncnenus Ha 3/nnaty 6,3 6,3 6,3
Map TexHonornyeckunin 430,5 430,5 430,5
OMnP, B T.u. 673 673 673
[evratensHasa 3Heprusa Ha TEXH. 139 139 139
Boga Ha TexHuyeckasn 208 208 208
BHenpon3BoaCTBEHHbIE pacxoibl 19,4 19,4 19,4
WUtoro o6paboTka 3597,9 4717,9 5699,9
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Pazpgen 4. OnpeneneHue Hauny4wWux AOCTYNHbIX TEXHONOMMIA

Mepexog Ha npuHUMnel HAT 1 BHeLPEHME COBPEMEHHbBIX TEXHOMOMIA B NMPOMBbILLNEH-
HoM cekTope Poccuiickor Pepepaumm sBNSETCH HEOOXOAUMBIM YCIOBMEM CO3AaHUA
B CTpaHe yCroBuiA No ofecneyeHnto TEXHONOMMYECKOro NAepCTBa POCCUNCKON MPOMbILL-
JNIEHHOCTU, MOAEPHU3aALMN TPAAULIMOHHBIX U (POPMUPOBAHNIO BbICOKOTEXHOMOMMYHbLIX OTpac-
Nen NponsBoACTBa U paclUMPEHNs MO3NLIMIA Ha MUPOBBLIX PbIHKAX NPOAYKLMN.

B HacTosiLlee Bpems HOpMAaTMBHO-NPABOBOE nose B obnactu nepexoga Ha rocyaap-
CTBEHHOE perynupoeaHue Ha ocHose HAT npeactaeneHo depeparnbHbiM 3akoHOM Ne 7-03
[12], psaom npaBuUTENbCTBEHHBLIX NOCTAHOBNEHWUIA 1 pacnopsbkeHnn [8], [13], [14], [15], [16], a
TaKKe KOMMMIEKCOM HauMoHamnbHbIX CTaH4APTOB cepumn «Hawvnydlime AoCTynHbie TEXHOMO-
rny [3], [4], [5]

B cooTtBeTCTBUM C onpedeneHneM, NpuBefeHHbIM B cTatbe 1 deaepanbHOro 3akoHa
Ne 7-©3 ot 10 aHBaps 2002 r. «O6 oxpaHe OKpYKaloLen Cpeabl», Hamnyywas JoCTynHas
TEXHOMNOMMsi — TEXHOMOrMsl MPOM3BOACTBA MPOAYKLMN (TOBapOB), BLINONHEHNS paboT, oka-
3aHUs ycnyr, onpefernsiemasl Ha OCHOBE COBPEMEHHbIX AOCTVKEHWUA HayKu U TEeXHUKU U
HaunyyLlero CoYeTaHus KpUTEPUEB [LOCTWKEHWUSI LIENen OxpaHbl OKpyXatoLlen cpepbl npu
YCMNOBUW HaNM4nsi TEXHUYECKON BO3MOXKHOCTM €€ NpuMeHenus [12]. 3T1o onpeaeneHve naeH-
TUYHO onpegeneHuto, chopmynmposaHHoMmy B Oupektuee 2010/75/EC 0 npOMbILLNEHHbIX
3MUCCUAX — OCHOBHOM 3akoHoaaTenbHOM AokymeHTe EC, yctaHaBnmBarowem obasarens-
HoCTb npumeHeHuss HOT ans otpacnei SKOHOMMKWM, OTHECEHHbIM K OCHOBHbIM 3arpsisHuTe-
1AM OKPY>KatoLLEN Cpebl U XapakTepU3yoLWMMCS 3HAYUTENLHBIM NOTPEONEHNEM CbipbEBbIX
1 SHEPreTU4ecKMx pecypcoB npu npoussogertee [17].

MoHATNE «TEXHOMOMMM» OTHOCUTCS KaK K MCNOSb3yeMbIM TEXHOMOTMAM NPOU3BOACTBA,
Tak 1 K cnocobam MpoeKTUpOBaHUs, Co3AaHusA, OBCNyXMBaHWA, yNpaBneHns, aKcnyataumm
1 BbIBOAA NPEANPUATUIA N3 SKCyaTtaumn.

JocTynHble TexHONorMmM — 3TO TEXHONOrMK, paspaboTaHHble B MaclwTabax, no3sons-
IOWKMX UX BHEAPUTL B COOTBETCTBYIOLLENA OTPacny NPOMbILLIIEHHOCTA SKOHOMUYECKN N TeX-
HUYECKM OCYLLECTBMMBIM CMOCOOOM C Y4EeTOM COOTBETCTBYIOLLUMX MartepuarnbHbIx 3aTpar u
BbIFOA.

Hannyuywue TexHonorMm — 3To TexHornoruy, nossonstoLme Hanbonee apdekTUBHLIM
cnocobom AocTnub 06LLero BbICOKOrO YPOBHS 3aLLMThI OKpyXKatoLWwen cpeabl B LIENOM.

Takum obpasom, onbiT npumenenna HAT B EC HenocpeacTBeHHO cBA3aH C BHeApe-
HWeM B CTpaHax — 4vneHax EBponenckoro corsa cUCTeMbl KOMIMNEKCHBIX NPUPOAOOXPAHHBIX
paspelleHnid Ans KI4YeBbIX NPEeAnpUSTUA — 3arpsasHUTEnen okpyxatowen cpegbl. Mpu
atom B [upektmuee 2010/75/EC peub naget o TexHonormm B Hanbonee LUMPOKOM €€ CMbIC-
e — TEeXHOMNOIMM Kak COBOKYNMHOCTM MeTo0B 06paboTkn, M3roTOBMEHUS, NSMEHEHUS COCTO-
SIHWA, CBOWCTB, POPMbI, CbiPbsl, Marepu1anos, NPUMMEHAEMbIX B NpoLecce NpoussoacTea Ans
nony4eHns roToBom Npoaykuum [17].

B HekoTopbIx cnydvasix ynomuHaoT HOT, nmes B Buay HOBEMWNE PELUEHUS, Hanpas-
NEHHbIE Ha 3aLUMTY OHOTO M3 KOMMOHEHTOB OKPYXAIOWEW Cpefbl N Ha PeLLEHNE KOHKPEeT-
Hol nMpobrnemMbl. ATO CBSA3AHO C UCTOpUEN Bonpoca u 3sonoumen noHatus HAT, a Takke
C TeM, UYTO NpuvBneKaTensHocTb uaen BHeapenus HAT, npuasaHHbIX 06ecneunTb BbICOKUIA
YPOBEHb 3aLUMTbI OKPYKaIOLLEN CPpefbl U 3KOMOrMYEeCcKon 6e3onacHOCTK, pacnpocTpaHaeTcs
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Ha camble pa3Hble OTPacnn 3KOHOMUKW, BKITHOYESA XUMULLHO-KOMMYHarnbeHOE XO3SNCTBO, ro-
POACKOE XO3SIMCTBO, 3MNEKTPOCETW, TENSIOBbLIE CETU U T. M.

[ns noHMMaHuns koHuenumn HAT B LenoM 1 HanpaeneHUn ee NPakTUYECKOro npume-
HeHnsa B Poccuiickont defepaumn LenecoobpasHo NpUBECTU NepeYeHb KPUTEPUEB, B COOT-
BETCTBUW C KOTOPbIMW CNeAyeT OLeHMBATL, ABNAETCS N gaHHaa TexHonorma HAOT. K uueny
TaKMX OCHOBHbIX, HO HE NCHEPMbIBAKOLLMX OTHOCHATCS:

- paunoHanbHoe noTpebneHne Cbipbs, MaTepranos 1 BoLbl (pecypcocbepexerme);

- obecneyeHne BbICOKOW 3HEPro3PHEKTUBHOCTY;

- MPUMEHEHME ManooTXOAHbIX UM BE30TX04HbIX NPOLIECCOB;

- XapakTep 1 ypOBEeHb HeratuMBHOro BO3LENCTBUSA Ha OKPYXatOLLyo cpely W BO3MOX-
HOCTb CHWXKEHMS YAENbHBIX 3HAYEHUIA SMUCCUIA, CBSI3aHHbIX C MPOLIECCOM;

- UCMONb30BaHNe B TEXHOMOMMYECKUX MpoLeccax BeLLEeCTB, KOTOpble B HaMMEHbLUEN
CTerneHn onacHbl AN YenoBeKa M OKPYXatLlen cpefbl, U OTKa3 OT MCronb3oBaHWA 0cobo
ONacHbIX BELLECTB,;

- CHIDKEHME BEPOATHOCTM aBapui 1 MHLMAEHTOB, CBA3aHHbIX C MPOU3BOACTBOM;

- BOBMOXHOCTb pereHepaumm 1 noBTOPHOrO UCMOMb30BaHWUS (PELIMKIVHIE) BELLEeCTB,
NMPUMEHSIEMbIX B TEXHONOMMYECKUX NPOLLECCax, B TOM YMCNE B COCTaBe 00pasyroLLMXCa OTXO-
fifel=3

- CBUAETENLCTBA NpeablayLLero YCnewHoro NpMMeHeHs B NPOMbILLIIEHHbIX MacLiTa-
Bax conocTaBnMbIX MPOLIECCOB, YCTaHOBOK, 060pyA0BaHNA, METOLOB YNPaBneHUs,

- CpOKM BBOAA B 3KCMNNyaTaumio AN HOBbIX U CYLLIECTBYHOLWMUX YCTaHOBOK,;

- 9KOHOMUMYECKasi MPUEMNEMOCTb A5 OTPACNN SKOHOMWKU.

B HacTosiLlee BpemMs npu onpeaeneHun HAT Bce Gonbluee BHUMaHWE yaensaeTca cu-
cTeMam MeHemxkMeHTa. Tak, NPeanpuUsTUAM NpPakTUYeckn BCeX OTPACNEN SKOHOMUKN HaCTO-
ATENbHO PEKOMEHAOBaHO paspabareiBaTb U BHEAPSATb CUCTEMbI 3KOMOMMYECKOro MeEeHemX-
MEHTa, a Taloke CUCTEMbI SHEPreTUYECKOro MEHEPKMEHTA, NO3BOMAIOLLME YYeCTb npuopute-
Tbl OXPaHbl OKPYXXaloLLEen Cpeabl U NOBbLILLEHNA 3HEProaddeKTUBHOCTM NPY NNaHNPoOBaHNA U
OCYLLECTBNEHUN AESATENBHOCTU XO3ANCTBYHOLLNX CYOHLEKTOB.

UameHeHus, BHeceHHble B PepepanbHbii 3akoH Ne 7-d3 ot 10 aHBaps 2002 r.
«06 oxpaHe okpyxaroLen cpeably dPegepanbHbiM 3akoHOM oT 21 uons 2014 r. Ne 219-03
[12], onpeaenstoT NpaBoBYyO OCHOBY ANA LUMPOKOTO MPaKTUYECcKOro NpUuMeHeHusa B Poccnin-
ckori Pepepauyum HAT 1 KOMNNEKCHBIX 3KOMOTMYECKUX paspeLLEeHNI.

Ina peanusauum TpeboBanun depepansHoro 3akoHa Ne 7-@3 ot 10 aHeaps 2002 r. B
ob6nactn HAT HeoGxoanmo paspaboTaTe pas3nuyHble HOPMAaTUBHBIE JOKYMEHTbI, UHgopma-
LIMOHHO-TEXHUYECKME CMPABOYHMKM, AOKYMEHTbLI NO cTaHaapTuaauuy 1 np. MNpu atom uene-
coobpasHo Haubornee MoOMHO YYECTb OTEYECTBEHHBIN U MEXAYHapPOAHbLIA ONbIT, HAKOMMEeH-
HbIA NPOMBILLNEHHBIMMW NPEANPUSTUSIMU U APYTMU CyGbekTaMmn S3KOHOMUYECKOW AeATernbHO-
cTu.

Onpegenernve HOT B 06nactM NnpUMEHEHUS HAaCTOALLErO CrpaBoOYHWKa MPOBOAMIOCH
Ha ocHoBaHuu MpaBun onpegeneHus TexHonoruy B kadectee HAT, a Take paspaboTku, ak-
Tyanusauum u onybrmkosaHus WH(OPMAaLMOHHO-TEXHUYECKMX cnpaBodHmnkos no HAT,
yTBEpPXEeHHbIM rocTaHosneHem Mpasutensctea Poccuiickor ®epepaumm ot 23 aexkabps
2014 r. Ne 1458 [13] U C y4eTOM METOAUYECKUX PEKOMEHAALIMIA NO ONPEAENEHMIO TEXHOMO-
ran B kadectee HAT, yTBepXAeHHbIX npuka3oM MuHMCTepcTBa NPOMBILLMEHHOCTU N TOProB-
nn Poccunckon ®epepauyum ot 31 mapta 2015 r. Ne 665.
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Mpw onpeseneHUn TEXHOMNOMAKW, B TOM YUCTIE TEXHONOMMYECKoro obopynoBaHns, B Ka-
yectBe HAT yunTbiBaNMChL criefyome KpUTEPUN, YCTaHOBMEHHbIE AENCTBYIOLLIMM 3aKOHO-
garenbcTeoM Poccuiickon depepauyn [12]:

- HAUMEHBLUMIA YPOBEHb HEraTUBHOTO BO3AEWUCTBUSI HA OKPYXAaIOLLYIO Cpefly B pacyeTe
Ha eauHULY BPeEMEHW uin obbem Npou3BoaMMON Npoaykuum (ToBapa) nubo cooTBeTCTBUE
APYTMM MOKasaTensm BO3AESNCTBUSA HA OKPYKAaIOLLYO cpepy, NPEeAyCMOTPEHHbIM MexXayHa-
poaHbIMK gorosopammn Poccunckon ®epepauum;

- 9KOHOMUMYeckKkast 3PPEKTUBHOCTb BHEAPEHUS N AKCTNyaTauumm;

- MPUMEHEHME PEeCypCco- 1 aHeprocHeperaroLmx METOAOB;

- Nepvoa BHeAPEHUS;

- NPOMBbILLNIEHHOE BHEAPEHNE TEXHONOIMYECKUX NPOLIECCOB, 060PYAOBAHUS, TEXHUYE-
CKux cnocoboB, METOAOB Ha AByX 1 Bornee obbekTax B Poccuiickon deaepaumm, okasbiBato-
LLMX HeraTMBHOE BO3EACTBUE HA OKPY>KaIOLLLYHO cCpesy.

Ha ocHoBaHun ykasaHHbIx [MpaBvn onpeaeneHns TEXHOMOMU B Ka4eCTBe HaumnyyLlen
poctynHon TexHonormn [13] u MeTtoguueckMx pekomMmeHaauum no onpeaeneHuo TEXHONormm
B KauecTBe Haumnydlle AOCTYyNHOWU TexHonorum [18] npu paspaboTke HACTOSALEro CripaBoY-
Huka HOT 6binv onpeaenersl HAT B crneayowmx Npon3BoACTBax, COMPSDKEHHBbIX C BRaXkK-
HOCTHbIMW Onepaumsammu u obpaboTkamu BOMOKOH, nonygabpukaToB (POBHULbI, NEHTbI, NPsi-
XW), TKAHEW, TPUKOTAXKHbIX MOMOTEH U TEKCTUIbHbBIX U34ENUNA:

- nepBuYHas obpaboTka LwepcTy;

- nepBnYHas obpaboTka LLenka;

- nepBu4yHas obpaboTka fnbHa 1 KOTOHU3aUMS;

- NOATOTOBUTENBHOE MPOU3BOACTBO JIBHAHOW U NbHOCOAEPXKALLEN POBHULBI K Npage-
HUIO;

- BaTHOE NPOW3BOACTBO;

- MOArOTOBUTENBHOE M KPACUITbHOE NMPOU3BOACTBO HUTEN U MPSDKY;

- OTAEMO0YHOE NPON3BOLACTBO XNON4YaTOOYMaXkHbIX TKAHEW;

- OTAEeN0YHOe NPOU3BOACTBO LUEMNKOBbIX TKAHEW;

- OTAEN0YHOE NPOM3BOACTBO JNIbHOCOAEPKALLMX TKAHEN;

- NOArOTOBUTENBHOE M KPacUIlbHOE NPOU3BOACTBO XMMUYECKMX U LLIEPCTAHBLIX BONOKOH
B Macce;

- OTAENOYHOE NPOM3BOLCTBO LUEPCTAHBIX KaMBOIbHbIX TkaHen (OTMLLpK);

- OTAEN0YHOE NPOM3BOACTRO LLEPCTSAHbIX CYKOHHbIX TkaHer (OMLWpCT);

- YHUPMLUMPOBaHHOE OTAEMNOYHOE NMPOM3BOACTBO TKAHEW PasnMyHOro CbIpbEBOro CO-
cTaBa;

- OTAEN0YHOE NMPOU3BOACTBO TPUKOTEKHBLIX MOMOTEH;

- OTAENOYHOE NPOM3BOACTBO TEKCTUIBHBLIX U3 ENUNA.

TexHonmornyeckne nokasarteny B MNPOU3BOACTBE OTOENEHHbIX, NaAKOKPALLEHHbIX,
HabWBHbIX TKAHEW U TPUKOTaXHBIX MOMNOTEH Pa3NNYHOMO ChIPLEBOro COCTaBa, a Takke TKaHekn
N TPUKOT@XKHBIX NOMOTeH, BblpaboTaHHbIX Ha OCHOBE OTOENEHHBLIX U OKPAaLLEHHbLIX MPUPOS-
HbIX U XMMUYECKNX BOMOKOH W HUTER, a Takke TexXHoNorun 6eneHns, konopuposaHus (neva-
TaHVs U KpaLLeHWs) U 3aKMOYUTENBHON OTAENKU TEKCTUIbHBIX U3AENUA, KOTOpbIie onpeae-
neHbl B kavectee HAT, npeactaBneHsl B pasaene 5, a B npunoxerHusax B u I npuBeaeHb! oc-
HOBHbIE TEXHWYECKME, 3KOMOrMYECKMe N MHblE MoKasaTenm TEXHOMOMMYECKMX NPOLIECCOB, CO-
oTBeTcTByOWMX Kputepmam HAOT npu npousBoacTBe TeKCTMnNbHbIX Wa3genuin. OTHeceHue
TexHonornn Kk HOT perynupyeTtca npukasom MUHUCTEPCTBa MPOMBILLNEHHOCTU U TOProBmn
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Poccuinckon ®epnepaupm ot 31 mapta 2015 . Ne 665 «0O6 yTBepxaeHun MeTtoguyeckux pe-
KOMEeH4aUMn No onpeaerneHnto TEXHOMOMMM B Ka4ecTBe Haury4llen 4OCTYNHON TEXHONOrUN»
(hanee — MeToanyeckme pekoMeHaaumm).

4.1 TexHonorum, paccmaTpuBaemMblie NPy onpeaesnieHn HaunyyWwunx JOCTYNHbIX
TEXHOSOrMin Npu oTAerkKe TEKCTUNbHbIX Marepuanos

TexHomorun, paccmatpuvBaemble npu onpeaeneHun HOT, npu npousBofcTee Tek-
CTUNbHBLIX MaTtepuarnos, MO3BONAIOWME COKPATUTbL MNOTpebneHne CbipbsA, BOAbLI, 3HEPriu,
CHU3UTb 3MUCCUM B OKPYXKaroLLyto cpeay U obpasoBaHvne OTX0AO0B, NpuBedeHbl B Tabnu-
ue 4.1.

Tabnuuya 4.1 — lMepeyeHb TexHoMorMn, oTHocswwmxea kK HAT, npy nponasoacTee
TEKCTUMbHbLIX Marepunanos

TexHornorvs Onucanue MpyMeHsieEMOCTb
TexHonorum Bankn-pynepoBKM 1 NMPOMbIBKM Liep- | 4.1 LLinpoko npumeHsieTcst
CTSHbIX W LLUEPCTLCOAEPXKALLNX TKAHEN
TexHonoruss kapGoHM3aLMKW LLEPCTAHOro BOSOKHa | 4.2 LLinpoko npumeHsieTcs
B Macce Y LLIepCTsHbIX MaTepuarnos
TexHonmorns LenoYHoM U OKUCIIUTENbHOW Bapku 4.3 LLivpoko npumeHsieTcs Ha
JIbHAHOW POBHMUBI Ha obopyaoBaHuM nepuoan- JNbHOKOMBUHaTax
YECKOro AENCTBUS A1 MOKPOrO NpsifeHnst
TexHonorva EepMEHTaTMBHON  paclUnMXTOBKW | 4.4 LWnpoko npumeHseTca

LEennioNo3HblX U CMECOBbIX LEnnHo3ocoaep-
Xallmx TKaHel Bpacnpaeky

TexHonorvs Weno4YHoN OTBapKM U NEepPoKCUaHOro | 4.5 LLnpoko npumeHsieTca
OeneHvst pacnpaeneHHbIM MOMOTHOM, Mpeay-
cMaTpuBaroLasi MPOMEXKYTOUHYIO  KUCIIOBOYHYIO
obpaboTky

TexHonorvs LWeno4YHon oTBapkn 1 NepokcuaHoro | 4.6 MpumeHseTca
GeneHns pacnpaBneHHbIM NosioTHOM 6e3 npome-
XKYTOYHOrO KMCNOBaHWA ANS XN0n4aTtobymaxHbIX,
MONYJbHSHBIX U CMECOBbIX LENniono3ocosepxa-
LMX TKAHEA C BMOXEHUEM XUMMWUYECKUX BOMOKOH
He 6onee 50 %

TexHonorus 6uooteapku u nepokcugHoro Gene- (4.7 MpumeHseTca

HWSA TKAHEW Ha OCHOBE LieNmnionossbl

CoBmelleHMe npoueccoB OTBapkM C ropsayen|4.8 MpumeHsieTca ana orpa-
Mepcepusaumen xnon4yatobyMakHbIX 1 CMeELLaH- HWYEHHOrO acCopTUMEHTa
HblX TKaGHe N0 HENPepbIBHOW MIIKOCOBOYHO- noA, KpalleHve

3anapHor TeXHONoMmn

TexHOnorMa HenpepsIBHOrO, NonyHenpepbIsHOro (4.9 MpumeHseTca

N NEePUOANYECKOrO OAHOCTAANIAHOrO NEepPOKCUAHO-
ro GeneHus xnon4aTtoGyMaxHbIX WU CMeLLaHHbIX
TKaHel 1 TPUKOTAKHBIX NONOTEH
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TexHonorua Onucanne MprymeHsemocTb
TexHoOMorMA HenpepbiBHOW  paclunmxtoekn  u|(4.10 LLnpoko npumeHsieTca
ABYXCTafWUMAHOTO nepokcuaHoro 6eneHns nbHs-
HbIX U NbHOCOAEPXAaLLMX TKaHEW C 3aKNoYUTENb-
HbIM KMCMOBaHNEM
TexHonorMa mManoMoaynbHoro HaHeceHus pabo-|4.11 MpumeHsaeTca
UMX PacTBOPOB Ha TEKCTUINBHBLIE MaTepuansbl
KpaweHnne xnonyatobymaxkHbIX TKAHEN akTUBHbI-|4.12 MpumeHsaeTca
MU KpacuTensMu B annapatax nepuognyeckoro
nencTema
«XonogHoe» KpalwleHue akTMBHbIMU KpacuTensamn|4.13 MpumeHseTcs peako
Nno MMOCOBOYHO-HAKATHOM TEXHOMNOrMU pacnpas-
TNEHHbIM MOSIOTHOM
Cucrema aBTOMaTUYECKOrO A03UPOBaHNA xumpe-|4.14 MpuMeHsaeTcs Ha HOBbIX
aKTMBOB W KpacuTemnen B TEeXHOMNMOrMax OTAENKW NpeanpuUsTUSX
TKaHeN
KpalueHune uennionosHbix marepuanos (npsxu, |4.15 MpumeHseTca Ha HOBbLIX U
JIbHSAHBIX, XNONYaToOyMaXHbIX TKAHEN N nspe- CyLLECTBYIOLMX Npeanpu-
M) KyBoBLIMU KpacuTenNsiMu B annaparax nepu- ATUAX
0ANYECKOro AENCTBUA
Mcnonb3osaHne BbICOKOTEMMEPATYPHOro MeTtoaa|4.16 MpuMeHsaeTcst Ha HOBbIX U
KpalleHWs NonnacmnpHbIX TEKCTUIBHLIX MaTepua- CyLLEeCTBYIOLMX Npeanpu-
JIOB AMCMEPCHbIMM KpacuTensmu Ha obopyposa- ATNAX
HUM NEPUOSMNYECKOrO ENCTBUS
TexHomnorng kpawenus MNA npskun, Huten n Tpu-|4.17 LLinpoko npumeHsaeTca
KOTaXHbIX MONOTEH B annaparax nepuoanyeckoro
OelCTBMSA AMCNEPCHBIMU KPacUTENsMm
TexHonorva KpaweHus LUepCTSHOro BOJIokHa, |4.18 LLnpoko npumeHsieTcs
TONCA, NEHTbI, NPSHKM, TKaHW, CYKHA KUCNOTHBIMU
METannoKoMMeKCHbIMU (1:2) kpacutensamm
TexHONorMa KpaweHuss LennonosHeix marepua-|4.19 Wnpoko npumeHsieTcs
NOB, LWerKa, LWEePCTAHOro BOMOKHA, TOMNca, NeHThI,
MPSPKN aKTUBHBIMW KPacUTENSIMA C BLICOKOW CTe-
neHbo durkcaumm
TexHonorva  KpaweHus CMecoBblX  LiepcTb-|4.20 MpumeHsieTca
NonMarpHbIX MaTepnanos C NPUMEHEHVEM ak-
TUBHbIX U AUCMEPCHBIX KpacuTenemn
KonopupoBanne TekCcTunbHbiX matepuanos u|4.21 [MprmMeHseTCs Ha HOBbIX K
TPUKOTEXKHBIX MOMOTEH (LEnmnHoNno3HbIX, LUepCTs- CYLLECTBYIOLUX Npeanpu-
HbIX, LUEMNKOBbIX) aKTUBHBLIMWU KpacuTensamm ATUAX
MeyaTb TEKCTUIMBHBIX MaTepuanoe (Uennonos-|4.22 [MprmMeHseTCs Ha HOBLIX K

HbIX, LUEPCTAHbIX, LUENKOBbIX) MUIMEHTaMX Ha
MallMHax ¢ ceTyaTbiMM LabnoHamm

CyLLECTBYIOLWWMX Npeanpu-
ATUAX

260




NTC 39—2017

OkoHyvaHue mabnuupi 4.1

TexHonorus Onwncaxve MpumeHsiemocTb

CybnumaumoHHas nepeeBogHas neyarb no cuHte-|4.23 MpumeHseTca Ha HOBLIX U

TUYECKUM TKaHSAM AUCIEPCHBIMUW KpacuTensiMmn CYLLECTBYIOLMX Npeanpu-
ATUAX

Lindposas npsiMas nevaTtb TEKCTUMbHbIX MaTe-  (4.24 [MprMeHaeTcs Ha HOBbIX U

pyanoB NUrMEHTaMM Ha NPUHTEpPax CYLLECTBYIOLMX Npeanpu-
ATUAX

TexHONorvsa 3akntoYNTENBHOM OTAENKU TEKCTUNb-|4.25 MpumeHseTcs

HbIX Marepuanos C NOMOLLbI Manodopmansae-
maHbIX 1 BeccopmanbiernaHbiXx OTAENOYHbIX
npenapartos

TexHonorvsa 3aknroYUTENBHOM OTAENKM TEKCTUNb- | 4.26 MpumeHseTcs
HbIX MaTepuanoB Ha OCHOBE aKpumnoBbIX U NOMU-
ypPEeTaHOBbIX NMPenapaToB HOBOrO MOKONEHUS

4.2 TexHonornu Banku-ynepoBKU U NPOMbIBKU IEPCTAHbLIX U
wepcTbcoaepXawmux TkaHen

Llensto npoMbIBKM KaMBOMBHOW U CYKOHHOMW TKaHU ABNSIETCHA yaaneHne u3 LWepCTAHbIX
TKaHeln 3arpsisHeHUA PasnmMyHoro poaa, B TOM YNCHE OCTaTKOB NMPUPOLHOIO LLEPCTSAHOMO XuW-
pa U MUHeparnbHbIX 3arps3HEHWN, 3amacnueaTeneit U ApYrMX KOMMOHEHTOB, NPUMEHSAEMbIX
B NPAAEHUN, @ TakKe MPUPOAHBLIX MPOAYKTOB U XMMWYECKUX MpernapaToB, HAaHOCUMbIX Ha
Npsky B NpoLecce ee noaroToBKN K TKAYECTBY (NPW LUANXTOBAHUM UMK 3MYNbCUPOBaHUM).
Ot kayecTBa NPOMBLIBKM 3aBUCUT rPrd TKaHM 1 Ka4ecTBO ToBapa B uenomM. Kpome Toro, npo-
MbIBKa CHUXaET BCE HaMPSPKEHWUA, BO3HUKAIOLME KaK BCNEACTBUE KPYYEHUS NMPSDKA U HATEW,
Tak 1 B NpoLecce TkavecTea.

Mpy NPOMBIBKE LUEPCTSAHBIX KaMBOSbHbIX TKAHEW Pa3NUYHOTO ChIPbEBOTO COCTaBa,
OCYLLECTBMNAEMBIX B XIyTe, NPOMCXOAUT AOMOMNHUTENBbHAA MexaHu4eckas npopaboTka TkaHu
C Lenbio NPpuaaHns e XxapakTepHOro «LLIEPCTSHOro» Tywle.

TVNOBON PEeXMM NPOMBIBKU-BAnku (Banku-pynepoBkn) AnNs KaMBOMNbHBLIX U CYKOHHbIX
LUEPCTSAHBIX U LLEPCTbCOAEPXKaLLMX TKAHEN C BIIOXEHNEM LUepCTAHOro BornokHa Gonee 50 %
OCyLLECTBNAETCA Ha 0B0pyAOBaHMM NEPUOANYECKOTO AEUCTBUS UMW Ha NMHUSAX 06paboTkm
B ryte. CocTaB Bano4yHOro pacreopa BKMOMAeT cody KanbuuMHUpoBaHHyto M MAB wnm
MbINbHO-COAOBBIN pacTeop. CkopocTb 06paboTkm — oT 15 po 30 m/MuH. MNpombiBKka nocne
Barnku nNpoBOAMTCH B TPex BaHHax Tennoun sogon 45 °C — 50 °C. MNpoaomkutensHOCTL Npo-
yecca — 24y,

[na NpoMbIBKM LUEPCTAHBIX U LUEPCTECOAEPXKALUMX TKaHEN MPUMEHSIHOTCH MOMoLLME
BELLEeCTBa HENOHOIreHHbIE UMM CMECU HEMOHOreHHbIX C aHnoHakTuBHbIMKU MAB. KoHueHTpa-
LMs MOIOLLEro npenapara B MaToqHbIX U paboumx pacTBopax NoaaepXnBaeTca B 3aBUCMMO-
CTW OT aKTUBHOW 1 MOHOLLIE CNOCOBHOCTU NPoayKTa.

B malumHax npeaycmMoTpeHa aBToMaTuyeckan nogaqa BoAbl, pacTBOpOB, perynmposa-
HVe AaBneHWs, TeMnepaTypbl U NPOAOIIKUTENBHOCTN 06paboTki. OfHaKo NpoMbIBKa TKaHU
Ha MalnHax NepuoANYECKOro AENCTBNS UMEET PAf HEJOCTaTKOB: OHa AnuTernbHa, TpebyeT
3aTpartbl Py4yHOro Tpyaa 1 Manonpou3BoaAnTENbHA.
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Bonee nporpeccuseH MeTOA HEMPEpPbLIBHOW NPOMBLIBKU TKaHW, Tak Kak CoKpallaeTcs
BHyTpUabpnyHbIN TPaHCMOPT, MOBbILLAETCA CbeEM NPOAYKUMM C eAUHULbI NPOU3BOACTBEH-
Hon nnowaamn 6onee 4yem B 1,5 pasa, ymeHbLUAETCA pacxod napa u anekTposHeprun Gonee
YeM B 2 pasa, NOBbLILLAETCA NPON3BOAUTENBHOCTL TPYAa U Yy4LLaeTCcs Ka4ecTBO NPoAyKUMn
npuv CHWKeHUn cebecTonmocTn 06paboTku.

lMpoMbIBKa LLUEPCTAHON M LUEPCTbCOAEPKALLENA TKaHW Ha NMHUM pacnpaBneHHbIM Mo-
noTHoMm, Hanpumep «beHey (PpaHumns), 3aknoyaeTcsl B NPOMbIBKE-3aBapKe TKaHW B BaHHaX
npu Temnepatype He MeHee 90 °C (1-5-a cekuun) 1 Npu Temneparype He MeHee 60 °C (6—
7-a cekuun). CkopoCTb ABWKEHUA TkaHU — 26 M/MuH. Cnve BaHHbI — 1 pa3 B cMmeHy. [Npo-
pomxkutenbHocTb 06pabotkn — 3 MuH. TexHonornyeckas ycaaka TkaHu — po +1,5 %. [la.-
neHve B xane BanosB — 2-4 krc/cMm. lNpyn NpoBegeHUM onepauun «KUCMOBKa» Ha NNHUK
dupMbl «beHey» Heobxogumo noaaepxmeatsb pH = 4,5-5 B ceabMon cekumm.

[na uMcToWwepCcTaHbIX TKaHeW UCMOMNb3YEeTCA PEXMM MPOMbIBKM-3aBapKY, 3aKmno4aro-
LUIACH B MPOMNUTKE TKaHW ropsyen Bogo npu 60 °C, obpaboTke TkaHW NapoM B aBTOKNaBe
npm 110 °C — 115 °C n oxnaxaeHuu TkaHn xonogHou sogon 20 °C — 25 °C. nuTtensHocTb
3aBapku He npesbiwaeT 40 c.

4.3 TexHONOrUA KapOOHU3aUUM WEPCTAHOrO BOJIOKHA B Macce U WepCTAHbIX
Martepuanos

Tunoson pexum kapboHU3aLMM LIEPCTAHOIO BOSIOKHA, NPSKM UNW LUEPCTAHBIX TKAHEN,
a TaKrkKe TKaHen C BNOXEHWEM LUEPCTSHOro BonokHa donee 70 % B coueTaHum ¢ nonmadunp-
HbIM BOJIOKHOM, a TakKe KOCTHOMHbIX NOMYLIEPCTAHbIX TKAHEWN C BROXEHNEM LLUEPCTSHOMO BO-
nokHa no 40 % u no 33 % nonnadmnpHoro BonokHa v fo 35 % BUCKO3HOrO BOMOKHA 3aKIo-
YaeTcs B 3arpy3ke KM (UnnM MHbIX HOcUTENen) B NepdOpMPOBaHHYIO KOP3WUHY, 3aMouke
B pacTBope, cogepxaiyem pacteop H2SO4 (4 % — 6 % ot maccel matepuana) u cMauuea-
Ternb — 1,5 r/n. Bpems 06paboTkn (BbiaepxmBaHus B pacteope) — 15-20 MuH, aanee cne-
AYeT OTXUM Ha ueHTpudyre Ao BnaxHoctn 50 % — 55 % U cylwKa-BbDKUI pacTUTENbHbIX
npumecen. Bbpkur TkaHer ocCyllecTBnseTcs B 3-CeKUMOHHOW MawwuHe. B nepeon cekuumn
NPOXOAUT NpeaBapuTenbHas cylika npy Temnepartype 65 °C — 80 °C (He Hwxke 60 °C) B Te-
yeHne 45 muH. [lanee cnepyet TepmMoobpaboTka Ansa BebkmMra npu temneparype 105 °C —
110 °C B TeyeHne 15 MyH 1 oxnaxaeHne. B Tpetben cexumn npm 70 °C 1 AnuMTensHOCTH
10 MWH NPOXOAUT CyLLKa A0 BnaxHocTn 1 % — 2 %. Janee cnepyeT apobnerHve n TpenaHve
(nnn BCTpAxmBaHue).

TexHonorust kapGoHN3aLUMM YACTOLLEPCTAHOM NanbTOBOM TkaHW 3akniovaeTcs B Mpo-
MUTKE PacTBOPOM CEPHOWN KUCMOTbI KoHUeHTpaumen 40-50 r/in B npucytcrteum MNMAB 0—1 r/n.
3aTtemM NpOUCXOAUT yaaneHne U3 TkaHu M3bbiTKa pacTBopa, TKaHb ObICTPO BbICYLLIMBAETCS
npu 110 °C — 135 °C n fanee npoxoauT 30oHy BbbkuraHna npu 135 °C — 150 °C u BcTpsxu-
BaeTcs. [Mpouecc HeWTpanusaummn BrkntoHaeT B cebs cTagum NpombIBKM BOAOW, COBGCTBEHHO
HEeNTpann3aumio CepHOM KUCNOTbI LLENOYHbIMA peareHTamMum (KanbLMHUPOBaHHOW COAOW Unn
pacTBOPOM aMMuaka) U OKOHYaTEmNbHY MPOMbIBKY BOAOW ANA yAaneHUs NPOAYKTOB peak-
UMK HerTpanusaumm: 1-, 2-, 3-8 BaHHLI — npoToyHas Boga 18 °C — 20 °C, 4-, 5-, 6-a BaH-
Hbl — KanbLHUpOoBaHHas coaa (2 r/n) unm pactsop aMmmmnaka 25%-Heii (11-12 r/n) 18 °C —
20 °C, 7-, 8-, 9-9 BaHHbl — npoToyHasi Boaa 18 °C — 20 °C.
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4.4 TexXHONOIUs! WeIOUHON U OKUCTIUTENbHOM BapKy NbHSAHON POBHULIbI Ha
06opyaoBaHUM NEPMOANYECKOro AENCTBUA AN MOKPOro NpsifeHus!

TexHONorMn LLEENOYHON BaPKN N OKUCTIUTENBHOW BaPKN NbHAHOW POBHULbI ABMSIKOTCS
BECbMa 3HAYMMbIMWU ANS OTEYECTBEHHOW TEKCTUIIbHOW NPOMBILLNEHHOCTM, NOCKOrbKY obec-
NeynBatoT NONyHYEHNE MaTepuanos C YHUKarNbHbIMU NOTPEOUTENBLCKUMUK KavyecTBamMn U Cro-
CcOoBCTBYIOT pa3BUTUIO TEXHOMOTMA NepepaboTky NbHAHOrO BOMOKHA, ABRSHOWErocs eAvH-
CTBEHHbIM HaTyparnbHbLIM BOSIOKHOM PaCTUTENLHOTO MPOUCXOXAEHWS, NPOM3PaCTaloWmMM Ha
Tepputopun PO. Takum 06pazom, 3Tu TEXHOSOMM 3KOSOMUHECKM OnpaBAaHbl C TOUKW 3peHUst
pasBUTUSA TEXHOMOMMIA nepepaboTkM HaTypanbHOroO Cbipbs, @ TakKe MONyYeHUA TKaHeW, He
TPeOyYIOLUMX MHTEHCMBHOW OTAENKU W 6eneHust ¢ xnopcogepalMn peareHTamu (TKaHm
C LBETHBIMW HUTAMM, TKAGHW Ha OCHOBE BapeHOW POBHULIbI U POBHMLbI OKUCIIUTENBHOW Bap-
Kn).

Mo AaHHbIM TEXHOMOTMAM MOMYYalT NONYNPOAYKTLI: BapEHYIO U nonybenyo poBHULLY,
KOTOpble MPSAYT MO MOKPOW TEXHONOMMU NpsaeHus (BbITsKke). Mo TexHonormm LWenovHon
OoTBapKK NOMy4aloT poBHULY cepebpucTto-ceporo useta. o TEXHOMOMMM OKUCIUTENLHON
Bapku nonydyaetca orbeneHHas poesHuua. Mocne xummndeckon o6paboTkm Mokpas (BnaxHas)
pPOBHULIA NOCTYNAET Ha NPSAEHKNE.

O6paboTka poBHULbI NPOU3BOAUTCA Ha cneumanbHbiX NepdopupoOBaHHbIX KaTyLLKaX
B annapartax OB-500J1, nnn AKl, nnn AKAC, vnn vHbix annapatax kotnosoro Tuna. Mnot-
HOCTb HaMOTKM POBHULbI HA NepdOpPUPOBaHHBIE KaTYLIKM pasnuUyYHbIX MApOK COCTaBnseT
0,36-0,375 r/cm®. Macca naptum poBHULBI 3aBUCUT OT TWUMa NMPUMEHSIEMbIX KaTyLlek.

Oco6eHHOCTN TEXHOMOMMUYECKUX NPOLECCOB OTBApPKU POBHWLIbI U3 BOJIOKHA MPOMBbILLI-
NEHHbIX CrnocoBOB MPUrOTOBMEHUS 3aKMOYAOTCH B TOM, YTO BOJIOKHO, Mony4Yaemoe npo-
MbILUMEHHBbIMKU crocobamm (MOYEeHLoBOe, napeHuoBoe, nyb), OTnM4aeTcsi N0 CBOEMY XMMU-
YeCcKOMy COCTaBy OT CTnaHueoro. Kak mpaevno, sty BOMOKHA MO CPABHEHMIO CO CTNaHue-
BbIM BOMOKHOM COAEPXKaT MEHbLUEE KOTNIMYECTBO LENONOo3bl.

Mpy Bapke NbHAHOW POBHULbI KOHLEHTPaUWs LenoYn 3a CYeT KanbLMHWPOBaHHOW
copbl coctaenseT 10-11,5 r/n (B nepecyeTe Ha eaKkMiA HaTP), a ANA POBHULBI U3 oYeca — Ha
ypoBHe 6,5—7 r/n. MNoTeps Macchl POBHULLI NPY Takon 06paboTke cocTaBnaeT okoro ot 12 %
40 17 %, ONsA UCKMOYEHNS BbICOKUX NoTepb Heobxoanmo obecneunBatb [OCTaATOUHYIO MPO-
MbIBKY nocne o6pabotku (cm. Tabnuupl 4.2—4.4).

PoeHuua 3arpyxaetca B BapouHbii pacteop npu 30 °C — 40 °C. MNpoaomkutens-
HOCTb 06paboTKN POBHULIbI YCTAHABIMBAETCA B 3aBUCUMOCTM OT CTENeHn ero orpybeHus.
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Tabnuya 4.2 — TUNOBOW TEXHONMOMMYECKUIA NPOLECC WENOYHON Bapkun POBHULbI

CTnaHueBoe BONOKHO MoueHL0BOE BONOKHO
Mpoyecc o6pabor- | EauHuya Ovec ¢
KW, COCTaB pactso- | u3mepe- q?ca- Ouec 12 % Buc- KopoToe YecaHbin Ouec
pa u napameTpbl HusA HbIA NeH KO3HOro neH
BONOKHa

LLlenoyHas Bapka: 1

- r/n 25,0— 2,5~ (9,095 9,0-9,5 |28,0-30,0|17,5-18,5
KanbUMHUpOBaHHasA 26,0 13,5 0,9-1,0

coaa /n 0,9-1,0 |0,9- (0,910 0,9-1,0 0,9-1,0
- BucynbuT 1,0

Harpus
Tabnuuya 4.3 — TexHoNorM4eckue NPOLIECCHI BapKn POBHNLIbI

MoueHyoBoe
CTtnaHuesoe BONOKHO
BOMOKHO
Mpouyecc o6paboTkw, EMA:; Ovec
cocTap pacTeopa U3Me- | YecaHbin c12% Kopot- | YecaHbin
napameTpbl Ouec | BUCKO3HO- Ouec
pPeHvsa|  nen o Koe nex
BOINOKHa

Cunukat HaTpus r/m |09-1,0 |0,9-1,0 (0,9-1,0 |0,9-1,0 |{0,9-1,0 {0,91,0

CmaumBaterns r/n 0,25- |0,25- |0,25-0,35|0,25- (0,25~ |0,25-
0,35 0,35 0,35 0,35 0,35

LenoyHocTb B ne- |r/n

pecyeTe Ha eakuin

HaTp 9,7- 48-50 |3,4-3,7 |[3,2-3,5 |112— [6,9-72

10,0 11,5

Mponomkutens-

HOCTb 06paboTKu:

- MOAOrpeB A0 MUH

98 °C — 100 °C 30-40 |(30-40 |30-40 30-40 |30-40 (3040
- o6paboTka npun MUWH

98 °C — 100 °C 150 120 120 120 150 150
MpombiBKa:

- ropsiyen BoAoMN MUH

npn 65 °C—70°C 20 20 20 20 20 20

- ¢ Tpunonundocda- |r/n

TOoM 1 pa3 0,5-1,0 |0,5-1,0 |0,5-0,7 |0,5-1,0 |0,5-1,0 |0,5-1,0
- ropsiueli Boaon MWH

npn 65 °C—70°C

2 pasa 10 10 10 10 10 10

- XOonogHom Boaon [ MuH

npn 10°C —20°C 10 10 10 10 10 10
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MoueHyoBsoe
CTtnaHyeBoe BONMOKHO
BOSOKHO
Mpouecc o6paboTku, E:Sa Ovec
cocTas pacTeopa U3mMe- | YecaHbin c12% KopoT- | YecaHbin
napameTpbl Ouvec | BUCKO3HO- Quec
Perus neH o Koe neH
BOJOKHa

KucnosaHue ykcyc- |r/n
HOW KMCNOTON 1,1-1,2 1,112 (1,112 (1,112 |1,1-1,2 |1,1-2
Temnepartypa, °C °C 25-30 [25-30 |25-30 25-30 |25-30 |25-30
Bpemsi obpabotkn [MuH |30 30 30 30 30 30
lMpombiBKka xonog- |MUH
How Bogow npun 10—
20°C 10 10 10 10 10 10

TexHonoryeckue npoteccsl 6eneHns PoBHULbI CNOCOGOM OKUCIIUTENBHOW Bapku, Tak
e KaKk U LWenoYHON Bapku, NpoBOAATCA Ha 06OpyAOBaHUM NEPUOANHECKOrO AENCTBUA (KOT-
Nbl). B cocTaBe BapOYHOro pactBopa OCHOBHbLIMW BELLECTBaMWU SBMSIOTCH: NepeKUcb BOAO-
poda 1 CoefMHEHMs, cosparome HeoBXOaMMYH LLEeNoYHOCTL (KanbUMHUpOoBaHHas coaa u
cvunukaT Hatpus). VX koHUeHTpaums BbIGMpaeTcs C y4eTOM Buaa NbHAHOrO BOSIOKHA U CMo-
coba ero nonyyenus. 'mapokcua HaTpua ANS CO34aHWA LLENOYHOCTU MPaKTUHECKN HE UC-
Nonb3yeTCsi N3-3a BO3MOXHOCTU KOTOHM3aLMM KOMMMEKCHOrO NlbHOBOMOKHA.

Mpouecc OKUCIUTENBHOM Bapku HauuHaloT ¢ obpabotkm pacteopom H2SOs4 (1,4—
1,7 r/n) ¢ pobGaeneHvem manoneHswerocs cmauveartens 0,25-0,3 r/n npu Temnepartype
35 °C — 40 °C B TeueHne 20-25 muH. Takan obpaboTka npekpawaeT XnsHeaeaTenbsHOCTb
MUKPOGOpbI M CrocobCTBYET yaaneHUo MOHOB XKereaa v ApYrux MeTannos, Yto obecneun-
BaeT YCTONUMBOCTb LLENOYHO-NEPEKNCHOrO pacTBopa NpW OKUCNUTENBHON Bapke.

HeWTpanusaums ocTaTkoB KUCMOTbI NPOBOAUTCHA PaCTBOPOM LLENoYM A0 OCTaTO4HOW
koHueHTpauum NaOH 0,1-0,2 r/n.

OkucnutensHan Bapka NPOBOAUTCA B LLUENOYHO-NEPEKUCHOM pacTBope, coaepXallem
cnegyowme komnoHeHTbl: H202, cunukat Na, kanbuvHMpoBaHHas copa, Tpunonudocdar
Hatpua (T®H), cepHokucnbii MarHuin. O6paboTka HauuHaeTcs ¢ Temneparypsl 30 °C —
40 °C, BaHHa pasorpeBaeTtcs A0 kunsyeHns 3a 40-50 muH. OBpaboTka npu Temnepartype
95 °C — 98 °C nposoautcst B TedeHne 60-80 muH. lNocne sToro npoBoAUTCA MPOMbIBKA
POBHULbI CO cryckoM 0OpaboTo4HOro pacteopa B kaHanuaaumio. [NpombiBka OCyLLIeCTBNAST-
CAl ABaXbl ropsaver BOLOW C NOMHbIM 3aMnonHEHNEM annapara v LMPKynaunen Boabl Yepes
TONLY NaKkoBOK poBHULLI B TedeHne 10 MuH. Mocne aToro poBHULa obpabaTbiBaeTcs pac-
TBOPOM YKCYCHOW KUCMOTbI KoHUeHTpaumen 0,7-0,8 r/n (4ns HenTpanmsaumMm ocTaTKoB Lue-
11I04MN) Y OKOHYATENBbHO MPOMBIBAETCS XONOAHOW BOLOW.

B cocrae pacteopa BeogsT 0,3-0,4 r/n Tpynonudocdara ans ymar4eHus soAibl, C TeM
yToObI NpPeoTBpaTUTL 0Opa3oBaHME OCaZKOB, COSEN KECTKOCTU Ha NOBEPXHOCTU TEKCTUSb-
HOro matepuana.
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Tabnwuuya 4.4 — TexHonoruyeckue npoweccbl 6eneHms poBHULBI CNOcCoGoM
OKUCIUTENBHOWN BapKu

Eannmnya CTnaHyeBoe BOMOKHO MoueHLoBOE BOMOKHO
Mokasarere usmepe- | YecaHbli YecaHbii
Hus nen Ouec |KopoTkoe eH Ovec
MpeaBaputensHoe
KMcrnosaHune
CepHas kucnoTta r/n 1,5-2,0 |1,5-2,0 |1,5-2,0 |1,5-2,0 1,5-2,0
CMaumsarenb r/n 0,25- 0,25—- 0,25- 0,25-0,35 |0,25—
0,35 0,35 0,35 30-35 0,35
Temnepatypa pacteopa| °C 30-35 |[30-35 |30-35 30-35
MpoaomKnTENBHOCTD MWH
obpaboTkn 25 25 25 25 25
Hentpanusayums pac-
TBOPa rnocrne Kucnoea-
HWS
KaycTundeckasi cofa r/n
(nocne HewTpa-
nvaaumn) 0,1-0,2 |0,1-0,2 (0,1-0,2 |0,1-0,2 |0,1-0,2
MpoaomKNTENBHOCTD MWH
obpaboTku 10 10 10 10 10
OknenuTensHas sapka
(nocne cnvea HenTpa-
nv3oBaHHoOro pacreopa) 0,1-0,2 |0,1-0,2
CepHoKkucnbIA MarHmin - |r/n 0,1-0,2 |0,1-0,2 |0,1-0,2
TpunonudocdaTt r/n 0,3-0,5 0,3-0,5
HaTpus 0,3-0,5 |0,3-0,5 (0,3-0,5
KansumHuposaHHas r/n 18-20 12,0-
copa 20-25 |8,5-9,5 [4,8-5,0 13,0
4,042 12,5-13
Cunukat HaTpus r/n 12-13  |9-10 10-11 1,65-1,70
Kayctnueckas coga r/n 1,45— 1,30— 1,40— 6,5-6,7 1,55—
1,50 1,35 1,50 1,60
Mepexnce BOAOpOAa r‘n 9,2-95 |4,7-50 |3,4-35 6,2-6,5
(Ha aKTMBHbIN KMCNO-
poA)
LlenoyHocTk (B nepe- |r/n
cYeTe Ha eaKui HaTp)

4.5 TexHonorusa pepmMeHTaTUBHON PaCIINUXTOBKU LIEMNIONO3HbIX U CMECOBbIX
LieNnono3ocoaepallux TkaHei BpacnpaBKy

PepMEHTaTMBHYIO PaCLUIMXTOBKY C MPUMEHEHWMEM amunas WCMomnb3yT AnA pac-
LLUMMXTOBKM TKaHeWn Pa3nM4HOro CbipbeBOro CocTtaBa, OWIIMXTOBaHHbLIX KanMaJ'IbHOVI Lnnx-
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Tol. CTeneHb PacLUIMXTOBKM KOHTPONUpYeTCs no MeToay Texesa. Mocne dpepmeHTaTBHON
pacLUIIMXTOBKN CTEMNEHb yAaneHus LUMUXTLI COOTBETCTBYET He MeHee 7—9 Gannam. [ina ot-
AenoyHbIX nNponseoacTe PO Havbonee paumoHansHbIM ABRASETCA MCNOMb3oBaHWe epMeH-
TOB aMUNONMUTUYECKOW aKTUBHOCTHU, CMOCOBHbIX KaTanMavpoBaTb peakuvio rmaponusa Kpax-
Mana wnmxTel npy Temnepatype ot 20 °C — po 60 °C.

PepMeHTaTUBHYHO pacLUIIMXTOBKY ANS ManbiX NapTUA TKaHEW MOXHO NPOBOAUTL Ha
o6opyAoBaHUM HaBOMHOrO TUNa UM xurrepax. OnTrMansHasa Temneparypa ans 06paboTku
coctaensieT 40 °C — 60 °C. Nocne o6paboTtku TkaHU B TeveHue 30—40 muH (unu 3—4 npoxo-
na no 10—15 MvH ansa mxurrepoB) criegyeT npombieka Tennon sogon 30 C — 60 °C (1 npo-
xo4) v xonogHon sogon (0—1 npoxoa).

[na npegnpusitui MmowwHocTy 6onee 200 TbiC. M/CYT NpeanoYTUTENBHbI HENPEpPbIBHLIE
TexHonornn. Mpu paboTe MO HenpepbIBHOW MFOCOBOYHO-HAKATHOW TEXHOMOMM MPOMNUTKY
hPepMeHTHbIM pacTBOPOM MOXHO MPOBOAUTL Ha NPOMUTLIBAIOLLMX CUCTEMAX, B TOM 4ucne
COBMELLEHHBbIX C ra3oomnarnkown.

TeMnepaTypa NponUTKN COOTBETCTBYET ONTUMAIbLHOW TemMnepaType ANs nposiBneHnus
KaTanMTUYeckon akTMBHOCTM, npeanoututensHo 40 °C — 50 °C. lNMocne NponuTKA CypOBOW
TKaHn pacteopom amunas (0,5-2 r/n) Heobxogum omkum o 100 % — 110 % ocrtatoyHon
BMaXXHOCTN U Janee HamoTka B PyNoH ¢ 06epTbiBaHMEM NONMUITUNEHOBOW NNEHKON N Bbine-
XUBaAHMEM NPONUTaHHOM TkaHu B 1-1,5 4. Heobxoanmo obecneuneatb BpalleHWe ponuka co
ckopocTbio OT 5 a0 12 06./MuH. Mocne BblaepXMBaHNA crneayeT NpoMbIBKa TEMNON BOAON
B O HOW, ABYX UNu Tpex mawumHax npu temnepatype ot 20 °C — 60 °C B 3aBMCMMOCTUN OT
NMOBEPXHOCTHOM MNOTHOCTU TKAHU 1 KOMMEKTaLMKN TUHUM.

[ns TkaHel, BbipaboTaHHbIX HA OCHOBE BapeHOU JIbHAHOW POBHULLI U NPSKN, TKAHEN,
BbIpaboTaHHbIX U3 LIBETHON MPsKK (MECTPOTKaHeN), KOTOHNHCOAEPKALLMX CMECOBbIX TKaHewn
N BUCKO3HbIX LLUTanenbHbIX TKAHEW faHHasi onepauus MoxeT 6biTb CamMOCTOATENBbHOW.

Ha pucyHke 4.1 npuBeaeHa TexHOMNOrMYyeckass cxema noAroTOBKM LIENNoNo3ocoaep-
Xallumx TKaHem No Cxeme «onanveBaBaHne — PepMEeHTaTUBHANA PaCLLNNXTOBKA — CyLLKa».
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1,10 — pynoHopackaTHas/HakaTHas MaluHa; 2 — rasoonanusatwoLlas
MawuHa; 3, 7, 8 — MPOMbIBHbIE BaHHbI; 4 — CTaHUMSA Bbl/IEXUBAHUSA;
9 — cywwunbHas 6apabaHHas maluHa

PucyHok 4.1 — TexHofiornyeckasi cxema noAroToBKM Leio/1030CoAepXKaLinx
TKaHell No cxeme «onafMBaBaHWe — (pepMeHTaTUBHAs paclIMXTOBKA —
cylKa»

Ons xnonyatobyMaxHbIX MaTepuasnoB, Takux Kak 6sa3b, Bad)enbHble MOJIOTEHEYHbIE
TKaHu, hnaHenb, caTwH, NONJAMH WAP., CrefyeT LWenoyHas oTeBapka W nepokcugHoe bene-
Hue. [N CMeCOoBbIX X/IONKONONNIMUPHBIX TKAHEl, XNon4yatobyMaxHbIX TKaHein Tuna MuTka-
M 1 6831 BO3MOXHO NpoBefeHne 04HOCTaANINHOIO NepPOKCUAHOro 6eneHuns.

ONs NbHAHLIX U NONYNbHAHBIX TKAHEn nocne hepMeHTaTUBHON PacLIIMXTOBKN Tpeby-
eTca NMpoMbiBKa B NepBOl BaHHe pPacTBOPOM LiaBenieBOW KMCNOTbl KOHUeHTpauuen 1-5 r/in n
fJanee B BaHHe C Tennoli Bofol He MeHee 60 °C u BaHHe C XO0N0A4HON BOAOW. BO3MOXHO
coBMelleHWe npouecca hepMeHTaTUBHON pPacl/IMXTOBKM W KUCNOBAHWA MPU YCNOBUW WUC-
nonb3oBaHUA Kucnblx amunas. Mpu aTom pH pacTBopa JO/MKHO COOTBETCTBOBATbL pH, onTu-
MasnbHON ANS NPOSAB/EHWS KaTanuTUYeCcKOW akTMBHOCTM depmeHTa. KoHueHTpauus uiaBe-
NeBOW KMCNoThbl cooTBeTcTBYeT 1-3 r/n.

AN NbHAHBIX W MNONYNbHAHLIX TKaHel, VMMeKLWUX B cocTaBe Mnonybeny NbHAHYIO
npsxy, fanee NPoOBOAWTCS NepekncHoe GeneHve B ABe CTauMM Ha 060pyA0BaHWW PYOHO-
NepemMoTOYHOro Tuna (MXurrepax) uan NUHUAX 6eneHns no NKCOBOYHO-3anapHOW TEXHOO-
M ¢ 3anapuBaHueM npu Temnepatype 85 °C — 90 °C. benauwuii pacTBOp COAEPXUT pea-
reHTbl Kak Npu OKMCNUTENbHON Bapke: nepekncb Bogopoga (B nepecyete Ha 100 %) — 1,5-
2 r/n, cunukaTt unn metacunukat Hatpusa — 3-4 r/n, kayctuyeckas coga — 3-4 r/n unum rua-
pokcug HaTtpua— 1-2 r/n, obwaa Wweno4yHoCTb— Ha ypoBHe 4-4.5 r/n, moyeBnHa— O-
5r/n, NAB — 0,5 r/n.

MponuTtka ocywectensaetca npu temnepartype 40 °C. lMocne omxuma o 100 % ocTta-
TOYHOI BNAXHOCTW cnepyeT BbleXnBaHWe B 3anapHoii kamepe 20-40 MWH B 3aBUCUMMOCTM
OT NMOBEPXHOCTHOW NOTHOCTW TKaHW W cocTasa (O8N5 NbHAHON TkaHn — 30-40 MuH, gna no-
nynbHaHOUW — 20-30 muH). ocne NpoMbIBKM B ABYX-TPEX MalluMHax criegyeT MoBTop onepa-
Lumn, a ANA NbHAHLIX TKAHel — NponuTKa LWeno4YHO-NePEeKNCHbLIM PacTBOPOM C MOBbILLIEHHOWA
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KOHLeHTpaumen nepekncu sogopoga (ot 4 po 5,5 r/n) n 3anapvBaHue npu Temnepartype
85 °C — 95 °C B TeueHune 20-40 MuH.

B 3aBepLueHne npouecca cnefyet npoMbiBKa ropsayven U XOnNoAHON BOAOW B TPeX Ma-
LUMHAaxX A0 HeMTpanm3aummn cpepbl U CyllKa Ha CyLUMNbHO-LIMPUNBHON MalumHe. PekomeHgy-
eTCs ucnonb3oBaHne 0b6opyn0BaHMA C CUCTEMON MMAPOTEKC (MPOMbIBKA ropsiye BOAOW Npo-
TUBOTOKOM).

Wcnonb3oBaHue epMeHTaTMBHOW PaCLUNUXTOBKW Nepes LWENOYHON OTBapKOM U ne-
pekucHbIM BeneHrnemM nos3eonsaeT Ha 25 % CHU3UTb KOHLUEHTpaLUWK peareHTOB B BapOYHbIX U
Bensawmx pacTBopax, CoKpaTuTb ANUTENBHOCTL 3anapuBaHUs B Npoleccax oTeapku 1 Gene-
Hus Ha 5 % — 10 %.

B tabnuue 4.5 npyBefeH TEXHONOMMYECKUN PEXUM BENEHNss BUCKO3HO-LUTaNENbHbIX U
XIOMNKOCUBNOHOBBLIX TKAHEM Ha MaLLUHAX PYNIOHHO-NEPEMOTOYHOIO TUNMA.

Tabnwnuya 4.5 — TexHONOrM4eckU pexxmm 6eneHnsa BUCKO3HO-LUTaneNbHbIX U
XIOMNKOCUBNOHOBBIX TKAHEWN HA MALLMHAX PYNOHONEPEMOTOYHOIO TUNa

HasBaHue onepaum Lewncteyowmn MoaroroBka
pexum ¢ bepmeHTammn

MponuTka xonoaHOW BOAOW, 3amayvBaHue npu temne-|20-25 -
patype, °C
MponuTka pacTBOpOM ammnas:
- KOHUEeHTpauwus, r/n; - 1,0
- Temneparypa, °C - 3540
BblaepkvBaHue B pyrioHe, B Kamepe:
- BPEMS, MUH [ea npoxoga no 10-15 MuH
- Temnepartypa, °C 20-25
MpombiBKa:
- ropsiver sogon, °C 60-70 60-70
- xonogHow sogown, °C 20-25 20-25
Mponutka pacTBopom, r/n
- nepekuck Bogopoga (100 %) 4,5-50 3,5-4,0
- €KW HaTp 1,8-2,0 1,620
- CUNNKaT HaTpus 8-10 8-10
- MOYEBUHA 5 5
- cMauvBarenb 1 1
3anapveanme T =100 °C 60 20-30
MpombiBKa:
- ropsiven sogon, °C 60-70 60-70
- xonogHow sogon, °C 20-25 20-25
CyLuka Ha cylmnbHbIx 6apabaHax

[ns noaroToBKWM BUCKO3HBIX LWITAMNENbHbIX TKAHEW U TkaHel GA3eBOro accopTMMeHTa
noA rpyHTOBYIO MeYaTh UMW KpalleHne B TEMHbIE UBETa C LieNblo NpuaaHusa UM ruapoduns-
HOCTU, MAFKOCTW orepaums (hepMEHTHON PacLUNXTOBKN SBMSIETCA 40CTaTOYHON.

AKTyanbHOCTb BHEAPEHWS B MPOU3BOACTBO (DEPMEHTATUBHOW PaCLLNUXTOBKU AN
NbHSAHBIX TKaHen obycnosneHa npobnemamm, CBA3aHHbIMK C BLIGPAKOBKOMW 3KCMOPTUPYEMOM
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TKaHW, copepxallyelrt ocTaTouHyto WnmxTy. bornee nonHoe yaaneHne kpaxmanbHOW LWNUXTbI
Mpy MUHMMasIbHOM BO3/IEMCTBMMN Ha LIENMoNo3y BOMOKHA YXKe Ha NepBbIxX 3Tanax NoAroToBKu
obecrieuvBaeT noBbllLEHNE COPOLUMOHHON BOCMPUMMYMBOCTM U PEaKLMOHHOW CNOCOBHOCTM
TKaHW MO OTHOLLEHUIO K BensilumM peareHTam U kak pesynbTaT — KayeCTBEHHYHO NOATrOTOBKY
TKaHW.

[na TkaHel ¢ ncxopHor 6enmsHon meHee 60 %, BbICOKUM COAEpXKaHNEM COMyTCTBY-
HOLLMX NPUMECei U NOBbILIEHHON MOBEPXHOCTHOW MIOTHOCTHIO pekomeHayeTca obpaboTka
COCTaBOM, BKMHOYAOWMUM HU3KOTEMMNEPATYPHYIO KUCNOTOYCTOMYMBYIO amunasy (Hanpumep,
Aksasum, AmunopuanH, AmMunasa HT) n wasenesyto kucnoty (0,5-0,8 rin), pH pactsopa
LLOIKEH HaxoauTbes B npeaenax 5-6 en.

OnTUManbHbIMKU - YCIIOBUSIMM MOXHO CUUTatb MPOMUTKY TKaHW Mpu Temneparype
30 °C — 50 °C v BbINeXmBaHne B AMax Unu BblAEpXMBaHWE B pynoHe B TeveHne 45-60 MuH.
Bo3MOXHbI pasnuuyHble BapwaHTbl MOCTPOEHWUSA TEXHOMOIMYECKOro pexvma MnoaroToBKu
TNbHSIHBIX TKAHEW C NPeABapUTENbHON (EPMEHTaATMBHOM PacLLNMXTOBKOW (CM. Tabnuuy 4.6).

Tabnuuya 4.6 — BapuaHTbl NOCTPOEHUS TEXHOMOMMM BeneHns ¢ NpeaBapuTEnbHON
(hepMEHTaTMBHOWM PacCLLTNXTOBKON

Ne 1-1 cTapmsa 2-9 cTagus 3-a cTagus 4-a cTagus

1 |®epmeHTatue- |MpombiBka LWasene-|MNepokcugHoe OGene-|MepokcugHoe Gene-
Has pacLnimnx-|sow kucnoTtol, 60 °C  |Hne, 85°C — 95 °C,|Hue, 85°C — 95 °C,
TOBKa 20-30 MuH 20-30 MuH

2 |®epmeHTatme- |MepokcugHoe 6Gene-|lMepokcuaHoe Gene-|KucnosaHue
Has pacLnmx-|Hwe, 85 °C — 95 °C  |Hwne, 85°C —95°C
TOBKa

3 |®epmeHTatme- |[[unoxnoputHoe Ge-|lMepokeuaHoe Gene-|KucnosaHue
Has pacLunux- | nexue, 20 °C Hue, 85 °C — 95 °C
TOBKA

4.6 TexHOMNOrus WerioYHON OTBapPKU U NePOKCUAHOro beneHns pacnpaBneHHbIM
MOSIOTHOM, NpeAycMaTpuBaloiLasi NPOMEXYTOUYHYIO KUCTIOBOUYHYIO 06paboTKy

TexHONorMs ABYXCTaAUMAHOMO LLENOYHO-NepeknucHoro Genennsa (oteBapka, GeneHuve)
C NPOMEXYTOYHbIM KUCMOBaHWEM W MPOMbIBKaMWU NpefHasHa4YeHa ANA LUMPOKOro accopTu-
MeHTa xnonyatobymaxHbIx (Mapns, MuTkanb, 6a3b, NOMOTEHEYHbIE TKAHW, TWUKW, CATWHbI,
LBYHUTKA W Ap.) U CMECOBbIX TKaHel c BriokeHuem xnonka 6onee 50 %, a Tawkke Ans KoOTo-
HUHcoaepxawmx TkaHen. Llenb Takon noarotoBkn — obecnevnts matepuany Tpebyemyto
GenunsHy (Gonee 80 % — 82 %) u kanunnsipHble ceoncTea (6onee 100-120 mm/y) c coxpa-
HEHVEeM noKasaTenen paspbiBHON HArpy3ku 1 nokasaTens BA3KOCTU MEAHO-aMMUaYHbIX pac-
TBOPOB HE MeHee 2.

TexHonorus obecrneymBaeT Ka4eCTBEHHYO MOArOTOBKY TKAHEW C OLLNMXTOBaHHOW OC-
HOBOW pasfnMyHOW LUMUXTON N NpefHasHaqeHa Ans nocrnedyrowero nevyaraHus unv Kpawe-
HWS NIOOBIMKN KpaCUTENAMM UK BbiNycka B OTOENEHHOM BUAE. TEXHOMNorns MoxeT ObiTb pe-
anuaosaHa Ha oBGopyfoBaHUM HaBOWMHOrO TUMa, NONYHENPEPLIBHOrO AEUCTBUS UM B 3KeEK-
TOopax Unn oT6enbHbIX MMHUSIX ANs 06paboTkM pacnpasneHHeiM nonoTHoM (JIOB, Bakaawma).

Havnbonee onTumMarnbHa TEXHONOMMA ANS NMHUW HenpepbiBHOro 6eneHns. Ha nepsom
aTane NPOoBOAST KOMMNEKTOBaHME CypOBOM TKaHN B NapTUW: packnagka v knemmeHne, clume-
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Ka TkaHu B mapTvu. [lanee naet ABYXCTOPOHHEE MN OQHOCTOPOHHES OnanmBaHMe TkaHu Ha
rasoonansHon MalumMHe npu ckopocTy 80—120 m/MuH. [Ns TKaHen 3KOHOMKIacca BO3MOXHO
UCKNIoYeHMe cTagum onanveanms. Mpu aToM He06X0LMMO OCHALLEHWE NeYaTHbIX MalUvH ny-
xoounctuteneHbiMK Banamn. OTBapka 1 6eneHve Ha oT6EnNbHON NUHUM NPOBOAATCA cCneay-
oM obpasom:

- NpoMbIBKa TkaHW B 0—2 NpOMbIBHbIX BaHHaxX Npy Temnepatype sogpl 40 °C — 70 °C;

- NPONUTKA TKaHW LLENOYHBIM PacTBOPOM B 1-2 MPOMUTOYHLIX BaHHaxX Npu Temnepa-
Type 50 °C — 60 °C cocraBowm, r/n:

-eaku Hatp (100 %) — 10-70 (B 3aBMCUMOCTW OT MMOTHOCTU M acCOPTUMEHTa
TKaHewn);

- cunukat Hatpus d = 1,43-5-8;

- MAB (WenoyeycTon4mnBLIA, ManoneHaWmnea cmaymearens) — 0,2-2;

- 3anapvisaHve B 3anapHon kamepe npu 100 °C — 102 °C B TeueHne 2060 MuH;

- NPOMbIBKa B 2 BaHHax MPOMBbIBHOM MaluuHbl ropsden sogon 60 °C — 75 °C 5 °C,
XONOA4HOW BOAOW;

- NPOMMTKa TKaHW PacTBOPOM CEPHOW KUCMOTkI 2—4 r/n B 1-2 NPONUTOYHBIX BaHHAX,;

- NPOMbIBKa TKaHW XONO4HOW, NPOTOYHOW BOAOW B 3-BaHHOW MPOMbIBHOW MaLLVHE;

- MPONWUTKa TKaHW PacTBOPOM Mepekucy Bogopoda B 1—2 MPOMUTOYHbIX BaHHax npu
Temnepatype pacteopa 40 °C — 45 °C coctasowm, r/n:

- nepokcug sBogopoga (100 %) — 2,5-13,0 (B 3aBUCUMOCTN OT CTeneHn 3acopex-
HOCTW U MNOTHOCTU TKaHeW);

- cunukat Hatpus d = 1,43-5—-11;

- egkuii Hatp (100 %) — 0-3,0;

-NAB —0,1-1,0.

O6was wenovHocTe no heHondTanenHy — 1,3-3 r/n.

3anapueaHne NpoBoaAaT B 3anapHow kamepe npu 98 °C — 100 °C B Tevenne 20—
60 MVH B 3aBMCMMOCTW OT NOBEPXHOCTHOW NNOTHOCTU TkaHW. MPOMbIBKY TKaHW OCyLLeCTBNA-
10T B 3—4-BaHHOW nNpombIiBHON MawumHe npn 60 °C — 70 °C, a nocneaHAs BaHHa — xonoaHas
npotoyHas Boga. Cyllky nerkoaedopMupyembix TKGHEN 1N TPUKOTaXHbIX NONOTEH NPOBOAAT
KOHBEKTUBHbIM CMOCOBOM, a TKaHeW — Ha 2- unu 3-cekumoHHon GapabaHHOW CyLUMIBHOW
MawwmHe (ot 20 go 30 GapaGaHos). Cyllka ABYXCTOPOHHSIA, OO OCTATOMHOW BREXHOCTU
(5 % — 7 %), panee cnepyeT HaKaTka B POSMK UM KOHTAKTHYIO TENEXKY.

Hwxe nprBaeH YCKOPEHHbIM Cnocob oTBapkn n 6eneHns ¢ NPOMEXYTOYHbIM KUCnoBa-
Huem ansa nuHum J10B.

1. Mpwn otcyTcTBUM OonanveaHusa Heobxoauma o0bpaboTka B NyXOOHNCTUTENBHOWN Kame-
pe. [anee cnepyeT nponutka TKaHuW B nponutoyHon mawmnHe MM-180 wenoyHsIm pacTso-
pom, r/n:

- eakuit Hatp (100 %) — 36-55 (B 3aBMCMMOCTU OT NNOTHOCTM TKaHW);

- cunukat Hatpmusa — 3-3.5;

- cMavmBatens — 0,5-1.

CkopocTb 06paboTkn — oT 40 o 70 M/MWH (B 3aBUCUMOCTU OT BUAA TKaHW), Temne-
patypa pacTtBopa — 65 °C — 70 °C. OTXUM TKaHM [0 OCTaTOYHON BnaxHocT (95 £ 5) %.

2. 3anapueaHve B 3anapHou mawuHe M3C-180.

Temnepatypa noctynatowiero napa — 120 °C — 125 °C, remnepaTypa naposon cpe-
Ibl B 30He yknaakm — He Hwke 100 °C, Bpems 3anapusaHnsa — 30—45 MuH.

3. Mpombieka B 4 GalueHHbIx BaHHax BMB-180 ropsyen sogon.
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Temneparypa: 1-2- BaHH — 80 °C — 90 °C; 3—-4 BaHH — 70 °C — 80 °C.

4. Kucnoska TkaHu B mawwuvHe BLIM-180.

Temnepatypa — 40 °C — 45 °C, omkum — (105 £ 5) %, KOHUEHTpaLmMa CEepHOW Kuc-
notel B paboyem pacteope — 2,5-3 r/n.

5. NpombiBka TkaHu B 2 BalueHHbIx BaHHax BMB-180.

Temneparypa Boabl — 20 °C — 25 °C.

6. MponuTka TkaHM B NponMTOYHON MawmHe MIM-180 wenoYyHo-NepekncHbIM pacTeo-
pom cocTaBa, r/n:

- nepokcug Bogopoga — 4,5-6,5 (B 3aBUCUMOCTM OT MIOTHOCTU TKaHW);

- eakuii Hatp (100 %) — 1,4-1,5;

- cnnmkar Hatpus — 8,0-9,0;

- cmaumBatens — 0,5.

O6was wenovHocTb No heHondgTanenHy — (2,8 + 0,3) r/n, onkum — (105 + 5) %.

OTXMM TKaHM 0 OCTaTOYHOro BnarocogepxaHus — (95 + 5) %.

7. 3anapviBaHve TkaHu B 3anapHoi maimHe M3C-180—1.

TeMnepatypa napoBoi cpeapl B 30He 3anapuaHus — 100 °C — 102 °C, temneparty-
pa noctynatuero napa — 120 °C — 125 °C, BpemMa 3anapusaHms — 25-30 MUH.

8. MNpombiBKa 1 OTKUM B 3 MOMHbIX HaleHHbIX BaHHax BMB-180.

Temnepatypa Bogbl — 60 °C — 80 °C.

9. MNpombiBKa U OTKUM TKaHW Ha 2-BanbHOM Nntocoske MA-10/220.

OTxMM f0 ocTaTouHon BnaxHocTu (95 + 5) %.

WUcnpaeneHne anaroHasnibHOrO U AyroBOro MEpekoca YTOUHbIX HUTEW Ha yCTaHOBKe
YWn-180.

10. Cywka TkaH1 Ha cylumnbHol 6apabaHHon mawmHe CBM-2-3/180.

[asnenve napa — 2,5-4,0 krc/cm2. CKOpoCTb ABWKEHUA TkaHW Ha GapabaHax — 70—
90 M/MUH.

4.7 TexHOMNOrusi WENo4YHON OTBApPKU U NepoKCUAHOro 6eneHus pacnpaBnieHHbIM
MOJIOTHOM 6€3 NPOMEXYTOYHOIo KUCITIOBaHUA ASIA XSIONYaTOOYMaXKHbIX,
NONYsbHAHBIX U CMECOBbIX LIENSION030coAepXalnX TKaHeN ¢ BIIOXKEHUEM
XUMWYECKUX BONOKOH He 6onee 500 %

OCHOBHOW MPUHLMN MOArOTOBKM TKaHEW MO AAHHOMY PEXVMy aHanorudeH cnocoby
MOAFOTOBKA C MPOMEXYTOYHbIM kucroaHuem. OAHaKO faHHasi TEXHOMOMMNA UCKIoYaeT cTa-
VN KUCINOBAaHWS N HEKOTOPbIE NMPOMBIBKM, TEM CaMbIM ABNsSeTcA 6onee skOHOMHOW U paumo-
HamnbHOWM C TOYKWM 3pEHNS COKpaLLieHWsA noTpebneHna napa u Bogbl. TEXHONOrMA MOXeET BbiTb
peanusoBaHa Ha 00opyLOBaHWM PYNOHONEPEMOTONHOMO TUMA, BKEKTOPAX U CreumanM3npo-
BaHHbIX KOMMAKTHbIX ABYXCEKUMOHHLIX NMHNAX (TUna «BbeHHunHrep», Mepmanus), uckniovato-
LMX BaHHbI ANS1 KUCNOBaHWA 1 nocrneayrowen npomMeiskyi. UHTeHCUdMKauusa TexHonormm oT-
BapKM M NepekncHoro 6eneHmna OCTUraeTcs 3a CHET OCHALLEHNS NPOMUTOYHbIX BaHH CUCTE-
MOW «3KCTpaKTay Unm «OreKCc-CHUM», CUCTEMBI MPOTUBOTOKA, A TAKKE YCUNEHHBLIX OTXKMMOB.

Ha pucyHke 4.2 npueefeHa Cxema NponUTLIBAIOLLEN Kamepbl C CUCTEMOM 3arnpaBku
POIMKOB «MNETNSA B NETNE».
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PucyHok 4.2 — Cxema nponuTbiBallLeil kamepbl C CUCTEMOI 3anpaBku
PO/IMKOB «MNeTna B neTne»

OpuruHanbHas cuctemMa ABUXEHUS TKaHu Mo pPosiMKam CUCTEMbl «3KCTpakTa» ycnelwl-
HO MPUMEHSIETCSA B MPOMbIBHLIX U NPOMMTOYHbIX MallMHax, a Takke B 3anapHbiX Kamepax.
OHa umeeT pag NpenmyLecTB N0 CPaBHEHUIO C KnaccuM4yeckol NPOBOAKOW TKaHM MO POu-
KaMm. Bbicokuii adhhekT NpoMbIBKM M MPONUTKM 06ecneyeH 3a cyeT ABYKPATHOIO MOrpyXeHus
TKaHW. JIMHUSA uUMeeT Manyk MNoTpebHOCTb B M/oWaAn, BEpPTUKaNbHY [BOWHYK 3anpasKy
Martepuana u pasgesieHne Kaxolh oTAeNbHOlM napbl NOrPYXEHHbIX Ba/IMKOB BHYTPU CEKLUW.

Mccneposatenu Institute of Textile Technology in Charlotteville, Virginia, 0606wwunmn
OaHHble 3HepronoTpebneHusa B npoueccax NOAroTOBKM Ha pasHbiX NpeanpusaTusax. [okasaHo,
yTo Haubosiee 3HeprolaTpaTHOil onepauueli Ha 3Tane NOArOTOBKM TKaHell sABNsieTcs Npo-
MbIBKa, a He 3anapuBaHue, Tak Kak npu NpoMbiBKE NOTPe6seTcss B 2 pa3a 60/blue 3Hepruu.
Takoi 60MbLIOK pacxos 3Heprum npu NpoMbiBKE 06bACHAETCS 60nbWMM 06bEMOM noforpe-
Baemoil BOAbl: B cpefjHEM pacxopyeTcsl oT 2 Ao 4 n BoAbl Ha 1 kr obpabaTbiBaeMOli TKaHU.
[Mo3ToMy MCKIOYEHUE OMepaunun KMUCI0BaHUA U Nocnefylwmnx 3a Heli NpoOMbIBOK SiBAseTcs
pauvoHanbHbIM 4715 OFPaHMYEHHOr0 acCoOpTUMEHTa X/lon4aToGyMaXHbIX M CMECOBbIX TKa-
Hel, MMEKLWMX Masyld 3aCOPEHHOCTb «TasiouKoli», Manyl NOBEPXHOCTHYK MNMOTHOCTb. [aH-
HbIi peXum sBASETCS AO0CTaTOYHbIM AJ15 CMECOBbIX X/1I0MKONOAN3(UPHbLIX TKaHel n obner-
YEeHHbIX X/10M4aTobyMaXHbIX TKAHE M KOTOHWHCOAEepXalux, npefHasHauyeHHbIX ANSA neva-
TaHUA NUTMEHTHbIMU KOMMO3ULUAMU U aKTUBHLIMW KpacuTensamMu.

4.8 TexHonorus 6M00TBAPKM N NEPOKCUMAHOTO 6€NeHUs TKaHel Ha OcHoBe
Lensoo3sl

Ons xnonyatobyMaxHbIX U MONYNbHSAHLIX TKAHEN, a Takke NbHAHbLIX, MONY/bHSHbIX,
LLenniono3ocofepxalinx TkaHeid ¢ UBETHbIMW HUTAMU U KOTOHUHCOAEPXAalnX TKaHel pauu-
OHaNbHLIMW U AOCTATOUYHLIMU ABASAOTCS ABYXCTaguliHbie 6Moxumuyeckme cnocobbl Noaro-
TOBKW, coYeTawline paclwMxXTOBKY C 6MOOTBApKON M nepokcugHoe GeneHue. TexHonorus
MOXeT OblTb peasn3oBaHa Ha ManorabapuTHbIX UHUAX GeneHusl pacrnpaBfieHHbIM NOM0T-
HOM, Hanpumep, rae nocse NepBOil 3anapHoit kKamepbl NPeAYCMOTPEHO TOJSIbKO TPU MPOMbIB-
Hble BaHHbl W WUCKIOYEeHa BO3MOXHOCTb MPOBEfEHUs onepauun KucnoBaHus. TexHonorus
No3BOMISET MO CPABHEHUIO C ABYXCTAAMIAHON TexHonoruel Leno4YHoi oTBapkM U NepekncHo-
ro 6eneHna 6onee yem Ha 1/3 cokpaTUTb pacxo XMMUUYECKUX BELLECTB WU pacxof TEeXHO0-
rmyeckoli Boabl. ECnu cpaBHMBATb C OAHOCTAAUIAHOW TexHonormein 6GeneHns, To B AAaHHOM
cnyyae obecneyvMBaeTcs ONTUMM3ALUS U COKpalleHMe pacxofa Xumumuyeckux BeuiecTs. [o-
CKONbKY epmeHTbl siBnsloTcs Ha 100% GuopacliennsieMbiMu, Ae3akTUBUPYTCSA ecTe-
CTBEHHbLIM MyTEM Ha CTaguu 3anapuBaHusl, BblCOKOTEMMNepaTypHbiXx 06paboTok 1 npu pH 60-
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nee 10, UCNOMb3YHOTCH B MUHUMASbHBIX KOHLEHTpaumsx. Ho paccmarpumearoTcs anpropm Kak
BbICOKO3KONOrMYHbIE peareHTbl. He pekomeHayecs ncnonb3oBaHe epMeHTOB B COYETaHUN
¢ NAB HeunoHorenHoro Tvna. Obnapas BLICOKOA COPOLMOHHON M peaKLMOHHOW CnocobHo-
CTbIO MO OTHOLWEHUIO K cybeTpaty, BBeaeHue MAB cuntaeTcs LenecoobpasHbiM TONbLKO Ha
cTagum nocnepyrowen NpoMbIBKU.

B coctae gns nponuTkn Ha ctaanm BnooTBapku BXOAUT PEPMEHT aMUnoUTUYECKON
aKTUBHOCTW W hepPMEHT, CNOCOBHbIV KaTanmampoBaTb peakLmio rMaponmnaa NeKTUHOB (NeKkTu-
Ha3a). Mpouecc MOXHO MPoBOAWTL Ha OBOPYAOBaHUM Pa3fNIMYHOMO TWMNa MO MIKCOBOYHO-
3anapHoun TexHonorMn ¢ 3anapwsaHuem npu 60 °C 1 Ha oBopyAoBaHUM MOMYHENPEPLIBHOIO
LENCTBUA UK 3XKeKTopax npu Temneparype tepmoctatnpoBanma 50 °C — 60 °C. KoHueH-
Tpauusa npenaparoB OrNpeaensaeTcs akTMBHOCTBIO hepmeHToB K coctaensaeT ot 0,5 go 2 r/n.
Mocne 6uooTBapkM CneaytoT TPW NPOMbIBKM: ropsiumm pacteopom [MAB (0,2-0,5 r/n, 80 °C),
Tennon (40 °C — 60 °C) u NpoTMBOTOKOM XONOAHOMW BoAOW. Mocne npoMbiBKM cneayeT Lie-
NOYHO-nepekuncHoe BGeneHve, kak B OLHOCTELMNHON TEXHOMOMM, C KOHLEHTpaUMelr nepok-
cvpa sBogopoga B pabouem pacteope ot 2 1o 8 r/n (100 %).

OkoHOMUYeCKUA 3 EKT ANS NPEANPUSTAN NPU 3aMeHe TEXHONOMM ABYXCTagUAHOIO
LenoyHo-nepekmcHoro 6eneHns Ha BrooTeapky u nepekucHoe GeneHve coctasuT Gonee
200 (py6./1000 m TkaHn) 6e3 yd4eTa NoBbILLEHUS Ka4eCTBa CTOYHbIX BOA 3@ CUET CHKEHUS UX
LLIeNOYHOCTN 1 TEMMEPATYPbI.

B Tabnuue 4.7 npvBeaeH NPUMEpPHbIA pacyeT pacxoaa 1 3atpar ans 6eckMcnoBoYHbIX
LBYXCEKLMOHHBIX JTMHNIA.

Tabnuua 4.7 — MpuMepHbIN pacyeT pacxoaa 1 3atpar ans 6eckMCcnoBoYHbIX
[ABYXCEKLNOHHBIX JTMHUIA

3arpartbl Pacxog
OneKkTposHeprus 15,28/14,5 kBT u
TennosHeprus 0,24/0,20 lkan
lopsivas Boga 0,13/0,11 lkan
Bcero

B uncnutene gpobun — nokasatenu ona pexuma noAroToBKM C LLENOYHOW OTBapKOW U
KMCIOBaHWEM, a B 3HaMeHaTene — Ansa pexuMa ¢ 6ooTBapKoA.

B Tabnuue 4.8 npuseneH NpMMeEpHbIA pacyeT pacxoa U 3aTpar Ha XMMUYecKne pea-
FeHTbI NPV NOATOTOBKE XNon4aTobymakHon Bs3u.

Tabnuua 4.8 — MpyMepHbIN pacyeT pacxoaa 1 3aTpar Ha XMMUYECKNe peareHTbl Npu
noaroToBke xrnonyatobymaHon 6s3um

XvMU4yeckoe BeLLecTBO KF/TbIC. M TKaHW
OtBapka, kucnosaHue, 6enexune BuooTsapka, 6eneHve

Enkunia HaTp 15-17 0,4-1
[MekTnHasa ammnasa - 0,5-2

0,5-2
MNMAB 1,0 0,25
CepHas kucnorta 1,4 -
Mepeknce BOAOpOAa 1,72 1,5-1,7
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OkoHyaHue mabnuusi 4.8

XUMKUYECKoe BELLIECTBO Kr/TbIC. M TKaHW

OtBapka, kucnosaHue, 6enexHuve BuooTtsapka, Genexuve

MeTacunukat HaTpus 2,8-3 1,9-2

MpakTrka paboTbl HA NPeanPUATUSX Nokasana BO3MOXHOCTb COKpaLLeHWA 3aTpaTt Ha
XMMWKaTBI, TEXHOMNOTMYECKON BOAbI, Mapa 1 AMEKTPOSHEPTM U MPUTOAHOCTE UCMONb30BaHUS
TEXHONOrMM ¢ BMOOTBAPKOM ANS OrPaHUYEHHOrO acCopTMMEHTa XNonyaTtobymakHbIX, Mo-
NYyNbHAHBIX K Lennono3ocogepxarimx TKaHelr ¢ mansim cogepxaHnem «ranodvkn», a Takke
ANA HEKOTOPOro accopTuMeHTa TKaHel ¢ LUBETHbIMU HUTAMWU U NbHAHbBIX.

B Tabnuue 4.9 npuBedeHbl NPenMyLLECTBa N HELOCTATKN COBPEMEHHbLIX TEXHONOMIA
NMOAFOTOBKW.

Tabnuuya 4.9 — lNMpenmyLlecTsa 1 HeAOCTaTKM COBPEMEHHbIX TEXHOMNOIMUIA NOATOTOBKU

OTtBapka, kucno- Buooteapka, | OtBapku, ne-
XonogHoe
Mokasarenb BaHue, nepekuc- nepexkucHoe pekucHoe
6eneHne
Hoe GeneHve 6eneHve 6eneHve
Yucno onepaumn 3 3 2 2
Yucno npombiBok 59 7-8 4-5 5-7
3aTtpartbl XxonoAoHoM Boabl, % 100 85 65 Q0
KucnoesaHue + + - -
OnuTenbHOCTb, Y 2 16-20 3,5-7,5 1,517
Pacxop anektposHeprum, kBT u 16 12 14 15
Pacxop TennosHeprun, kan 0,25 0,10 0,15 0,20
Pacxop ropsuen Bogbl, Mkan 0,13 0,11 0,10 0,13
LLleno4HOCTb CTOYHBIX BOA, 8,9 11,5 7,8 9,2
CpepHsist Temnepartypa, °C 80 35 60 65

TexHonornsa NnpMMeHUMa AnAa MawuH NKEKTOPHOro Tuna
[anee npueeaeH TUNOBON peXnM BUOOTBAPKM U NEPEKUCHOrO BeneHnsa Ans xnonya-
TOBYMaXKHbIX TKAHEW U TPUKOTaXHbIX NOMOTEH NoA NeYaTe MMrMeHTaMm1 ANa KekTopa.
dopmMmpoBaHMe NapTUKN N KNENMEHWNE TKaHW:
-3anpaBka TKaHM B 3XKEKTop, ckopocTb xryta — 90-120 m/MuH (Bpems — 6,8—
10 MuH);
- HanvB B MalLMHy pacteopa Ana 6uooTBapky (aMmmnasbl, nekTuHasbl) — 10 MyH;
- 0bpaboTka pacTsopom ans Guooteapku npu Temneparype 55 °C — 60 °C B TeueHue
30 MUWH., cogepxawmm, r/n:
- amunonuTUyeckun hepMeHT (ammnasa), Hanpumep dPopunasa NH, — 0,5-2;
- NEKTONUTUYECKNIA (PEPMEHT (NekTuHasa), Hanpumep Ckaypanm, — 0,5-2;
- CNvB pacTBopa;
- NpoMbiBKka Bogomn npu Temnepatype 80 °C — 90 °C pactsopowm, r/n:
- eakuia Hatp (100 %) — 0-2;
-NAB —0,1-0,5.
Harpes B TeueHune 10 muH o 80 °C — 90 °C, obpaboTka B TedeHme 10 MuH;
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- CrUB pacTeopa, Aanee npombiska Tennon Bopon (40 °C — 50 °C), cnve, npombIBka
XOnoaHoM Boow B Teé4eHne 10 MuH;

- Hanue BensAwero pacteopa, Temneparypa 20 °C.

CocraB pabo4ero pacteopa, r/kr:

- epgkni Hatp (100 %) — 1-2;

- MeTacunukar Hatpua — 2—4;

- ctabunmsarop — 0,5-2;

- cmadmearens — 0,5;

- nepokecuna Bogopoga (100 %) — 2-5.

Harpes go 95 °C B TeueHme 10 muH, o6paboTka B TeueHme 30 MuH npm 95 °C;

- cnue pacteopa 10 MWH, Hanue pacTeopa Ans NPOMbIBKA 10 MUH;

- npoMbiBKa B Tennow Boge (35 °C — 40 °C) B TeveHune 10 MuH;

- cnvB pacteopa 10 MyH;

- HanuB pacTteopa Ana NpombiBkk 10 MUH;

- npoMbiBKka B xoniogHon soae (20 °C) B TeueHne 10 MuH;

- cnve pacteopa 10 MuH;

- BbIrpy3ka TkaHu 13 mawwmHbl (6,8 MyH) 10 MuH.

WUtoro yukn: 3,84 u.

Ona xnonyatobymaxkHbIX MaTepuanoB (TKAHEW M TPUKOTaXHBIX MOSOTEH), Bbipabo-
TaHHbIX U3 X0OMKa BbICOKOrO Ka4ecTBa, a Takke ANA TKaHelh Ha OCHOBE LIBETHbIX HUTEW one-
pauus 6uooTeapku ¢ nocneayoLen NPOMbIBKON MOXET BbiTb CaAMOCTOATENBHONW, €cnn Aa-
nee NpoBOAUTCS NeYaTaHne rPYHTOBbIX PUCYHKOB MUrMEHTHBIMW KOMMO3ULIMSIMM.

4.9 CoBMeLLeHME NPOLIECCOB OTBapKM C ropsiueil mepcepusauuen
xrnon4yato6ymaxHbIX U CMellaHHbIX TKaHel Mo HenpepbIBHOW NIIIOCOBOYHO-
3anapHoOM TeXHOJIOTUN

[aHHas TexHonorns SBNAETCH paumoHansHOA W LUMPOKO MPUMEHUMONW NS OrpaHu-
YEHHOro acCopTUMEHTa XJIoN4aTobyMaXHbIX U CMECOBbIX XMOMKOMONMMAMUPHBLIX TKaHEN
¢ BnoxeHnem xnonka 6onee 50 %. TexHonornsa, CoBMeLLaOLLLan LWEenoYHyto OTBapKy 1 Npo-
Lecc Mepcepusaumnm npu KoHUeHTpaummn rugpokenaa Hatpusa ot 180 go 200 r/n, WWpoko uc-
nonb3yeTcst A5 MOLAFOTOBKM TKaHEW Moj KpalleHWe akTMBHbIMKU, KyGOBbIMU KpacuTensamm u
Ky6o30nsiMu B TeMHble ToHa. [Ina cneuparnbHbIX OPMEHHbIX TKAHEN BO3MOXHO SKOHOMKpa-
LEHWNE CEepPHUCTBIMU U MpPsSIMbIMK KpacuTensMu. CMecoBble XJIOMKOMOMUAMUPHbBIE TKaHW,
MOArOTOBMEHHbIE MO AaHHOW TEXHOMOMMM, OKpaLUMBaKOT aKkTUBHBIMUA U AUCMEPCHBIMU Kpacu-
Tensamu.

TexHonorust MoxeT ObiTb peanusoBaHa TonMbKO Ha 0BOpPYAOBaHUM MOAFOTOBKM pac-
npaeneHHsIM NMOMOTHOM W Kamepol ANns TepmoobpaboTku (3anapvBaHust), a Takke C ocHa-
LWEHMEM YCUNEHHBIMA OTXUMaMKn ¢ obecrneveHnem Bo3BpaTa BbICOKOKOHLIEHTPUPOBaHHOIO
pacTBopa B MPOMUTOYHbIE BaHHbI (MM MPOMUTKOM C CUCTEMON PNEn-CHUM Yepes CrpPbICKM).
TexHonorusa TpebyeT onepauni HeUTpanm3aunmm (KucnosaHns) n SpMEKTUBHON NPOMBIBKM.
TexHomornsa SABNSETCA 3KOHOMUYECKN U SKONOTUYECKM OnpaBAaHHON, NOCKOMBbKY UCKIIoYaeT
cTaguo nepekucHoro 6eneruns. MpepeaputenbHas depMeHTaTUBHaA paclunmMxToBka obec-
neunt Gonee adekTUBHYO COPOLMIO BAPOYHOrO pacTBopa B TEKCTUIbHBLIA Matepuan u
CHWDKEHUWe pacxoja rmapokcmaa Hatpus Ao 160-180 r/n.
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Ha pucyHke 4.3 npuBefeHa nNpuHUMNuanbHas cxema KOMOWHMPOBAHHOW nuHUKM Oun-
MeH3a 4719 ropsyeli Mepcepusauuu.

PucyHok 4.3 — MpuHunnuanbHas cxema KOMOUHUPOBAHHOW NUHUKN [umeH3a
ANns ropsAvein mepcepusanmm

LN KOM6UMHMPOBAHHO Mepcepu3aLuoHHON MallHbl BO3MOXHO NpoBejeHue ropsiyeii
U XONoAHOW Mepcepu3auuu, couyeTaiolieil BasikoBbie BaHHbl C LieNHOW Mepcepu3aloHHoi
MalUUHOM, Ha3HaYeHUe KOTOPbIX HECKOMbKO U3MEHMIO0Ch C Tpe6GoBaHUEM HOBOW TeXHOI0rMu
(coBMeLLEHHbI BapuaHT Mepcepusauuu). B cocTaB cneuuvanu3MpoBaHHOW MHUKU BXOAAT:
packaTHas MawuHa 1; 30Ha NPONWTKM 2, BKIOYAKOLWAS KOMMNAKTHYI CEKLUI WMHTEHCUBHOM
06paboTkM TKaHu, o6bemMom 150/, rae TkaHb B TEYEHWE HECKOJIbKMX CEKYH[ PaBHOMEpPHO
MponuTLIBAETCS FOpPSAYMM PacTBOPOM Lefioun T = 60 °C, pacTBop MOCTOSHHO 06MeHMBaeTCs
NnocpeAcTBOM LUPKYNALUK; 30HA OXNAXAEHUS U BbIAEPXKM 3, rAe TkaHb NPOXOAWUT MO Banam,
OX/1AXAAsACh [0 KOMHATHOM TeMnepaTtypbl; 30Ha NMPOLO/IKEHNUS BbIAEPXKN 4 AN AOCTUXEHMUS
Haubonbliero adekta ctabunusayuy, BKAKYAOWAS Takke LenHoe nofie 5 n BaskoBYiO
kamepy 6. B LenHOM nose MpoOWCXOAWT O6PbI3rMBAHME MOJIOTHA FOPSYMM LLESTIOYHbIM pac-
TBOPOM Masioil KOHUeHTpauuu. B BaskoBOW CeKLWMM MOMOTHO HATArMBaEeTCs MO OCHOBE W,
npoxoAs No Bajsam, NMPOWCXOAWUT BbillenayuBaHue W OKOHYaTeslbHas cTabunusauns NuHei-
HbIX Pa3MepoB TKaHW; 30HAa HelTpanusaunm u NPombIBKA 7 (COCTOWUT U3 2-4 BaHH POSIUKOBO-
ro TMNa); HakaTtHas MalmHa.

Kamepa o6orpeBaeTcsi OCTpbIM Napom uepe3 nepgopupoBaHHblie TPy6bl. BnaxHas
naposasi cpefia B Kamepe C03[aeTcs 3MeeBMKaMmy [/lyXOoro napa, NorpyXeHHbIMU nof BOAs-
Hoe 3epkano B nofaoHe. MoAdoH OTAeNeH OT KaMepbl ABOWHbBIMU NeEPgOPUPOBAHHBIMU pe-
lweTkamMun, 4tobbl BOAsHbIE 6GpbI3rM HE Nonajanu Ha TkaHb W Nap paBHOMEPHO pacnpegenss-
CS Mexay neTnsMu TkaHu. MoTonouHas nauta o6orpeBaeTcsi BO U3bexaHne BO3HUKHOBEHUS
Kanenb. lMpegycMOTPEHO aBToOMaTWyeckoe peryimpoBaHue M36bITOYHOTO AaBfieHWs napa
BHYTPV Kamepbl, AaB/IeHWs FyXOro napa B NOTOMIOYHbIX MAMTax, YPOBHS BOASHOrO 3epkana
B NMOAJOHe, KOHTPO/b TeMNepaTtypbl, cpefbl B kamepe, AaBfieHWs napa B kamMepe U macna
B CUCTEME LeHTPasIN30BaHHON CMasku.

4,10 TexHosornsi HenpepbIBHOTO, NONYHENPEPLIBHOTO 1 NEPUOANUYECKOTO0
0AHOCTAANAHOTO NEPOKCUAHOTo GeNeHnst Xx1oNYaTo6yMaXHbIX U CMeLaHHbIX
TKaHel N TPUKOTaXHbIX MONOTEH

TexHonorus ogHoctaguitHoro 6eneHust npegHasHayeHa Ans paclIMXTOBKM U oTGen-
KM TEKCTUIbHBIX MaTepuasioB, B TOM 4YMC/ie 06/1ErY€HHbIX X/I0NKOMNOAN3(UPHBLIX 1 XJ10n4aTo-
GyMaxHbIX TKaHei (C NOBEPXHOCTHOW nnoTHocTbl OT 50 go 150 r/m2), a Takke ANA TPUKO-
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Ta)HOro MOnoTHa W TKaHeW M3 MPsKM Ha OCHOBE XMMMHYECKMX BONOKOH (BMCKO3HBIX, NOSM-
3UPHBIX, BUCKO3HO-MONMAMUPHBIX) C MOBEPXHOCTHOM NNOTHOCTLIO oT 90-300 r/m2. Mpowns-
BOAWTENBHOCTb JIMHWIA PYNOHONEPEMOTOYHOIO TUNa U HempepbIBHOrO genctens — 3000—
4080 m/M. YpenbHoe noTpebneHve Ha 1000 M TkaHW COCTaBMSAET. 3MEKTPOSHEPrUN —
22,2 kBT-u, napa — 838 kr, Boabl — He Gonee 2,5-35 M3,

TexHororusi ABNAETCS AOCTaTOYHOW AN Nocneayolen 6enosemMensHON Unn rpyHTo-
BOW MeYaTv NUrMEHTHbIMX KOMMO3MLUMAMK, & Takke Ansa OenosemensHOW neyaTtu Bojopac-
TBOPMMbIMU Kpacutenamu. TEXHOMNOrMsi NPUroAaHa AnsA NMOArOTOBKM TPUKOTEXKHOrO NOnoTHa
Mnof KpalleHme.

TexHonornyeckmi NpoLecc o4HOCTaaMNHOrO BeneHns 3aknio4aeTcs B NPONUTKE Cy-
POBOWN TKaHW MW TKaHW NOCrne OnanuBaHUs Ha rasoonanvuearoen MalnHe unm nocne dep-
MEHTaTMBHOW pacLUNUXTOBKKN Bensawmm pacTBopoM, r/n: nepekmcs sogopoaa (100 %) — 4-8,
rmapokeua Hatpus — 1,8-2, cunukar HaTpus Unu MeTacunukar HaTtpua — 5—7, wenode-
yctonumebii cmadmsatens (MAB) — 0,5-1, modyeBnHa — 0-10. Janee nocne omkuma cre-
AyeT 3anapvBaHve B Tepmokamepe [0 60 muH npn 98 °C — 100 °C (5-10 MyH — ans wen-
KOBbIX TKGHEN Ha OCHOBE XMMMUYECKMX BONOKOH U 20—30 MUH — ANSt CMECOBbIX XMONKONONu-
adupHbIX, 30—60 MMH — ansa xnonyarobymaxHeix Marepuanos). [lanee cneayeT NpoMbiBka
ropsyen n xonofHou Bojon. [Ana nerkofedopMMpyEMbIX TKaHe U TPUKOTaXKHbIX MONIOTEeH
WCMONb3yeTCs KOHBEKTUBHASA CyLLKa, AN XONYaTobyMaXHbIX TKaHEW — KOHTaKTHas CyLUKa.

YHuBepcanbHas TeXHOMOMUA OfHOCTaLUNHOIO BeneHna NpuMeHMMa Ans SHKEeKTOPHBLIX
maLumH. Macca naptum — ot 5070 kr npuv 3anpaske B 0auH pyyer n go 300 kr npu 3anpaske
B 4 pyybsi. Moaynb BaHHbl — 1:7—1:10. PasbaBneHrne BCeX XMMUYECKUX peareHToB Npous-
BOAMTCH HEMOCPeCTBEHHO B NPUroToBUTENBHOM Gake. Bensawmin pacTeop, cogepxaiymii on-
Tyeckuii otbenueaTens AN NyYLUero ero pacTBOPEHWs], NMOAOrPeBaETCH.

B Tabnvue 4.10 npuseaeHa peuenTypa npouecca GeneHus xnonyatoGyMaxkHOM TKaHu
N TPMKOTaXHOrO MOSoTHA.

Tabnwuua 4.10 — PeuenTtypa npouecca 6eneHuns xnon4yatobyMaxHON TKaHU 1
TPUKOTEKHOIO MOMOTHa

HavmeHoBaHWe xvuMuyeckx marepuanos o Konmiecrso,
% OT Macchbl NONoTeH

MAB Lleno4yeycToNYMBLIA ManoneHsLLMACs 0,2-0,3
MeHoracutens 0-0,3
MeTacunukar HaTpusa nnm 3
cunukat HaTtpus (yaenbHbI Bec 1,44) 3
H202 (30 %) 8-10
Kayctuk 100 % vnn coga 2 % 1-1,5
OnTnyecknin otbenveartens 0-0,2
MpombiBKka: ykcycHas kucnota (98 %) 0,3-0,5
Pexum T°C | Bpems, MuH
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HaumeHoBaHWe XMMMYEeCKUX MaTepruanos 0 Konuuecrso,
% OT Macchbl MONOTEH

HanonHeHne MawmvHbl BOAOW, HarpesaHue 10-40 10
3anpaeka NonoTHa, BBELEHUE CMayMBaTENs 40 15
BeeaeHne xummaTepuanoB MnocrnefoBaTenbHO.  MeTacunmkar 40 15
HaTpusa, H202, kaycTuka
ObpaboTka 40 5
Benerne npu HarpesaHun 40-100 35
benenne 100 25
BeegeHuve ontuyeckoro otoenmeatens 100 5
benenne 100 60
KoceBeHHOe oxnaxaeHve 100-70 30
MpombiBKka 70-10 60
Harpesarue 10-40 20
BeegeHune ykcycHow kncnoTsl, obpaboTka 40 15
Beirpyska 10

MpeaBapuTenbHas paclUiMXTOBKA Nepes OAHOCTaAMMHLIM GeneHnem no3sosnseT co-
KpaTuUTb KOHLEHTPALMN OCHOBHBIX GENSALLMX peareHToB 1 ANUMTENbHOCTL 3anapuBaHis.

B Tabnuue 4.11 npuBeaeH TEXHOMOMMYECKUA PEeXMM OLHOCTaaUMHOrO GeneHna Tka-
HEen.

Tabnunua 4.11 — TexHONOMMYECKNIA PEXMM OQHOCTAANNHOIO 6eneHns CMecoBbIX
XJ0MKOMONM3MUPHBIX, BUCKO3HO-LUTAMNESbHBIX, XJIONKOBUCKO3HBLIX, MHOTOKOMMOHEHTHbIX
LIeNNono30CoaepKaLlmx TKaHen

QOpHocTaauHbIN
Hassarue onepaLn OAHOCTaaUIMHBIA | PEXUM C npje,qsa-
pexum puTenbHou pac-
LLMTNXTOBKON
MponuTka xonoaHOW BOAOW Npu Temnepartypape, °C 20-25 -
lMponuTka pacTBOpPOM amunas:
- KOHUeHTpauus, r/n; - 1,0
- Temneparypa, °C - 40-50
INexxka 6e3 nogorpesa:
- Bpems - 60
Mponutka pacTeopom, r/n:
- nepeknck Bogopoaa (100 %) 5,0-6,0 3,54,0
- €KV HaTp 1,8-2,0 1,6-1,8
- cUnuKaT HaTpus 8-10 6-8
- MOYEeBUHA 0-5 0-3
- cMaJvBaTenb 1-1,5 0,2-0,5
3anapwveanwne npn 98 °C — 100 °C 30-60 20-30
MpombiBKa:
- ropsiyen sogou, °C 60-70 60-70
- xonopHow sogon, °C 20-25 20-25
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Tvnoson pexunm BeneHns ogHOCTaAMINHBIM CNOCOBOM XNonYaTobyMaKHbIX TPUKOTaXK-
HbIX MOMIOTEH Ha NMUHUKM BeneHnsa 3aKkn4YaeTca B NPOMNUTKE MoSoTHa 6enswmMm pacTBoOpoM
npw Temnepatype pacreopa 40 °C coctasom, r/m:

- H202 30 % — 15-30;

- MeTacunukat HaTpua — 20-25;

- NaOH (100 %) — 1-3;

-00B —0-1;

- cMaumBaTenb — 1-2.

Janee cnepyeT omknM Jo coaepxaHus Bnarn B nonotHe 120 % u 3anapveaHue B Te-
yeHne 20-25 muH npu Temneparype 98 °C — 100 °C v npoOMbIBKa Ha NPOMbIBHLIX MallMHax
¢ ceTyaTbiMu HapabaHamu. Mocne NpoMbIBKM HeOBXoAMMa 3aKMHOUMTENbHAA KOHBEKTUBHAS
cyLuKa.

4.11 TexHONOrMaA HeNPepbLIBHOW PACLISIMXTOBKU U ABYXCTaAUNHOIrO NEPOKCUAHOIO
6eneHus NbHAHbIX U NMBHOCOAEPXALWMX TKaHe! C 3aKMUUTENbHbIM KUCIIOBaHUEM

[aHHas TexHonorvsa senseTca O6eCxropHON TexHonormen Genenms U NpUMEHsieTcst
B Criyyasix, KOrga HexenatefibHa OTBapka TKaHel WM HefomyCTUMO MPUMEHEHUE BbICOKMX
KOHLeHTpauuii nepokcuga sofopoga. TexHONorMa Haluna npuMmeHeHne Ans rbHSAHbIX U Mo-
NYNbHSAHbLIX TKAHEW (B TOM YMCIE C LIBETHBIMU HUTAMMU), MOXET BbiTb MCMONb30BaHa Kak arb-
TepHaTMBa rMnoXnopUTHO-NEPOKCUAHBIM TexHonormam Genenva. B otnvuve ot nocnegHux
creneHb 6enmnsHbl Ha 1 % — 5 % HWKe, YTO SBNSETCS AONYCTUMOM HOPMOW AN Mocnenyto-
LLEro KpalleHWsi U FPYHTOBOro neyataHus TkaHen. 3a cyeT ucknoHeHus obpaboTok xnopco-
Aepxawmmm BellecTsaMm obecrneymBaeTCcs BbICOKas 3KONOrM3aums npouecca noaroToBKY,
CHWKEHWE ONacHOCTU NPOM3BOACTBA B LIENOM, YNPOLLEHNE OpraHv3auum B NOCTaBKax XMMU-
KaToB.

TexHonoruss peanuayeTcs Ha AeNCTByOWEM 0GOpPYAOBaHNA NPOU3BOACTB, B TOM YNC-
ne o6opyAoBaHNM PYNOHHO-NEPEMOTOMHOIO TUMA, HABOMHOIO, BKEKTOPAX U NIUHUSX.

MepBasa cTagusi NpegycMaTpyMBaseT PacLUIMXTOBKY MO MIKOCOBOYHO-HAKATHOMY CMOCO-
Oy 1M B yCnoBUSIX TEPMOCTaTUPOBAaHWS: LaBeneson kucroton 2-5r/n unu B pacTtBope
hepMeHToB amunas 1-2 r/n (CM. peXXnmM pacLUfUXTOBKU paHee) C Nocneayowen NpoMbIBKON
B pacTteope waseneBor kucnotel (1-2 r/n) npu 60 °C. [lanee cnepyeT npoMbiBka B ABYX
BaHHaXx TENMon 1 XoNo4HOW BOAOKW 1 NponuTka Bensawmm coctaBoM npu temneparype 40 °C:
nepeknco Bogopoga — 5,5-6,0 r/n, cunukar Hatpua — 6,5—7 r/n, moyesuHa — 0-5 r/n, cma-
uneatenb — 0,2-0,5 r/n, cynbgar marHus — 0,1-0,2 r/n. O6bwasn weno4yHocTb — He Gonee
3,5-4,8 r/n. 3anapueanue npu 85 °C — 95 °C B TeveHne 30-60 MuH B 3aBUCMMOCTU OT TUNA
3anapHoOn kamepbl UnM TepmocTatupoBaHus. [lanee cnegyet NpoMbIBKa rOPSHEn U Xonoa-
HOI BOAOW Ha CEeKUMSIX MPOMBIBHOW YacTy NIMHUA UM NPOMBIBKA CO CIMBOM pacTBopa AnA
WHOro oGopyAoBaHUS.

[nsa TkaHel ¢ UBETHbIMM HAUTAMW U NOJYNbHSHBIX TKAHEN AAHHBIX onepauven aocTta-
TOYHOW. [N NbHAHBIX TKAHEW CrieflyeT MOBTOP Onepauui NepokeuaHoro 6eneHusa U 3aknio-
ynTenbHasn onepauus «NPOMbIBKa — KUCIOBaHUE —TPOMbIBKaY.

Pacteop Ans NOBTOPHOMO NEPEKUCHOTO GENEHWA COAEPKUT MEHBLUME KOHLIEHTPAaL:
nepekncb Bogopoaa — 3—4 r/n (No akTMBHOMY KUCIopoay), cunukar Hatpus — 5-6, move-
BvHa — 0-5, obLwasn weno4HocTb (kayctudeckast coga) — Ao 3 r/n. 3anapusaHue npoBoasaT
npu 85 °C — 95 °C B TedeHme 20-60 MuH.
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4.12 TexHONOrNA ManomMoAyfibHOro HaHeceHus pabouynx pacTBOPOB Ha TEKCTUIbHbIE
mMarepuanbl

TexHonorna ManoMogyneHOro HaHeceHUst paboynx PacTBOPOB BHEAPEHA B pAae Tex-
HOMOMMYECKNX NMPOLIECCOB C LIENbHO:

- CHWKEHMS pacxofoB XMMMaTepmarsos,

- COKpaLLeHnsi 06 bEMOB CTOKOB;

- MOBTOPHOIO MCMONb30BaHMSA pabo4nx pacTBOpPOB.

1. YcTpOMCTBO B NMHUM OTBapku u 6eneHus npegHasHauyeHo AN HaHeCeHUs Ha
MOKPOE MOMOTHO BbICOKOKOHLIEHTPUPOBAaHHbBIX PacTBOPOB. Takon MeTof, NpOnUTKMA NO3BONS-
€T CoKpaTuUTb pacxos xumukaTtoB Ha 10 % n obecneunTtb MUHUMAarbHOE MOBPEXAEHME BO-
nokHa. TkaHb Nocne NPOMbIBKA NPOXOAUT BbICOKONPOU3BOAUTENBHOE OTXKMMHOE YCTPOUCTBO
N BbIXOAWT C OCTaTOYHOM BnaxHOCTbio 60 % — 70 %. Mocne aToro NpovcxoauT AOMNONHU-
TenbHOe BHECEHWE pacTBOpa Ha TkaHb B KIMMHOOOPa3HOM kopbiTe, npuydeM 6e3 obmeHa pac-
TBOpa BaHHbl. B cuny npeaenbHO HesHaumTenbHoro obvema pacrteopa (12 n) u GbicTporo,
MOCTOSIHHOTO ero BO306HOBREHUS (B Npeaenax Aonen CekyHAabl) NP NPOXOXAEHUN ropsyen
TKaHW (NocTynaroLlen C paclnMXTOBKK) TeMnepaTypa pacTtBopa B YCTPOWCTBE He NOBbILA-
eTcs. He Habntonaetca u CHWKeHne cTabunbHOCTN OTOENMBaroWero pacTeopa.

Ha TkaHb fononHuTensHO HaHocuTea okono 80 % pacTteopa, npuydeM 6e3 cMelleHna n
onaceHusi peakLym obMeHa o6enx XMAKOCTEN, T. €. NPOUCXOAUT YMCTOE HanoXeHNe pacTBo-
pa Ha 06e CTOPOHbI BNEXKHOW TKaHW.

Ans pononHUTensHOro (apAuMTUBHOIO) BHECEHUNA pactBopa Tpebyetca aobaeka pac-
TBOpa C KOHUeHTpauuen B 1,5 pasa Bbiwe, Yem npu obbiiHOM cnocobe nponuTku. Koneba-
HUS KOHLIEHTPAaLMM pacTBopa Ha TKaHW UCKIIOYAKTCS, Tak Kak B 3TOT MOMEHT HUKakoro o6-
MeHa pacTBopa He NpoucxoauT (NMPOU3BOAUTE TUTPOBAHWE LENOYHOrO0 U OTOEenMBaroLLEro
pacteopa He Tpebyetcs).

3aTemM TKaHb MOCTynaeT B 3anapHylo kamepy ¢ obWuMM KONMYEeCTBOM pacTeopa
(60 +70) % + 80 % = (140 = 150) %. bnarogapsa GonbLIOMY KONMYECTBY BRarn B TKaHW pe-
aKuuM B 3anapHoy MallUMHE yryyLlaroTCs, AOCTUIaeTCA Myyllnii BUA N KQ4eCTBO TKaHW.

OnbIT BHEAPEHWST OJHOCTYMEHYATOro MeToAa MOArOTOBKM TKAHEN HAa NWHWMM C ycTa-
HOBKOW BbILLIEYKa3aHHOro YCTPOMCTBA MOATBEPAUN NPEeMMyLLECTBA Takoro criocoba, a UMeH-
HO:

- MSITKUN OLHOCTaAWAHBIA CNOCOD C UCKMHOYEHWEM Onepauuv LUENOYHOM OTBapku n
Gnaropaps aToMy BECbMa HE3HAYUTENBHOE NOBPEXAEHNE BOSOKHE,

- paBHOMepHasi, agauTuBHas Beibopka pacTteopa 6e3 obmeHa BaHHbI, Griarogaps Yemy
obecneyrBaeTcsi NOCTOSIHHAA KOHLIEHTPaLMA XMMUKaTOB B pacTBope;

- paBHOMEpPHbIN 3hdeKT 0TOENMBaHMS;

- XOpoLUasi BOCMPOM3BOANMOCTb PE3YNbTATOB;

- MeHbLUee 06pa3oBaHme OTNOXKEHWIN Ha PonnKax B 3anapHOW MallvHe,

- paBHOMEpHOe pacnpeaeneHne oToenmBaroLLEro pacTeopa,

- cnocob 6onee GnaronpuUATHLIN NS OKPYXKaroLLen cpeabl, Tak Kak cokpallaeTcs pac-
x04 xumukatoB Ha 10 % (No cpaBHEHUIO ¢ 0ObIMHON OTBAPKOW) M HAMHOMO YMEHbLLAETCs KO-
TIMYECTBO OCTaTKa pacTBopa, CryCKaemMoro 13 BaHHb|

- MeToA SIBMAETCH 9KOHOMUYHBIM (TpebyeT MeHbLLE MaLLnH, CHKEH Pacxos SHepruu,
Bonee npocroe obcnyxmBaHue).
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2 B o6opypoBaHMn gNa pacl/IMXTOBKM CYPOBbIX TKaHEW ManomogynbHas npo
nuTKa NO3BOJIAET NOBLICUTbL CTENEHb PereHepaunn N KOHUEHTpauumn WAnXTel B pereHepare.

MoToyHas NMHMA AN Pacl/IMXTOBKU TKAHU COAEPXWUT y3en npeaBapuTesibHOl npo-
NUTKN TKaHW B BUAE MaslOMOAY/NbHOWN BaHHbI, BO3AYLWHbI/ 3pefbHUK C YCTPOINCTBOM co3pja-
HUS MECTHOTO paspexeHus B BEpPXHEel 4acTu 3pefibHMKa, HaKkonuTesb TKaHW CO CPeACcTBOM
yKNnajkym ee B HaKONUTeNlb U COeAMHEHHbIE N0 CXemMe NPOTMBOTOKA MPOMbIBHble BaHHbl. Ma-
flomoAy/nbHas BaHHa U nepBasi U3 NPOMbIBHbIX BaHH COeflMHEHbI MeXay coboli. TexHuyeckoe
peweHne NO3BOMSET NOAYYMTb pereHepar, NPUTrOAHbIA 415 NOBTOPHOr0 WCMOAb30BaHUS Ha
cTagun LWANXTOBAHUS OCHOBHbIX HUTENA.

Ha pucyHke 4.4 npegctaBneHa cxema IMHUM A1 PaCLUIMXTOBKN TKaHW.

[MoTOYHaA NUHUA ANA pPaclIUXTOBKM TKaHW COLEPXMUT nocnefoBaTeflbHO YyCTaHOB-
NeHHble BaHHbl 1-3 ¢ oTmkumMamu 4-6, coefuHeHHble Mexay co60oi no cxeme NPOTMBOTOKA.
[JononHntenbLHO B IMHWM yCTaHOB/EHA MasoMOAy/bHas BaHHa 7, npejcTasBnslowas coboi
y3kyto Y-o6pasHyio LWenb, 4O0CTaTOUYHY TONbKO AJ18 NMPOXoAa TKaHW, coefVHeHHas C NepBoii
BaHHOlM 1 nocpencTBoMm TpybonpoBoga 8 ¢ o6paTHbIM knanaHoOM 9, mponyckawwum TONbKO
pacTtBOp M3 BaHHbl 1 K BaHHe 7.

PucyHok 4.4 — Cxema NINHUN A1 PacCLLUIMXTOBKN TKaHu

Hapg BaHHOI 7 ycTaHOBNEH BO3AYLWHbIA 3penbHMK 10, npeacTaBnsawowmin coboin kame-
py, B KOTOpoi TkaHb 11 npoxoauT no ponuvkam 12 B cpege Bo3dyxa. B BepxHeil yactu
3penbHuka 10 ycTpolicTBoM 13 nogaepxvBaeTcsi paspexeHve (YyMeHblLIeHHOe Mo OTHouwe-
HUIO K aTMOCchepHOMY AaBfieHnto) Bo3dyxa. Mexay BaHHOW 7 v 3penbHukom 10 cTouT ABYy-
CTOPOHHEE pakesibHOEe YCTpoiicTBO 14 B BUAE ABYX M3OTHYThIX CTaNlbHbIX YroskoB. Ha BbIXO-
ne v3 3penbHuka 10 nmeetcsa popmupoBatesnb 15 cTonbl TKAHWM U HakonuTenb 16.

NInHna pa6oTaeTt cneaywlmm o6pa3omM: TkaHb 11, OCHOBA KOTOPOW OW/MXTOBaHa BO-
[0pacTBOPMMOl CUHTETUYECKONW LWMXTON, HanpuMep NOMUBUHUACNUPTOBOW, MPOXOAUT BaH-
Hy 7, rae 3amauymBaeTcsl ropsuum (go 80 °C) pereHepaToOM LW/MXTbl, NOCTynawowWwuM yepes
TpybonpoBog 8 u3 BaHHbl 1. Bnarogapsa BbiCOKOl TemMnepaType HabyxaHue WAUXTbl Ha TKaHu
HauymHaeTcst 6bICTPO, HO TKaHW HEOBXOAMMO BblNeXaTbCs, 4TO6bl Npouecc Npowen 4o KoHua
1 BaHHbI CMOT/IN Gbl NIETKO CMbITb LWAUXTY C TKAHW. YKIafblBaTb ropsiuylo TKaHb Hefb3s, Tak
KaK Ha Hell 06pasylTcsa Hanexku, 3a/0Mbl, HeycTpaHsiembllii 6pak. YTobbl 3TOro He 6bIN0,
TKaHb Ha BbIXOAE U3 BaHHbl 7 pakiupyeTcs, ¢ Hee CHUMaeTCsl NOBEPXHOCTHbIW CMOM LWANXTHI,
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Macca LUNMXTbl Ha TKaHW YMEHbLUAETCSl, CHKaEeTCA N TeMMnepaTypa OLUNMXTOBAHHON TKaHW.
Mocne aToro TkaHb MPOXOAUT B BO3AYLUHLIM 3penbHUK 10, rae ycTponcTeoM 13 paspexeHus
YCUIMBaETCH NCMapeHne Brarn ¢ TKaHW, B pesynbTare Yero ¢ TKaHW YAansaeTcs YacTb BOAbI
B BUAe napa, LunuxTa rycTeeT, a TeMneparypa TkaHu ymeHbwaetcs go 30 °C.

Mocne BbIXOJa U3 3penbHUKa TkaHb cknagbiBaeTca dopmuposatenem 15 B crony un
yKnaablBaeTcsi B HakonuTenb 16, B KOTOPOM TKaHb BbinexusaeTcs. lMocne BbinexuBaHus
TKaHb Nerko OTMbIBAETCA OT LWMXTbl B BaHHax 1-3, Mpuy4em NonyyYeHHbIN pereHepar umeeT
3HaAYNTENBHYIO KOHLEHTpauuo. PereHepat oTbupaeTcsl OT NepBON BaHHbI 1 U HanpaBnseTcs
B TKALKUM Liex Ha NOBTOPHOE MCMOSb30BaHUE B LLNMUXTOBAHUN OCHOBLI Oyaylien TkaHu. O6-
paTHbI knanaH 9 NPensTCTBYET OCYLUEHWIO BaHHbI 7 BO BpeMsA oTOopa pereHeparta 13 BaH-
Hbl 1.

Wcnonb3oBaHne npefnaraeMon NUHWM NPU PacLUNMXTOBKE TKaHW MO3BOMSET NOny-
YUTb Bonee KOHLEHTPUPOBaHHbLIN pereHepar, NPUIroAHbIA ANs NMOBTOPHOMO UCMOMb30BaHUS
B NpoLeccax LUMNXTOBaHWUS, YTO LenaeT TEXHOMNOIMIo BOAO- U 9HeprocbeperaroLLen.

4.13 KpaweHune xnonyato6ymaxHbIX TKaHe! akTUBHbIMU KpacutensiMm B
annaparax nepmoanMyecKoro AencTems

B npoueccax kpalleHWs TEKCTUNBHBIX MaTepmuaros, Kak 3TO YKe OTMEYEHO paHee, oc-
HOBHasi npobrema coCToMT B NOCTYNNEHUM B CTOKMN HE3aUKCUPOBAaHHBIX Ha BONOKHE Kpacu-
Tenen (ot 10 % A0 40 %). K Takum Kpacutensm OTHOCHATCH MPSAMbIS, CEPHUCTbIE, HEKOTOpPbIE
Mapkun aKTUBHbIX KpacuTenen (cMm. Tabnuuy 4.12).

Tabnuua 4.12 — OcratodHoOe cogepxaHne KpacuTens B CToKax

OcraTtouyHoe coaepkaHue
Knacc Kpacurensa BI/IA BOJNOKHa o
kpacutens, %
CepHucTbie Xrnonok Okono 20
Ky6oBble Xnonok Okono 5
MpsmMble Xrionok 15-20
Asokpacutenum Xrnonok 5
AKTVBHbIE Xnonok 20-25
MurmMeHToI Bce BUAbI BONOKOH Okono 1
KNCNOTHbIE Llepctb, nonuamng, Okono 5

YnaneHune kpacvuTenen n3 CTOYHbIX BOA MPOV3BOAWTCH U3BMEYEHNEM UX OCTaTOYHbIX
KONWYECTB N NOBTOPHBIM MUCTONb30BAHNEM UX B KPACUITbHBIX BaHHAX.

B pexvme neproauyeckoro KpalleHus, Korga sHaunTernbHas 4acTb HesahuKCupoBaH-
HOrO Kpacutens OcCTaeTcsi B BaHHe, LenecoobpasHo OCyLWeCTBRSATb PeLMpKynALUMoHHOe
KpalleHne ¢ MHOTOKpaTHbIM MCMOMb30BAHNEM KPaCWITbHbIX PacTBOpPOB ¢ obecneveHnemM mx
KOMMNEHCAaLMOHHOIo KOHLIEHTpaLMOHHOIO rnoakpenneHns kpacutenamm n TBB.

MpoBeaeHwe onepauuii MOATOTOBKM M KpalLeHUst 6e3 NPOMEXYTOYHOW CyLLKU SIBNSIET-
€A 3KOHOMUYECKM BbIMOAHbLIM, paLmoHarnbHbIM U 3MEKTUBHBIM C TOYKM 3PEHUS MONyYEeHUs
rNaaKoKpaLleHbIX MOIOTEH BLICOKOrO KayecTsa. TexHonorvs npuMmeHMma Ans obopynosaHus
NonyHenpepLIBHOroO AEACTBUS HABOMHOTO TUMa U SKEKTOPOB.

B Tabnuvue 4.13 npuBefeH Npumep pexvma OTBapku U KpalleHUst akKTUBHBLIMU Kpacu-
TENSIMU B SKEKTOPHOW MaLLMHE.
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Tabnuya 4.13 — lNprmep pexmnma OTBapPKM W KpaLLeHUs1 aKTUBHBIMWN KpacuTensaMmn B
3KEKTOPHOW MalLnHe

Mpoaonxu-
Ne HaumeHoBaHWe onepayun TemneopaTy- TEMNbHOCTb,
pa, °C
MWH
1 |HanonHeHne BOALI, HAarpeB BaHHbI, BBEAEHNE XUMUKATOB, 4012 25
3arpyaka nonoTHa
2 |HarpeB BaHHbI 40-90 25
3 |Oteapka 902 20
4 |KocBeHHOE oxnaxaeHune 90-80 15
5 |lMpombiBKa Ha «npoxoa» 5
6 |CnvB BaHHbI, BBEAEHME COMU, HAMONHEHNE BOAOW, HArpes, 502 50
BBEAEHMNE XMMNKATOB, 00X04
7 | BBegeHve kpacuTtens, KpaweHue 502 20
8 |BeegeHune cogbl, KpalleHue 50+2 20
9 |BBeaenue rmgpokemga Hatpua 50+2 20
10 |CnmB BaHHbI, HAaNoONHeHWe BOAOW, NPOMbIBKA 20+ 2 20
11 | CnmB BaHHbI, HANONHEHWe BOAOW, NPOMbIBKA 20+ 2 20
12 |CnmB BaHHbI, HaMOMNHEHWE BOAOW, Harpee, BBEAEHNE XU- 40+ 2 25
MUKaToOB
13 |Harpes 40-90 25
14 |Mbinoeka 90 +2 20
15 |KocBeHHOE oxnaxaeHne 90-80 15
16 |lpombiBKa «Ha Npoxoa» 5
17 |CnvB BaHHbI, HaMOMHEHWE BOAOW, Harpee, BBEAEHNE XU- 40+2 20
MUKaToOB
18 |Harpes, npombiBka 40-60 20
19 |CnmB BaHHbI, HANONHEHWe BOAOW, NPOMbIBKa 20+ 2 20
20 | Cnve BaHHbI, HANOMHEHME BOAOW, MPOMbIBKa 2+2 20
21 |Cnve BaHHbl, HaNOMHEHNEe BOLOW, Harpee, BBEAEHUE XU- 40+ 2 20
MUKaToB
22 |Harpes, 3akpennenue 602 25
23 |Cnve BaHHbl, HaNOMHEHNE BOLOW, Harpee, BBEAEHNE XU- 40+ 2 20
MUKaToB
24 | AnnpeTtupoBaHue 40+2 15
25 |Bbirpyska nonoTHa, cnve 402 15

MpoaomKnTENBbHOCTL pexmnma — 535 MUH.

4.14 «XonogHoe» KpaweHue aKkTUBHbIMU KpacutendamMmu no NnnrocoBOYHO-
HaKaTHOM TEXHOJIOrMm pacnpaBrieHHbIM MOSIOTHOM

XonoaHoe KpalleHne BbICOKOPEaKTUBHBIMU aKTUBHBIMU KPacUTENsiMU C BbICOKOW CTe-
NneHbL UKCaunmn Ha BOJIOKHE PacCMaTpPUBAETCA Kak paumoHanbHbIN, aHeprocbeperaromii
npouecc NoNyYeHUs rnafkoKpaLleHbIX NbHAHBLIX, MOMyNbHSAHbBIX, X10NYaTobyMaskHbIX 1 KOTO-
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HUHCOAepXallnX MHOrOKOMMOHEHTHbIX TKaHel W TPUKOTaKHbIX MOMOTEH, peann3yeTcs Ha
cneunann3npoBaHHbIX MasiorabapuTHbIX SIMHWAX, OCHALLEHHbIX MNOCOBKON C YCU/IEHHbIM
OTKVMMOM, HakaTHOW CMCTEMOV M NPOMbIBHONM MHKEN. TNpouecc TpebyeT opraHu3aunm craH-
LMW BbIIEXMBAHUSA TKaHe nocsie NPonuTKU KpacuTenem.

Ha pucyHke 4.5 npusefeHa nUHUA AN NOSlyHENpPepbIBHOTO XONOAHOMO cnocoba kpa-
LUeHMS.

PucyHok 4.5 — JlnHnA gns nonyHenpepbIBHONO X0/I04HOr0 cnocoba kpaweHus

CoCTaB /IMHAU KpaLIeHWsi NO N/IDCOBOYHO-3aNapHOMYy CMoOcoGYy BK/IKOUAET YCTPOMNCTBO
BBOAA TKAHW C ABYMS TSHY/IbHbIMW BaslaMU U TKAHEHaKOMUTENIEM; M/IIOCOBKY; NPOMbIBHbIE
MalUMHbl C OHOCTOPOHHE! 3anpaBKOW TKaHW; MPOMbIBHYIO MalUWHY C 6-8 MPOMbIBHBIMM
BaHHaMK, paboTaloLWMMK Ha NPOTUBOTOK; MalUWHY CyLWbHY0 6apabaHHy0 U KOHBEKTMUB-
Hy; YCTPOICTBO HaKaTKn TKaHU B POJINK.

4.15 Cunctema aBTOMaTUYeCKoro A03npoBaHUA XMMpeakTnBoB U KpaCVITeﬂeVI B
TEXHOIOMMAX oTAEeNKN TKkaHel

ABTOMAaTW3aLMsi CUCTEMbl MOATOTOBKM PAacTBOPOB M WX [O3MPOBAaHUS 1 aBTOMaTuye-
CKMe KpackoBapku A/ NeyaTHbIX MalUMH NPUMEHSIIOTCS Ha MHOTUX TEKCTU/bHBIX (habpukax.
MWKPOMPOLLECCOPHbIE CUCTEMbI A03VPOBAHNA aBTOMATUYECKN PEFUCTPUPYIOT XMMUYECKMe
BELLEeCTBA B COOTBETCTBUM C Pa3/IMUHbIM Ha3HAYEHUEM.

Mpn W3rOTOBNEHWUM MNe4yaTHON Kpacku BpPyYHYI oOnepaTopbl O06bIYHO NPOU3BOAAT
60/bLIe NacTbl, YeM 3TO HEOGXOAMMO, TakK Kak NPOM3BOACTBO BPYUHYI) MOXET He AaTb Tpe-
6yemMoro oTTeHka. 3TO NPUBOAUT K MAcCOBOMY MEPEnpoM3BOACTBY nedyaTHol nacTbl. Ecnv He
CYLLEeCTBYET CneLmansHOro NporpaMMHOro o6ecneyeHnsi, BO3HUKaeT npobaema npu pacueTte
obuero konuyectsa Tpebyemoii macTbl. CneunanbHoe nporpaMmmHoe obecneuveHue Mo3Bo-
NIeT OCyLIeCTBNATbL aBTOMaTMUYeckoe yrnpas/ieHne LBEeTOM W OTTEHKamu, BO3BPATOM Kpacu-
Tens B emkocTW. OcTaBluasics mevatHasi Kpacka M3 napTiu, KoTopasi He 6blia MOSIHOCTbIO
1CMnofib30BaHa, BBOAMTCS B NMporpaMMmy ¢ HOMEPOM MapTuu 1 Beca. lNporpamMma yKaxeT, Ko-
raa B 3ansiaHMpoBaHHO MapTUM OCTaTKM KPacku MOryT GbiTb MCMO/b30BaHbI.

ABTOMaTHUYECKME CMCTEMbI A03MPOBAHMS NMPU NPUrOTOBAEHUW 3arylEeHHbIX KOMMO3U-
UMt 1 NeyaTHbIX KPACOK MMEeI0T 3HaUMTe IbHble NpeuMyLLecTBa:

- COKpallaeTcs pacxof XMMUYECKUX BELLECTB U KpacuTenei;

- CHMXAIOTCS 3aTparthl, CBA3AHHbIE C KOHTPOSEeM KauyecTBa U KOSIMYECTBOM O06C/yXU-
BalOLLEro NepcoHana;

- yyyliaeTcsi BOCNPOM3BOANMOCTb OKPACOK M 06'bEMbI MPOU3BOACTBA;

- YMEHbLLAETCS KOJIMYECTBO CTOUYHbIX BOA.
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B coBpemMeHHbIX aBTOMaTM3MPOBaHHbIX CUCTEMax A03NPYeTCA U BOAA, UCMOnb3yemas
ANA MbITbS €MKOCTEN AN NPUrOTOBNEHUS U NojaroLLmx TpyO, korga paccymTbIBAETC KOmm-
YeCTBO roTOBOr0 pacTeopa.

B HEKOTOpbIX CryYasix UCMOSb3YHT OTAENbHbIE TPYOONPOBOAbLI ANS KEXKAOr0o peareH-
Ta, YTO UCKMOYaEeT MPOLECcC MOCTOSIHHOW MPOMbIBKM TPyGonpoBoaa 1 HacocoB nepeg cne-
AYHOLLMM 3TanoM paboTbl U 3KOHOMUT XUMUYECKME BELLIECTBA, a Takke BOAY.

Takon noaxoA XapakTepeH ANs HEnmpepbliBHbIX TEXHOMOMMYECKMX MPOLIECCOB MOAro-
TOBKM W KpaLleHus.

OCHOBHbIe JOCTUXKEHUsI B 0611acTU OXpaHbl OKpYXaroLwen cpeabl

Bo-nepBblIx, XECTKWA KOHTPOIb Haf NPOLIECCOM CBOAMT K MUHUMYMY KOPPEKTUPYIOLLNE
Mepbl, TakMe KaK nepenerska, a CoOoOTBETCTBEHHO, MbITbE EMKOCTEN U KOPPEKTUPOBKY OTTEH-
KOB.

Bo-BTOpLIX, aBTOMaTU3NPOBaHHbIE CUCTEMbI C OfHOBPEMEHHOW NnoAayen KOMMOHEH-
TOB KpacurnbHbIX M 6ensiLimMx pacTBOPOB 1 OTAENbHBLIM pacnpeaeneHueM pasnmyHbiX XUMKU-
Yeckux BelecTB (T. e. 6e3 npeaBapuTEnsHOrO CMELLMBAHNA) NO3BOMAIOT 3HAYUTENBHO CHU-
3UTb 3arps3HEHME CTOYHbLIX BOA W  3KOHOMWUTH XMMUKaThl ©Grarogaps  MUHMMMU3a-
UMn/NpeaoTBPALLEHNIO OCTaTKOB pacTBopa, KOTOPbIN HEO6X0AUMO CnmnBaTth B KOHLIE NpoLec-
ca. 3T0 0COBEHHO BEXKHO NPW HEMPEPLIBHOW U NOMyHENpepbIBHOM 06paboTke.

B-TpeTbux, CHWKaETCH KOHTaKT pPabOTHWKOB MPOWU3BOACTBA C XMMWYECKMMU BeLle-
cTBamu, 4To cosgaeT Bonee 3popoByto atmocdepy paboven cpeabi.

SkcnnyaTauyoHHble AaHHble

ABTOMaTN3NpPOBaHHON CUCTEMOM, XapaKTepU3syHLWENCsa BbICOKOW TOMHOCTBIO A03MPOB-
KW KpacuTenew, YTo 0CODEHHO BaXKHO ANS MOPOLUKOBLIX BbINYCKHLIX DOPM, O0ObIYHO ynpae-
naeT oguH Yenosek. CoBpeMeHHble aBTOMaTM3MPOBaHHbIE AO3UPYIOLLME CUCTEMbI MOTYT A0-
3MpoBaTb KpacuTenm ¢ To4HoCTbo A0 0,2 T.

ABTOMaTN3NPOBaHHbIE CUCTEMbI J03UPOBaHUS PaCTBOPOB U aBTOMAaTUYECKNE Kpacko-
BapKy MPUMEHSIIOT MOKa He Ha BCEX OTAENOYHbLIX MPEANPUSTUSIX, UX MOXHO MCMONb30BaTh
KaK npu aKcrnyartaumm CTaporo, Tak u HoBoro obopyaoBaHus.

B aBTOMaTW3MPOBaHHbLIX CUCTEMAaxX C pasfenbHbIM pacnpefeneHuemM pasnuyHbIX Xu-
MWYECKMX BELLECTB 3KOMOrMYECKME MpeuMmyLlecTBa OCODEHHO 3aMeTHbI, rAe XMMMKaTbl U
BCMOMOraTenbHbIe BELLECTBA UCMONb3YIOTCA B BOMNbLLMX KONMYECTBAX HA HENPEPBIBHBIX NN-
HUsX. Korga pasnuuHbie XMMUKaTbl HE CMELUMBaIOTCA nepej npoueccoM, UX MOXHO Nerko
MOBTOPHO MCMONb30oBaTh AN crneaytowero 3anycka. OTaensHoe A03MpoBaHUE KaXaoro Kpa-
CcuUTenst — NpoLEecc AOPOron, HO OCOBEHHO BbIrOAHBIA TaM, rae UCMONb3YTCA Tpraabl OC-
HOBHbIX KpacuTenen/MUrMeHTOB, a W3BIIeYEHHbIE O0OBbEMbl AOCTATOYMHO BbLICOKW, uYTOObI
onpaegaTte UHBECTULIU.

Mpepnocbinku ans BHegpeHUs

OCHOBHBEIMW MPEANOCHINKAMA ABMAOTCA NOBLILLEHHAS BOCMPON3BOANUMOCTL N NPOU3-
BOAWTENBHOCTL HapsAay ¢ TpeboBaHUSIMU OXpaHbl 340pOBbA U 6€30NacHOCTW, YCTaHOBNEH-
HbIMW 3aKOHOAATENbCTBOM.
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4.16 KpaweHue Lesulosrio3HbIX MaTepuanoB (NPsXKW, JIbHSAHDbIX,
Xnion4yaToSyMaXHbIX TKaHe U u3nenun) KyGoBbIMU KpacuUTENsIMU B annaparax
nepuoau4yecKoro OemcTBus

KyboBble kpacutenu MCronbayloTcst ANA KPALEHWs XIonka, BUCKO3bl U NbHA B TeX
cnyJasx, korga TpebyeTtca 0COBEHHO BbICOKas YCTOMYMBOCTL OKPacKku K CBETY N MOKPbIM 00-
paboTkam (nonoTeHua, ctonoBoe 6enbe, BoeHHas yHudopma u ap.) (cm. 2.2.2.4). 3tn kpa-
cuTenu npeacTtaenaloT cobon Haubonee CnoxHble B NPOU3BOACTBE M AOPOIMEe XUMUYECKME
NPOAYKTbI, €CTb TPYAHOCTU TakKe B UX NMPUMEHEHUM, OHU AatoT GonblUo 06beM CTOYHbLIX
Boa. Moatomy kyboBble KpacUTEnU NPUMEHSIIOTCS MPEXAE BCEro Ans KpalleHWUsi TEKCTUMb-
HbIX MaTepuarnoB, K KOTOPbIM MNpeAbsBMSIOTCS BbICOKME TpeboBaHUS MO YCTOWYMBOCTU
OKpacKkm K MOKpbIM 0BpaboTkam. 3TO TKaHW U U3[enusa MeaULMHCKOrO HasHa4YeHUsl, Npsoku
ANA BbIpaboTKM NECTPOTKaHbLIX MaTEPUANOoB, LUBEMAHbIX HUTOK.

Skornorunyeckue npenMmyiecTsa:

- BbICOKasi CTEMEeHb (PMKCaLmm KpacuTensi Ha BONOKHUCTOM cybcTpare;

- CHUXKeHWe cOpPOCOB KpacuTens B CTOYHbIE BOAbI 3@ CYET UCMONb30BaHUS aBTOMAaTh-
YECKOM CUCTEMbI [,O3MPOBaHUSA.

HepocTtaTtku TexHonorvm:

- BO3MOXHOE UCMONb30BaHWE B KaUeCTBE OkucnuTens buxpomara kanms.

4.17 Ucnonb3oBaHue BLICOKOTEMMNepaTypHOro MeToaa KpaweHus
Nonu3(pUpPHBLIX TEKCTUIBHLIX MaTepuanos QUCNEPCHbLIMM KPacUTENsIMU Ha
o6opynoBaHUU NEPUOANYECKOTO AENCTBUA

KpaweHne nonnarpHbIX TEKCTUIBHBIX Matepuarnos, kak 6bino onnucaHo paHee (pas-
aen 2, 2.2.5.2), npu temnepartypax o 100 °C 3aTpyaHEHO B CBA3M C BbICOKOW TeMNepaTypomn
CTeKknoBaHus nonuatuneHTepedtanata — 80 °C. [lNoaTomMy kpalleHue npoBogAaT nmbo
B NPUCYTCTBMK nepeHocumkos npn 95 °C — 100 °C, nubo npm temnepatype 130 °C 1 13bbi-
TOYHOM JAaBneHuw.

MepeHocumkn cnocobCTBYIOT HabyXaHWO BONOKHA, B pe3ynbTaTe Yero yBenmynBaeTcs
cKopoCTb Auddy3nMn kpacuTenen B BOMOKHUCTBIM cyBetpart. Mpu kpaweHun u npombiBke
3Ha4YMTENBbHOE KONMMYECTBO NEPEHOCUMKOB cOpackiBaeTCA B CTOYHbIE BOAbl. YacTb ocTtaeTcs
Ha BONOKHE N MOXET BbIAENATLCS B BO3AYX MPU MOCMEAYOLLEN CyLLIKe, HarpeBaHun 1 rnaxe-
HUW.

K BellecTBam, MCNOMNb3yeEMbIM B KQ4eCcTBE MEPEHOCUMKOB, OTHOCATCA apoMaTuyeckue
coegnHeHus (cMm. 2.2.5.2), Ans KOTOPbIX XapakTepHb! BbICOKas NETY4EeCTb, NHTEHCUMBHDBIV 3a-
nax, a Takke TOKCMYHOCTb AN YenoBeka. B pesynstate ncnonb3osaHusa NepeHOCHNKOB Npo-
WCXOAWT 3arpsi3HEHE BOAbI, BO3AyXa, @ TakKe MO HEKOTOPbIM UCTOMHUKaM Yy noTpebutenen
MOryT GbITe NPOGNEMbI CO 3L0POBLEM MPWU UCMOMNBL30BAHUN TEKCTUNBHBIX N3genun, obpabo-
TaHHbIX 1,2.4-TprxnopbeH30M0M 1 APYTMMU NEPEHOCHMKaMI, COAEPKALLUMMMU rarioreHbI.

Mcnonb3oBaHue BbICOKOTEMMNEPATYPHBIX CNOCOBOB KpalLeHUA NO3BOMAET UCKNOYUTL
NMepeHOCUMKM 13 TEXHOMOrMYecKoro npouecca. BeicokoTeMnepartypHble cnocobbl KpalleHus
NonMacMpHBIX TEKCTUNBHBIX MaTepraroB LUNPOKO NPUMEHSOTCS B MPOV3BOACTBE.

287



UTC 39—2017

Jkonoruyeckue npeMMmyluecTea

Mpy BbICOKOTEMMNEPATYPHOM KPALLEHUN CTOMYHBLIE BOAbI U OTXOASILUME rasbl He copep-
KaT NepeHOCHNKOB. YMEHBLLLIAETCSH KONMYECTBO COPOCOB 1 BbIOPOCOB BPEAHbIX ANS OKpyXa-
IOLLIeN cpeAbl BELLeCTB.

HepocTtaTkn TexHonornu:

- MUrpaLms OIMroMepoB K MOBEPXHOCTU BOSOKHa;

- KpalleHue npu BbICOKor TemnepaType TpebyeT 60MbLIoro pacxoga aHEPTnu.

4.18 TexHonorus kpaweHus MA-NpsiKu, HUTEN U TPUKOTAXKHbIX MOJSIOTEH B
annaparax nepuMoauyecKoro AeMcTBUSA AUCNEPCHbIMU KpacutTensamm

MonvammaHsle BONOKHa MOXHO OKpaluMBaTb BCEMU BUAAMUW AMUCNEPCHBIX KpacuTenew,
HO crneymansHo ANA 3TMX BOJIOKOH BblherneHa rpynna AMcnepcHbIX nonvamuaHbix, obnasa-
IOLLMX BLICOKOA ANDDY3MOHHON CrnocoBHOCTLI (CM. 2.2.5.1). 3T KpacuTenu MnpOoHUKaKT
rnyBoko B CTPYKTYPY MOMMamMuiHbIX BOJIOKOH U HE BbISBMSIOT UX ChIPLEBYIO HEpaBHOMEp-
HOCTb. XMMWYECKOW CBSA3M 3TW KpacuTenn ¢ NonmamMuiHeIM BOSIOKHOM He oBpasytoT, Mo3ToMy
npu NPOMbIBKE BbILLE TEMMNEPATYPbl CTEKNOBAHUSA NErkO yAansaoTcs n3 Habyxwero BOrokHa.
KpalleHne valye Bcero npoBOASAT MO NEPUOANYECKON TEXHOMOMMW, Kak TEKCTUIbHBIX MaTe-
pyvanoB, Tak N TPUKOTaXHbIX MOMOTEH. TEXHONOrMI MUCMONb3YIT AN NOSMyYEeHUs OKPacok
CpenHMX TOHOB.

Akonoruyeckue npeMMylLecTea:

- KpaLLeHne ocyLlecTenaeTcs 6e3 NepeHOCHNKOB,;

- UCKIMIOYEHNE M3 COCTaBa KpacsLlero pacTeopa BbipaBHMBaTENEN.

HepocTtartku:

- HEBO3MOXXHOCTb MOJyYEHNA TEMHBIX TOHOB OKPACOK.

4.19 TeXHONOrns KpaweHUA WepCTAHOro BOMOKHA, TOMNCA, JIeHTbI,
MPSXK, TKAHWU, CYKHA KUCJIOTHbIMU MEeTasNTIOKOMNMEeKCHbIMU (1:2)
Kpacutensammu

LWepcTaHble maTepumarnsl cnocobHbl OKPaLMBATLCA MHOTMMU KIlaccamu Kpacutenemn.
BbiBop knacca kpacuTenen onpeaensieTca Ha3HavYeHWem marepuana, a Taike BUaom oTaen-
KW, KOTOPOW NoABEpraeTca TEKCTUNbHbIN MaTepuan.

Camble BbICOKME nokasaTtenu yCTOVIHVIBOCTVI OKpacCOK LUepCTAHbIX mMaTtepuanoB, Kak
nokKkasaHo B Ta6n|/|ue AOCTUraroTCsa npu MCNonNb30BaHWMN KNCNOTHBLIX METaNMOKOMMIEKCHbIX
KpacuTtenen coctasa 1:2.

B tabnuue 4.14 npvBeaeHbl XapakTepuCTUKM OKPacoK, nofyyaembiX Ha WepCTun pas-
JIMYHBIMK Knaccamu kpacuTenen.
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Tabnuuya 4.14 — XapaKkTepucTuKM OKpacoK, NoslyvyaeMbix Ha LWePCTU pasnnyHbIMA
Knaccamu Kkpacutenem

Konopuctuueckme xapakTepucTuku Cpeariee sraverue ycron- Boaneil
Knacc UMBOCTM OKpacok, 6ann, K ASNCTBIES
kpacuteneit Ap- | WHTeHens- | crupke | Tpe- Ha LUepeTAnoe
Mamma csety BOJOKHO
KOCTb HOCTb Ne 1 HUIO
KucnoTHble OT xentbix|Bbico- |OT  cBeT-| A3okpacutenn YactnyHoe
no dwvone-|kas IbIX nol4 34 3-5 nospexge-
TOBbIX TEeMHbIX HWe CcepHoun
KMcnoTown
AHTpaxmMHOHOBbIE HeTr nospe-
OT nypnyp- 4-5 4 5-6 XOeHuA
HbIX A0 3e-
NEHbIX
KnucnoTHble me-|[maeHbIM Hesp- |OT cpea-|5 5 6-7 Mospexae-
Tannokonnekc- |obpasom Kne HNX no HME B CuUnb-
Hble 1:1 Tennble TEMHbIX HOKWUCION
useTa cpene
KucnotHeie me-|Tennble Apkve [OT  ceet-|4 4-5 5-7 Het nospe-
Tannokonnekc- |XonogHele |Hesap- |nbiX no XoeHus
Hble Kne TEMHbIX
1.2
XpomoBble MonHas Cpen- |OT cpen-|4-5 4 56 3ameTHble
Hue HMX o noepexae-
TEMHbIX HUS  KKCHo-
ToW
AkTVBHBIE Ot xentbix|Apkme |OT  cBeT-|Asokpacutenm Het nospe-
4O  TeMHo- neix  pol4-5 |4 |4-5 XKAESHUN
CUHMX CPeaHUX | AHTPaxmMHOHOBbIE,
CvHne METarnnoKOMNMeKCHbIE,
KopuuHe- dpTanoumaHnHoBbIE
Bble 4-5 4 5-7
duroneto-
Bble
Buptozosble
Kybosble MonHas Apkve |CeeTrble |4-5 3-4 6—7
n cpepHve
Mpsmble MonHas Cpea- |Ceetnble |34 4 3-5 HeTt
HAS n cpegHue
KaTnoHHb1e MonHas Ca- CeeTtnble |34 4 2-3 Het
(oCHOBHbIE) Mble  |W cpepHme
apkue

OKpaLLII/IBaI'OT LepcCTaHble TeKCTUINbHbIE MaTtepuanbl AaHHbIM KfacCom KpaCMTeﬂeVl
B OCHOBHOM NO nepmop,mquKon TexHonormn. TexHonorns npocTa B ncnonb3oBaHuU, NoO3BO-
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NAET nosy4YaTb OKpackuM OT CBET/bIX 4O TEMHbIX LiBETOB, YHMBepcasnbHa. Mo nepuoanyecko-
My CrocoBy KUCMOTHBIMU METarnnoKOMMIEKCHbIMU KpacuTensMm 1:2 MOXHO OKpaluMBaTb
ntobble LepCTAHbIe TEKCTUMbHbIE MaTepuansl, NPsKy, TOMNC, JIEHTY TKaHW, B TOM YUCNe Cyk-
HO, U T. A. BblpaBHMBaTenn pekoMeHayoT UCMONB30BaTh TOMBKO B Criydae MoMyYeHUs CBET-
NbIX OKpPacok, Hampumep BblpasHuBaTenb A. KpalleHne BefyT B yMEPEHHO KUCIOW cpeae ¢
pH 4,5-5,0, 4TO COOTBETCTBYET M30BMEKTPUYECKON TOUKE M obecneuvBaeT MUHMManbHoOe
NMOBPEXAEHNE LLEPCTAHOMO BOSOKHA.

Jkonoruyeckue NnpenMylLecTBa:

- MUHMMM3ALMA KOHLEHTPaUWIA UN NOMHOE WCKMOYEHEe BbipaBHUBATENEN U3 TeXHO-
TIOrMYECKOro npoLiecca;

- BbICOKasi CTeMeHb NOMe3HOoro UCMob30BaHWS KpacuTenew,

- CHWKEHMe Coiep)XaHns KpacuTenen B CTOMHbIX BO4aX.

HepocTtaTtku:

- HanmMune cOpPOCOB B CTOKM OPraHWYeckmx COEAMHEHWN, COAepXKallMX XPOM WA KO-
OanbT;

- MeHee ApKMe LiBeTa (Tynble OTTEHKWN) MO CPABHEHMIO C KUCTIOTHBIMU KPaCUTENSMM.

4.20 TexHOMNOrMA KpaweHus LesIniofio3HbIX MaTepuanos, WerkKa, WepcTaHoro
BOIOKHA, TOMNCA, JIEHTbI, MPAXU aKTUBHbIMU KpacUTEnsiMu ¢ BbICOKOW CTENEHbIO
cukcaumm

B npoueccax KpaleHna TEKCTUIMbHBIX MarepuaroB, Kak 3TO yKe OTMEYEHO paHee, OC-
HOBHasa npobnemMa CoCTOUT B MOCTYMNNEHUN B CTOKN HE3a(UKCUPOBAHHBLIX HA BOMNOKHE Kpacu-
Tenen (ot 10 % o 40 %). K Takmm KpacuTensiM OTHOCATCS NPsiMble, CEPHUCTbIE, HEKOTOPbIE
MapK/ aKTUBHbIX KpacuTenen.

YpaneHune kpacuTenen u3 CTOYHbIX BOA NPOU3BOAMTCH U3BMEYEHNEM UX OCTATOYHbIX
KOMWMYECTB 1 NOBTOPHBIM UCTIONB30BaHWEM UX B KPACUMBHBIX BAHHAX.

B pexume nepnoanyveckoro KpaleHus, Koraa aHauuTenbHasa Yactb HesaduKCupoBaH-
HOrO KpacuTens OCTaeTCA B BaHHE, LEenecoobpasHO OCYLECTBNATb PeLnpKynAaLUOHHOE
KpalleHne ¢ MHOroKpaTHbIM MCNONb30BaHNEM KpPacUIbHbIX PacTBOpPOB ¢ obecneveHneM ux
KOMMEHCaLMOHHOro KOHLIEHTPaLMOHHOro nogkpenneHus kpacutenamu u TBB. pyrum meto-
[OM MOBbILLEHNE CTEMEHN MONIe3HOro UCMONb30BAHUS KpacuTenen ABnAeTcs NpUMeHeHue
BUPYHKUMOHaNBHBIX aKTUBHBIX KpacuTenen.

BudyHkunoHanbHbie (NONMMYHKUMOHANbBHBIE) PEaKTUBHBLIE KpacuTenu, cogepxaime
ZBe nofobHble UMM pasHble PeakUMOHHOCTOCOOHbIE CUCTEMBI, 06ecneYnBaloT O4eHb BbICO-
KA ypoBeHb (PUKCauum Ha TEKCTUMbHbIX MaTepuanax. bnarogaps aBym peakumMOHHOCNO-
COBHbIM rpynnam GudyHKLMOHaNbHbIE PeaKLUMOHHOCTIOCOOHbIE KpacuTENN NOBLILLAKOT BEPO-
ATHOCTb XUMMYECKOWN peakuymn ¢ LIeNmtono3HbIMU BOSIOKHAMW MO CPaBHEHNIO C MOHOMYHKLU-
OHarbHbLIMW KpacuTensmm ¢ 0AHON peakLMoHHocnocobHom rpynnon. Ecnn oagHa us peakum-
OHHOCMOCOOHBIX rpynn rMAPONU3YeTCA BO BPEMS NpoLiecca KpalleHus, Apyras MOXeET XUMU-
YECKM B3anMOAENCTBOBAaTL C MMAPOKCUITbHBIMUK rpynnamu Lennonossl. bonee Toro, ob6bean-
HEeHVe [AByX PeakTVBHbIX CUCTEM B OAHOM U TOM Xe kpacutene obecneuvBaeT npevmyLle-
CTBa ABYX OTAENbHbIX rpynn (HanpvMep, BbICOKaa CTeneHb PUKCaLMN C BbICOKUMU YPOBHAMMU
YCTOMUYMBOCTU K CTUPKE).

MocnepytoLlaa NPoMbIBKA OKpaLLEHHbIX MaTepuanoB MOXET ObITb BbINONHEHa 6bICTPO
n TpebyeT CpaBHUTENBHO HEBOMLLIOTO KONMYecTBa 3HEpPrMM KM BoAbl. JTo 0bbACHAETCA
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CNeACTBUEM BbICOKOM (PUKCALUMN HOBbIX OUMYHKLMOHANbHBIX KpacuTenem (Hy>KHO CMbITb
TONbKO HeGOMbLUOE KONMYECTBO HesadurkcpoBaHHoro kpacutens). OgHako Gonee BaXKHbIM
ABMSIETCA TOT (PaKT, YTO HEKOTOPbIE HOBLIE AKTUBHbBIE KPacuTenM UMEKT MOSIEKYrbl, CreLm-
anbHO MnpefHasHaveHHble Ans Toro, YTobbl NPOSBNSATL NOHWKEHHOE CPOACTBO K BOJIOKHAM,
Korga Kpacutenb HaxoAWUTCHA B MMAPONIM30BaHHOW OpMe, a 3TO O3HAYaeT, YTO OHWU Nerko
yAansioTCs B NPOLECce NPOMbIBKU.

[ns konopvpoBaHWs LLEPCTAHbLIX TEKCTUIBbHBLIX MaTtepuanoe Havbonee npUMeHWUMbI
BUdYHKLMOHarbHbIE aKTUBHbIE KpacWUTENW, coaepXaljme peakuMoHHOCNOCOBHbIE Trpyrmbl
Bpomoakpunammuga unu BUHUNCYNbgoHa. Mx ncnonb3oBaHne MoxeT obecneunTb BbICOKUE
YPOBHM MPOYHOCTHBLIX MOKa3aTenen OKpacku MatepuaroB, CPaBHUMbIE C [OCTUraeMbIMU
C MOMOLLIbHO XPOMOBbIX KpacuTenemn Aaxe ANt TEMHbIX OTTEHKOB.

Skonornueckue npeMMyulecTBa: MpUMEHEHWE OUdYHKLMOHANbHBIX Kpacutenen
obecneumaeT novtn 100%-Hyto (92 % — 96 %) dumkcaumo Ha cybeTpaTte npu ceepeHun
K MUHUMYMY WX TMApONM3a, noebieHne abdEKTUBHOCTU NPOMBIBKMA U CHIDKEHUE 3arpsi3He-
HWSi OKpYXKatoLLen cpeabl.

Mepexo K akTUBHOMY KpaLLEHWUIO LLIEPCTAHbIX TEKCTUNBHBIX MaTepuaros Mo3BONsSeT
nsbexaTtb MCrNonb30BaHMs XPOMOBBIX KPacuTenen, a crneaoBaTensHO, OTCYTCTBUE B CTOYHbIX
BOZaxX NOHOB XpOMa, OCOOEHHO LLIECTMBANEHTHOIO, KOTOPbIA ABASETCA KAHLEPOreHOM.

OKOHOMMS BOAbI, 3MEKTPOSHEPIUN U XMMUYECKUX BELLECTB.

HepocTaTku TeXHOMOMMU: HEAOCTATOYHO LUMPOKWN CNEKTP BbINyckaeMblX GUDYHKLM-
OHanbHbIX KpacuTenen.

Ob6nactb NpuMeHeHns: BUdyHKUMOHaNbHbIE aKTUBHBIE KPacuTeNn MOXHO NPUMEHSATb
BO BCEX TWMax KpacsLMX MaLUuH, HO OHW obnafatoT ocobbiM NPEUMYLLIECTBOM Ha CaMbIX CO-
BPEMEHHBIX KpacubHbIX MaLUMHAX C HU3KMM MOAYNeM KpalLeHUsi, OCHaLLEHHbIX MHOrouene-
BbIMW KOHTPOMNepamu, rae Moryt GbiTb MCMONb30BaHbLI AOMNOMHUTENBHBIE MPenMyLLecTBa
C TOYKW 3PEHMS CHIDKEHUSI MOTPEONeHNs SHeprum 1 BoAbI.

BuyHKLMOHanNbHbIE aKTUBHBIE KpacuUTENW MOTryT ObITb UCMOSNBE30BaHbI AN KPaLLEHUS
1 neyaTtn GenKkoBbIX M LIENIIONO3HbIX BOMOKOH, a Takke ANs KpalleHUs nonvamuaa.

dakTopbl peanusauum; BeiCoKas cTeneHb (urkcaumm nonmyHKUMOHaNBHbIX KpacuTe-
NeNn, SKOHOMMS BOZbI, 3NEKTPO3HEPrUM obecneunBaloT 3PULMEHTHOCTE AAHHOWN TEXHONOMMN.

4.21 TexHONOrus KpaweHus CMeCoBbIX WepPCTb-NONMaMpHLIX Marepuanos ¢
NMPUMEHEHNEM aKTUBHbIX U OUCNEPCHBLIX Kpacutenen

Kak nokasaHo B 2.2.6.2, KpalleHne TEKCTUINbHBIX MaTepuarnos, COCTOSILLMX U3 CMecel
LIEePCTAHbIX U NONM3MUPHBIX BOSIOKOH, BO3MOXHO MO ABYM TEXHOMNOMMYECKMM CXeMaMm: OfHO-
BaHHbIM ANS NOMYyYEHUS OKPacoK CBETNbIX U CPEAHUX TOHOB U ABYXBaHHBIM N1 AOCTUXEHUS
CpPeAHUX U TeMHbIX TOHOB okpacku. C 3TOM Lenbio MOXHO MCNonb3oBaTh AN Konopuposa-
HWSA LIEPCTAHOM COCTaBMSIOWEN KaK KUCMNOTHbIE, KACNOTHBLIE METANNOKOMMNMEKCHbIE, Tak W
aKTUBHLIE KpacuTenu. JKOMNOTUYECKMe acneKTbl MPYMEHEHUS] KUCIIOTHBIX U KUCMOTHBLIX Me-
TannoKOMMNEKCHbIX Kpacutenen Obiny onucaHbl paHee (cM. pasgen 4). Havbonee nepcnek-
TMBHOW TEXHONMOTMEN SBNSETCH KpalleHWe Takux CMellaHHbIX TEKCTUMbHbLIX MaTepuanos
CMECbIO AUCNEPCHBIX M aKTUBHbIX KpacuTenen Ha 060pya0BaHUN NEPUOANYECKOTO AENCTBUA.

Jkonoruyeckme npeMmyllecTsa:

- OTCYTCTBUE COPOCOB OPraHNYECKUX COEAUHEHUN, UMEIOLLMX B CBOEM COCTaBE XpPOM,
KobansT;
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- CHWXKEHME KONMMYeCTBa KpacsLMX BELLECTB B CTOKAxX 3a CYET BbICOKOW CTEMEHN (PUK-
cauum KpacuTenen Ha TKaHu.

HeAOCTaTKM TEeXHONormu:

- HeoBxoauM Noadop crneunanbHbIX akTUBHbBIX KpacuTenen Ans LWepcTu.

4.22 KonopupoBaHue TeKCTUINbHbIX MaTepuarioB U TPUKOTaXKHbIX NONIOTEH
(uenmonosHblx, WepPCTAHbIX, I.IlenKOBbIX) AKTUBHbLIMU Kpacutensamun

AKTUBHbIE KpacuTenu sBnatoTcs Hanbornee NporpeccUBHbBIM KaccoM, WUCMOMb3YMbIM
ANA neyaTtun TeKCTUINbHbIX Martepunanos Ha MallnHax c ceTyaTbiMn wabnoHamu. I'Ipm ncnonb-
30BaHNM MOHOMYHKLMOHASBHBIX aKTUBHBIX Kpacutenen cteneHb ukcauum coctaBnaeT Lo
75 % — 80 %, a ansa GudyHKUMoHanbHbIX — A0 95 % — 98 %.

BakHbIM KOMMOHEHTOM MEYaTHBLIX KPaCOK SIBMIIETCA MOYEBUHA, COAEpXKaHNEe KOTOPON
pocturaeTt 150-200 r/kr 4N Uenmtono3HbIX TEKCTUNBbHBIX MaTtepuanos, B 3aBUCUMOCTU OT
MCMONb3yeMOro Kpacutensi npy TepMopnKkcaUMoHHOM crocobe gunkcaumm. MoueBnHa Heob-
Xxoguma ang nosbiWeHna pacTtBOPUMOCTU KpaCI/ITeJ'IeI7I Ha CcTagumn npuroToBreHna neyaTHomn
Kpacku, a B npoLecce TepmMmyeckon obpaboTkm OHa NnaBuUTCA U co3paeT cpeay ans andpdy-
31N KpacuTtend B BONOKHA.

N3bexaTb MCNONbL30BaHMS BLICOKUX KOHLEHTPauui MOYEBMHbI B COCTaBE MEeYaTHON
Kpackm MOXHO YBENUYEHWNEM BNEXXHOCTUW, Hanpumep npu pacrbineHun snarn. TexHonornye-
CKN Ha OTEYECTBEHHbBIX OTAENOYHbIX habpukax peannsyeTcsa npu UCnob30BaHUN NapoBOU
cpeabl ANns ukcaumm akTuBHbIX Kpacutenen. B sTom cnydae copepXaHue MOYEBMHBI B CO-
CTaBe NevyaTHOM KOMMO3MLMN MOXHO CHM3UTb A0 50—100 r/kr gns UenmtonosHbIX TKaHen.

OkKornoruyeckue npeuMyiLecTBa:

- CHIDKEHME KONMMYECTBa KpacuTenen B CTOYHBIX BOAAX,;

- CHWXKEHME KONMMYECTBa MO4YEBMHbI B MEYATHOW Kpacke MO3BONSET 3HAaYUTEMBHO
YMEHbLUTL cogepxaHmne NH**.

4.23 MNeyaTb TEKCTUINbHbIX MaTepuarnoB passiIM4HOro BOSIOKHUCTOrO cocTaBa
nUrMeHTaMu Ha MallrHax ¢ ceTyaTbiMU WaGnoHamm

TpaavumMoHHas cxema neyaTaHna TeKCTUIMbHBIX Marepuanos pasnuyHbIMU Kraccamm
KpacuTenen BkM4YaeT cregytowme onepauum (cm. 2.3.2, 2.3.3): nevartaHue, cyliky, obpa-
B0TKy B 3penbHuKke. [NpoLecc neyaTu cessaH ¢ pacxogaMmuy BOAb! M 31EKTPO3HEPTN, a Takke
cOpocamm NMUrMEHTHbIX MeYaTHbIX KOMMO3ULMIA NMPU NPOMbIBKE NPYTKOB, LWAbnoHOB 1 yLLaToB
Ha CTaHLMWM NPUroTOBNEHWSA KPacoK B CTOYHbIE BOAbI. [103TOMY B MUPOBOW MpakTuke Sonee
50 % TeKCTUNbHBLIX Marepuanos 1 nspennin opopMnaeTcs MeToAaMM1 NMUTMEHTHON neyartu.
Mpy 3TOM CyLLECTBEHHO COKPALLATCH Pacxofbl BOAbI 38 CYET VUCKMHOYEHNS onepauum npo-
MbIBKW 1 CTOYHBIX BOA, TPeByroLmx o4ncTkn. CHkaeTca pacxos Tennosow aHeprun. Coctas
neYyaTHOW KPacky COAEPXKUT CBA3YIOLLEe, 3aryCTUTe b, MUTMEHTHBIA KpacuTenb U MOXET [O-
NOMHWTENBHO CofepXaTb MAr4YMTEnNb, CLUMBAIOLLMIA areHT 1 neHoracutens. B kadecTse 3ary-
CTUTENA UCMONb3YIOTCH COMM MONMMaKPUIOBOW KUCNOTbI U €8 COMONMMEPOoB, Hanpumep Conm
ammonus. IMpu cywke 1 TepmMoobpaboTke aMMMak yrneTyymMBaeTCa W Ha TKaHW OCTaeTcs no-
nvakpunosas Kucrnora unm ee cononumep. lNonuakpunosas KMcnota BMeCTe C LPYron Kuc-
now conblo obecneunsaeT KUCNyo cpedy, Tpebyemyro Ana B3aMMOLENCTBUSA CBA3YHOLUMX U
CLUMBAIOLLMX areHToB.
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B kavecTBe CBA3YHOLMX Yalle BCEro MCMOMb3yT COMONMMEpPLI (MET)akpUnoBbIX MO-
HOMEpPOB N CTUPONa, a Takke nonuvypeTaHbl. B kayecTBe cLUMBaIOLIMX areHTOB pPeKoMeHaY-
eTca ncnonb3osartb ManodopManbaeryaHbie unu nonHocTeo 6ecdopmansaervansie MTPC
(oTevectBeHHbIx OTekenp A2, dnnp, TekcokneH M, Otekcua BO n ap.). JaHHble coeanHe-
HWA NpeacTaensaloT cobon meTnnoBble adupbl N-rnpoKCUMETUNBHLIX COEANHEHUI, a Taioke
NPOU3BOAHbBIE FMNKONIEN, MHOrOATOMHbIX CMIUPTOB U T. A.

HepocraTtkm TexHonorvn: npyu NpoBeAEeHMM NpoLecca B yCNoBUsiX CyLLKU U TepMOo6-
paboTkM NPOUCXOAUT BblAENeHne NeTyunx BELLECTB M3 KOMMOHEHTOB MeYaTHOW Kpacku, a
WMEHHO M3 aKpUMNOBbLIX CBA3YHOLLMX MOIYT BbIAENSATLECA MOHOMEpDI (ByTunakpunar, akpuno-
HUTPWUN), NponaH-2,N-MeTMnNMpponMAoH.(4To He A0IMKHO BbiTh B BbIMYCKHOM (DOPME CBA3Y-
OLWNX U UAEHTUDULMPYETCA NPU BXOAHOM KOHTpONeE).

MepcnekTMBHBIM peLIeHNEM B MUIMEHTHOW MevaTV ABNAETCA BHEAPEHME MOTEHLU-
anbHOPEaKTUBHbIX CBA3YIOLLMX, KOTOPbIE MOTYT BbINOMHATL POSb Y CLUMBAIOLLMX NPenaparTos.
Kak npaBuno, Takue npenaparbl COAepKaT B CBOEM COCTaBe MOMMMO TpaAWLMOHHO npume-
HAEMbIX akpunoHuTpuna, Bytunayerara, CTMpona, MeTUIIMETaKPUNOBOW U aKpUITOBOW KUC-
NOT, akpunammaa, BUHMNaueTaTa 1 ap. ewe u 2-sTUnrekcunakpunar, rmuueaunveTakpunar.
Takow cocTaB NO3BOMSET MONy4UTb HA TKaHW Bonee NPOYHbIE OKPAacKM 1 UCKIOYUTE JOMNOr-
HUTENbHOE BBEAEHME B COCTaB MPEAKOHAEHCAT, Karanusarop, MArdutenbs. Tem cambiM pe-
LWaeTCs 3agjada CHWKEHUS pacxodoB XummarepuanoB, npobnema nonyyYeHUs MpOuHbIX
OKpacok, BbiieneHusa dopmanbaermaa v ap.

Jkonoruyeckme npenmMyLLecTsa:

- CHIDKEHWe 3HepronoTpebneHus;

- CHWDKEHME UMK UCKITIoYeHME BbiaeneHus opMansaeruaa B pabouyto 30Hy MaLluvH;

- MMHUMM3aLMSI KONNYECTBa CTOMHbIX BOA,

- CHIDKEHME B CTOKax 3arpsasHsowmx sewects (3B).

Bce nepeyncneHHbie AOCTOMHCTBA NPUMEHEHUA NUFMEHTOB OTHOCATCS U K npoueccy
MArMEHTHOrO KpaLLeHus, NPy KOTOPOM B COCTaB KPaCUMbHOrO pacTBopa BXOAAT MUIMEHT, aK-
pvroBoe cesa3ytollee 1 Boga. MiHorga B ka4YecTBe aHTUMUIPpaHTa AOMNOMHUTENLHO BBOAUTCA
HebonbLUIOe KONMYECTBO aKpUIIOBOro 3arycTuTens.

4.24 Cy6numaumnoHHasi nepeBoaHasi nevyaTb N0 CUHTETUYECKUM TKaHAM
OMUCNEePCHbLIMU KpacuTensmu

CybnumaumoHHasi TepMoneyaTb ABMAETCA 3KONOMMYHBIM CNocoBomM KONopupoBaHWS
TEKCTUMbHLIX MaTepuarnos, NPakTUYeckn UCKnovarwmm obpazoBaHme CTOYHbIX BOA U CHU-
XarLwmM sHeprosaTtparbl. TEXHONOMUS TepMoneYaTn npegycmarpymsaet obecnedyeHne Tep-
MWYECKOro BO3AEMUCTBUSI HA KOHTaKTMPYOLLME TKaHb U cneumarnsHyto Gymary ¢ HaHECEHHbIM
pucyHkoM. Mocnenyrolasi NpombiBKa U CyLLKa UCKNoYaloTcs. B HacTosee BpeMs MeToaoMm
cyGnmcTaTuK B MUpE neyaTaeTcsl OKONo 2 % TEKCTUSIbHBIX MaTepuarnos.

HepocTtaTku TexHonornm:

- He0BX0AMMOCTb yTUnMU3auum otpabotaHHoM Bymary ¢ OCTaBLUMMUCA Ha HEW cneaa-
MW KpacuTeneu;

- aCCOPTUMEHT AUCMEPCHBIX KpacuTenen orpaHuyYeH ux cnocoBHOCTbIO CybnmMmMpo-
BaTb AOCTaTO4YHO NOMHO npu Temnepartypax 180 °C — 210 °C.
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4.25 LUndporas npsaimas nevarb TEKCTUNbHbIX MaTepuasnioB NMrMeHTaMu Ha
npuHTEpax

MosiBneHne Ha pblHKE MUITMEHTOB, CreunanbHO NpeaHasHayYeHHbIX ANsi WmMpokodop-
MaTHbIX CTPYWHBIX NMPUHTEPOB (Hanpumep, Takux, KOTOPbIe BbINyCKarT LUBEULIAPCKUA XUMU-
Yeckmmn koHUepH Ciba, Hemeukas Begywas doumpma Basf n gp.), sBMNOCL OCHOBOW ANS HOBOW
TEXHOMNOTMN NMPAMON NMOMNHOLBETHOW LIMOPOBON nedaTy Ha TKaHax. OTW KpacuTenu MnosHO-
CTbIO COOTBETCTBYIOT POCCUACKAM CaHUTapHO-TUIMEHUYECKUM HOpMaMm. MMUrMeHT He NpoHU-
KaeT B BONOKHa, a 3aKpensseTcs Ha NOBEPXHOCTU TKaHU CBSA3YIOLLIMM BELLECTBOM.

Mpouecc nevataHnsa NUrMEHTOM NPOCT, TaK Kak No ero OkoH4YaHun He TpebyeTcsa npo-
MBIBKW TKaHW. A NCMOMNb30BaHWE CBASYIOLLMX MONIMMEPOB HOBOIO MOKONEHNA NpU neYaraHn
MUrMEHTOM, KOTOpbIE MO3BOMSAT LOCTUYL Xenaemoro rpuda (MsSrkocTs, MbKocTb), yBenu-
YKo NONyNAPHOCTb MUTMEHTHOTO KONOPUPOBaHWS.

Mocne HaHeceHns n3obpakeHns ansa ero dukcauum TpebyeTcs nuwb NPorpes HOCU-
Tens B TedeHue 1-3 MuH npu Temnepatype 160 °C — 200 °C B TepMonpecce, 3pernbHUKe
unu ¢ nomowbto UK-Harpesa. [IBYCTOPOHHAS dukcauma obecneumBaeTca NpOTSrMBaHUem
TKaHU CKBO3b WHMPaKPaCHY0 Kamepy C BEPXHUM U3nydaTenemM U HWKHUM OoTpakaTenem.
YCTPONCTBO OCHALLEHO YAOOHBIM MEXaHN3MOM 3arpy3Kkn TKaHW.

CkopocTb ukcaummn 4O 04HOTO NMOrOHHOTO METPa B MUHYTY NO3BONAET 06CnyxuBaTb
He MeHee Tpex TEKCTUIbHbIX NNOTTEPOB.

MpenmyLiecTBa Takon neyaTn 3aKnioYalTCA B BbICOKOM Ka4yecTBE KOIIOPMPOBaHUS,
B CTOMKOCTM OKPacoK K (OU3NKO-XUMUYECKUM BO3AEUCTBUSAM, TUIMEHMYECKON Be3onacHoCTK,
MpoOCTOTE MPOU3BOACTBAE, HU3KOW CeBEeCTOMMOCTU MNPOAYKLMW, BLICOKOW peHTabenbHOCTU
npov3soAcTBa. [MaBHOE SKONOTMYECKOe MPENMYLLECTBO — MPaKTUYECKN NONHOE OTCYTCTBME
CTOYHbIX BOZ.

4.26 TexHONOrna 3aKniOUYUTENLHON OTAENKU TEKCTUNbHbLIX MaTepruanos ¢
nomolybio manodopmManbaernaHbix u 6ecopmanbaerugHbIX OTAENOYHbIX
npenaparoB

OpHUM 13 BapyaHTOB CHUXKEHUA cojepaHusa cBo60aHOro hopManbaeraa Ha TKaHsax
1 B paboyel 30He MaLLUH ABNAETCA MoAUMUKaLMSA CTPYKTYpbl hopManbaernHbiX oTAenou-
HbIX MpenaparoB NyTeM MOMHOro yCTpaHeHUs u3 HUX MetTunonbHbix -CH20H rpynn, asnsto-
LMXCA MCTOYHMKOM BbigereHus opmanbgernga npu OTAeNKE U XPaHeHUM TEeKCTUMbHbIX
mMartepuanoB, WNM MyTEM ankunupoBaHUsi 3TUX TPYNn C MNpeBpalieHMEM WX B rpynnbl
-CH2CHs. Y ankunvpoBaHHbIX METUINOMbHBLIX FPYMN CKMNOHHOCTb K FMAPOSNIUTUYMECKOMY OT-
LENNEHNIO CyLLIECTBEHHO CHWKEHa, TaKk YTO BO3MOXHOCTb BbigeneHusi cdopmansaernaa
yMmeHbwaetcs. lNpenapatel NnepBoro Tuna nonyyunu HaseaHve teccopmarnbaernaHbix, BTO-
poro Tuna — manoopmanbaerugHbIX.

Skonoruyeckue npeumyilecTea:

- CHWKEeHWe coaepxaHusi ceobogHoro popmanbaernia B BO3ayxe,

- CHUWXeHWe copiepkannsa cBobogHoro popmanbiernaa B CToKax;

- CHUWXeHWe copepxaHua cBobogHoro dopmanbaernia Ha TEKCTUMbHBIX mMartepuanax
W N3aenuax.
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HepocTaTku TeXHONOIMM: ANS YCMELUHOro NPOBeAEHUA TEXHONOMMYECKUX NPOLIECCOB
C VWCronb3oBaHWeM nopobHbIX npenapaTtoB TpebyloTca Gonee XecTkMe TemneparypHo-
BpPEMEHHbIE NapameTpbl UMW BbICOKOAKTUBHbIE KaTanuTu4eckne CUCTEMbI.

4.27 TexHONoOrusa 3aKmniouUTENIbHON OTAESIKU TeKCTUNbHbLIX MaTepruaroB Ha
OCHOBE aKpUJIOBbIX U MONIMYPETAHOBbLIX NPenapaToB HOBOTO MOKONEHUs!

B nocneaHee BpeMsi 0TMeYeHa TeHAEHUMSA NPUMEHEHNS BOAHbIX JMCNEPCUN MNEHKO-
ofpasyloLmx NoNMMEpPOB akpUrioBOW U ypPEeTaHOBOM MpUPOAbl ANs MOMyYEHUS Ha TKaHSIX
pasnu4Hbix 3P EKToB:

- ANS XNon4yaTtoTobymMaxHbIX TkaHen ObITOBOro HasHauveHus (6s3b, cutel, mMagano-
nam);

- ANA MoAWMKaLMM TEKCTUMbHBIX MaTepuanos, ANS MOBLILLEHUA WHTEHCMBHOCTU W
NPOYHOCTM OKPaCOK rMaAKoKpaLLEHbIX TKaHEeW;

- ANl UCMOSb30BaHMSA B KOMMO3ULUMSAX annpeToB ANS BOAOOTTafKMBAKOLWEN OTAENKU
TUKOB, ANsi CepebpuCTO-LLENKOBUCTON OTAENKU CaTUHOB, ANA ManoOCMUHAEMON OTAENKN TKa-
Hel nnaTernbHO-KOCTIOMHOIO Ha3Ha4eHWs, ANA ManoycagoYyHOu OTAErNKW XNOonkocoaepxa-
LLMX TKAHEW n ap.

MpuMeHeHMe NONMMEPORB HOBOTO NOKONEHNS NO3BONAET 3HAYUTENBHO YNPOCTUTL TEX-
HOMOTMM OTAEMNOK 3a CYET WCKIMIOYEHUSA MPOMBIBKM, CHIDKEHUSI KONMMYECTBA KOMIMOHEHTOB
B COCTaBe OTAENOYHON KOMMO3MumK. Bbinyckaemble OTe4eCTBEHHBIMU MPOU3BOAUTENSMU
NonMMeEpHbIE Npenaparbl AOCTYMHbI U KOHKYPEHTOCNOCOOHDI.

Jkonoruueckue npenMyilecTea:

- CHWKEHWe cogepxaHusa ceobogHoro popmanbsaernga B BO3AyXe;

- CHIKEHMe coaepxaHns ceobofHoro hopmanbaernia B CTokax;

- CHKEHME coaepxaHusi ceoboaHoro opMarnbaeryaa Ha TEKCTUMBHBIX Marepuanax
N N3genuvsx.

HepocTtaTku TexHoOnoruim:

TwaTensHOCTb COBMOAEHMS TEXHONOTMYECKUX PErNaMeHTOB UCTIONb30BaHUS.

Paspen 5. Haunyuwme aocTynHble TEXHONOMMM

5.1 BbiBOgb! N0 HaMNyyYwWMUM AOCTYNHbLIM TexHornoruam (HOT) B TN

TeKCTUMbHYH NPOMBILLMEHHOCTL B 3aBUCUMOCTU OT Buaa nepepabatbiBaeMoro Chbipbs
NnoapasaensoT Ha OTPaCHU: XIoN4aTobyMapkHy0, NyOSAHYIO (NIBHSHYIO), LUEPCTAHYHO, LUENKO-
BYyl0. Kaxxaas u3 oTpacnen B CBOK oYepeAb BKMHOYAET pasnuyuHbie BUAbI NPOU3BOACTB, Mo-
3TOMY xapakTep oBpa3syloLMXCs OTXOAO0B 3aBUCUT OT TuMa TEKCTUNBbHOrO 06bekTa, NCMOorb-
3yeMbIX BOSIOKOH U TEXHOMNOMMYECKMX npoueccoB. HecmMoTps Ha 3Ty CNOXHOCTb, psa MeTo-
AoB MoxeT ObiTb onpeaeneH kak obwme metoabl HTI, npumeHUMbI® KO BCEM TUNaM Tek-
CTUNbHbIX ONepaLuii, He3aBUCUMO OT UCTIOMNb3YEeMbIX UMW MPOLIECCOB UMM TEKCTUNBHBLIX Ma-
Tepnanos, KOTOPbIe OHW NPOU3BOAAT.
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5.1.1 Cuctema akonoruyeckoro meHemkmeHTa (o6wmi metog HTA)

HAT 1. YnyyweHue obLmx SKONMOMMYECKUX MOKasaTener npeanpusiTili TEKCTUINBHOM
MPOMBILLNIEHHOCTU NYTEM BHEAPEHWUS WM NOAAEPXaHUS CUCTEMbI SKOIOMMUYECKOro MeHemX-
meHTa (Environmental management systems — EMS).

HAT skntoyaeT cnepyowmne MeponpuaTmA:

- obasarenscTBa pyKOBOACTBa B 0BMacTyM 9KONOMMYECKOW MOMUTUKW, B TOM uYMcne
BbICLLErO PYKOBOACTBA;

- OMNpejeneHne 3KoNorM4YEeCKoN MONUTUKW, BKNOYas HEMPEPLIBHOE ynyylleHWe ynpae-
neHua B aTomn cdepe;

- NNaHNpPOBaHUE U BHeAPEHME HeobXoAMMBIX NPoLEeayp, Uenen n 3agad B CoMeTaHum
€ hb1MHaHCOBBLIM NNaHMPOBaHWEM U MHBECTULIMAMU;

- BHEAPEHWe npoueayp, yaensas ocoboe BHUMaHue:

- CTPYKTYp€E 1 OTBETCTBEHHOCTY;

- 0ByyeHunto, 0CBEAOMMNEHHOCTU U KOMMNETEHTHOCTN PabOTHUKOB;

- CBAA3AM 1 KOMMYHMKaUWAM;

- MOTUBaLuM pabOTHUKOB;

- CUCTEME JOKYMEHTOOBOPOTS;

- adbpeKTUBHOMY ynNpaBneHNIO NPOLIECCOM;

- NporpamMmam TeXHWYeCkoro obcnyxmeaHus,

- TOTOBHOCTU K YPE3BbIYalHLIM CUTYaLUAM 1 pearnpoBaHuio Ha HUX;

- cobnoaeHno NPUPOLOOXPaHHOTO 3aKOHOAATENLCTRA;

- npoBepka paboTbl U NPUHATUE KOpPeKTUpYLoLWmMX Mep, obpalyas ocoboe BHUMaHWe
Ha:

- MOHUTOPWHT U U3MEPEHWNE NOKa3aTenen Npoyeccos;

- KOPPEKTUPYIOLLME U NpeaynpexaatoLme AencTeus,

- BEAeHune yyeTa,

- HE3aBUCUMbIA BHYTPEHHUA W BHELWUHUA ayauT (r4e npakTukyeTtcs), Ytobbl onpeae-
JINTb, COOTBETCTBYIOT NN CUCTEMbI 3KONOMMYECKOrO MEHEAKMEHTA 3annaHMpOBaHHLIM MEPO-
NPUSITUSIM W MPOLLINW M OHW JOSKHBIM 06pasoM BHEAPEHUE U NOAAEPXKKY;

- 0630p CUCTEMbI SKOMOTUHECKOTO MEHEMKMEHTa W ee MOCTOSIHHYI MPUroAHOCTb,
afeKkBaTHOCTL N 3PEEKTUBHOCTL CO CTOPOHBI BbICLLErO PYKOBOACTBA,

- OTCNEeXMBaHNE paspaboTky SKONMOMMYECKN YNCTbIX TEXHOMOTUN;

- paccMoTpeHue BO3AEWCTBUS Ha OKPYXatloLlylo cpefy OT BO3MOXHOIMO BbiBOJA M3
aKcnnyatauum annapatos, MalluuH, NOTOYHbIX NMHMI/060PY[0oBaHMA Ha CTaann NPOEKTUPO-
BaHWSA HOBOrO NPOM3BOACTBA M B TEYEHME BCEro CPpOKa aKennyaraumm;

- perynsipHoe NpMMeHEeHNe OTPACIIEBOrO COMOCTaBUTENBHOIO aHanmsa oTAEeNbHbIX NOo-
kasarenem.

5.1.2 YnpaBneHue matepuasibHbIMU pecypcaMyv u COBpeMeHHasi opraHusauus
npousBoAcTBa

HAOT 2. YnpaeneHve matepuansHbIMU pecypcamn 1 onTuMarnbsHas opraHnsaumsa npo-
W3BOACTBA ANA CBEAEHUS K MWHUMYMY BO3ASUCTBUA Ha OKPYXKAaKLLYK cpeay MnpovsBoj-
CTBEHHbIX MPOLIECCOB NMyTEM WCMONb30BaHWS kOMBMHaLWmK MeToAoB/obopynoBaHus, npuse-
AeHHbIX B Tabnuue 5.1.
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Tabnuya 5.1 — Metoapbl/obopyaoBaHue, UCNONb3yeMble MPY ONTUMU3aLMKN YNpaBneHns
mMaTtepuanbHbIMU pecypcamm

Ne

MeToa/obopyaoBaHue

[pUMEHUMOCTL

1

TwaTtensHsIn 0T60p M KOHTpOnb chipbd M TBB B cooT-
BETCTBUM C MHCTPYKLMAMM No 6e30nacHoCT! XuMuye-
CKMX BELLECTB

MVIHI/IMVI33LU/IF| YTeYKN XMMUYECKUX BeLLeCTB U TexXHO-
NOrMYECKUX PaCTBOPOB

MOHI/ITOpVIHF ABMXEHUA XnMmartepunanoBs no TeXHONO-
FMYECKO LiernoyKe, BKMIOYAsi KOHTPOMb KadecTsa M
HOPM pacxoga

ABTOMaTN3aLWS CMCTEM MOATOTOBKA PACTBOPOB U WX
A03MPOBaHMSI, aBTOMaTM3NPOBaHHBIE KPACKOBapPKM

BeiSop TBB, ucnonbsyembix B NPOM3BOACTBE, Ha OC-
HOBE 3KOMNOMMYeckMx pekomMerngauni (buopasnarae-
MOCTb, OTCYTCTBME TOKCUYHbIX METaBONUTOB Npu pas-
TNOKEHUM N T. 4.)

MoarotoBka M peanu3auvs NPorpamm ynpasneHus
cbpocamu, BbIOPOCaMM 3arpAHAOLMX BELLECTB 1 06-
pasoBaHnA TBEPAbIX OTXOA0B

O6LwenpMmeHnMBI

5.1.3 YnpaBneHue BOAHbIMU pecypcaMy U CTOYHbIMU BOAAMU

HAT 3. YnpaeneHne cnctemol npefoTBpaLLeHNs 3arps3HEHWI CTOYHbIX BOA, o6pasy-
emMbIX B Mpoueccax OTAENKA TEeKCTUMbHbIX Marepuanos Mpyv WUCMONb30BaHUN  METO-
L0B/060pYyLOBaHMS, NPUBEAEHHbIX B Tabnuue 5.2.

Tabnuya 5.2 — MeTogbl/obopyLoBaHue ans NpeaoTepaLleHns 3arpsi3HEHNIA CTOYHBIX
Boz, obpasyembix B MpoLeccax OTAeNKM TEKCTUMBbHLIX MaTepuanos

Ne

MeTog/o6opyaoBaHune

MpMeHnmocTb

1

Wcnonb3oBaHWe YCTPOWCTB KOHTPOMS MOTOKa W aBTo-
MaTWUYeCKUX 3anopHbIX KranaHoB Ha oGopynoBaHWM
HEeMNpPEepPLIBHOrO AENCTBUSA

Ucnonb3oBaHe aBToMaTtnyeckmx npubopos Ans KOH-
Tponsa obvema HanonHeHust paboumx BaHH U Temne-
paTypbl pactBopa B 0060pys0BaHWM NepuoanNyeckoro
JencTeuns

CobntofeHne TEXHOMOIMYECKNX PEXUMOB 1 SKOMOr-
4YecKkMx HopM npu paboTte Ha obopyaoBaHUM

Mcnonb3osaHne 060pyaoBaHMs NEPUOANYECKOrO Aen-
CTBUS C HA3KMM MOZYIEM

[MoBTOpPHOE MCMONbL30BaHNE PErEeHEPUPOBAHHON LLe-
oYM B NpoLieccax Mepcepusauum

O6LwenpumMeHnMsI
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OkoHyaHue mabnuuypbi 5.2

Ne Metoa/obopyaoBaHue MpumeHumocTb
6 |lMNpumeHeHne ManomoaymnbHbIX MPOMNUTLIBAIOWMX Ma-|[pUMeHMMo
LUWH B NMIUHUSIX HEMpPepbIBHON 06paboTKnN TEKCTUMBbHBIX
mMarepuanos
7 |lMNoBTOpHOE MCNONb30BaHME KpacurbHbIX pacTBopoB | MpuMeHumo
8 |O6paboTka CTOUHbIX BOA NMPOLIECCOB KpalleHUs Ha Mpumenumo

OYMCTHBIX YCTAHOBKaX Mpy UCMONb30BaHWN LLIMPOKO
NPUMEHAEMbIX METOAL0B, TaKWNX KaK 3MeKTPonus, ynb-
TpadunbTpauma n obpaTHbIi 0cMOoC, PNOKYNALMS,
OKWUCNEHNE/BOCCTAHOBIEHNE N NMPUMEHEHNE aKTUBU-
poBaHHOro Una

HAT 4. PauynoHansHoe yrpaBrneHne cUCTEMON NpefoTBPaLLEHUS 3arpsi3HEHUA CTOY-
HbIX BOA, CHWKEHWe pacxofa CBexeW BoAbl U 06pa3oBaHMA CTOYHbLIX BOA Npu obpaboTke
TEKCTUNBHLIX MATEPUAroB C MOMOLLbIO KOMBVHALMN METOA0B, NPUBEAEHHBLIX B Tabnuuax 5.3
ns54

Tab6nuya 5.3 — Metoabl/obopyaoBaHue Ans NpeaoTBpaLleHNs 3arps3HEHNA CTOUYHBIX
BOJ, CHWKEHWe pacxofa ceexen BoAbl U 06pa3oBaHUs CTOUHbIX BOJ,

Ne

Metoa/ob6opyaoBaHue

MpymeHumocTb

1

MoBTOPHOE WUCMOMb30OBAHNE TEXHOMOMMYECKOW BOAbI
ANsl 3aMeHbl CBEXeW (3aMKHYTbIN LMK BOAOMOMb30-
BaHWA)

[MpyMEeHMMO TONbKO Ha BHOBb
CTPOALLMXCA NPEANPUATUAX

2 |KoHTpornb 3a MCnonb3oBaHNEM BOAbI, aHanus u onTtu-| O6LenpMMeHMBI
Mu3auma npouecca

3 |Mcnonb3oBaHMe noKarnbHbIX OYUCTHBIX COOPYXKEeHUM | MpumeHuM npy MoaepHU3aummn
ANSA CTOYHbIX BOA K&XAOro Lexa C Lenbio NOBTOPHOrO | CyLLEeCTBYOLLEero npovseoa-
WCMNOMb30BaHWe BOAbI B TEXHONMOMMYECKNX npoLleccax |crea

4 |QOpraHu3aumsa cTaHuuiA BOAOMOATOTOBKA C Lienbio Mu-| OrpaHnyeHHO NpUMEHMMO

HAMM3AUMM UCNONb30BaHWA cTabunusaTopos B Hens-
LUMX MEPEKUCHBIX pacTBopax

Tabnuuya 54 — KonuyectBo CTOYHbIX Bog, cooTBeTCTBYtoWee HAOT, B Touke cbpoca
rocne TEXHOMOrM4YeCcKoro NpoLecca NPOM3BOACTEA MO AaHHbIM aHKETUPOBaHWS NPEeANPUATUA

HaumeHoBaHve nponssoa- CpenHeroaoBoi yposeHb notpebneHus
cTBa/06BbEM BbINycka B roj EAnHvLE namepenis CTOYHbIX BOg "

Xnon4atobymaxHoe npous- M3/TbIC. M 11,9

BOACTBO

MponssoacTeo yHMBEpPCanb- M3/TbIC. M 75,78

Hoe (xnonyatobymaxHble W

XIONKONOMNM3MMPHbBIE TKaHW)

MpownasoacTBo  Xxnonkononu- M3/TbIC. M 75,2

3UpPHbBIX TKAHEN
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HavmeHoBaHue nponssoa- CpeaHeroaoBon yposeHb noTpebneHns
EavHuua namepeHnsa 1
cTBa/obbem BbiMycka B rog CTOMHbIX BOA

) CpenHerofosoi ypoBeHb MOTpebneHWsi CTOYHbIX BO4 MNpUBELEH B pacdeTe Ha
1 TbIC. M BbINyCKaeMom TKaHW.

5.1.4 YnpaBneHue CUCTEMOM IHEPronoTpedrieHNA TEKCTUNBLHOro NPOU3BOACTBA

HAT 5.0nTMmansHoe ynpaBneHue CUCTEMON NoTpebrneHns 3nekTposHepruM 1 apyrux
TENIOHOCUTENEN C LIENbH NOBbILLEHUST SHEPTrOS(dEKTMBHOCTN TEXHOMNOTUYECKUX NPOLIECCOB
N CHWKEHWS] TEXHOrEHHOTO BO3AEMCTBUS HA OKPYXatoLyto cpedy Npu NPOU3BOACTBE TeK-
CTUMNbHBIX MaTepuanos U U3AenuiA C UCNOMb30BaHWEM METOL0B/060pyA0BaHNS, NPUBEAEH-
HbIX B Tabnuue 5.5.

Tabnuuya 5.5 — Metoabl/obopyaoBaHve Ans yMeHbLUEHUS pacxofa TOnnIMBHO-
3HEepPreTUYECKUX PECYPCOB M CHIWKEHNSA TEXHOrEHHOMO BO3AEWCTBUA Ha OKPYXKatoLLyo Cpeay
TEXHOIOMMYECKMX MPOLIECCOB TEKCTUIBHOMO NPON3BOACTBA

Ne MeTtoabl/obopygosaHune NpvMeHumocTb

1 |dopmMupoBaHME CUCTEMBI, MO3BOMSAOLLEN OTCMNEXU-| B OCHOBHOM NPUMEHUM
BaTb dHepronoTpebneHne u 3aTparthi:

|. Ouenka obuero notpebneHns sHeprum.

Il. OnpepeneHne TOYeK, KONMUYECTBEHHasa OLUEHKa U
OMNTMM3ALMSA BOSMOXHOCTEN NCMOSTb30BAHUS SHEPTUN.
Ill. KoHTpone M nopaepxaHne oOnTUManbeHbIX napa-
METpOB 3HepronoTpebneHus

2 | MHorokpaTHOe UCnonbL30BaHNE TENNOHOCUTENS B ocHoBHOM NpyMeHUMbI
MakcumanbHO 3aMKHyTasi cMCTeMa BOAONONb30BaHUA
4 |MopepHusauus (aBTomaTtusauusi) obopyaoBaHus, cu-
CTeM UM O3MEeMEHTOB YNpaBneHus Ans MNOBbILLEeHWS
3HeprosPEKTUBHOCTU

Bobicokur KN napoBbIx KOTNOB

6 |MepeBop obopyaoBaHus Ha ucnonb3oBaHWe nNpupoa-| O6LenpMMeHMBI
HOro rasa

7 |W3onsuus coepuHuTEnsHOM apmatypbl TpyGonpoBo-
OB napa v koHgeHcarta

8 |WUcnonb3oBaHme BbICOKOIPEEKTMBHBLIX ANEKTPOABUra-
Tenewn, HacoCoB U MeLLanok

w

[¢)]

3HaunTenbHOE CHWKEHUe 3HepronoTpebrneHnsa Ha NpeanpuUATUAX, MOBbLILEHUE Kaye-
CTBa BbINyCKaeMoW NMpoAyKUMU U AOMrOBEYHOCTM 060pyAOBaHMA MOXHO JOCTUYbL 38 CYET
MoaepHu3aummM o6opyaoBaHMs Ha MPOMBILLNEHHbLIX NMPOoM3BoacTBax. Tonbko 3a 2017 1. Ha
psae TeKCTUNbHbIX NpesnpuaTuiA MBaHOBCKOTO pernoHa MoAEepHU3MPOBaHO HECKOIBbKO eaun-
HWL, TexHororn4yeckoro obopyaoBaHnsa. Pesynstatel MogepHU3aumm TexHonormveckoro o6o-
pyaoOBaHUSA 3a CHET NPMMEHEHUS CUCTEM aBTOMaTu3auum.
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Tabnuuya 5.6 — Pe3ynbTarbl MOAEpPHU3aLMM TEXHOMOMMYeckoro obopyAoBaHUs 3a cyeT
npuUMeHeHnst cuctemM asTomartmsauum (2017 r.)

HaumeHosaHue

MpYYnHBI MOAEPHU3ALMM

Meponpusatus

Pesynbtarbl MOAEPHU-
3auuum (3Heproadek-
TMBHOCTb, 3KOHOMMY-
HOCTb, TEXHOMOrM4eckas
A PEKTUBHOCTDL)

MevaTHaa mawm-
Ha (anpenb
2017 r.)

- HeucnpasHocTb
3MNEKTPOHHOM 1 3nek-
TPUYECKON CUCTEMBI
yripaBneHnsi ne4aTHon
MaLLWHOWM;

- N36bITOYHOE NOTPED-
TNEHWE 3MEKTPOSHEP-
rm (cebiwe 120 kBTv)

- YcTaHOBMEHb! anek-
TPOMNPWBOAbLI ANSA CUH-
XPOHU3aLMN ABDKEHNS
neYyarHbIX WabnoHoB n
MOnst KUP3bl B KOM-
nnekre ¢ nnaramm o6-
paTHOW CBA3Y;

- yCTaHOBMNEHa CeH-
CopHas naHens onepa-
Topa, oTobpaxaroLas
OCHOBHbIE NapameTpsl
paboTbl 1 aBapuiHbie
CUrHanbl C BegeHnem
apxusa cobbITUI

- CHWxeHWe cymmap-
HOro sHepronotpebne-
HUS MaLlUWHbI 4O

56 kBT-y;

- CHKeHne cebecTou-
MOCTW NPOAYKLMN;

- CHUXKEHWE Konnde-
cTBa Bpaka 3a cuet
OTCYTCTBUSA NPOCTOEB
n3-3a cboes B ACY;

- CYLLIECTBEHHOE Mo-
BblLeHWne ynobcTea
paboTbl ANs oneparo-

pa

JInHWA oTaenou-
Hasi

ooXn

(mam 2017 1.)

- KpyTudHBIA n3Hoc
anekTpoobopynoBaHns
JINHWK, COCTOSALLEN U3
10 NpPMBOAHBIX TOYEK;

- BbICOKOE SHEpromno-
TpebneHue, HeraTUBHO
BrnmsitoLlee Ha cebe-
CTOMMOCTb MPOAYKLMK;
- BonblLUoe KONMNYECTBO
Opaka BBMAY YacTbix
BHEMMNaHOBbLIX MPOCTO-
€B, CBSI3aHHbIX C Bbl-
X040M 000pyLOoBaHUS
13 cTposi

- 3ameHeHbI BCe npw-
BOJHble MEXaHW3Mbl
JIVHUM € YCTaHOBKOW
ACMHXPOHHBIX NPUBO-
[OB N0 ynpasneHnem
npeobpasoBarenen
4acToThl;

- Npov3seaeHa nonHas
3aMeHa 3neKTPOHHON
OCHACTKM 1 LMTOBOrO
anekTpoobopyaoBaHus
MaLLuHbI

- BoccraHoBneHwue pa-
BGoTOCNOCOBHOCTY Nn-
HUW COrNacHO TEXHO-
NOMMYECKUM KapTam
NpPOU3BOACTBA;

- CHUXXEHUe CyMMapHo-
ro sHepronoTpebneHns
MaLuHbl Ha 53 %;

- CHWXeHWe noTepb oT
npocroes o6opyaoBa-
HUS;
- CHWXeHue cebecTou-
MOCTW BbINycka roto-
BOW NpoAyKUMn
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HavnmeHoBaHue

MpyymHbI MoAepHU3aLmMm

Meponpusatus

PesynbTaThl MOgEpHU-
3ayum (3Heproaddek-
TUBHOCTb, 3KOHOMMY-
HOCTb, TEXHONOrnJYeckas
3pPeKTUBHOCTD)

MevartHaa mawm-
Ha
oonn

- MonHoe oTcyTcTBUE
CHCTEMbI YyNpaBNeHns
rneyaTHoOM MaLUVHOW;

- N3bLITOYHOE nac-
nopTHoe notpebnexHne
3MNEKTPOSHEPNN

(100 kBT-4)

- MNpoekTnposka n
MonHoe BOCCTaHOBIMe-
HWe CUCTEMBI yrpaB-
neHus Bcero o6opypo-
BaHWA MaLUWHBI;

- yCTaHOBKa CUCTEMBI
ACY nvHun FX-5U

C NPUMEHEHNEM npe-
obpasoBartenen va-
CTOTbI cCEpumn
FR-AF840;

- yCTaHOBriEHa CeH-
copHasi naHerb onepa-
Topa, oTobpaatoLas
OCHOBHbIE NapameTpsbl
paboTbl n aBapuiiHbie
curHarsbl C BeeHueM
apxusa cobbITui;

- yCTaHOBIEHa cucTe-
Ma ynpaeneHus ump-
KYNSLWMOHHON BEHTU-
naumnen Ha 6ase YPI1
cepuin FR-F840 c Bo3-
MOXXHOCTBHO perynmpo-
BaHWSA CKOPOCTU Bpa-
LLEHWS AaHHBIX BEHTU-
NATOPOB;

- YCTaHOBINEHa NOJIHO-
CTbIO HOBas cucTema
anekTpooGopyAoBaHNs
ne4aTHOM MalUWHbI

Cucrtema nossonseT
ynpaBnsATb NpUBoAa-
MU. packarka, nevar-
HbIA CTON, CyWKNNbHOE
none, camoknag, no-
Aaun Kpacku.

- CHWxeHne cymmap-
Horo sHepronoTpebne-
HUS MaLUWHBI A0

40 kBT B vac.

- CHwxenvne cebecto-
MMOCTM NPOAYKLUMMK;

- CHWDKEHME Konude-
ctBa b6paka 3a cuet
OTCYTCTBUS NPOCTOEB
n3-3a cboes B ACY;

- CHWKEHWE 3HEeprono-
TpebneHusa BeHTUNA-
TOpoB A0 25 % no oT-
HOLLEHWIO K MOLLIHOCTU
A0 MoaepHu3aLuu;

- poBaBneHa BO3MOX-
HOCTb perynMpoBaHus
CKOPOCTY BpaLLeHUst
AaHHbIX BEHTUNATO-
poB, Nno3sonsatoLas
perynupoBarb YpOBEHb
BINEXKHOCTY TKaHW Ha
BbIXOAE;

- CyLLleCTBEHHOE Mo-
BblLeHWe ynobcTea
paboTbl AN oneparo-

pa

301



UTC 39—2017

lNpodomxeHue mabnuypl 5.6

Pe3ynbTarbl MogepHU-
3auum (aHeproacddek-

HaumeHosaHue | MpuynHbl MogepHu3aLum MeponpusaTus TUBHOCTb, 3KOHOMWY-
HOCTb, TEXHoror1yeckas
3pPeKTUBHOCTb)
CywwunbHo- - U3BbrrouHoe no- |- 3ameHa cncremsl - CymmapHoe notpet-
crabunusaumon- |TpebneHne  anekTpo-|ABuUratenen NocTosH- | NeHWe MalnHel CHU-
Has MalmHa aHeprun (80 kBT-u); HOro TOKa Ha coBpe- 3unock Ao 40 kBT-u.
oonn - CYLLECTBEHHbIM  MO-| MeHHyto cuctemy UPI | QkoHOMUA TONbKO Ha

panbHbIi 1 hranye-
ckmn msHoc ACY wma-
WWHbI B YacTu ynpas-
NEHNA  3NeKTPOonpuBO-
famu;

- OTCYTCTBUE  CUHXPO-
HM3aumm LBWDKEHUS
BCEX YacTen MalluHbl,
YTO MPMBOAMMNO K Cy-
LecTBeHHO Gonee Bbl-
COKOMYy  nokasarento
Opaka;

- YacTble cboun B pabo-
Te aBTOMaTUKM

C NPUMEHEHNEM Npe-
obpasoBartenen va-
CTOThbl HOBEWLLEN Ce-
pun FR-F840;

- 3aMeHa CUCTEMBI
ACY nuHum ¢ penen-
HO-KOHTaKTHOWN NOrMKn
Ha HOBEWLLYIO CEepUID;
- yCTaHOBIIEHA CEH-
copHasi naHerb onepa-
Topa, oToOpaxatoLas
OCHOBHbIE NapameTpsbl
paboTbl n aBapuiHbIe
curHarsbl C BeAeHnemM
apxuBa cobbITuiA;

- yCTaHOBIEHa cucTe-
Ma ynpasneHusi Lmp-
KyFSILWMOHHOW BEHTU-
nsuuent Ha 6ase YPI
cepumn FR-D740 ¢ Bo3-
MOXXHOCTBIO PErynmpo-
BaHWS CKOPOCTU Bpa-
LLEHMs

3NEeKTPOdHeprum —
50 %;

- CHWXeHue cebecTou-
MOCTU NPOAYKLUUW;

- CHWKEHMe Konuye-
cTea Opaka 3a cuet
OTCYTCTBUSA NPOCTOEB
n3-3a cboes B ACY,;

- CHW)KEHMWE 3Heprorno-
TpebneHusa seHTUNA-
TOpOoB Ha 22 % no oT-
HOLWEHUO K MOLLIHOCTH
A0 MoAepHU3aLmu;

- nobaeneHa BO3MOX-
HOCTb perynMpoBaHus
CKOPOCTW BpaLUeHNs
AaHHbIX BEHTUNATO-
poB, NossonaowWwasn
perynupoBarh ypoBeHb
BNaXXHOCTU TKAHW Ha
BbIXOAE;

- CyLLECTBEHHOE Nno-
BbilweHne yaobcTea
paboTbl 4na oneparo-

pPa

KpacunbHasa ma-
LmMHa
oonn

- CyLLeCTBEHHbIA MO-
panbHbIN 1 uanye-
ckun naHoc ACY ma-
LUWHBI;

- OTCYTCTBUE aBTOMa-
TWUYECKOro pexuma pa-
60TbI, UTO NPMBOAUINO
K cyLiecTBeHHO Bonee
BbICOKOMY MoOKa3zaTento
Bpaka;

- 3ameHa cnctembl Ba-
puaTopHOro yrnpasne-
HWS1 CKOPOCTLIO Bpa-
LLIEHMS Ha cUCTEMY
YPI ¢ npumeHeHem
HOBEWLLEN Cepun BEK-
TOpPHbIX Npeobpasosa-
Teneu 4acToTbl cepun
FR-A800;

- 3aMeHa CUCTEMBI

- CHwxeHune cebecto-
VMMOCTU NPOZYKLIMW;

- CHWKEHWe Konuye-
cTBa Opaka 3a cueT
OTCYTCTBUS MPOCTOEB
n3-3a cboee B ACY;

- YHMBEpCanbHOCTb
MaLLWHBI,

- CYLLIECTBEHHOE MOo-
BbllLeHne yaobcTea
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HavnmeHoBaHne

Mpu4rHBI MOAEpPHU3aLMK

MeponpusTus

PesynbTaTbl MOAepHU-
3ayuu (3Heproacbdex-
TUBHOCTb, 3KOHOMWY-
HOCTb, TEXHONornyeckas
30 PEKTUBHOCTD)

- BAPUaTOPHLIN MEXa-
HU3M perynmpoBaHus

CKOPOCTU 4acTO BbIXO-
AWn 13 cTpos

ACY nvHun ¢ penei-
HO-KOHTaKTHOWM NOrMK1
Ha ceputo FX-5;

- YCTaHOBKA Ha KaX-
AbIA Ban UTanbsHCKNX
MOTOpP-pEeAyKTOPOB

C He3aBNCKMbIM OXIria-
XAEHWEM 1 AaTUYNKOM
oBpartHon cBs3u;

- yCTaHOBKa [ aT4MKoB
YPOBHS B EMKOCTU XU-
MuK, BaHHe bxurrepa,
a TaKke AaTuMKM CKo-
pOCTV BpaLLeHUs U
LMppPOBOI CHETUMK
MeTpaxa;

- yCTaHOBrIEHA CEH-
copHast naHenb onepa-
Topa, oTobpaxarowas
OCHOBHbIE NapameTpsbl
paboTbl n aBapuiHble
CUrHanbl ¢ BeieHMeM
apxvBa cobbITUiA;

- paspaboTaHa cucre-
Ma aBTOMaTU4eCKOro
pexxuma paboTb! bkur-
repa, 4To no3sonuno
peanusoBaTb BO3MOX-
HOCTb paboTbl No 3a-
AaHHOMY anroputmy
Ha NPOTSKEHUN BCErO
LpKNa KpaweHus Tka-
HK 6e3 yyactus one-
patopa.

paboTbl NS oneparo-
pa;

- YXO[ OT MexaHun4e-
CKOW CUCTEMBI perynu-
PpOBaHNs CKOPOCTU
BPaLLEHNS/HATHIKEHNS
TKaHW

5.1.5 YnpaBneHue CHWKeHUeM BbIOPOCOB B aTMOchepy

HAT 6. MpeporepalleHne 1 CHWKEHWE ra3oBbiX BbIGPOCOB U Nbinu, obpasyowmxcs
B TEXHOMOrMYECKNX npoueccax ob6paboTkM TEKCTUMbHLIX MaTepyaros U U3aenuin, nyteMm uc-
nonb30BaHMA KOMOUHaLMN METOAOB, NPUBEAEHHLIX B Tabnuue 5.7.
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Tabnuya 5.7 — Metoabl/o6opyaoBaHue Ans NPeaoTBPAaLLEHNS N CHKEHWUS Fra30BbIX
BbIOPOCOB U MbINK, 06pasyOLMXCA B TEXHONOIMYECKMX NpoLeccax 06paboTkM TEKCTUNBbHBLIX
mMartepuanos 1 u3genum

Ne MeTtoabi/o6opyaoBaHue MNpyMmeHumocTb

1 |Ucnonb3oBaHue NpUpOAHOro ra3a B KayecTBe dHepre-| B 0CHOBHOM NPpUMEHVMBI
TWUYECKOro TOMNMBA B CYLUMIBHBIX CEKLMSAX NEYaTHbIX
W CYLUMIBHO-LUMPUIBHBIX MaLLVH

2 |Ucnonb3oBaHWe NpUPOAHOro rasa B KayecTBe dHepre-| B 0OCHOBHOM NpUMEHVMBI
TMYECKOro TONNMBA B NONMMEPM3ALIMOHHBIX U TEPMO-
PUKCALMOHHBIX Kamepax

3 |MpvmeHeHWe HM3KONETyUMX, ManoTokcuuHblX TBB,|B ocHOBHOM NPUMEHMMBI
Hanpumep MCrnonb3oBaHWe neYaTHbIX Nact, nNpu npu-
MEHEHMN KOTOpbIX He npoucxoauT Bbibpocos JIOC
WNM OHM BbIgENsTCA B Marnom obbeme (nact Ha BoA-
HOM OCHOBe, nacT, He cogepxawmx JAD, a Takke
MacT C NMOHWKEHHBLIM COAEPXaHNEM aMMMaKa)

4 |l'epmeTusaumsi obopyaosaHus, npu pabote kotoporo | ObwenpMmMmeHnMsl
obpasyeTcs Mbifb, U UCNOSb30BaHWE MECTHOW BbITSK-
HOW BEHTURALMMN

5 |Ucnonb3oBaHue cucTeM MbineynaBnuBaHna n peLup-
Kynauvmn 4ns yaaneHus nbinv ¢ paboudmx y4actkos

6 |MpuMeHeHne TKaHeBbIX UIBLTPOB ANS NpeaoTBpa-
LLeHWs BbIBpocoB B aTtMocdepy

5.1.6 YnpaBneHue cUCTEMOI KOHTPONsI KMOYEBbIX NapameTpoB NPOoLIecCoB
npousBoacTBa

HAT 7. KoHTponb KntoYeBbIxX NapameTpoB TEXHOMOMMYECKOro npoLecca Ha npeanpus-
TMAX (BaBneHWe, TemnepaTypa, CKopocTb 06paboTku, MPOoYMe KIoYEBbIE WHAMKATOPbLI CO-
rNacHO TEXHOMNOMMYECKMM PernameHTam npeanpusTs).

HAOT 8. KoHTponb 1 namepeHue Boibpocos B atMocdepy NO2, CO2, SO2, nbinn, dop-
ManbLernaa, rmgpokcuaa HaTpus.

HAT 9. KoHTponk n namepeHne copocos B Boay (XIMK, BrK, B3selwweHHbIe BelecTBa,
opraHuyeckue kpacutenn, CMAB, AOX, obwmi docdop, obwmn asoT), pH, snekTponposoa-
HOCTb).

5.1.7 YnpaBneHue CUCTEMOM OBpalLeHUsl ¢ OTXo4aMMU

HAT 10. CHwxeHne o6pa3oBaHNs OTXOA0B, BOBIIEYEHME B MOBTOPHOE MCNOSb30BaHNE
nyTem npuMeHeHns kKomGrHaLmMm MeToL0B/NPOLIECCOB, NPMBEAEHHbIX B Tabnuue 5.8.
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Ta6nuuya 5.8 — Metoabl/obopyaoBaHne ANa CHUKEHWUA 06pa3oBaHNS OTXOL0B,
BOBEYeHWE B MOBTOPHOE WCMONb30BaHME U NOArOTOBKY AN Pa3MELLEHUS Ha NONUroHe

Ne MeToa/obopygoBaHve MpumeHUMocCTb

1 |MepepaboTka TEKCTUMBHBIX OTXOA0B (MEPHOro NocKy-|B oCHOBHOM NpUMEHUMO
Ta, pBaHW, LUEPCTAHON MPSXM U T. A4.) B COBCTBEHHOM
TEXHONOMMYECKOM LKIe

2 |WUcnonb3oBaHne TEKCTUNbHBLIX OTXOAOB B kadyectBe|B ocHOBHOM npumeHnmMo
BTOPUYHOrO CbipbA
3 |CobniogeHue TexHomnorndeckoro pexkuma obpabotkm | ObwenpumeHnmo
TEKCTUIIbHBIX MaTepnanos
4 |MpepeaputensHass obpaboTka oTxoAoB nepep no-| B ocHOBHOM NpUMeHUMO
BTOPHbLIM WUCMNOMb30BaHWEM Ha MPEANPUATAM, nepepa-
6OTKOM MNK BLIBO3OM Ha NOMNIOH

5 |PaspeneHue oTxon0B B COOTBETCTBUM C BOSIOKHUCTLIM | B OCHOBHOM npyMeHMMO
COCTaBOM Nepea npeaeaputensHon obpaboTkon
6 |BHeppeHVMe ManoOOTXOAHbIX TEXHOMOMMYECKNX NpPO-|B 0CHOBHOM NPUMEHMO
Leccoe
7 |MogepHusauma o6opyaoBaHMa U MOHTaX HoBewwlero|B oCHOBHOM NPUMEHNMO
060pynoBaHNA, UCKMIOYAIOLEro NOSyYeHUe BOJOKHU-
CTbIX OTXOA0B W BpakoBaHHOW TKaHU U TPUKOTaKa

8 |MuHummsaums pacxopa TEXHOMOTUYECKMX U NPOMbIB- | OrpaHnYeHHO NPUMEHNMO
HbIX BOA Ha €AWHWULY BbINyCKaeMoW MpoAyKuMM 3a
CYET BHEAPEHMSA ManoMOoAy bHbIX NMPOLECCOB U ONTU-
MU3aLMK CMCTEM OTXMMA

5.2 BbiBoabl no HTQ ansi otAenbHbIX TEXHOMOIMYECKMX NPOLLeCCoB
TEeKCTUNbHbIX NPOU3BOACTB

[ns npeanpusTUi, BbIMYCKAIOLMX TEKCTUMbHBIE MaTepuarbl Pa3nnyHoro BOSIOKHUCTO-
ro cocraea, HeoGXoaUMO BblAenuTs MeTogbl HT[ ANA €4VHUYHBIX TeXHOMOMMYECKNX Mpo-
LIeccoB.

5.2.1 CTouHbIe BOAbI U 3arpsi3HEHUsA

HTA 11. CHwkeHne cOpOCOB 3arps3HAIOLLMX BELLECTB, 0BpasyolmMxca B npoLeccax
NOArOTOBKN TEKCTUIIbHBIX MaTepUanoB NMyTeM WCMONb30BaHWA KOMBMHaLMM MEeTOAOB, npu-
BefeHHbIX B Tabnuue 5.9.

Tabnuya 59 — Metoabl/obopyaoBaHue Ansi CHUKeHUS COPOCOB 3arpA3HSIOLLINX
BeLlecTs, 06pasyloLmxcs B NpoLeccax NoAroToBkM TEKCTUNBHLIX MaTepuanos

3ameHa xnopcoaepx)aLLmx OKUCIUTESNEN Ha NEPEKUCHbIe

1
pacTBOpbl M GUOXUMUYECKME KaTannaaTopbl

B ocHoBHOM npyMeHnMo
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2

Cokpalyenusa pacxoga MNAB n cTrabunmsaTopoB B TEXHO-
norusx GeneHna 1 NPOMbIBKM 33 CYET WUCMOMb30BaHWUA
yCTpOncTB 1 060pyA0BaHUS, ONMTUMM3MPYIOLLMX MPOLECC
MOLrOTOBKM

OrpaHnyeHHO NPUMEHUMO

McknodeHe UCNonb3oBaHNA KOMMO3MLMOHHBIX TBB ¢
Lenblo  MUHMMM3aLMM  OOpasyrolmxcss  MONSIHTaHTOB
B CTOYHbIX BOA2X 3@ CYET ONTMMU3ALMU BapoyHbIX U Be-
NALLMX COCTaBOB

OrpaHn4yeHHO NPUMEHUMO

3ameHa LWenoyHon oTBapku Ha BuoobpaboTky Ans orpa-
HWYEHHOrO accopPTUMEHTa XJI0NYaTOBYMaXHbIX, MbHAHbLIX
W Liennono3ocogepXatiyx marepuanos

OrpaHn4yeHHO NPUMEHUMO

OpraHusauvsi CUCTEM BbILLENaYnBaHUA B Lexax, npuMe-
HAOLLMX Mepcepu3aLmto

B ocHOBHOM MpUMEHUMO

MUWHMMUW3aLMSA CTafuin, MUHUMU3ALUMS KOHLEHTpaumin pe-
areHToB B BapouHbIX M BensLmx pacteopax Ans marepu-
anoB, NOABEPraloLLMXCA NEYaTaHNO MUTMEHTHLIMU KOM-
No3VLMSIMA 1 A5 KpaLLeHNs B TEMHbIE TOHa

B ocHoBHOM MpUMEHUMO

BHeppeHue depmeHTaTMBHOW pPacLUMXTOBKM ANS TKa-
Hel, OLWNMXTOBAHHbIX KpaxManbHOW LUMUXTOM C Lenbto
COKpalleHUs pacxopa BapouHbiX U (Mnuv) Benswmx pea-
reHTOB Ha CTafusAX NoAroTOBKM

B ocHOBHOM NpUMEHUMO

PacwmpeHne accoptMMeHTa TkaHel C LBETHBIMU HUTAMU
U NPSBKEN, a Takke TKaHe Ha OCHOBE «BapeHOM» POBHU-
Ubl, He TpebyroLUmMX «KeCTKOW» MOAroToBKM U BeneHus
B OTAEJI04HOM MPOM3BOLCTBE

OI'paHM\-IeHHO npuMeHnmMo

MoBTOPHOE MCMOMb30BaHWE PEereHepUPOBaHHOW LLENoYm
B NpoLieccax 0TBapk1 1 Mepcepu3aLmm

MpumeHumo

HTA 12. CHwkeHne cOpocoB 3arpAasHAOLIMX BELLECTB,

obpasyromxcst B npouecce

KONOpMPOBaHUA LENIKONO3HbIX, LUESKOBbIX U LUEPCTAHbIX, NONMaMUAHbIX TEKCTUIbHbLIX Ma-
TEpManoB U M3LEeNUN aKTUBHBIMU KpacUTENsiMU, MyTEM UCMONb30BaHUS KOMOUHaLMM MeTo-
[OB, NpuBefeHHbIX B Tabnuue 5.10.

Tabnuya 5.10 — MeTogbl/obopyanoBaHue Ans CHWKEHUS COPOCOB 3arps3HSIOLLNX
BelLlecTB, 0OpasyLLMXCA B NPOLECCE KOSIOPMPOBaHWS LIENMIONO3HbIX, LLENKOBbIX U
LIEPCTSAHbIX, NONUaMUAHBIX TEKCTUMbHBIX MaTepUarnos N U3AENW akTUBHBIMU Kpacutensamm

MeToa/o60pyaoBaHue

MpMeHUMoCTb

3aMeHa MOHOMYHKUMOHANbHBIX aKTUBHBLIX KpacuTenen Ha
BUYHKLMOHArbHbIE C BbLICOKOW CTeneHbto dumKkcaumm Ha

B ocHoBHOM npuUmMeHMMO

BOJIOKHE

2  |MvHVMMM3auMs COAEPKaHUS MOYEBUHBI B KpacwrbHbIX u|B ocHOBHOM NpvMeHMMO
nevartHbIX cocTaBax

3 |Ucnonb3oBaHne OuogerpagupyemMblx 3aryctutenen pansi|B ocHOBHOM MPUMEHUMO

nevaTHbIX Kpacok
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MeToa/obopyaoBaHue MpuMeHnmocTb

4 |PaclumpeHne acCopTUMEHTA TKaHel C LBETHBIMU HUTAMM U | OrpaHnYeHHO NpUMEHNUMO
npspker, okpalmBaeMblx Ha obopyaoBaHWM nepuoguye-
CKOro AencTBms

HTAO 13. CHwkeHne cBpOCOB 3arps3HAOLLMX BeLLEeCTB, 06pasyomxca B npoleccax
KpaleHna nonnadupHbIX TEKCTUMbHBIX Marepuanos AUCNEPCHBIMW - Kpacutensmm w
LLIEPCTBNONM3MUPHBIX CMECHIO AMCMEePCHBIX 1 aKTUBHBIX KpacuTenen Ha obopynosaHum ne-
pVoaMHECKOro fencTems (em. Tabnuuy 5.11).

Tabnuuya 5.11 — MeTogbl/o6opynoBaHne Ans CHUXKEHUS COPOCOB 3arpA3HSAOLLMX
BeLecTB, 06pasyroLLMXCs B NpOLieccax KpalleHWs MonmMadmpHbIX TEKCTUIIBHbIX Matepuanos
AUCNEPCHBIMW KPaCUTENSMU W LLIEPCTLNONNSMPUPHBIX CMECHIO ANCTIEPCHBIX N aKTUBHBIX
KpacuTeneln Ha 06opyL0oBaHNM NEPUOLMYECKOrO JEeACTBUSA

Ne MeTogn/o6opyaoBaHune MpumeHnmMocTb

1 |WUcknoyeHne unn MuHUMM3aLmMA (ANS LWepCTbnonu-| B ocHOBHOM MpUMEHUMO
adupHbIx TM) cogepkaHmsa OpraHN4ecKkMx nepeHocHm-
KOB B KpacuiibHOM CocTaBe

2 |OkpalwuBaHWe B BbICOKOTEMMNEPATYPHOM pexume ANns|B ocHOBHOM NpuUMeHNMO
NONMatUpPHbBIX TEKCTUMBHBIX MaTepuarnos
3 |MpvmeHeHWe B kavecTBe MEpPeHOCYMKOB MNpw kpalue-| OrpaHUyeHHO NPUMEHUMO
HUM LLEepCTLNONMAUPHBIX TEKCTUMBHBLIX MaTtepuanos
coeguMHeHMas Ha  ocHoBe  OeH3unbeHsoata U
N-ankvngpTanammaa

4 [[lpymeHeHne pucnepratopoB C BbICOKOW CTeneHbto|B 0CHOBHOM NpUMEHUMO
GnopasnaraeMoctu (Ha OCHOBE 3(PUPOB KUPHBIX KMC-
NoT NnM MoAaUULUPOBaHHBIX apOMaTUYECKUX Cyrlb-
dokncnor)

5 |Wcnonb3oBaHWe AUCMEPCHBLIX Kpacuternew, KoTopble | OrpaHnYeHHO NPUMEHUMO
MOXHO OYUCTUTL B LLENOYHON cpefie METOAOM MMapo-
JINTUHECKONW CONMOBUnn3aumMm BMECTO BOCCTAHOBIEHNS

HTA 14. CHwkeHne cHpocoB 3arpasHAOLWLMX BelyecTs, obpasyrowmxcs B npoueccax
KpalleHUst LENMIoNO3HbIX TEKCTUIIbHBIX Marepuanos KyboBbIMM KpacuTensiMm Ha obopyao-
BaHUM NEPUOANYECKOTO SEACTBUS.

Tabnuya 5.12 — Metogbl/o6opynoBaHme AN CHPKEHUSI COPOCOB 3arpsi3HSIOLLMNX
BelllecTB, 06pasyoLLMXCA B NPOLEccax KpaLleHUs LIeNnNono3HbIX TEKCTUMBbHBIX MaTepuanos
Ky©OBbLIMU KpacuTensamm

Ne MeTopn/o6opyaosaruve MpumeHumocTb

1 |MuHuMU3aums coaepxaHusi AUTMOHUTA HaTpUS B pac-| B 0CHOBHOM NpUMeHUMO
TBOpe/3aMeHa AUTUOHUTA HaTpus BOCCTaHaBMMBAtO-
MMM CPEACTBAMU HA OCHOBE MPOU3BOAHLIX Cynbdu-
HOBbIX KUCMOT
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Tensi B 3aBUCMMOCTU OT Fpynnbl KpacuTens B LLenoY-
HO-BOCCTaHOBUTENBHOM W NEMKOKUCIOTHOM criocobax
KpalleHus

Ne MeTogn/o6opyaoBaHune MpymMeHnmocTb
2 [MNpuHATME cUCTEMbl Mep (TLaTenbHbIA KOHTPOnb 3a
cobnofeHnemM TEXHOMNOTMYECKUX pernaMeHToB), no3-
BOMAIOLUMX MUCMNONb30BaTbh MUHUMArbHOE KONUYEeCcTBO
BOCCTa@HOBUTENS AN BOCCTAHOBNEHUS KpacuTens
3 |Mcnonb3oBaHve B KayecTBe OKUCIUTENSA Mepokcvaa
BOAOpOAa
4 | WcknoyerHne n3 TexHonornum Buxpomara kanvs
5 |KoHTponb CTeneHn BOCCTaHOBMEHUs KyBoBoro kpacu- | MpumeHnmo

HTAO 15. CHwKeHre cOpOCOB 3arpsAsHAOLIMX BELLECTB, 06pasylowmnxcs B npoueccax
KpalleHWs LWepCTAHOro BOMOKHA, TOMCA, NEHTbI, NPSPKK, TKaHW, CyKHA KUCMOTHBIMU MeTanmno-
KOMMMeKCHbIMY (1:2) kpacutenamum (cMm. Tabnudy 5.13).

Tabnuua 5.13 — MeTtoabl/o6opyaoBaHMe ANA CHDKEHUS] COPOCOB 3arpAHAOLLNX
BeLLecTB, 06pasyroLLMXCS B NpOLEeccax Nocne KpaweHns LWepCTIHOro BONOKHA, TOnca,
NEHTBI, MPSKN, TKAHWU, CyKHA KUCMOTHBIMWA METaNMOKOMIIEKCHbIMU (1:2) kpacuTensmm

Ne

Metoa/o6opyaosaHue

MpumeHumocTb

1

MWHMMM3aUMST COaepXaHWUsl KpacuTenein B Kpacuslb-
HOW BaHHE 3a CYET UCTIONb30BaHMA TPUa Kpacutenen
OCHOBHbIX L|BETOB

B ocHoBHOM NpUMeHNMO

CHWKEHME KOHLEHTPaUMM WM MOMHOE WCKNOYeHne
N3 KPaCUIbHOW KOMMO3MLMW BblpaBH/BaTenen

MpyMeHMMO npu  KpaweHun
B CpeAHME N TEMHblE TOHA

HTA 16. CHwkeHne cOpPOCOBR 3arpasHSaOWMX BelecTs, obpasyromxcs B npoueccax
neyaTi TeKCTUNbHbIX MaTepuanoB NUrMeHTamm (cm. Tabnuuy 5.14).

Tabnuua 514 — Metoabl/o6opynoBaHMe AN CHWKEHUST COPOCOB 3arpsi3HSIOLLMX
BeLlecTB, 06pasyoLmxcs B NpoLeccax nevatv TeKCTUNbHBLIX MaTepuanoB NUrMeHTaMm

Ne

MeTtoa/obopygoBaHue

MpumeHumocTb

1

Mcnonb3oBaHue aBTOMAaTU3UPOBaHHBIX CUCTEM [03W-
pPOBaHUS U MPUrOTOBMEHMSA NeYaTHOW NacTbl

B ocHOBHOM NpMMeHMO

2 |Wcnonb3oBanme cneumanbHoro obopynosaHus Ans
MbITbS1 OOYEK 1 LWabnoHOB

3 |CHwkeHue pacxopoB nurMeHToB U TBB 3a cuet uc-|lMpumeHnmo
Nonb30BaHWsa TpMaz NUrMEHTOB OCHOBHBIX LIBETOB

4 |CHwxkeHne cbpocor 3B B pesynbtare 3ameHbl Nonu-| B 0OCHOBHOM NPUMEHNMO

MepPHbIX CBA3YIOLLMX Ha MnpenapaTbl HOBOrO MOKone-
HWA, uckntovarowmx APEO n NPEO
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5.2.2 CHuxeHue BbIOpPOCOB B aTMocdepy

HTA 17. CHwkeHune BbibpocoB NO2 (MapkepHoe BellecTBo), oBpasytoLLmxca npu pa-
foTe oThenovHoro oBopyaoBaHWSA, OCYLLIECTBNAETCA 3a cveT koMbuHauMm MeToA0B
(cm. Tabnumuy 5.15).

Tabnwuua 5.15 — MeToabl/obopyaoBanHue Ana cHwkeHus Beibpocos NO2 (MapkepHoe
BeLLeCTBO), obpasytoLmxcsa npu paboTe oTaenovHoro obopyaosanHns

Ne MeTtoa/o6opyaoBaHuve MpymeHnmocTb

1 |ONTUMM3ALUS N KOHTPOIb FOPEHNS B ocHoOBHOM NpYMEHUMBI
2 |Wcnonb3oBanne raszoobpasHoro TonaMeBa C  HU3KUMM
copepxaHnem asoTa

3 |KOHTpOnb MCNpaBHOCTM rOpPeriok Ha CyLIUNBHOM, TKa-
HeneyaTHOM 060py0BaHMK, razoonansHON MallmnHe

HTA 18. CHwkeHune Bbiopocos CO2 (MapkepHoe BelecTBOo), oBpasyroLLmxca npu pa-
60Te OTLEenoYyHoro oBOpYAOBaHMS, OCYLUECTBMAETCS 3a CYET KOMOMHAUMM MEeTOAOB
(cm. Tabnmuy 5.16).

Tabnuuya 5.16 — MeToabl/obopyroBaHme ans cHwkeHus BeiBpocos CO2 (MapkepHoe
BeLLecTBO), o6pasyroLmxcs npu paboTe oTAenoYHoro o6opyaoBaHUs

Ne MeTtoan/o6opyaoBaHue MpumeHnUMoCTb

1 |OnTuMmM3aums n KOHTPONb ropeHnst B ocHoBHOM NpUMEHUMBI
2 | OddekTmBHOE CMELLeHNE

3 |KOHTpOnb ncnpaBHOCTU rOpPEnoK Ha CYLLUUMBbHOM, TKa-
HeneyaTHoM 06opy0BaHWMK, razoonanbHON MallnHe

HTO 19. CHwkeHne BbIOPOCOB hopManbgernaa (MapkepHoe BeLecTBo) B atmocde-
py, o6pasytoLmxcsl B NpoLeccax 3akniounTenbHON OTASNKN TEKCTUSBbHBIX Marepuaros, ocy-
LectBnsieTcs 3a cyeT kombuHaumm metogos (cM. Tabnuupl 5.17 1 5.18).

Tabnuya 5.17 — MeTtoabl/oGopyaoeaHue AN CHKeHUs BbiIGpocoB dhopmManbaervaa
(MapkepHoe BelLecTBO) B aTMocdepy, 0OpasyoLmxcs B NPoLLECCax 3aKNHOYNTENBHON
OTAErnKN TEKCTUIbHBIX MaTepuarnos

Ne Metoa/o6opyaoBaHue MpumeHumocTb

1 |MNpumeHeHne GecdopmanbaeryaHbix npeakoHaeHca-|B 0CHOBHOM MPUMEHNMO
TOB TepMmopeakTueHbIx cmon (MTPC)

2 |MNpumeHeHue manodopmansaerngHeix MTPC

3 |[Wcnonb3oBaHve BbICOKOAKTUBHBIX KaTanM3aTopos

4 |CobniogeHre TEXHOMNOMMYECKOro peskuma o6paboTku

5 |Wcnonb3oBaHne ManomoayrnbHOro HaHeceHWs oTae-
JIOYHBIX annpeToB

6 |BBepeHve B MpoONUTOYHLIA COCTae akuenTopos ¢op-| ObwenpmmeHnmo
mManegervaa
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Tabnwuya 5.18 — YpoBHu Bbibpocos hopmanbaernsia Ha feincTeyoLWmMX NPeanpuaTrsx
Mo AaHHbLIM aHKET NPEANPUATUIA
Ne ObopyaosaHue Konnuectso BbIGpOCOB

1 |TkaHeneuaTtHble arperartbl, nuMHWM TepmosonbHoro|0,0029 T/roa/21000000
KpaLLEeHWs, 3peSbHMKM
2 |TkaHeneuaTHble arperartbl, cylumnsHoe obopyaosaHue |0.00148 T/ron/84520
3 |TkaHeneuaTtHble arperatbl, nMHUM Tepmo3sonbHoro|0,07616/53965

KpaLLEeHUsl, NMMHUS 3aKMOYUTENIBHOW OTAENKN

HTA 20. CHwkeHne BbIGPOCOB MMAPOKCMAA HATpUs (MapKepHOe BELLECTBO) B aTMo-
chepy, obpasyroLmxca B npoLeccax Mepcepyaanmm LiennionosHbiX U Lenniono3ocoepxa-
wmx (6onee 40 %) TEKCTUNbLHBLIX MaTtepuarnoB, OCYLLECTBNAETCH 3a CHeT KOMBnHauum meTo-

£0B (cm. Tabnuuy 5.19).

Tabnuuya 5.19 — MeTtoabl/o6opyaoBaHWe A1 CHPKEHUS BbIGPOCOB rMapOKCMAA HaTpUs
(MapkepHoe BelLecTBO) B aTMocdepy, obpasytoLmxca B npoLeccax Mepcepusaumm
TEKCTUIbHBIX Matepuarnos

Ne MeToa/ob6opyaosaruve MpumeHumocTb

1 |MuHMMM3aUMA KOHUEHTpauuu rugpokcuaa Hatpus|B oCHOBHOM NpuUMEHMMO
B MEPCEPM3aLMOHHON BaHHe
2 |Wcnonb3oBaHue xonogHoro criocoba mepcepusauum | O6LenpMmeHMo

HAOT 21. MpepoTeBpalyeHne n cHkeHne Boibpocos JTOC u macnaHbIx TymaHoB, obpa-
3YIOLLMXCA B TEXHONOTMYECKNX npoLeccax 06paboTkn TEKCTUNBHBIX MaTepuarnos U U3AENWN,
nyTeM UCronb30BaHNs koMBUHaLM METOAOB, NpUBeASHHLIX B Tabnnue 5.20.

Tabnuya 5.20 — MeTogbl/o6opynoBaHve AN NpefoTBpaLLEHUS U CHKEHUS! BbIBPOCOB
JIOC 1 macnsHbIX TymaHoB, 06pasyowmxca B TEXHOMOMMYECKMX npoLeccax obpaboTku
TEKCTUIIbHBIX Marepuasnos 1 nspenvn

Ne MeTtoapbl/ob6opyaoBaHue MpyMeHUMOCTb

1 |Beog B geicteue u Mogudukauuio obopyaoBaHus c|B OCHOBHOM NpUMEHVMBI
Lienbio YMEHbLLEHNS UCNOMB30BAHNA pacTBOpUTENen
2 |BHeppeHue BogHbIX METOLOB yAaneHWs Macen v u-
POB U3 TKaHEN BMECTO UCMONb30BaHUSA NETyYMx pac-
TBOpUTENEN

3 |3ameHa ouMwarwmx pacTeopuTeEnen, B 4YacTHOCTU
XIIOPUPOBAHHBIX, MEHEE TOKCUYHBbIMU PacTBOPUTENS-
MU
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Ne

MeToabl/obopyaoBaHune

MpvmeHnmocTb

4

Beigenerne JIOC ¢ nomoLLbio YCTAHOBOK ANS ynasnu-
BaHWSi NapoB W WCMONb3oBaHWUA cucTemsl, paboTaro-
Wen B pexuMe MONMHOCTbIO 3aMKHYTOrO LMKna, OCo-
OeHHO B TOM Crnyyae, ecnvM HEeBO3MOXHO WUCKMIOYNTb
OYNUCTKY C UCMOMb30BaHUEM ranoreHcofepXalLmx op-
raHW4ecKkmx pacteopuTenen (Hanpumep, npu obpaboT-
Ke TKaHeW, nponuTaHHbIX 6OoNbWMM KONUYECTBOM
KPEMHUNOPraHNYECKUX XXUAKOCTEN)

Mcnonb3oBaHue COOTBETCTBYHOWMX TEXHONOMMWA KOH-
Tpons (Hanpumep, nponyckaHve BbIGPOCOB AbIMOBbLIX
rasoe uepes Gounepbl; yctaHoBka ckpyb6epoB, B KO-
TOPbIX WCNOMNb3YIOTCH CYCMEH3UW aKTMBUPOBAHHOIO
YIIsi; yCTaHOBKa MOrnoLaowmx unbTpoB U3 akTuem-
POBaHHOIO YIS, UM CKUraHUe W3BMIEYEHHbIX Napos
B CUCTEME CropaHus)

5.3 Pacxop aHeprum u aHeproapekTMBHOCTb

HTO 22. CHwkenne notpebneHns TennoBon 3SHepruy (napa) M 3nekTposHeprm
B npoueccax NnoarotoBku TeKCTUNbHbIX MaTtepuanos: HAT ncnoneayor komMbuHaumio MeTo-
[OB, NpuBeLeHHbIX B Tabnunue 5.21.

Tabnuuya 521 — MeTtoabl/oGopyaoBaHWe A4S CHKEHUSI NOTpebneHns Tennosomn
aHeprun (Napa) n anekTposHeprum, cooteeTcrayowme HAT

Ne

MeTtoa/ob6opyaoBarue

MpyMeHnMocTb

1

MpuMeHeHWe XonoAHbIX CrnocoboB pacLLNMUXTOBKM

B ocHoBHOM npyMeHnmo

2 |MpumeHeHne xonogHoro criocoba mepcepusaumm B OCHOBHOM NPUMEHVMO
3 |CoBmelyeHre onepauui paclnmxToBky, oteBapku u|lMpumennmo  ana  uenno-
mepcepuaaumm (IMO, NNOP) TNO3HONONM3MUPHBIX TKAHEW n

TKAHEW W3 WUCKYCCTBEHHbIX BO-
NOKOH NPY HanMUuMM COOTBET-
CTBYHOLLEro oBopynoBaHus-
nuHnn JIMO, NOP

4 |Wcnonb3oBaHne 0gHOCTaaunnHoro cnocodba benerma | MpumMeHnmo

5 |WUcnonb3oeaHve Tenna oT obopynoBaHua ans Henpe- | MNpymeHnMo

PbIBHOMO KpalleHns/oTbenveaHns B Lensx npensapu-
TENLHOTO MOAOrPeEBa MOCTYMNaloWEN BOAbl U pereHe-
pauua Tenna 3a CYET MOBTOPHOrO WCMOMb30BaHWS
oxNnaxgarowiein BoAbl WU TennoobMeHa C ropsunMm
CTOYHBIMM BOAGMW, OTBOAUMBIMA U3 MalUMH ANA nap-
TUOHHOTO KpaLLeHNs
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HTA 23. CHwkeHve noTpebneHWs TennoBoW 3Hepruu (Mapa) WU 3MeKTPoSHeprum
B NpoLeccax KpalleHus TEKCTUNbHbIX Matepuanos: HOT ncnonbaytoT KOMBMHaLMIO METOA0B,
npuBeaeHHbIX B Tabnuue 5.22.

Tabnuua 522 — Metogbl/o6opynoBaHme ANs CHKEHUSI NOTPEONEHNS TEMNOBON
3Heprum (Napa) 1 aneKkTposHeprumn, cooteeTcrayowmne HAT

Ne Metoa/obopyaoBaHue MpumMeHnmocTb

1 Wcnonb3oBaHue xonogHoro cnocoba KpalleHns MpMeHUMO ANs TEKCTUNBHBIX
MaTepuanoBs  oKpallMBaeMblIX
aKTVBHBIMMW KPacuTensmm

2 |Wcnonb3oBaHne KONOpUpOBaHWUSi TEKCTUMbHLIX MaTe-|B 0CHOBHOM NPUMEHNMO

pvanoB NUrMeHTamm
3 |KpaweHue TekcTunbHbIX Matepuanos Ha obopyposa-|B 0cHOBHOM NPpYMEHNMO
HWUW NEPUOANYECKOrO AEUCTBUS

HTA 24. CHwkeHve noOTpebneHWs TennoBoOW 3HeprMu (mapa) WU 3MeKTpOSHepPrum
B NMpoLeccax 3akMouNTENbHOW OTAENKM TEKCTUNbHbIX Matepmanos: HOT ncnonb3yoT kom-
OuHaLWo METOAO0B, NPUBEAEHHbIX B Tabnmue 5.23.

Tabnuua 523 — MeTogbl/obopynoBaHMe ANs CHWKEHUS NOTpebneHns Tennosomn
3Hepruu (napa) v aneKkTposHeprum, cooteeTcreyowme HAT

Ne MeTtoa/o6opyaoBaHue MpymeHumocTb

1 |Ucnonb3osaHue BecdopmanbaernaHbix npenapaTtos B| B 0CHOBHOM NpUMEHVMO
npoueccax 3akouMTENLHON OTAENKN

2 |Ucnonb3oeaHne manodopManbieryaHbIx npenapaTos
B NpoLieccax 3aKIioYUTENbHON OTAENKN

3 |WUcnonb3oBaHmMe akpunoBbIX U ypeTaHOBbLIX npenapa-
TOB B NMPOLECCaXx 3aKIOYMTENBHOW OTAENKN, HE Tpe-
OyroLmx BbICOKUX TemrepaTtyp Qukcaumm Ha Tek-
CTUIbHBIX Matepuanax

4 |lpMeHEHNE BbBICOKOAKTUBHBIX KaTanuTUYECKUX Cu-
crem cosmecTtHo ¢ MNTPC, 4TO NosBonseT ocyLlecTs-
naTb MKCaLMIo MX Ha TEKCTUIBHbIX MaTtepuanax B
npoLecce CyLUKn

MpuBeneHHbIN Bbilwe nepeveHb HAT He ABNSETCA UcHepnbIBaOLLMM, NO3TOMY fo0bie
Lpyrve TEXHOMOMMN NN CoOYETaHNE TEXHONOMMA N METOAOB, NP NMPOMBILLIEHHOM NpUMEHe-
HWUM KOTOPbIX JOCTUraeTCA TaKoW >Xe UMK NyYLlnn pe3ynbTar, Takke MOryT paccMaTpusarhbes
kak HAT, XOTs1 OHM U He ONMCaHbl B HACTOSLLIEM CNPaBOYHUKE.

MepeyeHb MapKkepHbIX BELLECTB U TEXHoNorndeckux nokasartenen s Tl npveeaeH B
npunoxexun I, nepeyers HAT — B npunoxexun .

312



UTC 39—2017

Paspen 6. 9koHOMUYECKME acneKTbl peann3auun HaunyJlmux
DOCTYMHbIX TEXHONOIMMn

Mo aaHHLIM MuHaHepro (u3 Mporpammel Poccuickon depepaummn « AHeprocbepexe-
HVEe 1 MoBbILEHME 3HepreTuyeckon acdpekTBHOCTU Ha nepuoa Ao 2020 r.» ot 27 fekabpsa
2010 1. Ne 2446-p.), obwmi pasmep BO3MOXHOW SKOHOMMM SHEPTETUYECKMX pecypcoB (Mo-
TeHunan asHeprocOepexeHus) B cTpaHe 3a nepuoa ¢ 2010r. no 2020r. cocraenseT
952 mnH T ycn. T. INMpu atom 28 % Bcero noteHymana cocpefoTOMeHO B NPOMbILLNEHHOCTU.
YT00b1 4OBUTBLCA MakCUManbHOrO UCMONBb30BaHMA NOTeHUMana aHeprocbepexeHus 3a yka-
3aHHbIA Neproa 1 0becneunTb LOCTaTOYHO XKECTKUE TEMMbl CHWKEHUS SHeproemkoctn BPIM,
NpeanpuaTUs BCEX OTpacnen MNPOMBILNEHHOCTU LOIMKHbI aKTUBHO MPOBOAWTL MOSNUTUKY
3HeprocOepexeHns, HanpaBneHHyo, NPEXAe BCEro, Ha CoKpalleHne HepaunoHanbHoro pac-
XO[0BaHNSA TOMITMBHO-3HEPTETUHECKMX PECYPCOB U X BCEMEPHYHO 3KOHOMMIO Ha BCEX 3Tanax
NMpOM3BOLCTBA.

OaHVM 13 3 EKTUBHBIX 3NEMEHTOB TaKOW NOMUTUKM SIBMIAETCS OpraHmMsaums U npo-
BeeHNe aHepreTudecknx obcrnefoBaHWN NpeanpuATMA B Liensx nonyveHus o6bekTUBHBIX
LaHHbIX 06 06beME UCMONb3YEMbIX SHEPreTUYECKUX PECYPCOB, OnpeAeneHusl nokasarenemn
3HEepreTnyYeckon 3pPEKTUBHOCTY; BbISIBIIEHUSI NOTEHUMara SHeprocbepexeHnss; paspabdoTku
nepeyHs TUMOBLIX, OBLLEAOCTYMHLIX MEPOMNPUSTUA MO SHeprocbepeXeHunto, MOBbILLEHWIO
3HEepreTU4Yeckon 3aPEKTMBHOCTM U NMPOBEAEHMIO MX CTOMMOCTHOM oueHkn (PepepanbHbii
3akoH Poccuinckon depepaumm ot 23 Hosbpsa 2009 r. Ne 261-d3 «O6 sHeprocbepexeHun u
0 MOBbILLIEHUN 3HEpreTuieckon aPHEKTUBHOCTU U O BHECEHUN U3MEHEHWI B OTAENbHbIE 3a-
KoHoAaTenbHble akTbl Poccuiickon defepaummy).

YdeHbiMu [19] npeanoxeHa MeToAMKa BbISBNEHNA U pacyeTa noteHumana sHeprocbe-
PEXEHNSI B TEKCTUINBHON OTPACHN KaK OAHON U3 3HEPTOEMKUX OTpacnen npOMBbILLIIEHHOCTH
MBaHoBsckol obnactu.

MeToauka cocTouT U3 cneayroLLmx 3Tanoe:

1) aHann3 nNoTpebneHnsa SHepPreTUYECKNX PEeCcypcoB No OTPAcv U Ha OTAENbHbIX TeK-
CTUNbHBIX NPEANPUSATURAX;

2) pacyeT nokasarenen sHeproaEeKTMBHOCTM NPeanpUATUI;

3) pacyeT MHAUKaTOpOB 3HEpProaddeKTUBHOCTM OT peanuaaumu TUNoBbIX Heprocbe-
perarowmx MepornpusiTUA Ha OQHOM U3 NPEANPUATUR;

4) pacyeT noTeHUmnana sHeprocOepexkeHms.

Metoamka Gbina anpobupoBaHa Ha OTAENOYHOM MPEANPUATUM CPEAHEN MOLLHOCTW.
MpeanpusiTus TEKCTUNBHOW OTPacnN XapakTepuayroTcA BOMbLION TEXHONOTMHYECKON SHepro-
©€MKOCTbIO MPON3BOACTBA M NOTPEONAIOT 3HaUMTENbHBIE 0ObEMbI SHEPrOHOCUTENEN Pasnny-
HOro BMAA: MPVPOAHBLIA a3, 3NEKTPOSHEPTUIo, TEMJIOBYIO 3SHEPTUIO, TEXHWUYECKYHO BOAY.
OHepreTnyeckas aHEKTUBHOCTE TEKCTUMBHBIX NMPOM3BOACTB B HacTOALLEE BPEMS 3Ha4u-
TeNbHO CHU3MNAch B CUNy psiaa 06beKTUBHbBIX MPUYMH:

- MoparbHO 1 hranyeckn yctapesLuee o60pyaoBaHueE;

- HU3Kas aKTUBHOCTb B MHHOBALIMOHHOW cdhepe feaTensHOCTY;

- cnabas ces3b C Hay4YHO-UCCIIeA0BaTENbCKUMUN OpraHM3aLmsamy,

- HEXBaTKa BbICOKOKBaNUMULMPOBaHHBLIX KaapoB cpean pabounmx M UHKEHEpPHO-
TEXHUYECKUX paboTHUKOB;
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- HeflOCTaTOYHAA OCHALLEHHOCTb NpubopamMn yuyeta MoTpebnsiemMbix 3HeproHocuTe-

nen.
Ob6wwee npepcraBneHne o macwrabax notpedbneHns TOP TekCTUMbHbIMW Npeanpus-

TnAMKN MBaHoBckol obnactu 3a nepvog 2003—-2008 rr. oTpaxeHo B Tabnuue 6.1.

Tabnuuya 6.1 — JuHamuka noTpebrneHns TONNIMBHO-3HEPreTUHECKUX PECYPCOB MO
TEKCTUMNBHBIM NPeanpPUaTUAM MiBaHoBckon obnacTu (no AaHHbIM «BecTHuk UT3Y», Bein. 1,

2012r1.)

MoTpebneHo anekTpoaHepruy, YaenbHbIn
TbIC. KBT-Y Bbipyuka BEC pacxo-
Motpebnexo MoTtpebneHo 0B Ha
. | oT peanu-
3MEKTPO3HEPruM |  TEnnoBoun TOP B BbI- [op
scero | H@TEXHONOMMYE- | poors Tuic. py6. | aHeprm, Tkan| o™ | pyuke ot
CcK1e HyXabl ThiC. py6. peanusa-
umu
805249 690751 745008 1492098 | 7671556 0,187 2003
814368 640098 1007112 1564849 | 7776059 | 21,60 % | 2004
919226 70563 81111741 2034936 | 7794109 | 27,40 % | 2005
779231 606100 1096839 2469960 | 8239681 | 24,00 % | 2006
654951 52879 61062075 1464177 9494533 | 21,10% | 2007
685802 5435 921287838 1444419 | 8936312 | 21,10 % | 2008

CywecTtBeHHble konebaHus B obbemax noTpebrneHuns aHeproHocuTenen no ropgam
OOBSACHATCH HECKOINBKMMU haKkToOpamMu:

1) UISMEHEHNEM KONMYeCcTBa W cocTaBa AEeNCTBYHOLMX TEKCTUMbHBIX NPeanpuUsTUn
B obnactu;

2) peskvMM MOBbILLIEHVEM LiIEH HA OCHOBHOE TEXHOMOTUYECKOE Chipbe — XMOMOK U 3HEP-
roHocuUTeNM;

3) HEPUTMNYHOW NOCTaBKOW CbIPbA M CypOBbS ANA BbINyCka FrOTOBbIX TKAHEW B CBA3U
C NOSABMBLLIENCH HEraTUBHOWN «JaBanb4yeckony CXeMOW.

B cBsi3n ¢ 3TUM paboTbl NO SHEProcOepeXeHNo B TEKCTUNBHOW OTPacnn MOryT CyLue-
CTBEHHO OTPasnTbCA Ha CHWKeHUN oben sHeproemkoctTn BPI UeaHosckor obnactu u, co-
OTBETCTBEHHO, MOBMNUATL HA €AWHbIN TONNNBHO-3HepreTudeckuin GanaHc (ETOB).

B MeaHoBckon obnactv Ha koHely 2008 . B coctaBe [ENCTBYIOLMX HaxOAWUNOCH
27 TEKCTUNbHBIX NPEANPUNATUR, BKMOYaa NpSAWnbHbIe, TKAUKWMe U oTaenouvHbie ¢abpuku,
cpean Hux 10 OTAENOYHBLIX NPEeANnPUATUN U KOMOMHATOB MO BbINYCKY FOTOBLIX TKaHel. lMo-
CKOMbKy Haubornee BbICOKMMM oBbemamu 3HepronoTpebrneHns obnagaeT oTAenoYHoe npo-
W3BOACTBO, TO OCHOBHOE BHUMaHUe yAeneHo MMEHHO AaHHOMY TUMy NPEANPUSTUNA.

MNpoaHannanpoBaHbl B AUHAMWKE OCHOBHbIE 3KOHOMUYECKUe rnokasartenun paboTbl oT-
[enoyHbIX NpeanpusATUiA kak no obbemam Bbinycka roTOBbIX TKAHEW, Tak 1 No Benu4unHe no-
TpebneHns sHepropecypcos. Mo aaHHbIM noTpebneHus TOP Bcemu aencTeyrowmMK oTae-
NOYHBLIMW NPEANPUATMAMM 06nacTh, BbiNn paccumMTaHbl NokasaTenn aHeproathEKTUBHOCTH !
yfernbHble Pacxoibl ANEKTPUHECKON U TENMNOBOW 3HEPINM Ha ThIC. M? BbIMyLLEHHbIX TKaHE.

PesynbTatbl pacyeta npuBegeHsl B Tabnuue 6.2. Kak BUAHO U3 AaHHbIX, BENMYMHA
yAernbHbIX PacxofoB SHEpPropecypcoB Ha €AuHULY BbIMyCKAaeMOW NMPOAYKUMM ABMAETCA Ofi-
HAM 13 BaXKHbIX Mnokasatenen aHepro3EeKTUBHOCTU NpeanpuaTuiA. Yem Bbille 3HaueHue
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YAErNbHOro rnokasarens, Tem MeHee 3OdEeKTUBHO UCMOIb3YIOTCA SHEepPropecypchl Ha mpes-

npUSTAN.

Tabnuua 6.2 — NMokasaTtenu yaenbHbIX PacxofoB S3HEPropecypcoB AENCTBYIOLLMX
oTAenoYHbIX NpeanpuaTuin BaHoBckon obnactuy 3a 2008 T.

Ne rogoson sunyor | RS | e e
Mpeanpusatne TkaHen 3a 2008 ., M N
n/n N TPUYECKOW 3HEp- | noBOW 3Hepruu,
TbIC. M run, KBT-u/Tbic. M2 Mkan/Tbic. M2
1 |000 «3uMas» 118068 0,07 0,76
2 |00O0 MK «KpacHas Tanka» 151998 0,11 0,60
3 |OAO «HUM» 63168 0,20 0,84
4 | 000 «KpacHbin OkTs6pb» 84154 0,13 1,03
5 |00O0 TK «TomHa» 138292 0,21 0,51
6 |0O00 «Haerekc» 200034 0,20 0,33
7 |OAO XBK «llyrickme cutupl»  [139135 1,06 2,16
8 |OAO «TelKoBOTEKCTUNE» 71015 0,29 1,48
9 |OAO «KoxmaTekcTunb» 49895 0,16 1,52
10 [3AO MK «HopaTekey 160749 0,61 1,74

BenuunHa sHepreTu4eckunx 3aTpar, a COOTBETCTBEHHO W YpOBEHb 3HeproaddekTue-
HOCTV NPOWN3BOACTBAE, MOrYT 3aBUCETb OT MHOMMX (DAKTOPOB, TAKUX KaK COCTOSIHWE N PEXUMBI
paboTbl AercTByOLLEro 060py[0BaHNSA, COBEPLUEHCTBO NPUMEHAEMBIX TEXHONOMIA 06paboT-
KM TKaHW, acCOPTUMEHT BbiNyckaemMoln npoaykumu. Mpu sToM HemMarnoBaXHyl porb urpaeT
YPOBEHb OpraHmsaunm paboT Ha npeanpuaTUn B cepe SHeprocGepelkeHnss U NoBbILLEHWS
3HeproaPeKTUBHOCTA MPOU3BOACTBA: CBOEBPEMEHHOE MPOBEAEHME 3HEpPreTUMECKUX 06-
CnefoBaHWiA 1 BbISIBNEHNE NMEIOLLErOCs NoTeHumana sHeprocbepexeHns, paspaboTka un pe-
anusaunst 3 EKTUBHBIX TUMOBLIX SHeprocHeperarmx MeponpUSTUA, MNpPUBIIEYEHUE U
BHEApeHNe NHHOBALMOHHbIX NPOEKTOR, HanpaBeHHbIX Ha SKOHOMUIO SHEepPropecypcoB.

Hu3kne nokasatenu yaenbHOro aHepronoTpebneHMs ofHOro M3 paccmarpyBaeMbIX
npeanpuaTui (HoiHe «lMporpecc») cBUAETENBLCTBYIOT O TOM, YTO AaHHOE NpeanpusiTue no-
CTOSIHHO MPOBOAUT KOMMMEKC MEpPONpPUSITMIA MO MCMONb30BaHMI0 UMELLErocs noTeHuvana
3HeprocOepexeHns NyTemM BHEAPEHUS! U3BECTHBLIX TUMOBbIX TEXHUYECKUX PeLUeHUN, B YacT-
HOCTU:

- 3ameHa cunoebix kabenen ot PY-0,38 no neyatHoro uexa;

- YBENUYEHNE EMKOCTWN KOHLEHCATOPHbIX YCTAHOBOK Ha PY TKauKoro nponssoacTea;

- OTKINIOYEHME TpaHchopMaTopoB BO BHepabouee BpeMms;

- PEKOHCTPYKLIMS CUCTEMbI OCBELLIEHMS B NEYATHOM LIEXE C YCTAHOBKOW aBTOMATUKY;

- U3BMEHEHNE CXEMbI MUTAHNA ANEKTPUYECKUX NeYen Ha MawumHax LLLL;

- 3aMeHa NpuBoAa Ha TPeX CyLIUNbHbIX BapabaHax Ha TUPUCTOPHLIN NPUBOL,

- 3aMeHa KOCUHYCHBIX KoHAeHcaTopoB emkocTbio 200 kBap;

- MOAEPHM3ALMSA NeYaTHBIX CYLUWIIOK;

- PEMOHT 3arnopHOW apMaTypbl Ha NaponpoBoAaXx;

- YCTaHOBKa KOHAEHCaTOOTBOAYMKOB TEPMOAMHAMMYECKOro Tuna nocne naponoTpedt-
nswowero o60pyaoBanHus;
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- yTUNM3auma Tenna koHaeHcara Ansi ObIToBbIX HYXA; 3aMeHa TENNoobMeHHUKa 1 co-
KpalleHue NoTepb KoHAeHcaTa u ap.

Ha ocHoBe npou3BefeHHbIX pacyeToB OblM MONyYeHbl MHAMKATOPbl 3Heproaddex-
TUMBHOCTU: 3KOHOMWUSI TEMSIOBOW 3HEPIUU OT BHEAPEHUS TUMOBLIX MEPOMNPUATWIA B paccmaTpu-
BaemMoe MpOMBbILLIIEHHOE MNPOMU3BOACTBO, kKoTopas coctaeuna 21244 kan, wnn
0,303 ThIC. TYCN. T., W SKOHOMUSI 3rieKTpuyeckon 3Heprm — 2993 TeiC. KBT-Y, wnn
0,037 Tbic. T ycn. T.

OUEHNTb C AOCTaATOYHON TOYHOCTLIO pasMep SKOHOMWUM OT BHeApeHUsi aHeprocbepe-
raroLmx MEPONPUATUN Ha K2XKAOM NPEANPUATUN TEKCTUINBHOM OTPacnv He NpeacTaBnseTca
BO3MOXHbIM, MOCKOIbKY MHOMME M3 HUX HE OYEHb aKTUBHO 3aHMMAIOTCH SHEeprocoepexeHem
BCrneacTeMe CBoeW yObITOUHON AeATENBHOCTM UMM OTCYTCTBUSA COOTBETCTBYIOLLMX (PUHAHCO-
BbIX pecypcoB. C y4eTOM Nomny4eHHbIX 3HaYeHun KOC Ha ogHOM OTAENOYHOM NpeAnpuUsaTUn
MOXHO ONpPefeniTb BEMNUYMHY 3KOHOMWUM TEMMOBOW 1 SNEKTPUYECKOA 3HEPrUK Ha BCEX AeW-
CTBYHOLLIMX TEKCTUINBHBIX NpeanpuaTusax obnactu.

MonyyeHHble pacyeTbl cBefieHbl B Tabnvue 6.3. Takum obpasom, B 2008 r. nokasarte-
TN 3KOHOMUWN SHEPrOpPEeCypPCoOB MO BCEN TEKCTUIBHOW OTPacnu B CpeAHEM COCTaBUIN: 3KOHO-
MU TennoeBoW  3Heprum — 323706 Mkan (4,7 TbIC. TYCN. T.),  3NEKTPUYECKON —
15872,5 tbic. kKBT4 (3,0 ThiC. T yen. T.). Obwee cHwkeHne cpefHerofoBOro pacxoa ycrnos-
HOro TOMNMBA OT BHEAPEHUs TUMOBbLIX 3HeprocOeperalwmx MepOonpUATUA COCTaBUITO
7,7 TbiC. T YCN. T. B rOA.

Tabnuya 6.3 — OKOHOMUSI SHEPreTUHECKUX PECYPCOB B TEKCTUMBHOM OTpacnu
MBaHoBCKOM 06nacTu OT peanvsaunm TUNOBbIX 3HeprocoeperaroLmMx MeponpuATUiA

MpeanpusTue/ Pasmep- Tennosas aHeprus OnexTposHeprus
npon3BOACTBO HOCTb Qijj Okij ™™ | KOC Wij 3kij " | KOCj, %
OtgenoyHoe  npeg-|[kan, 88516,6— 2124,4— 12,4 % |-8313,8 299,3 36 %
npusTne (ThIC. KBT-4) | 12,64 0,30 - 1,02 0,04 3,6 %
OAOQ «[Mporpece» ThbIC. T yCn. 2,4 %
T.
OtgenouyHoe  npous- | [kan, 1303875~ [31293,0 |2,4 % (416402,8 |14990,5 |3,6 %
BOACTBO (TbIC. KBT-4) | 186,3 —-4,5 - 51,2 1,8 36 %
(10 npeanpusaTUiA) ThbIC. T yCn. 2,4 %
T.
WUtoro no otgenoy-|lkan, 1392391,6— | 33417,4 |2,4 % |424716,6 [15289,8 (3,6 %
HbIM npeanpuaTUAM | (Tbic. KBT-u) [ 198,94 —4,75 - 52,22 1,84 36 %
TbIC. T yCI. 2,4 %
T.

Mo paHHbIM [19] paccumTaH noTeHuman aHeprocbepexeHus A TEKCTUINBbHOW oTpac-
nm 3a 2008 r. TekctunbHas oTpacnb B 2008 r. nspacxoposana Ha cobcTBeHHoe noTpebne-
Hue 636,92 MnH kBT 4 anekTpoaHeprum (Mnu 78,3 Thic. T ycn. T.) u 1573,26 Tiic. [kan Tenna
(wnm 224,8 Tbic. T ycn. T). O6wee notpebnerHne TIOP coctasmno 303,1 Teic. T ycn. T. O6wwmn
pasmep akoHoMun TOP — 7,7 TbiC. T ycn. T.

MoTepy OT HepauMoHanbHOrO MCMOMNBL30BaHWSA TEMIIOBON M SNEKTPUYECKON SHEPrun
TEKCTUNBHOW OTPACHbIO, MO CTAaTUCTUYECKUM AaHHBLIM, MOTYT nexaTb B npegenax ot 4 % o
10 % ot obwero notTpebneHus.
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JaHHbIM nokasatenb MOXeT ObITb YTOYHEH B pesynbTarte aHepretTndecknx obenepo-
BaHWA npeanpusaTuA. PeanbHo ycTpaHuMble noTepu TOP 3a cuyeT npoBeAeHUs TUMOBbLIX
SHeprocHeperarLmx MEPONPUATUN B CPEAHEM MO oTpacnu criegyowme: 2,4 % no anekrpu-
yeckon sHeprum u 3,6 % no Tennoesow sHepruw. lMNepuog peanusaumn NoTeHUmana npy pac-
YeTe NPUHAT B CPeAHEM YeTbipe roga, aTo obycrnoBneHo nnaHom sHeprocbeperarowmx me-
ponpusaTui, paspabaTtbiBaeMbiX Ha NpeanpustTusix (3—5 neTt) n orpaHnyeHHbIM PUHAHCOBbLIMU
pecypcamMu NPEeAnPUSTAN OTpacnu.

PaccunTaHHbIi no paspabotaHHon aBTopamu [19] meToamke noTeHuman aHeprocte-
pexeHust B TeKCTMNbHOW oTpacnn MeaHoBckon obnactu 3a nepwog 2009-2012 rr. coctaBun
19,32 TbIC. T ycn. T. no 6ase 2008 r. KoadhduumeHT aHeprocbepexerHna TOP B cpeaHem no
oTpacnu coctaemn 2,5 %. CToMmocTb 3aTpaT Ha peanusauuio sHeprocbeperarowmx mepo-
MPUSITUA NPU LOCTWKEHNN SKOHOMUM B 1 T yCIl. T. COCTaBNseT B CpeAHeM, no AaHHbIM Poc-
CUIACKOro SHepreTu4eckoro areHTcTea, 2,5-2,8 Toic. pyb. [Ina peanusaumm noteHuvana obb-
emoM 19,32 Tbic. T ycn. T. noTpebyetca 54 096,0 Tbic. pyb. Cpokn NonHOW peanusaummn no-
TeHumana 6yayT 3aBUCETb OT YPOBHSA MHBECTUPOBaHWUS OTpacnv, B TOM Yucne OT rocyaap-
CTBEHHbIX CyGcuamnii U rapaHTui, noagepkku npasutenscrea MieaHoeckon obnactu.

AHanuna npuseaeHHbIX AaHHbIx [20] nokasbiBaeT, YTO faXKe NPW aKTUBHOW AEATENLHO-
CTW BCEX TEKCTUIbHBIX NMPEANPUATUNA B chepe sHeprocOepexeHna MakCMmansHO BO3MOXHas
akoHomusA TOP cocrtaensieT B cpegHem 2,5 % oT rogosoro notpednenus 2008 r. OuesngHo,
4YTO TakoW BEMUYMHBI FOLOBOW SKOHOMWUM 3HEPropecypcoB HEAOCTATOMHO ANA TOoro, 4Tobbl
obecneunTb Tpebyembil pasmMep CHWKEHWUS rofoBOro sHepronoTpebneHvus B oTpacnu Ao
2020 r., kak aToro TpebyeT rocyaapcTBeHHasn nporpamma sHeprocoepexenns [21].

MocTaBneHHas 3apaya MoxXeT ObiTb pelleHa Npu yCrioBuM NCNONb30BaHNA TEKCTUINb-
HOW OTpacsibi0 UHHOBALMOHHOW MOAENU pa3BUTUS. ITO, NPEXAe BCEro, COrnacoBaHHOCTb
paboTbl BCEX Y4aCTHWUKOB MHHOBALIMOHHOW CUCTEMBI, BKIKOYas CTpaTrernyeckoe naptTHepcTso
npegnpusiTUiA ¢ By3amK, Hay4YHbIMK OpraHvM3aumsiMi, WHHOBALMOHHBIMM TEXHOMapkamu,
B Liensx cosaaHust 6rnaronpusiTHbIX YCNOBWUM At aKTUBHOMO MacCOBOro BHEAPEHUS BbICOKO-
3 heKTUBHBIX dHeprocoeperaroLLmx HayKOeMKUX TEXHOMOMMiA n obopyaoBaHus [22].

Ha HekoTopbIx TEeKCTWUNbHBLIX NpeanpuaTuax WBaHoBCKOW obnactu yxe nmeercs no-
TIOXUTENbHBIN OMbIT MCMONbL30BaHWA HAyKOEMKUX TEXHONOrMM n obopyaosaHus B cdepe
3HeprocOepexeHns B SHEProeMKOM OTAENOYHOM Mpou3BoacTBe. Takme paspaboTkn umeroT
NMepBOCTENEHHOE 3HaYeHne 0COBEHHO CEerofHsi, MOCKONbLKY NO3BONSIOT Pe3KO COKpaTWTb Mo-
TEpU TOMMMBHO-3HEPIETUYECKMX PECYpPCOB, MOBbLICUTL SHEPreTUYEcKyo 3(dEKTUBHOCTL
NMpPOM3BOACTBA N TEM CaMbiM OBECMEYNTL BLIMONHEHNE CTPATErMvyeckon rocyAapCTBEHHON
uenu — cHmn3uTb K 2020 r. nokasarenu sHeproemkocTv BBl Ha 40 % [20].

OkoHoMumuYeckue nokasatenu npu peanusauum HAT npy NpousBoACTBE TEKCTUIMbHbBIX
mMaTepuanoB nNpueeaeHbl B Tabnuue 6.4.
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Tabnunya 6.4 — OkoHOMUYeECKUe Nokasatenu npu peanusauun HAT npu nponssoacTee

TEeKCTUINbHbIX Marepuanos

TexHonorus

Onuncanune

OKOHOMMYECKME nokasaTenu (kanuTanbHble,
3KCnnyaTauuoHHble 3arparbl, 3ddeKTbl)

TexHonorum Banku-ynepoBku n
NPOMBbIBKM LLUEPCTSAHBIX U LLIEPCTb-
coaepalumx TKaHen

4.1

B nepuogunyeckmx npoLieccax — 3KOHO-
MUsi pacxoAoB CbIPbs 3@ CYET aBTOMa-
TUYECKOM NoZauM BOAbI, PaCTBOPOB, pe-
rynMpoBaHusa AaBneHns, TeMneparypbi
1 NPOAOIKUTENBHOCTM 06paboTkm.

B HenpepbIBHOM TEXHONOMMN NPOMBIBKA
TKaHW COKpaLLaloTCs 3aTpaTtbl Ha BHYT-
pudabpuyHbIA TPaHCMOPT, NOBbILLAETCA
CbEeM NPOAYKLMW C €AMHULBI MPOU3BOA-
CTBEHHOM nnowaan 6onee yem

B 1,5 pasa, ymeHbLLa0TCA pacxoab! na-
pa v anekTpoaHeprum 6onee yemM

B 2 pasa, NOBLILLAETCS NPOU3BOANTENb-
HOCTb TPyAa W yny4LlaeTcs KayecTBo
NPOAYKLMN NPU CHWXKEHUN cebecTommo-
ctn 06paboTkun

TexHonorna kapOoHM3aummn Lep-
CTSIHOTO BOJIOKHA B Macce U Lep-
CTSHbIX Marepuaros

4.2

TexHonorn LWenoYHOM 1 OKUCIK-
TeNbHOW BapKW NMbHSHOW POBHMLbI
Ha oBopyLoBaHUM NEePUOANYECKOro
LEeVcTBNA ANS MOKPOTrO NpsifieHust

43

B nepuoanyeckunx npoueccax — 3KOHO-
MW PacXOAOB Cbipbs 3a CYET aBTOMa-
TUYECKOW Nogayn BoAbl, pacTBOpOB, pe-
rynupoBaHusl AaBneHns, TemnepaTypbl
W NPOACIPKUTENBHOCTU 06paboTkM

TexHonorus hepMeHTaTUBHON
PACLUMMXTOBKMA  LENMIOSIo3HbIX 1
CMECOBBbIX LIENNON030CoaepKaLLmX
TKaHew B pacnpasky

44

TexHONorMa LWenoYHorM OTBapkM M
nepokcuaHoro Genenust pacnpae-
NEeHHbIM MOMOTHOM, MpejycMaTpu-
BawLWan MNPOMEXYTOYHYIO KWCHO-
BOYHYLO 0BpaboTky

4.5

TexHonorma LWenoYHorM OTBapkM M
nepokcuaHoro Genenust pacnpae-
NEHHbIM NOoMoTHOM 6e3 MpoMexy-
TOYHOTO KWUCMOBaHWS ANs Xronya-
TOBYMaXHbIX, NONYMbHSIHLIX U CMe-
COBbIX Lenniono3ocoepaLLmx
TKAHEW C BMOXEHWEM XUMUYECKMX
BOJIOKOH He Gonee 50 %

46

WcknioueHne KMcnoeku (a, cnegosa-
TenbHO, 0POroi KMCMOBOYHOW NITHOCOB-
KV 1 BO3AYLLHOIO 3perbH1Ka) No3BonseT
3HaYUTENbHO COKpaTtuTb CTOUMMOCTb JN-
HUK
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OkoHOMUYECKUE NokasaTenun (kanutanbHble,

TexHonorus Onucanue
JKCnnyaTayuoHHble 3aTpaTbl, ApdekTbl)

TexHornorusa 6uooTBapku 1 nepok- (4.7 MpeaBapuTenbHasa GuooTeapka No3so-

cupaHoro 6eneHns TkaHel Ha OCHo- NAET COKPaTUTb KOHLEHTpaLM OCHOB-

BE LIENoNosbl HbIX Genawmx peareHToB U AnuTens-
HOCTb 3anapuBaHus

CoBMeLLeHue npoLeccoB oTeapku ¢|4.8 CoBMeLLeHNe TEXHONOMMHECKMX Npo-

ropsiyen Mepcepusauuen xnonya- LieCCOB NPUBOAUT K 3KOHOMUN TENIIO- U

TOOYMaXHbIX U CMELLaHHbIX TKaHEeW SHEpropecypcos

Mo  HENpepbIBHOW  MIIKOCOBOYHO-

3anapHon TEXHOMNOrMn

TexHonorua HenpepbIBHOrO, nony-|(4.9 B nepuoanyeckux npoLeccax — 3KOHO-

HEMNpPepbIBHOTO M NEepUOANYECKOrO MWsi pacxofoB Cbipbsi 3a CHET aBTOMa-

OAHOCTaAVNHOIO NEepPOKCUAHOTO TUYECKOM NOAAaYM BOAbI, PACTBOPOB, pe-

feneHus  xnonyatobyMaxkHbIX © rynMpoBaHna AaBneHns, TeMnepaTypsl

CMeLLaHHbIX TKaHEeN U TPUKOTaXKHbIX 1 NPOAOCIKUTENBHOCTN 06paboTku.

NnonoTeH B HenpepbIBHOM TEXHONOMMN NPOMBIBKN
TKaHW COKpaLLarTCa 3aTpartbl Ha BHyT-
pucabpryHbIA TPaAHCMOPT, NOBLILLAETCH
CbeM NPOAYKLUW C €4MHULBI MPOU3BOA-
cTBeHHou nnowaaun bonee yem B
1,5 pasa, yMeHbLIaTCA pacxofbl napa
1 3NeKTPo3Heprum Gonee vyem B 2 paaa,
NOBLILLAETCA NPON3BOANUTENBHOCTL TPY-
[la N ynyJlwaeTcs Ka4ecTBo NpoayKLmm
NMpv CHWKEHMN ce6eCcTOMMOCTN 06-
paboTku

TexHomorus  HenpepbiBHOW  pac-(4.10 OtcyTCTBME XNOPCOAEPXAaLLMX 3arpas-

LUNUXTOBKN W [BYXCTAAUMHOMO ne- HSIIOLLMX BELLECTB B CTOKaX MoBbILIaeT

POKCUAHOrO BeneHus NbHAHBIX U 3 PEKTMBHOCTE PaboTbl OUUCTHBIX CO-

NbHOCOAEepXKaLMX TKaHeW C 3aKnto- OpYXeHWI

YUTENBbHLIM KUCIIOBaHMEM

TexHonorus marnomoayneHoro [4.11 3a cyeT 3KOHOMMM BOfb!, XMMaTepua-

HaHeceHus1 paboumx pacTBOPOB Ha TIOB U 3HEPTN JOCTUIarTCH 3KOHOMM-

TEKCTUIbHbIE MaTepuarnsl Yeckme npenmvyLLecTsa

KpalueHne xnonyatobymaxHbix |4.12 OKOHOMMS PacxofoB Chipbsi 3@ CHET aB-

TKaHEN aKkTMBHbLIMW KpacuTtensamm B
annapartax nepuoan4eckoro Aeﬁ-
cTBUA

TOMAaTWUYeCKON Noga4n BoAbl, pacTeo-
pOB, perynnpoBaHns fasneHus, Temne-
paTypbl U NPOACIKUTENBHOCTU 0bpa-
BoTKK
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OKOHOMMYECKMe nokasartenu (kanuTaneHble,

TexHonorus Onucanve
3KCMMyaTaynoHHble 3aTpaThbl, 3PEKTbI)

«XonogHoe» KpalleHue akTuBHbIMKN|4.13 WNHTeHCcubUKkaums oTaenbHbIX onepawuuia

KpacuTensMum Mo  NIOCOBOYHO- XOTS U CHWKAET Pacxoq SHeprum n no-

HakaTHOM TEeXHOMOorMuM pacnpas- BbILLAET NPOM3BOJUTENBHOCTL 060PY-

JIEHHBIM MOSIOTHOM [0BaHUs, HO COXpaHsAEeT NOBTOPSOLLME-
CHl SHEProemMKme onepauum NPOMbIBKU U
3anapuBaHus, COBMELLIEHNE KOTOPbIX
COKpaLlaeT pacxog 3Heprim B 2 pasa

Cucrtema aBTOMaTU4YecKoro posu-|4.14

POBaHVSA XMMPEaKTUBOB U KpacuTe-

NeW B TEXHOMOMMSIX OTAEIKN TKaHEeW

KpaweHnne uennonosHeix Matepu- |4.15 OKOHOMMUS BOABI, 3NEKTPO3HEPTN U XU-

anoB (NPsbku, NMbHSAHBIX, X10NYaTo- MWUYECKMX BELLECTB 3a CHET BO3MOXHOrO

ByMaXHbIX TKaHEN U U3[ENNA) Ky- MOBTOPHOIO UCMONb30BaHUs paboumx

BoBbIMY KpacuTenamm B annaparax pacTeBopoB

nepuoan4ecKoro LencTens

Wcnonb3oBaHne  BbicokoTemnepa-|4.16 3a cueT BbICOKOW CTeneHn dmkcaumm

TYPHOro MeTofa KpalleHus nonuv- OVCNEPCHDBIX KpacuTenen n B pesynbTta-

3UPHBIX TEKCTUMBHBIX MaTepua- TE OTCYTCTBMSA NEPEHOCUNKOB JAOCTUra-

JIOB ANCMNEPCHBIMU KpacuUTENsaMmn Ha €TCA 3KOHOMUSA KpacuTENEN U CHKEHNE

o6opynosaHun nepuoaudecKoro 3aTpaTt Ha OYMCTKY CTOYHbIX BOZ

nencTeuns

TexHonorusa kpawenusa MA npsxn, [4.17 OKOHOMMSA pacxoaoB ChiPbs 3a CYET aB-

HATEN N TPUKOTEKHBIX NOMOTEH B TOMaTU4EeCKON NOAaYM BOAbI, PacTBO-

annaparax nepuoanyeckoro Aew- pOB, perynupoBaHua AasneHunsi, Temne-

CTBUS AMCNEPCHBIMU KpacuTenaMm paTypbl U NIPOAOCIMKUTENBHOCTU 06pa-
6oTkn

TexHOMNorMs KpalueHus WepcTaHoro(4.18 Mpu KpaLeHUn B TEMHbIE U CpefHue

BONMOKHA, TOMCa, RNEeHTbl, NpPsXK, TOHa WCKITIOYAETCH NPUMEHEHME BbIpaB-

TKaHW, CYKHa KUCMOTHbIMW MeTan- HUBAaTENEN, YTO NOBbIWAET apdeKkTmnB-

nokoMnnekcHeiMK (1:2) kpacutens- HOCTb BMONOrMYECKON OUUCTKU

MU

TexHonorma kpaweHusa uyennionos-|4.19 TexHonorMmM OCyLLECTBRSOTCA Ha Aen-

HbIX MarepuanoB, LUErKa, LepcTs- crBytoLleM o6opyAoBaHUM, 3KOHOMUYE-

HOro BOJFIOKHA, TOMCa, NEHTbl, Nps- ckas apdPeKTUBHOCTE MOXET ObiTb MO-

XN aKTUBHBIMW KpacUTensiMu C Bbl- niyyeHa 3a CYeT CHWKEeHUs 3aTpaT Ha

COKOW CTEMNeHbIo dumkcaumm OYMCTKY CTOYHbIX BOJL OT KpacuTenew.
OKoHOMUS BOAbI, BNEKTPOSHEPTUM U XU-
MUYECKMX BELLLECTB

TexHonorma KpaweHusi cmecosblX |4.20 TexHOnorum ocyLLEeCTBNAIOTCA Ha Aen-

LWEepCTb-NONMUaUPHLIX  MaTepua-
JIOB C MPUMEHEHUEM aKTUBHbIX W
AUCNEPCHBIX KpacuTenen

cTBytoLLieM 060pyAOBaHUN, SKOHOMUYE-
ckas 3¢peKTUBHOCTL MOXET BbITb NO-
nyyeHa 3a CHET CHWKEHMA 3aTpaT Ha
OUNCTKY CTOYHBIX BOA OT Kpacutenemn
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TexHonorus

Onucanue

OKOHOMMYECKMNE MoKasaTenu (KanuTarnbHble,
3KCMnyaTayMoOHHbIE 3aTpaThl, 3MEKTbI)

KonopvipoBaH/Me TeKCTUIbHbIX Ma-
TepuanoB M TPUKOTaXKHbIX MONOTEH
(LennoNo3HbIX, LIEPCTAHbIX, LUen-
KOBbIX) aKTUBHBLIMW KpacuUTemnsiMu

4.21

TexHONOrMmn OCyLLECTBNSIOTCS Ha Ae-
cTBytoLieM o6opyaoBaHUM, SKOHOMUYE-
ckast 3PPEKTUBHOCTE MOXKET ObITb NO-
Tly4YeHa 3a CYET CHWKEHWS 3aTpaT Ha
OUMCTKY CTOYHBIX BOA OT Kpacutenewn

[MevyaTb TEKCTUNBHBIX MaTepuanos
(LenmonNo3HbIX, LWEPCTSHbIX, Len-
KOBbIX) MUrMEHTaMK Ha MallMHax
C ceTyaTtbiMu WwabnoHamm

4.22

BecnpombiBoyHas TexHonorna o6paboT-
KW CHWXKaET 3aTpaTbl Ha OYUCTKY CTOY-
HbIX BOA,

CybnumaumoHHas nepesogHas ne-
YaTb MO CUHTETUYECKMM TKaHAM
AVCMEPCHBIMU KpacuTensMm

4.23

CybnmumaumoHHas nedatb MOXET ObITb
peannsoBaHa Ha HOBbIX W CYLLECTBYHO-
Wmx npeanpusiTusax. CTOMMOCTb BHEA-
peHNsi MOANDULIMPOBaHHON Bapku oLie-
HMBAaETCA B K&XA0M KOHKPETHOM Crlyyae
VHAVBUAYaNbHO

Lndpposas npsimas neyarb Tek-
CTUIbHBIX MaTeprarnoB NUrMeHTa-
MU Ha MpuHTEpax

424

Lindporas neyats MOXeT BbITb peanu-
30BaHa Ha HOBbIX U CYLLECTBYHOLLNX
npeanpuaTnax. CTOMMOCTb BHEAPEHUS
MOAUULMPOBAHHOW BapKW OLIEHUBAET-
CAl B K&KAOM KOHKPETHOM Cryvae nHAn-
BuayarnLHoO

TexHomnorns 3akKYMTENBHON  OT-
KN TeKCTUMbHBIX Marepuarnos ¢
MOMOLLBIO ManogopManbAerMaHbIX
n GecthopmanbaernaHsix OTAENou-
HbIX Npenaparos

4.25

BecnpomMbiBoyHas TexHonorna obpabot-
KM CHWKAET 3aTpaTtbl Ha O4UCTKY CTOY-
HbIX BOA ¥ BbIBPOCOB B atmocdepy

TexHonorMa 3aknoYnTeNlbHOM  OT-
AenKn TeKCTUNbHbIX Marepunanoes
Ha OCHOBE aKpWIOBbIX U Nonuype-
TaHOBbIX NMpenapaToB HOBOrO MOKO-
neHns

4.26

BecnpomMbiBoyHas TexHonormnsi obpaboT-
KW CHWKaEeT 3aTpaTbl HA OYUCTKY CTOY-
HbIX BOA ¥ BbIBPOCOB B atmocdepy

CHuxeHune notpebneHns TOP B pe3ynbrarte BHeAPEHUSA Ha OTAENOYHbIX
npeanpuATUAX TEKCTUIbHON OTPAaCcNN HAyKOEMKUX pa3paboTok

PaccmaTprBaeTcsi BOMOXHOCTb 3HAUMTENBHOIO CHWDKEHUS notpebnerus TOP B pe-
3ynbTare BHEAPEHNA Ha GONbLUMHCTBE OTAENOYHLIX NPEeANPUATUIA TEKCTUIBHOW OTpacnu
HayKOeMKuX paspaboTok, Co3AaHHbIX y4eHbIMU MBaHOBCKOrO pernoHa B obnactu sHeprocte-
pexeHus. Bce npefnaraeMblie K MCNONb30BaHWIO pa3paboTky 3alMLLEHbI aBTOPCKMMU CBU-
AeTensCTBaMu 1 NateHTamn Ha n3obpeTteHne. MpoMbllLneHHan peanusaums Takux paspabo-
TOK OCYLLECTBMAETCS B BUAE OTAENbHBIX UMW KOMMMEKCHBIX WHHOBALMOHHBIX NMPOEKTOB, KO-
TOpble OXBaTbIBaOT LUMPOKUIA KPyr NpobremM TEeKCTUNMBLHOro NPOU3BOACTBA: MOAEPHWU3ALMA
CyLecTBytoLLero 060pyaoBaHns C MOBLILLEHNEM MPOU3BOAUTENBHOCTU U SHEProaddekTns-
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HOCTW, pa3paboTka N OCBOEHME HOBbIX 3HEPrO3MMEKTUBHLIX TEMNOTEXHOMOMMA, NPUMEHe-
HUe pa3nUyHbIX METOAOB UHTEHCUhUKaLMN TEXHONOIMYeCKUX NMPOLIECCOB, HanpymMep:

- ynbTpassykoBasi 06paboTka;

- H(bpakpacHoe nsnyyeHue;

- BbICOKOTEMMEPaTyPHbIN Harpes;

- BakyymvpoBaHue;

- COBMELLIEHNE TEXHONOTMYECKMNX onepaumin;

- CO3JaH1e NOTOYHbIX JIMHUWA HENpepLIBHOW 06paboTkM TKaHen;

- MaKkCMManbHOE MCMoNb30BaHWe BTOPWUYHBIX SHEPropecypcoB (TennoBbIX OTXOAOB
NPOV3BOLCTRA).

B tabnuue 6.5 npencraeneH nepedveHe Hamboree nepcnekTUBHbIX WHHOBALMOHHBLIX
3HeprocBeperatowmx npoektos (M3M) n gaHa oueHKka UX SKOHOMUYECKOW 3PdPEKTUBHOCTM
Mpy CHWKEHUM NoTpebneHns TennoBow aHeprum. M3 npyMBeAeHHbIX AaHHBIX BUAHO, YTO OT
K2)K4Ooro NpoekTa fOCTUraeTCsl S3KOHOMMA TENMoBOn sHeprmn oT 5 % po 50 %. Mpu 3tom ro-
[LOBOW 3KOHOMMWYECKMN 3PEEKT OT MCMOnb3OBaHUS MpoekTa MoxeT coctasutb oT 0,5 Ao
5 mMnH py6. Npu Cpoke OKynaemocTu OT ABYX MECSLEB A0 OAHOrO roga.

Tabnuua 6.5 — lMNepeyeHb N3, npeanonaraembix K MICNOMb30BaHWUIO B TEKCTUMBHOM
OTAENOYHOM MPOU3BOACTBE

OnTtumaneHoe
KONM4eCTBO NPO-
€KTOB Ha OAHOM
npeanpuatun, %

OKOHOMUS TENNOBOWA

MNHHOBaLUWOHHbIe aHeprocbeperatoLme NpoekTbl 3Hepruu Npu BHeape-
HUN OAHOrO NpoekTa, %

1 O6opynoBaHve 1 TexHonorus Ans aHeprocHe- 50 5
peraroLLen NPONUTKN TKaHW NPW 3aKNKYUTENBHON
oTaersnke

2 ObopynoBaHve Ans yTunusauum TennoTbl na- 10 20
POBO3AYLLIHBIX BEIBPOCOB OT CYLUMITbHBIX MALLVH U
3penbHUKOB

3 PauunoHanusayusa cuctem KoHgeHcaToyaaneHus 10 20
OT napowucnonbayloLero o6opyAoBaHNA
4 ABTOMaTM3NpOBaHHaA CUCTEMAa NOAAEPKaHUS 5 20
3aAaHHON BENMUYUHLI BRAXHOCTU TKaHW nocne
CYLUMIBHBIX MaLLUWH

5 CoBMelLeHHasi TEXHONOMUS NMPOMBIBKM U CYLLIKA 50 1
TKaHX C annpeTMpoBaHWeM U TepModukcaumen
Ha OAHOW NMOTOYHON NUHUN

Bcero no dabpuke 66

MNMpoBeaeH aHann3 TEXHNUYECKON N TEXHOINOMMYECKON BO3MOXHOCTU U LienecoobpasHo-
CTW KOMMNNEKCHOrO BHEAPEHUA Cpa3y HECKOMbKMX M3 NpeasiaraéMblX NPOEKTOB Ha OAHOM Y3
xnonyatobyMaxHbIX NPeanpuATUA, C LENbo AOCTMKEHUS MaKCUMaribHOW SKOHOMMYECKOM
ahHEKTMBHOCTU NPOU3BOACTBA, Y4MTEIBAS peanbHble yCnosua ero pabotel. PacuyeT Bbinon-
HEH NPUMEHUTENBHO K AEUCTBYIOLEMY XI1onyatobyMapkHOMY OTAENOYHOMY MpeanpusATUo
cpefHeln MOLLHOCTH, BKIOYaoLeMy 4 TEXHONMOIMYECKUX Lexa: oTOenbHbIN, nevaTHsIn, Kpa-
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CUNMBbHO-MPOMbBIBHOW, annpPeTypHO-OTAENOYHbIN, ¢ 06beMoM Bbinycka 100 MnH M2B rog
xnonyatobyMaxkHol TkaHn wupuHor 100 n 150 cm.

MpeanpusiTve OCHaLWEHO OTEYECTBEHHbIM TEXHONOIMYeckuM obopyaoBaHueM. JHep-
rOHOCUTENW Map, 3MEeKTPOSHepPrus, BoAa NOCTyNatkoT OT BHELLHUX NOCTaBLMKOB. PacyeT npo-
BEEH NnocrnefoBaTenbHO Mo KaxkaoMy LiexXy OTAENOYHOrO MPOM3BOACTBA Ha OCHOBE AaHHbLIX
3HepreTnyeckoro ayauTa. PesynbtaTbl pacyeta SKOHOMUYECKON SPMEKTUBHOCTU OT BHEA-
PeHVs NPOEKTOB NpuBeaeHbl B Tabnuue 6.6.

Tabnuya 6.6 — JKOHOMUSA SHEPropecypcoB Npu peanusaim komnnekca UM
B OT/IENIO4YHOM MPOV3BOACTBE TEKCTUNBHOTO NPEANPUSATUA CPEAHEN MOLLIHOCTU

TexHonornyeckoe notpebneHne napa SxoHomms: (3)
(Q
Llex

[0 BHEeAPEeHUs, T/Y nocne B:Z'qpeHm' T %
OT16enbHbIN 8,0 6,4 1,6 20,0
MeyaTtHbIN 5,0 4.0 1,0 20,0
KpacunbHo- 6,0 3,8 2,2 37,0
NPOMbIBHOM
AnnpeTypHbI 6,0 1,9 41 68,0
Wroro: 25,0 16,1 8,9 36

Mo paHHbIM Tabnuupbl 6.6, BbiNK paccunTaHbl roAOBLIE NMokasaTeny sHeprocbepexe-
HWS NO OTAENOYHOMY NMPOW3BOACTBY MPWU CPEAHEM rOAOBOM KONMMYECTBE paboumx 4acoB —
5000.

- CyMMapHoe noTpebneHve TEennoBoW SHEPrMM B OTAENOYHOM NPOU3BOACTBE A0
BHEeAPEHUS:

Q omA-mpeo = 25 5 . 5000 = 125 000 [t/roa], nnn 80 000 [[kan/roa];

- 06Lasa 3KOHOMUSA TEMNOBOW 3HEPrMM B OTAENOYHOM MPOU3BOACTBE B HATYpasibHOM
BbIPEKEHWUN:

Qota-np-80 = 8 9. 5000 = 44 500 [1/roa], nnn 28 480 [[kan/roa];

- KOS PULMEHT SHEProadhPeKTMBHOCTU OT BHeapeHus komnnekca UM B otaenoy-
HOM MPOW3BOACTBE:

Kadp ©™- P = 44 500/125 000 = 36 %.

OTpenoyHoe NpPoM3BOACTBO ABNSETCA Haubonee SHEProeMKMM B OTpacnu, B HEM UC-
noneayetcst 40 80 % Tennoson 3Heprum ot obliero obvema notpebnenHns. Moatomy uene-
cooBpa3Ho Mpu oueHke 3HeprosddeKTUBHOCTU TEKCTUNLHOrO MPEANPUSTAS ONpefensTb
LieneBble NokasaTeny pasfensHo Ans OTAENOYHOr0 NPOM3BOACTBA U NPEANPUSTUS B LIENOM.

O06Lyto 3HEproateKTUBHOCTL OT LWMpOKoro BHeapeHna UM B macwrabe Tek-
CTUNBHON oTpacnu unn permoHa B LENOM MOXHO OLUEeHUTb Ha npumepe KOMMNEeKCHOro muc-
Nonb30BaHUA NPOEKTOB Ha B0onbLWOM KONU4ecTBe npeﬂanHTMVI.

B Tabnuue 6.7 npencraBneHbl gaHHbIe No 3Heprocbepexenuio Ha 10 Begywnx aen-
CTBYHOLLMX OTAENOYHbIX NpeanpusaTuax MeaHosckon obnactu.
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Tabnwnua 6.7 — [aHHble no aHeprocbepekeHnto Ha 10 BeAyLMX AENCTBYHOLLINX
oTAenoYHbIX NpeanpusaTusx MeaHoeckor obnactn (2008 r.)

[opoBOe
norpee- Yaenb- | Koad-
[oaoBoe no- TexHon. ::anmoe_ [opoBas ako- Has du-
logoBon | TpebneHne | 3Heproem- SOt HOMMSA Ten- | 3KOHO- | UWeHT
obbem TENNoBoON kocTb Bl NOBOW 3HEP- MuUs 3Hepro-
Ne | Tlpea- 3Heprum
nin | npusTve BbIMycka 3HepruM | NpeanpuaTus B oTge- rmm B oTae- Tenrlo- ahpek-
TKaHuU, npeanpusi- | 40 BHeApe- FIO4YHOM Mpo- BOM TUBHO-
Tbic. M? | Tuewm, Mkan Hus L3I, fo4Hom M3BOACTBE, |3Hepruu, cTn
[Q ] | Fkan/ Thic. M2 | PO kan Mkan/ | npep-
BOACTBE )
(80 %), TbIC. M* | NPUATUSA
[kan
1 |3uma 118068 89169 0,76 71335,2| 25680,7 0,22 0,29
2 |Kpac- 151998 91331 0,60 73064,8| 26303,3 0,17 0,29
Hasa
Tanka
3 |HM 63128 53260 0,84 42608 15338,9 0,24 0,29
4  |Kpac- 84154 87064 1,03 69651,2| 25074,4 0,30 0,29
HbIN
Ok-
Ts0pb
5 |TomHa | 138292 70072 0,51 56057,6| 20180,7 0,15 0,29
6 |Hae- 200034 66382 0,33 53105,6| 19118,0 0,10 0,29
TEKC
7 |Wyn- 139135 300418 2,16 240334 | 865204 0,62 0,29
CKue
CUTUbI
8 |Tewn- 71015 105387 1,48 84309,6| 30351,5 0,43 0,29
KOBCKMe
TKaHW
9 |Koxma 49896 76062 1,52 608496 219059 0,44 0,29
TeK-
CTUINb
10 |Hopa- 160749 280483 1,74 224386 | 80779,1 0,50 0,29
TEKC
Ntoro |1176469| 1219628 1,04 975702 | 351252,9 0,30 0,29

1

MokasaTenun noTpebneHns TennoBOW 3HepPrM K BbINycka NPOAYKLMKU MPUBELeHbI 3a
LoKpuauncHbIin 2008 r., KOTOpbIN SBNSETCs Hanbornee 3KOHOMUYECKU CTabUbHBIM.
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Pasgen 7. NMepcnekTuBHbIE TEXHONMOMNMU

PasBuTre TEKCTUMBHOrO MPOM3BOACTBA HEBO3MOXHO Oe3 JanbHenero BHeppeHust
pecypcocbeperaromx akonormyeckn GesonacHsIx TEXHONOMMI. B HacTosALWee BpeMs B Kade-
CTBE NEePCMEKTUBHBIX TEXHOMOMMN MOXHO BbIAENUTL CneayoLme:

1) bepmMeHTaTUBHbIE TEXHONOrMM 06pPaboTKN TEKCTUIMBHBLIX MaTepuanos PasnUYHoOro
BOJIOKHMCTOrO COCTaBa;

2) nnasmeHHble TEXHOMOMMM OTAENKN TEKCTUMNBHBIX MaTepuanos,

3) TEXHOMNOrMN, OCHOBaHHBIE Ha UCMONb30BaHUN CBEPXKPUTUYECKOro yrnepoaa;

4) TEXHONOrMKW, OCHOBaHHbLIE Ha MCMONb30BaHUM YNbTPa3ByKa,

5) TEXHOMNOMMM OTAENKN TEKCTUMbHBLIX MaTepUanoB C UCMONb30BAHWEM SHEPTUWN 3reK-
TpoMarHUTHbIX konebarHuin BUY/CBY-gmanasoHa;

6) NPUMEHEHNE anbTePHaTUBHbBIX TEKCTUMNbHBIX BCIOMOraTenbHbIX BELLECTB,

7) NCNOMNb30BaHME HOBbIX METOAbI O4YUCTKU CTOMHbIX BOA,

8) neHHble TexHonorm otaenku (MNTO) TeKCTUNBHBLIX MaTepuanos.

7.1 depMmeHTaTUBHbIE GUOXMMUYECKUE TEXHONOrMmn

HoBble SKOHOMMYECKME YCMOBUS, CIIOXMBLUMECA B POCCUMK, CTaBAT TEKCTUNBHYHO OT-
pacnb nepeg HeobXoAMMOCTBHO MOMCKa HOBbLIX MYTEN NOBbLILEHUS KOHKYPEHTOCNOCOBHOCTH
npoaykunn. Mepen oTpacnblo CTOSAT 3a4a4u NOBbILLEHUS KavecTBa NPOAYKLUMN, CHWKEHNS ee
cebecToMMOCTM MpU CYLLECTBYHOLLEN CTPYKType cbipbeBon 6asbl. Ocobbii nHTEpec B cno-
XKMBLUEMCA CUTYyaLMN NPeLCcTaBnsieT BO3MOXHOCTb PELUEHNA 3TUX 3aaadv nyTem pas3paboTkv
HOBbIX 1 COBEPLLEHCTBOBAHNS YKe CYLLIECTBYIOLUX TEXHOMOMMA, He Tpebytowmx obHoBNEHUS
napka obopyLOBaHUst OTAEN0YHbIX MPEANPUATUN, a Taloke NMOMUCK OTHOCUTENBHO HEAOPOIUX U
BbICOKO3(OEKTUBHBIX TEKCTUMBHBIX BCMOMOraTeSibHbIX BELLECTB.

[pyroi He MeHee BaXHbIA acrekT COBEPLUEHCTBOBAHUA TEXHOMOMUMW TEKCTUIbHOMW
MPOMBILLIIEHHOCTM CBSI3aH C 3KOMOrMyeckMmMmn npobneMamm — nepexofom Ha NpuMeHeHue
HETOKCUYHbIX MpenapaToB U CHWKEHNEM COpPOCOB BpPeAHbIX BELECTB B CTOYHbIe BoAbl. Oa-
HOW M3 anbTepHaTUB TPaAULMOHHBIM NpoLEeccam NOArOTOBKM M OTAENKM TEKCTUIbHBIX MaTe-
pyanoB SBNSOTCS SH3UMHbIE TEXHOMOMUN.

OnHUM 13 pearbHbIX U peHTabenbHbIX NyTern NPUHUMNNANbLHOM NEePeCcTPOnKN NpoLiec-
ca NoAroToBKWN ABMSETCS UCMONb30BaHNe BMoXMMmnYecknx npoueccos. CeroaHs B TEKCTUINb-
HOW MPOMBILLNEHHOCTU MUCMOSb3YOTCSt 7 OCHOBHBIX Fpynn OepMeHTOB: amunasel, nvnasbl,
NeKTMHas3bl, kaTanasbl, NpoTeasbl, Lennonasbl, Nakrassbl.

Wcnonb3oBaHne SH3UMMOB B MPOU3BOACTBE NMOMOXET PELUUTb Takme BakHble 3ajauv
TEKCTUNBHOIO NPOU3BOACTBA, Kak:

- co3gaHue Bornee YNCTOro, MSArKOro, 3KOMOMMYHOIO, HearPECCMBHOMO U SKOHOMMUHYHOT/O
C TOYKWN 3pEHUS 3HEprosaTpaTt XMMNUYECKOro MPOM3BOACTBA,

- bonee nonHas nepepaboTka HU3KOKAYECTBEHHbBIX HAaTyparnbHbIX (FPYObIX LLEPCTAHbIX
BOMOKOH, KOPOTKOIO MbHAHOrO BONOKHA) BOJIOKHUCTLIX MaTepuarnos,;

- NMPOU3BOLCTBO HOBbIX TEKCTUMbHBIX Matepuanos, obnagatomx npuHLMnMansHO Ho-
BbIMW CBOWCTBaMM, COOTBETCTBYIOLLMX MO Ka4ecTBy TPeOOBaHMAM N 3CTETUHECKMM BKyCam
COBPEMEHHOr0 NoTpedbuTens.
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Buoxmmudeckme katanusaTtopbl ((PepMeHTbI) COUETaT CBONCTBA Kak rOMOreHHbIX, Tak
W reTeporeHHbIX KaTanM3aTopoB, a TakKe HOBbIe COBEPLUEHHO YHUKambHbIE KayecTsa:

- CENEKTUBHOCTL (M3BMpaTenbHOCTL BO3AENCTBUS);

- 100%-Hyto BropacLLennaemMocTb (NonHas AeCTPYKUNA B CTOYHBLIX BOAAX);

- MArK1e ycrnoBus NPOSIBNEHWUSA aKTUBHOCTM MO OTHOLLEHUIO K cyBcTpaty (Temnepary-
pa— 30 °C — 70 °C, pH cpeabl — 4-9).

Mo paHHbIM EBpPONENCKON OpraHmMsaummM 3KOHOMUYECKOW Koomnepauun u passButus
(OECD), Hanbonee WMpoKoe NpUMEHEHUe BUOTEXHOMOrMYEcKUe NPOLECChl B TEKCTUITBHON
TexHonorum Hawmm B CLUA n Fepmannn. B TekcTunbHOM NpoMbIwneHHOCTM cTpaH EBponbl
OCHOBHbIE HanpaeneHus, No KOTOPbIM MAET passBuTMe BUOTEXHONOrMK, CBA3aHbI C UCMOSb30-
BaHWeM (hPepMEeHTOB NpV pacLUIMXTOBKE (aMuriasamum), aHTUMNMUITIMHIOBOW 06paboTke U Msr-
YEeHWUM NpY NOMOLLM Liennionas, yaaneHun ocTaTouHOW Nepekncy BoAOpoAa B npoLieccax oT-
6envBaHus c kaTanasamu.

7.1.1 Buoxmmuueckue TeXHONorMm obnaropakxmBaHus NMbHAHbLIX BOSIOKOH

MuoHepckmne paboTbl MO faHHOMY HanpaeMNeHU0 OCHOBaHbl HA NPUMEHEHUN MUKPO-
BuonormueckmMx NPOLIECCOB B NpoLeccax akTMBUPOBaHUA MOYKM NMbHa. Tak, npu ncnonb3osa-
HUM NEKTONMUTUYECKNX (PEPMEHTOB AN BblAENEHUS ANMHHOIO NbHAHOMO BOJIOKHA YCKOPSIETCA
MPOLIECC MOYKM, COKpaLLaeTCsl KOINMYECTBO OTXOAOB, MONly4yaemoe BOMOKHO He obnapaer
cneyuduyeckuM 3anaxom. Bpemsi MOUYKU JbHSHOW CONOMbl NP BBEAEHUM B MOUUIIbHBIN
pacTeop anddy3HOM BbiTsKkM U3 Asp. niger, Asp. awamori n Alternaria tenis (BHUWcnHTe3-
©enok), cogepxallen nekronutuieckue epmeHTbl, cokpawaerca ¢ 24 4 go 15 u. lNpouecc
MOYKM NIBHOBOMOKHA ocyLlecTsnany npu temnepartype 37 °C B TedeHne 36—40 4, KOHUEH-
Tpauusa npenapata B pacTteope coctaBnsana 0,5 % k macce conomel, pH 8-8,5. lNokasaHo,
yTo nocne OGuogerpagaumm BOMOKHO 06najano MOBLILEHHOW MBKOCTbIO, MPOYHOCTHIO,
OCBEeTNEHHOCTLH. Mpr BHECEHWM GOMbLUON 403kl HeouMLLeHHOro npenaparta (5 % ot obbema
MOYMMBHOM XMAKOCTM) B MOYMITBHYHO XUAKOCTb Hapsay C MEKTONMTUYECKUMU hepMeHTamu
nonaganu n CUHTE3MpyeMble FpuBOM LEnnononuTuyeckne epMeHThl, YTO MPUBOAUIO K
ocnabneHuto nony4aemMoro BonokHa. [oaTomy Bce npenapatbl He0BX0AMMO NpeaBapuTENb-
HO NPOBEPSATL Ha NEKTONMUTUHECKYIO 1 LIEMMIONIUTUYECKYHO aKTUBHOCTb.

MpumeHeHne npenaparos MekToknoctpuamHa M3X MekraBamopuHa M2X, nossonser
ycKopuTb npouecc Modkn (4o 20-22 v) 6e3 nospexaeHns Lenntonossl. Conomy 3amayvea-
BaloT B Boge npw rugpomoayne 1:15. Josbl npenapatos coctaensoT 0,5 % — 3 % k macce
conomel Npu Temnepatypae 38 °C — 39 °C. lNpoeegeHne MoYku nbHa ¢ npenapartom 12X B
Boge n B auetatHoMm Oydepe ¢ pH 3,8—4,2 npu npeaBapuTenbHON CTepunmusauum Cornombl
rokasano, YTo B HECTEePUNLHOW BOLE aKTUBHOCTb Mpenapata CHWKaeTCs, a B aueTaTtHOM
Bydepe oHa Bbiwe B 1,5-2 pasza, ontumarnbHbIM sBnseTca 1%-Hbl pacTeop.

Cnocob TBepaodasHon hepMeHTaLmMn ConoMbl 3aknoyaeTcs B 06paboTke BOMokHa
npy BnaxXHoCTU BonokHa 60 % — 80 %. TexHonorna obecrnevnBaeT yBENMYEHWE BbIXOAA
ANVHHOrO BOMOKHa B 1,5 pasa B CpaBHeHWM C [eUCTBylOLeln TexHonorven. B paBotax
LIHWWNKA npoBegeHo cpaBHWUTENBHOE UaydeHue BrvsiHuA MNektasamopuna MIMX, MektnHa-
3bl, MekToknoctpugmnHa M3X, MektonutuHa (BHUW BUOTEXHUYECKUA MHCTUTYT) Ha Ka4ecTBO
ANVHHOTO NMbHAHOrO BOMOKHA, BbIAENSEMOro Mocne mexaHudeckon obpabotku. MokasaHo,
YTO NMony4eHHoe BOMOKHO 0brafaeT NoBbILLEHHOM TMOKOCTLIO 1 MPOYHOCTLIO K Pa3pbIBY.
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Cnocob TeepaodasHon depmMeHTaumum NbHOCONMOMbI C UCTIONb30BaHWEM KOMMMeKkca
NEKTONMUTUYECKNX, FEMULIENIONA3HbIX U LIENoNasHbix (PepMeHTOB, NPOAyLUPYEMOro rpu-
6om Frameters P431, no3BonsieT AOCTUrHYTb addpekTmBHON aenurHndoumkaumn. Mpu Temne-
patype 12 °C — 40 °C cbipbe BblaepxusaeTtcs B TeyeHne 48-50 4 npu BNaxHOCTN CONOMbI
40 % — 120 %. MNpakTnyeckan peanusauusi JaHHOro cnocoba no3sonuna cosgartb ManooT-
XOAHYH TEXHOMOTMI0 C MUHMMANbLHBIMKU 3aTparaMy Tenmna N SHePruM 3a CYET UCKIYESHUS
cTaguin omkMMa M NpoMbiBkM. HoBas TEXHONOMMS NO3BONAET B CPEAHEM YBENUYUTL BbIXOA
BOMOKHa B 1,8 pa3a npu nonyyeHWn BonokHa nydwero kadectsa (N18 emecto N11). OkoHo-
MUYeckuii 3chdpekT OT peanvaaLmm JaHHON TEXHONOMMWN CKNaabiBanca B OCHOBHOM U3 yBenu-
YeHUs Bbixoaa ANMHHOIO BONokHa Ha 45 % — 50 %, OT 3KOHOMWW 3MEKTPOSHEPTAM U OT 3Ha-
YATENBHOIO COKPALLEHWS MPOMBIBHBIX CTOKOB. 10 TexHONorMM neHoconoma hopMmpyeTcs B
pynoHbl Becom 200-220 kr, KOTOpble Ha MOAAOHaX NOMELLATCA B CneuuanbHylo Kamepy-
nomeuleHue (Uex), rae cospaetcs 1 nogaepxueBaeTcs Temnepatypa okono 60 °C n Heobxo-
Anmas BnaxHocTb. lNepen nomelleHvem B Brokamepy pynoHbl ONPbLICKMBaIOTCSH pacTBOPOM
NPUroTOBNEHHOro hepMEHTaTMBHOIO Npenapara u BbiAepXKNBaloTCA B Buokamepe B TeUeHme
cyTok. Yepea cyTku npouecc dpepMeHTaTtuBHON 06paboTkn NbHOCONOMBI 3aBepLuaeTcs, py-
TOHbI BbIHUMAIOT 13 Brokamepbl, NPOCYLLMBAIOT B Te4eHne 1-2 4 1 OTNPaBnstoT Ha MAMbHbIE
arperatbl, CyLLEeCTBYIOLME Ha NbHONEpepabaTbiBaloLLmMX NPEANPUATUAX.

CoBpeMeHHble BUOTEXHOMOrMYECKNE MOAXOALI K MOANMDULMPOBAHUNIO LIENSIIONO030CO-
Lepxalmx Matepuranos UcrnonbaytoT Broxummueckoe otbennsaHune, npu KoTopom obpaboT-
Ka remMyuennonatmyeckuMm epmeHTamm cnocobCTByeT yaaneHuo NUrHnHa 1, kak cnega-
CTBME, NPVBOAUT K OCBETNEHMIO BOMOKOH. Tak, Hanpumep, NPUMMEHEHNe KOMMO3NLMN MaHHa-
3bl U KCUNaHasel obecneymnBaeT yaaneHne reMMUenniono3 u3 LEnnono3Hon nynensl Gonee
yeM Ha 80 %.

UMXTY paspaboTaHbl 9OdEKTNBHbIE TEXHOOMMN KOTOHU3aLMW NBHOOTXOA0B, Hanpu-
mep KopoTkoro BonokHa Ne 2—4. Crnocof BbICOKOCENEKTUBHOW (hEPMEHTATMBHOM KOTOHM3A-
UMM B OTNINHME OT XMMUYECKMX CMOCOBOB MO3BOMSIET MaKCUMaribHO COXPaHUTb LIENMoNos-
HYHO COCTaBNSIOLLYHO, YTO MOATBEPKAAETCSA BLICOKUM MoKasaTenemM BbIXOAa BOMIOKHA nocne
MexaHu4eckon o6paboTku (50 % — 68 %), HN3KMM cofdepKaHMeM HEeMPSAOMbIX BOMOKOH My-
X0BOW ppakumn. CornacHo TEXHONOrMM KOPOTKOE NbHAHOE BOMOKHO, NPEeABapuUTensHO pas-
pesaHHoe U pa3pbIXNeHHoe Ha TpenansHom arperate Th-3, nponuteiBaeTca npu pH 5,5-6,5
n Temnepatype 35 °C — 40 °C pacTtBopom, cofepxawmm [MekrodoeTnavH 1 r/n (unu ero
aHarnoru), BblaepKuBaeTcs Npu 3Tor Temnepatype B TeyeHne 25-60 MuH. 3aTem BOMOKHO
OTXKUMAaETCS, MOCTYNaeT Ha PbIXNUTENBHYIO MalluMHy, fanee nutaTenem yknaabiBaeTca Ha
TPaHCMopTep CyLUMMbHOW MalLWHBI, BbiCcylumBaeTcs A0 12 % — 16 % BnaxHocT u obpaba-
TbIBAETCA Ha TpenarnbHO-YecansHOM 0BOopyAOBaHWM XFOMKOMPSAMIIBHOMO MPOW3BOACTBA.
Mony4eHHbIN KOTOHUH XapaKTepuayeTca NMHenHoW nnoTHocTbio 320—480 M Teke (6e3 yyeTa
pacwenneHHocTn), HomepoM —1220-1770, paspbiBHOM Harpy3kon OAMHOYHOrO BOMOKHA —
0,0149-0,0198 H, yanuHeHvem ofuMHOYHOro BonokHa — 4,7 % — 5 %, cpeaHen AnNnHOW
36,1 MM, 3akocTpeHHoCcTbo — 0,29 % — 1 %. TexHonorms hopPMUPOBAHNSA XITOMKONBHAHON
NEHTbI NpefycMaTpuBaeT: CMELUEHNE KOTOHWHA M XJIOMKa Ha rOPUSOHTANLHOM PaspbIXiv-
TENbHOM arperare, 3arpy)XeHue B nuTaTenb, NPOoMyck Yepes YecanbHyo MallnHy, rae Takke
OCyLLECTBNAETCH CMELLEHMNE BOJIOKOH, BbIPABHUBAHNE N CUITbHOE YTOHEHUE.

ManomogynbHasi hepMeHTaTUBHaa TexHomorsa npefobpaboTki NbHa O MEXaHWYe-
CKOrO pa3BOSIOKHEHWS], KOTOpas MO3BONAET YBENMUNTEL CTENEHb NepepaboTKn HM3KOCOPTHOrO
CbIPbsi (KOPOTKOrO NMbHAHOrO BOSIOKHA W OYECOB), COKPaTUTL YMCIIO onepaLuin MeXaHN4eCKon
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obpabotkn. HoBasi npoaykumsi NO3BONUT OCBOUTL U PaCLLIMPUTL HOBbIE MpakTuiecke obna-
CTN UCNONB30BAHNA HaTypanbHbIX BOMOKOH. [NpeanoxeH HOBbIM NMOAXOA aneMeHTapusaumnm
KOMMSEKCHOro FfbHOBOMOKHA, OCHOBaHHbBIA Ha WUCMOMb3OBaHUM HU3KOTEMMEPAaTYPHOro 6umo-
XMMUWYECKOTO BO3AENCTBUS, 0BecreymBatoLLero CenekTMBHOE yaaneHne Yyactu HeUenmonos-
HbIX MOSIMCaXapWAOB C COXPaHEeHWeM CTPYKTypoobpasyrolero JNUrHUHHOMO KOMMOHEHTA.
B oTnnune OoT M3BECTHBLIX XMMUYECKUX U DNOXMMNYECKUX TEXHOMOMMIA HaMW [OKasaHa BO3-
MOXHOCTb MCKITHOYEHUS] MPOMBLIBOK, YTO 3HAYUTENBHO YMNPOLLAET OpraHv3auuio NpounsBog-
cTBa. OdpekTnBHOE ocnabrneHne CBA3EW KNesLWero KOMmnekca MeXKNeToMHOro BeLecTsa
NMO3BOMAET COKpaTUTb MOCrnefytollee MexaHudeckoe BosaencTeune. B pesynbtaTte Hapylle-
HUS CBSI3eM NapeHxMMHbIX TkaHen obecneunBaeTcs 6onee nerkoe OTAENEHUE «MNpPUCYLLK-
CTOW» KOCTPbl. BONokHa HOBOro KOTOHWMHA UMERT NErKyHo U3BUTOCTb U CYXXEHHbIE KOHLbI, YTO
npuaaeT UM AOMONHUTENBHYIO MSAMKOCTb.

MpenmyLiecTBa HOBOW TEXHOMOMMM Mepes KOTOHWHOM, MONy4YaeMbiM MeXaHU4ecKUM
cnocoboM Ha NMHUAX, YCTaHOBINEHHbIX Ha POCCUMCKMX U Benopycckux nbHonepepabaTbiBa-
FOLUMX NPEANPUATUSAX, U MEXaHOXMMUNYECKMM CMOCOBOM, OCHOBaHHBIM Ha NMpoLeccax LenoY-
HOW BapKW, 3aKMO4aloTCs B CreayoLem:

- 9KOMNOMMYHOCTE 38 CHET MCKITHOYEHUSI NCNOMb3OBAHNA XUMUYECKMX peareHToB 1 npu-
MEHEHUsI (PEPMEHTOB CYMEPHU3KOM KOHLUEHTpauun (KOMMSEKC MeKTUHa3, remuuennionas u
Luennonassl);

- HU3KUA pacxof TEXHOMNOIMYECKOW BOAbI 3a CHET UCMOSNb30BAHUS MarioMOAYMbHBIX
onepauuii NPOMUTKM U UCKIOYEHWS CTaAu NPOMBIBKWU, BO3MOXHOCTb YCTaHOBKM o6opyaoBa-
HUS KaK Ha NbHO- U XNonyaTtobyMaKHbIX MPeAnpUaTUSIX, Tak U Ha CneunanManpoBaHHbLIX
Npoun3BoACTBax, CBOBOAHLIX MPOV3BOACTBEHHbLIX NMOLAASAX, PACMONOXKEHHLIX B rOPOACKON
yepTe;

- HM3Kas 3HEProeMKOCTb 3a CHET NPUMEHEHWS XONOAHbIX METOZIOB BO3AEUCTBUS;

- OTCYTCTBUE 3arpA3HEHHBIX CTOYHbBIX BOA.

PaccunTaHHas noTpeBHOCTE B 9HEpropecypcax CocTaBnseT:

- yaenbHbI pacxog Boabl — 0,5 n/kr BONokHa;

- yAenbHbIA pacxo napa — 1 Kr/kr BonokHa.

O6Las npov3BoACTBEeHHas Nnowaab npoussoacTea cocrasnseT 900 M2, U3 HUX yua-
CTOK NMpPEeABapUTENbHOM MEXaHU4ecKon ouncTkn — 700 M2, y4acToKk depMEHTaTVBHOW KOTO-
Hu3aLmm — 200 m2,

B ycrnoBusix XnonkonpsAannsHOro Npov3BoACTBa XIOMKONOLOOHOE NbHOBOMIOKHO pe-
KOMEHAYeTCsl B Ka4ecTBe CMEecoBoM cocTaensitowent (20 % — 25 % No OTHOLUEHWIO K Xrom-
KOBOMY BOJSOKHY) AN NMOMyYeHUs NPsKK KonbLesoro cnocoba npsaerna Ne 34. Mo gaHHbIM
(P13MKO-MEXAHNYECKOTO aHanmnaa Ka4ecTsa NpsXky pas3pbiBHas Harpyska 0gUHOYHON HUTK CO-
craensieT (H) 2,8-3,07, uto Ha 10 % — 15 % Bbiwe 623080 XNON4YaTOOYMEXKHON, NMHENHas
NNOTHOCTL (Tekc) — 28,9-29,27, oTHoCUTENbHas paspbiBHasa Harpyska (H/tekc) — 0,0981—
0,103, yanuHeHue (%) — 4,9-5,0. BnoxeHune koTtoHuHa B konundectee 17 % — 19 % B xnon-
4aToOyMaXKHYIO MPSKY MO3BONSAET 3HAYUTENBHO YMYYLWUTb MMIMEHUYECKME M MPOYHOCTHbIE
ceouncTBa Marepuana. NoarotoBneHHas no [EencTByoWEMY pexmMMy BeneHust XIomnkonbHs-
Has TkaHb OsI3eBOrO acCOPTUMEHTa MMEET MOBEPXHOCTHYI0 MNoTHOCTb 145 riM2, 6enunaHy
81,5 %, Gonee BbICOKYHO MPOYHOCTb U KanunnapHocTe Ha 30—40 MM Bblwe, Yem Gasosas
xnonyaTtobymaxHas TKaHb.
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PaspaboTaHbl HU3KOTEMNEPaTYPHLIE TEXHOMOMW NOATOTOBKU JNIbHSIHON POBHULLI B3a-
MEH BbICOKOTEMNEPATYPHLIM PEXUMaM LLENOYHON oTBapkn. Temnepartypa obpaboTkm pos-
HULpBl — 35—40 °C npu pH Ha yposHe 5,5-6,5 B TeueHme 60 MUH.

Mpu obpaboTke poBHWULBI KOMMO3MLMEN (PEPMEHTOB NEKTUHA3 M remMuuennionas 3sa
CYET YBEIMYEHNA CTEMEHWU yAaneHus nurHvHa Ha 5 % — 8 % obecneumBaeTca He TOMBKO
YNyylWeHUe TEeXHUYECKMX CBOWCTB, HO U LBETOBbIX XapakTEepUCTUK FbSHOro BOSIOKHA,
COOTBETCTBYOLMX 3dppexTam, npuobpeTaembim Mpu LLENOYHON OTBAPKE POBHULIbBI.

Mpumep TexHONOrMYECKoro pexmnma dpepMeHTaTMBHOM 06paboTkn poBHULBI ANA MO-
nyyeHns Npsku LeTa ceporo nbHa Ne 34 (moayne 1:10, Bec naptum — 480-500 kr):

- o6bpaboTka npenapartom lNMekTodoeTmanH '3X u ero aHanoramm (1-3 r/n B 3aBUCK-
MOCTU OT aKTMBHOCTU (DEPMEHTOB), HEMOHHOTEHHbIN CMavuBaTernb C HU3KUM neHoobpasoBa-
Hvem (PeHokcon BB-0,5 r/n), ykcycHas kmucnota— po pH 5,5 npu temneparype 40 °C —
60 °C B Teyenne 30—-60 MUH ;

- 1-a npombiBka: Tpunonudocdatr Hatpua 0,4 r/n, copa 1,5-2r1/n, Temneparypa
75 °C -85 °C, pnutenbHocTb — 10 MUH; fanee — MpoMbIBKa TEMMOW BOAOW, KUCNOBaHUE,
NPOMbIBKa BOAON.

MonHbIM TexHOnornyeckui pexmm 6eneHnst NbHOOTXOA0B C NPEABAPUTENBHON Mexa-
HMYECKON 0OpaboTKOM (TpemnaHve K YecaHue) ANsl MONyYeHUs NbHSHOW BaTtbl, BKIOYaeT
hepMeHTaTMBHYHO 06paboTKy npenapaTtoM Ha OCHOBE MEKTVMHA3, reMULErniionas ¢ KOHUEH-
Tpauuen 0,5-3 r/n (B 3aBUCUMOCTN OT aKTUBHOCTW (DEPMEHTOB, BXOAALLMX B HUX) npy pH 6—
7 v Temnepatype 50 °C — 60 °C, npombiky B pacteopax [NAB npu 80 C n panee weno4yHo-
nepokcuaHoe GeneHve nNo TexXHONormm, NPUBKEeHHON K cnocobam NoAroTOBKM XIOMKOBOMO
BonokHa. O6paboTky MOXHO NMPOBOAWUTL B annaparax Nepuojnveckoro AeUcTBus. YcraHoB-
neHo, YTo 6eneHne NbHSHOrO BOMOKHA, MpoLUeALLero ctaguto dhepmeHTatueHon obpaboTku,
BO nsbexaHue rnybokon KOTOHM3aLMK, 00pasoBaHna paKkLmm NyxOBbIX BOMOKOH W, Cneao-
BaTenbHO, BBICOKOW MOTEPM MAacChl, HEOOXOAUMO OCYLLECTBNSATL B YCINOBUSAX CPABHUTESBHO
HU3KNX KOHLEHTPaUWIN ruapokemaa Hatpus (He 6onee 1-1,7 r/n) 1 KOHUEHTpauMmn nepokeuaa
Bopopoaa He Bonee 2-2,5 r/n. KanunnspHOCTb nony4eHHOro oT6eneHHoro KOToHUHa AOCTU-
raet 105-110 MM, nornoTuTensHan cnocobHOCTL yBenuumBaeTcs Ao 16,9-17,1 r/r, 6envsna
OT 68 % [o 78 %, a noTeps Macchl Npw 3TOM He npesblwaeT 25 % — 28 %.

7.1.2 BecxJ1OpHbIE€ TEXHONIOrMN NOArOTOBKU JIbHAHBLIX U NONYIbHAHbIX TKAHen
C UCMONb30OBaHUEM Ha NepBoON cTaguu GMOXUMUYECKUX NPOLIECCOB

C yXeCTOYeHMEM COBPEMEHHbIX CTaH4apTOB kadecTsa npogykuum n Hopwm MNAK se-
LLIeCTB B CTOYHbLIX BOAAX, NPEAYCMaTPUBAIOLLMX NMOMHOE UCKITIOYEHNE XMOPCOAepKalLmnx pea-
reHToB, pa3paboTka TEXHOMOMMYECKUX PEXKUMOB OBnaropaxmeaHus TEKCTUMBHLIX Martepua-
no., rae BnoTexHonorns 3aMmeHseT SKoSIorMYeckn HebesonacHble Krnaccuveckne XMMmMYeckue
METOAbI BO3OENCTBYSA, ABMSIETCA BECbMa akTyasibHOM 1 CBOEBPEMEHHOW. Bnepsble cozpaHune
TEopeTMYECKMX OCHOB U pa3paboTka OeCXNOPHLIX TEXHOMOMMIA OTAENKM TEKCTUNbHBLIX MbHO-
cofepxalymx MaTepvanos No3BONUIM J0Ka3aTk BO3MOXKXHOCTE OpraHM3aumm paboTtbl oTeve-
CTBEHHBIX JIbHAHBIX TEKCTUIbHBIX MPOU3BOACTB Ha NMPUHLMNNANBHO HOBOM YPOBHE U BbIMycKa
TEeKCTUMbHbIX MaTtepuanoe, cooTBeTcTByHOWMX TpeboaHmam TOCT n COBPEMEHHbIM 3KOMO-
rMyYeckMMm cTaHgapTaMm. Bbicokasi skonornyeckasi 6e30nacHoCTb rnpejnaraemMbix npoLeccoB
hepMeHTaTUBHO-NEPOKCUAHOTO GeneHust NoaTBEPXKAEHa pe3ynbTaTtaMy NPOBEAEHHON 3KC-
NepTn3bl CTOYHbIX BOA,. BeisiBneHo cHukeHne BIMK ¢ 200 ao 133,2 n XMK ¢ 545 po 400 mr/n
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O2, noBbILWEHNE MPO3PaYHOCTU CTOYHBLIX BOJ, CHWKEHWE KOHLEHTPaLMW B3BELUEHHbIX Be-
wects ¢ 129,5 o 58 mr/n 1 ymeHbLLeHWe cyxoro octatka ¢ 1720 no 799 mr/n.

CuHepreTnyecknin ShdekT 0T 4ENCTBUSA amunas, nekTmHas v uennnas énaronpusr-
CTBYET YBEIMYEHUIO COPOLMOHHON BOCIPUUMYMBOCTYA N PEaKLIMOHHOW CrIOCOBHOCTY Liensto-
nosbl MO OTHOLIEHWIO K KpacuTenam. YCTaHOBMEHO, 4TO B npouecce (epMeHTaTUBHO-
NEepPoKCMAHOrO BeneHns AOCTUraeTCs XenaemMbi pe3ynbTaT Mogudukaummn Lenmonossl Bo-
nokHa, obecneymBaloWmMi KAYECTBEHHOE KpallueHUe aKTUBHBLIMU Kpacutensmm B yCroOBUSIX
pernameHTUpOBaHHbIX pexuMoB. HecmoTps Ha To uto 6enusHa TkaHel, oTOeneHHbIX no
hepMeHTaTUBHO-NMEPOKCUAHON TeXHOMNorMM B 3 cTagum, He npesbilwaeT 74 % — 78 % ana
TbHAHBIX TKaHEr N 78 % — 81 % AnA NonynbHAHBLIX TKAHEW, MHTEHCUBHOCTb OKPaCcOoK Haxo-
ANTCS Ha BbICOKOM ypoBHE. Kak nokasana npakTvka oTAenkn TKaHer, OTOeneHHbIX no dep-
MEHTaTUBHO-TIEPOKCUAHON TEXHONOMMKN, B MNPOLIECCE KpaLUEHUS UCKIHOYaKTCA HEKOTopbIe
BuAbl 6paka (benecble NATHa 1 NONOCHI).

WUcnonb3oBaHWe KoMNo3uLMm1 amMmunas, NekTMHas U reMyuennionas nossosseT peanu-
30BaTb Ha NPaKTVKe pasnuyHble TEXHONOrMN 6eCxnopHOro BeNeHns NbHAHLIX TKAHEN.

7.1.3 CoBMeeHHbIe TeXHONOrMn 6MooTBapkn, 6GUONONNPOBKU, MAMYEHUA N
KpaweHus

MepcnekTMBHbI hepMeHTaTUBHbIE TEXHOMOMMK, 3aMEeHsIoLLME LLENOYHYHO OTBapKy B
npoueccax NoAroToBKn Xnon4aTtobyMaxHbIX TKaHEW, OCHOBaHbI Ha 06paboTke nekTnHasamuy,
coepXalmmn NekTaTnnasel, Lensonassl U OKUCIUTENLHO-BOCCTAaHOBUTENBHbIE (PEPMEHTBI,
cnocobHble kaTtanuavpoeaTb peakummn 6eneHuns. Becbma pauyoHanbHbIMU SIBMSIOTCS TEXHO-
1orMm BUoOTBapPKM AN KpaLLEeHUS NPSIMbIMU U aKTUBHBIMU KpacUTENsSIMU.

MonoxwutensHbin addekT dhepmeHTaTMBHOM 06paboTkn CBSI3aH C NonyvYeHueM Hermo-
BPEXAEHHON Liennionosbl, Xapakrepuayowencsl 0fHOPOLHOCTEI0 MOPONOrMHECKON CTPYK-
Typbl. B criyyae xe kpalleHus oTBapeHHbIX TkaHelr Habnogaetca 6onee nonHoe NCToweHe
KpacunbHOW BaHHbI NPV HEPaBHOMEPHOCTU OKpaLUMBaHWUA MO ANaMeTpy BONOKHA. JTO ABne-
HVEe CBA3LIBAKOT C COPOLMEN KpacuTens B NMOBEPXHOCTHbLIX CTPYKTYpax MOBPEXAEeHHOro BO-
JIOKHa.

7.1.4 CoBMellleHHble TEXHONIONMM MNOAroTOBKU U MAArYeHus
MPUPOAHOOKPaLIEeHHbIX NbHAHLIX TKAHen

Kputepusamm kayecTBa NMoOAroTOBKM JIbHAHBIX TKGHEW ABMSIOTCH OCHOBHbIE TEXHWUYe-
cKkue rnokasarenu, ctaHgaptuanpyemble TpeboeaHusmu FOCT, B nepByto odepenb 6ennsHa,
KanunnsipHOCTb, MPOYHOCTb Ha paspbiB, a Takke YCTOMUMBOCTb K UCTUpaHuio. MpugaHune
TKaHAM BbICOKOW MSIrKOCTU Ha AaHHOW CTaguv NOArOTOBKW paccMaTpuBaeTcs Kak Heobssa-
TENbHOE YCMoBME, MOCKONbKy TpeboBaHMSA 3aKas3uMKoOB U SKCMOPTEPOB NPOAYKUMM BECbMA
pasnuuHbl. Tak, TkaHW, 3KCnopTUpyeMble B UTanuio, JOMmKHbI OTINYaTLCA BbICOKON hOpMO-
YCTOMYMBOCTbIO, XapakTEePHON ANA CTAPUHHBIX CKaTEPTHBLIX U3AENUA N ONpeaeneHHON XecT-
KOCTbIO, @ TKaHu, uaywme Ha akcnopT B CLUA, Kanagy, Typuuio, AOMKHBI UMETE BbICOKYHO
MSArKOCTb. HOBbIE TEHAESHLMU B MOLE ONPEAEnsitoT HOBbIE (DYHKLIMM N KAYECTBO JbHAHbBIX 13-
aenvn. [leccnHaTtopckue peLleHns BCe Yalle HamnpaBneHbl Ha pa3paboTky KOCTIOMHbBIX NbHO-
copepxalimx TkaHen. COBpEMEHHblE U3AENUs AOIMKHbI MMETH MOBLILUEHHYO MSMKOCTb U
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JpanvpyemocTb, nogobHyo xnonyatobyMaxHbiM TKaHAM, & B HEKOTOPbIX Cly4yasx — Lien-
KOBbIM Marepuanam.

Umetolmecs B HacTosILLEe BPEMSI TEXHOMOMMYECKNE PELLEHMS NO YCOBEPLUEHCTBOBA-
HWIO MPOLIECCOB 3aKMOUYUTENBHON OTAENKM JIbHA OTNNYATCA OT TPafMLUMOHHBIX MCMOML30-
BaHMem bonee akonormuHbix TBB, T. e. Gronornyeckn pacluennsembiX BELLECTB, CHKEHNEM
KOHLEeHTpaLumm opmarnsaermacogepkallnx OTAENOUHbIX MPenaparos, TOKCUYHbIX CMOST.
OpHako AaHHble TEXHOMOMMM He peLuaroT B MOSTHOM Mepe BCEro KoMnekca npobrnemM 3Kono-
MK, SHEPro- U MaTepuanoeMKOCTM TEXHOINOMMYECKMX NPOLIECCOB C YHETOM MOBbILLEHNS Tpe-
6oBaHuM Ka4ecTBa NPOAYKLMN 1 TPeBYIOT fanbHenLWero CoBepLISHCTBOBaHNS.

Tak, U3BECTHbI OTAENOYHbIE COCTaBbl AN NPUAAHUA TKAHAM U TPUKOTaXY MSAMKOCTY,
LLIENKOBUCTOCTW, 3NacTUYHOCTUM Ha OCHOBE NPEeAKOHAEHCATOB TepMOPEaKTUBHBLIX CMOr,
Hanpumep: otekcua HP, oeucua A, Ha ocHoBe MoANDULMPOBaAHHON AMMETUINOAErNAPOKCU-
3TUNeH mo4veBmHbl — dukcanpetr CM, maruutens MK-1 — koMnNosuumsa Ha OCHOBE CUIMKO-
HOB 1 TepMonnacTu4Hon cmonbl, Bensodpt 200 — Ha ocHOBe ankunonammaa u NONUFINKO-
nesoro agpupa, MNeppycron WFH (Rud) — npoaykT KOHAEHCALUMN XUPHBIX KUCIOT, npeaHa-
3HaYeHHbIN ANs xnonyaTtobymaxHbIX MaxpoBbix usgenun, Mepcodtans FN — cmecb u3
amMuaa XMPHOWN KNUCNOoTbl U acmpa MONMITIMKONS, NPUrOAHBIN ANt COBMELLEHHbIX Oorepauni
3aKMHYUTENBHOW OTAEMKM U KpaLLEeHUs!.

MpeanaratoTcss TEXHOMOMMN MSIFTYEHUS!, OCHOBAHHbIE HA UCMOJIb30BAHUM HEWNOHOTEH-
HbIX MOBEPXHOCTHO-aKTUBHbIX BewecTB (HeoHomnoB, deHokcona BbP, cuHTaHonoe wm ap.) n
hocdopopraHM4ecknx aHUOHaKTUBHBIX MpenapartoB, KOTOpbIE MO3BOMSHOT CHU3WUTL MOTEPU
npoyvHocTn Ha 10 % — 20 % w xectkocTn Ha 8 % — 10 % NO CpPaBHEHWIO C TEKCTUMbHBLIMA
maTtepuanamu, 06paboTaHHbIMU TpaAMLUMOHHBIMKM cocTaBaMu. HepocTatkamy M3BECTHbIX
XMMUYECKMX COCTaBOB A1 MSArYeHWs, MCNonb3yeMblX B NpoLieccax 3aKkmounuTensHOW oTaen-
KW, ABNSAETCH TO, YTO OHM HE oBecneunBaroT LONrOBPEMEHHOro ShdekTa MAarvyeHus, KoTopbIn
BO MHOMOM 3aBWUCUT OT YCIIOBUM N YMCna CTUPOK MpU MNOCMEAYIOWEN IKCNlyaTaumm TKaHen n
W3LEennii U3 HUX. JTO CBA3AHO C TEM, YTO MSrYUTENb NOBEPXHOCTHO HAaHOCUTCS Ha TEKCTUNMb-
Hbli maTtepuan. OfHOBPEMEHHO MPUMEHSIEMbIE CUHTETUYECKME PEaKTUBLI B KOMMO3ULMOH-
HbIX COCTaBax MSArYATENen MOryT ABMATLCS AEpPMOTONOrnyeckn HebesonacHbIMU U 3HAYUM-
TEnNbHO YXYALLATb CTOYHbIE BOALI MPON3BOACTBA.

B cBsi3an ¢ Bo3pacTaromMn TpeboBaHMAMM K Ka4ecTBy TEKCTUIBHBLIX MaTepuanos U
3KOMOrM3aumm NPon3BOACTBA MCMONb30BaHNe PePMEHTATUBHbLIX KaTannaaTopoB BECbMa aK-
TyarnbHO ANS COBPEeMeHHoro npoussogctsa. MexaHobunoxummyeckaa obpaboTka nossonseT
HUBENMPOBATL LBETOBbLIE NOPOKU MaTepuana (KentuaHa, Oypbiin OTTEHOK), NOBbICUTL Benns-
Hy Ha 8-10epn, kanunnapHocTe Ha 60-70 MM U MArKOCTb NbHAHOWM TkaHu 6Gonee 4dem
B 3 pasa. CteneHb paclunmxTosku gocturaet 98 % — 99 %, a cymmapHas CTeneHb ypane-
HusA npumeceil — oT 10 % o 40 %, 4TO NPEBOCXOAUT pe3ynbTaTbl NOCTaAUNHOW TEXHOMOrN
06palboTk NPUPOLHOOKPALLEHHbIX TKAHeW NyTeM LUENOoYHOW OTBapKu, oBpaboTku Liasene-
BOV KMCMOTON M NOCMeayoLero MexaHoXMMMYEeCKoro MardeHums.

CyLLecTByeT HECKOMNBKO BapUaHTOB NMOCTPOEHNS TEXHOMOTUN:

- ans nuHnia JDKO (1 cexkums);

- Ans oBbpaboTku pacnpaeneHHbIM nonoTtHom (BK-3, nuHnm BernnHrep, Bakasiva) B co-
yeTaHUM B MexaHuyeckoln obpaboTkoi Ha annapaTax Airo-1000s BNaXHOro nonoTHa,;

- Ansa 06paboTkn TkaHen 1 n3genuii Ha MawmnHax Tuna KT-100;
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- «xonopaHasi» depmeHTaTMBHas obpaboTka Ha MalLnHax PyroHO-NEPEMOTOYHOMO TH-
na c NocneayrLMmM BopcoBaHnem unu obpaboTkon Ha Airo-1000s cyxoro nonoTtHa (4Ns Ko-
TOHWHCOAEPXKALLMX, NMOMYIBHSHBIX U JTIbHSHBIX TKAHEW).

B npouecce obpaboTkm nop AEUCTBUMEM KOMMNEKca (HDEPMEHTOB MPOUCXOAUT pac-
LUNMXTOBKA, AeNUrHUUKaLMSA N «3p03Msa» NOBEPXHOCTW BONOKOH. PaspaboTaHHble TexHomno-
MY MO3BOJISIOT 3aMEHUTb TPAAMLMOHHO MPUMEHSEMbIE Onepaumn LWEeNoYHON OTBapKU Uin
pacLWnNMXTOBKN LuaBeneBon kucrnoton. McnombsoBanve obpaboTkM npenapatamn amunas
(Hanpumep, Aksasnm 240 L nnu Buotekc 0,5-1,5 r/n) B codeTaHum ¢ npenapatamu LEenmno-
nas (hanpumep, Lennmtocodt AP, LiennosmpuanH nnu buocodt 0,5-2 r/n) npu Temnepartype
50 °C — 60 °C B Tevenne 60—90 MWH MM NO Cxeme: MPonuTbiBaHWE B PEPMEHTCOAEpKa-
wem pacteope npu Temneparype 50 °C — 60 °C npu pH 5,5-6,5 , Boiaepxuanune 6e3 nogo-
rpesa B TedeHne 120—180 MUH, NPOMbIBKA, NO3BONAET HE TOMBKO MOBLICUTL KanunsipHOCTb,
MSrKOCTb, BblpaBHMBaHWE N OCBETNEHNE eCTECTBEHHOW CEPOI OKpacKu TEKCTUIBHOrO mMaTe-
pvana Ha 7—10 ef, HO M yny4wmnTb rpud TKaHW. TeXHONOrMM PEKOMEHAYOTCS AN peanvaa-
UMM Ha TPajVLMOHHOM OTAENOYHOM 0BOpYyAOBaHMM OTOENbHbIX LEXOB, Harnpumep, Cekuvu
NMHWM HenpepbiBHOoro Genenna JTKO, Gapkax v mMalwmHax pynoHO-NepPeMOTOYHOro TUMa,
(Hanpumep, BK-3), a ans manbix naptum — Ha 06OpysoBaHUN NEPUOJMNYECKOrO AENCTBUS
Tmna KT-100.

PesynbTtatammn npakTtndeckon peanusaumm cnocoba B yCcrnoBMsAX OTAENOYHOIO Npous-
BoacTea KpacaBuHckoro neHokombuHaTta Ha nuHnm JIXKO nokasaHo, YTO COBMELLEHHbIN Npo-
uecc depmeHTaTUBHOM 006paboTkn 1 MAMYEHNs CNOCOBCTBYET CHWKEHUIO PasHOOTTEHOYHO-
CTW MOJOTEH NPUPOAHOOKPALLEHHOM NIbHSIHOW TKaHW M NOBbILLEHWIO BbINycka TKaHu 1 copTom
Bonee yem Ha 20 %. TkaHW, OTAENaHHbIE B OAHY CTAAWUI0, UMEIOT MAMKOCTb B 2 pasa Bbille
TKaHel, NoAroTOBNEHHbIX MO AENACTBYIOLLEN TEXHONOMU, BKIIOMAIOLLEN LWENOYHYO OTBapKy U
06paboTky LaBeneBor KNCNOTOW, NPY NPOYHOCTU COOTBETCTBYHOLLEN TpebyembiM HopMam.

Bbicokas 3konorMyHoCTL Npeanaraemblx NpoLECCOB NOATBEPXKAAETCA CyLLECTBEHHBIM
YryyLeHWeM XapaKTepUCTUK CTOYHbIX BOA: cHwkeHue BIK, XMK, noebiweHne npo3pavyHocTn
CTOYHBIX BOA, CHUXEHME KOHLEHTPAaLMKN B3BELLUEHHbIX BELWECTB U CyLLECTBEHHOE YMEHbLUE-
HMe Cyxoro octarka (cm. 7.1.1).

7.1.5 BeneHune CyKOHHbIX TKaHen ¢ NpucyTcTBueM )epMeHTOB

depmeHTaTMBHAA 06paboTka NO3BONSET YNyyWWUTb CTENEHb NOAFOTOBKW NOA Kpalle-
HVE, AOCTUIHYTb MAMKOro rpuda, CHU3WUTb KOHLEHTpauuio nepokcMaa BOAOPOAa U YMEHb-
LNTb ANUTENBHOCTL OnepaLmn.

OHaumHasa obpaboTka B3amMeH onepauum XnopupoBaHUS LLEPCTU MNO3BONSET BECTM
KpaLueHue npuw Bonee HM3KMx TemnepaTypax. MNpu sTom gokasaHo, 4To 0BpaboTka SH3UMaMK
He yXyAllaeT CTOMKOCTb OKpacku K CBETYy M CTupke. depMeHTHble npenapatbl Ha OCHOBeE
nynnaHasbl PEKOMEHAYHOTCA AN UCMOMBb3OBAHUS Ha CTaguM KpalleHUs U 3aKniouuTenbHON
OTHENKWN LUEPCTSAHBIX TPUKOTaXHbIX nagenuii (pH 4,5-5.5; Temnepatypa 60 °C, 2 % — 4 % ot
Mmacchl 06pabaTbiBaemMoro chipbsi). AKTUBaLMIO Npouecca 6eneHns B NpucyTcTenn hepmeH-
TOB — MpOTea3 MOXHO OBBLACHWUTE TEM, YTO B pesyrbTaTe rMaponusa BospactaeT Konuue-
CTBO amuHorpynn. 370, B CBOKO O4Yepefb, CrocoOCTBYET YBENMYEHNIO KONMYeCTBa agcopbu-
poBaHHOW nepekuncn Bogopoaa. CHxkeHue 6enmaHbl, BO3MOXHO, obycnoeneHo npeobpaso-
BaHWEM KapOOKCUIbHBIX rpymn AnKapOOHOBBIX KUCMOT, BXOAALLMX B COCTaB kepatuHa, u ob-
pa3oBaHvem anbgerngHbIx rpynn.
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OnTUMM3NpoBaHbl ycnoBust dbepMeHTaTUBHO-NEPOKCUAHOTO BeneHna B NpUCyTCTBUN
nekTuHasbl 1 (Mnn) nunassl, obecnedvBatoLMe NpU MUHUMAaNBEHOM MOBPEXAEHWN BONOKHA
BennsHy Ha ypoBHe 74 % — 82 %, uto Ha 4 % — 12 % BbiWwe, Yem npu GeneHun nepokeu-
4oM Bogopoaa 6e3 hepMmeHTa B NPUCYTCTBMM aMmMuaka npu pH 9.

OTMeueHa cpaBHUTEMNBHO HM3Kasi PacTBOPUMOCTL OTOENeHHOro BOMOKHa B pacTBope
MIP, 4To MOXeT BbITb CreaACTBUEM MOANMDUKALIMN HEKOTOPBIX aMUHOKUCIIOT No4 AeNCTBUEM
nepokcvaa BOAOPOAA 1 NMPEBPALLEHNSA YaCTU MEXMONEKYNAPHLIX LUCTUHHBIX CBA3EN B NaH-
TWUOHWHOBbIE, UMM MEXMOMNEKYNSPHOW «CLUMBKMY» NMOCPEACTBOM KOBAaNeHTHbIX CBsidel. Bos-
MOXHa BHYTPUMOINEKYNApHas OKUCNUTENbHas KoHAeHcauusi ¢ obpasoBaHMeM [JecMo3nHa
U OKUCNEHME U afonbHasn KOHAEHCaLUMSA OCTaTKOB aMUHOKUCTOT NIU3NHa U TMCTUAMHA.

OAVH M3 TEXHOMOTMYECKMX PEXMMOB (PEPMEHTATUBHO-NEPOKCNgHOro 6enenns wep-
CTSHbIX MaTepuanoB PEKOMEHAYETCA MPOBOAWTE B CMEAYIOLMX YCIOBUSX: MOAYMNb BaHHbI
1:20, KOHUeHTpaums cepuHoBon npoTeasbl 0,3 % — 1 % oT macckl MaTtepvana, nepokcuaa
Bopopoaa (32%-Heit pacteop) 0,5 %, ruapokcupa Hatpua 0,04 %, HewoHoreHHbii MAB
0,03 % npu Temnepartype 45 °C B TeyeHne 20 MMH W Janee npu noBbIWEHUM TEMMepaTypsbl
180 70 °C 45 MyH. Heobxoaumo yunTbiBaTh, UTO BONBLUMHCTBO NPOTeas YCTONYMBLI M aKTuB-
Hbl 4o pH = 9 n npu TemMnepaTypax He Bbiwe 45 °C.

Mpwn ncnone3oBaHUM PEPMEHTOB MPOTEas, PEKOMEHAYEMbIX ANSA TEXHOMormn obpa-
OOTKM TEKCTUIMBHBIX MaTepUanoB U3 LWEPCTH, ONTUMASbHBIE KOHLEHTPaUun PepmMeHTOB Ba-
pbupytoTca oT 1-10 r/n B 3aBUCUMOCTN OT aKTUBHOCTU (DEPMEHTATUBHOW COCTaBNSIOLLEN,
ycnosus obpabotku: mogyne 1:20, Temnepatypa 50 °C, pH 7 npu anutensHocTH, He npe-
Bbiwarowen 60 MMH. YCTaAHOBINEHO, YTO KPATKOBPEMEHHOE BO3AENCTBME NPOTEason, NpUBo-
AAWEE K 3HAYUTENBHOMY YBEINUYEHUIO CKOPOCTU KPALLEHUS LWEPCTAHOrO BONOKHA, obecne-
UYMBaET NOBEPXHOCTHYO MOANMUKALMIO YELLyYaToro Crosi.

YcraHoBneHa BO3MOXHOCTb MOAENVPOBaHUSA MOTPEOUTENLCKUX CBOWCTB LLEPCTAHBIX
M epCcTbcoAepXaWmx TKaHEe nyTeM npoBeaeHnst (PepMeHTaTUBHON Moamdbukaunn.
B npouecce CokpalweHHOW TEXHONOMM (PepMEHTATMBHON NOArOTOBKN, COBMELLEHHOW C 3a-
KMIOYUTENBHOW OTAENKOW, TKaHb NpUoBpeTaeT HU3KYH MUMMMHIYEMOCTb, CTOMKOCTb K UCTU-
paHuto, BbICOKYH MSAMKOCTb, AParnvMpyeMoCTb, HaroSIHEHHOCTL C APKO BbIpaXKeHHOW (haKTypoWn
nepenneTeHnin 6e3 obpasoBaHns, XapakTePHOro Ans LUENOYHOW Barky, BOPCOBOrO 3actuna
Ha noBepxHocTU. AddekT yBenuueHuss o6bLEMHOCTU MaTepumana obyCroBreH NoBbILLEHNEM
W3BUTOCTU BOSOKHA.

U3BecTHbI cnocobbl dhepmeHTaTUBHOM 06paboTkn B COMETAHUM C HETPAAULMOHHLIMA
cnoco6amu 06paboTku LLEPCTH, OCHOBaHHLIMU Ha UCMOMb30BaHUM YIbTpasByka, HaAKPUTU-
YECKMX KNAKOCTEN, PepMeHTOB, nnasmbl. Lienu, focTuraemble npu 3ToM, MOIyT BKIlOYaThL B
cebs nonyyeHne cneumanbHbix 3d@EKTOR, NOBbILEHNE KaYeCTBa NPOoAYKLMK, COoKpalleHne
pacxofa oAbl NPV KpalleHWW LUEPCTAHbIX U3AENUNA.

7.2 Mna3MeHHble TEXHONOIUMU OTAENKU TEKCTUNbHbLIX MaTepuanos

HoBbIM NepCcneKkTMBHLIM HaNpasneHueM MoaudurKaLmMn CBOMCTB MarepuarnoB ABnseT-
CA NPUMEHEHNE NCTOYHMKOB HaCTUL, BbICOKUX SHEPTUN, B YACTHOCTM MI1a3mbl.

[asopaspsgHOM NnasMon HasbIBalT MOHU3MPOBAaHHLIA ras, copepXawmin GonbLuoe
KONNYECTBO 3apsPKEHHbIX YacTULI-MOHOB, paaukanos 1 T. 4. CoBOKYNMHOCTb pasHOOBpasHbIX
MO XMMWYECKON aKTUBHOCTM, SHEPrMM U MPOHMKaIOLWENW CNOCOBHOCTM YacTuyL AenaeT HU3KO-
TemnepaTypHyto NNasmy MOLLHbIM MHCTPYMEHTOM MOAUMMKALMM CBOWCTB MONIMMEPHbLIX Ma-
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Tepvarnos, coveTalolmm B cebe anemMeHTbl Kak XUMUYECKMX, Tak U usnuecknx akropos
BO3AEUCTBUS.

B 3aBMCMMOCTM OT KOHKPETHBLIX TEXHONMOMMYECKNX YCNOBWIW, NOCTABMNEHHOW 3afa4ym n
umMetoLerocs 06opyAoBaHMA HU3KOTEMNEpAaTYpHas nnasma MoXeT ObiTb BO3OyxzeHa pas-
TNIMYHBIMU TUNEMUK 3NEKTPUYECKOro paspsaja (TNeroWwmM, KOPOHHBIM, UCKPOBBIM, akenbHbIM,
ayroebiM 1 GapbepHbeiM). Hanbonee paspaboTaHHbIMU ABNATCA TEXHOMOMM HU3KOTEMIE-
paTypHOW nnasmel Tretowero paspaga. NpuMeHeHne nnasmeHHoro BO3AENUCTBUS ANA ynyd-
LUEHUSI CBOWCTB PasfM4HbIX BOMOKOH, MMAEHOK, PYNOHHBLIX MaTepuanoB LUMPOKOro npoduns
MO3BOMNT OCYLLECTBUTL TakmMe NPOLECChl OTAENKW, KOTOPbIE HEBO3MOXHbI B OObIYHbIX yCO-
BUSIX.

Ans moamukaumn WepCTaHbIX TEKCTUNBbHBIX MaTepuanoB WCMONb3YETCA rNaBHbIM
obpasom HTI1, reHepmpyemas Tnerowmm, GapbepHbIM UK KOPOHHBIM paspsgamMu. Mpu sTom
C UCMONb30BEHNEM Pa3fMyHbIX TUMOB PaspsAoB AOCTUraroTcs 3ddekTbl ManocBonnayvBsa-
€MOCTW, MOBbLILEHWS CMa4MBaeMOCTK, HaKpallMBaemoCTW, aAre3voHHbIX, (PU3MKO-
MEXaHMYECKMX U CreumarbHbIX CBOUCTB NOATOTOBKM.

Mnasmoxmmunyeckas obpaboTka MOXET MCNOnb3oBaTbCA ANS MOATOTOBKU TKAHEW K
npoLeccam KpaweHns 1 nevataHvsa. 3ameHa onepauum xnopmpoBaHms LLEPCTAHbIX MaTepu-
anoB rvnoxnoputom Hatpus Ha obpabotky HTI nossonsieT yBenmunte HabyxaHne BOMOKOH,
UX CMaYMBaEMOCTb, YMEHBLUNTE XENTU3HY, COXPaHUTb MPOYHOCTHBIE XapaKTEPUCTUKU U MO-
BbICUTb KAYeCTBO OKpPacok 1 y3opyaTon pacueTku. OgHOBPEMEHHO AOCTUrAeTCs Yy4lLUEeHWe
YCNoBUA TPyAa, CHWKEHNe obbema CTOYHbIX BOA, MOBbILLEHNE TEXHUKO-3KOHOMUYECKMX NO-
Kasatenemn TEXHONOrMYECKOro npowecca.

Peanusauusi HenpepbIBHOW TEXHOMOMMN NMNa3MOXMMUYECKOW WHTEHCUdMKaLmMM Lwep-
CTSHbIX TKAHEW NO3BOMNSET:

- NOBbICUTbL CKOPOCTb ANdY3MN KpacuTener B BOJIOKHO, YTO AENaET BO3MOXHBIM Ne-
PENTM K HEMpEepbIBHbIM TEXHOMOMMAM, T. €. K 6onee MNpouM3BOAUTENBHBIM N SKOHOMHBIM,
ofecneunTs NPU 3TOM BbICOKUA YPOBEHb KOMOPUCTUYECKMX WU NPOYHOCTHBLIX MoKasaTenen
OoKpacku;

- COBMECTUTb NpoLecchl 6enenns, kpaweHns n OQHOBPEMEHHO NpUAATL LUEPCTAHBIM
TKaHsiM CBOWCTBa Manoycajio4HOCTU U HECBONMNAYMBaAEMOCTH, YTO AENAET BO3MOXHBLIM CTUP-
Ky LUEPCTAHbIX TKAHEW B CTUPAnbHbIX MalwmMHax ¢ 3hHeKTUBHBIM yaaneHneM 3arpssHeHuin;

- TexHonornsi obecneunBaeT BbICOKYHO COXPaHHOCTb (PU3NKO-MEXaAHUYECKNX CBOWCTB
LIEPCTU N HEOBXOAMMYHO MPOYHOCTL OKPACOK NPU CHWKeHUN Ha 55 % — 80 % pacxopa kpa-
cuTens.

MpuyHuMNMansHas cxema NNasMOXUMUYECKON 3KCMEPUMEHTAarbHO-NPOMbILLNEHHON
yctaHoBkM YTX-140 pns OTAENKW LIEPCTAHBIX TKaHeW C pasnMYHON NOBEPXHOCTHOW NMOTHO-
CTbO NpMBEAEHa Ha pUCyHKe 7.5.

CoBepLUEHCTBOBaHME MNMasMOXUMUYECKNX YCTAHOBOK MPUBENO K CO3AaHUIO cneayto-
wero nokoneHunsi o6opyaosaHuns — komnnekcoe KIMP-180, B KOTOPbIX PONVKN C TKaHbIO pac-
NonoXeHbl B OJHOW Kamepe C 3NeKTPOAHON CUCTEMON. Takne yCTaHOBKW YCMELHO UCNONb-
3ytoTca Kak B Poceun, Tak n B Kutae, Utanun.
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1 — kamepa packaTky; 2, 3 — peakTopsl; 4 — Kamepa HakaTku,
5 — anekTpogHas cuctema; 6, 7 — reHepatopsl; 8,9 — BakyyMMeTpel;
10, 11 — poTameTpbl; 12, 13 — eMKOCTV C NNasMoobpasyoLLmnM rasom;
14, 15 — BaKyyMHbI€ HacocCbl

PucyHok 7.1 — lMpuHumMnuansHasa cxema yctaHosku YX-140
ANs NNasmMoOXMMUYECKOr 0BpaboTkM TkaHen

O6paboTka NnasMon No3sonseT N3MEHNTb MOBEPXHOCTHbLIE CBOWCTBa Marepuarnos, He
N3MeHsIst UX 0OBLEMHbIX XapakTepncTuk. [osBNAeTcs BO3MOXHOCTb nony4arb marepuans ¢
NPUHLMMNANBEHO HOBBIMU (OU3UKO-XUMUYECKUMN 1 PUSMKO-MEXEHNYECKMMN XapaKTepucTu-
kamu. MoanduLMpoBaHe CBOUCTB NOBEPXHOCTEN CUHTETUYECKUX MONMMEPHBIX MaTepuanos
ynyyLaeT Ux rmapodunbHOCTb, HaKkpallMBaeMoCTb, NeyYaTHble CBONCTBA, aAre3unio K MeTan-
JINYECKUM U HEMETaNNMYECKMM MOKPLITUAM.

MnaameHHyo 06paboTKy PEeKOMEHAYIOT UCMONb30BaTh ANS TEKCTUINBHBIX MaTtepuanoB
pPasnMYHOro BOMOKHWUCTOIO COCTaBa Af1A AOCTUXKEHNS Creayrowmnx s deKkTos:

- 0Bbe3xMprBaHUA LLEPCTH,

- PacLUIIMXTOBKY,;

- YBENUYEHUS rMapOPUIBEHOCTU U COPOLIMOHHON CNOCOBHOCTM (CMayMBaemMocTy, Ka-
NUNNAPHOCTH);

- NOBbILLEHWUSI aAre31OHHOM aKTUBHOCTU BOMOKHOOOPa3yHoLLLero nonmMmepa;

- npuAaHns 6e3ycafoqHOCTU M ManocBOMNaYMBaEMOCTM LLEPCTAHLIM MaTepuanam;

- YNyYLIEHWS NPOYHOCTHBIX CBOWCTE;

- npyaaHnst 6akTepULMAHOCTM U T. 4.

OcobeHHO akTyanbHO MPUMEHeHWe nnasmeHHoM 06paboTkM ANA LUEPCTSHbIX Tek-
CTUMbHLIX MaTepuanos, MOCKONbKY OHa BbI3bIBAET MEHbLLLYHO AECTPYKLMIO LUEPCTSHOrO BO-
nokHa. MNpuHumMnuansHas cxema obopyaoBaHUs NS NNasMoOXMMUMYeckor oBpaboTkM Tek-
CTUMbHbIX MaTepunanos pasnMYHOro BONIOKHUCTOrO cocTasa npuBeaeHa Ha pucyHke 7.6.

Mcnonb3oBanne nnasmel, obnagatowe NoBepxXHOCTHbIM AEACTBUEM, NO3BONUT 3ame-
HUTb HEKOTOPbIE XMAKOCTHbIE NMPOLECCHI, TPEOYIOLME NPUMEHEHUS XUMUYECKNX PEAreHToB,
Ha KpaTkoBpeMeHHyo 06paboTky TEKCTUINBHOrO MaTtepuana B rasoBOM paspsje, npaktude-
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cku 6e3 BblgeneHus BpefHbiX BellecTB. [PUMEHEHWe NNasMEHHbIX TEXHONOrMN AaeT BO3-
MOXHOCTb CHWKEHUS BOAO- M MATepuanonoTpebneHus, ynyulleHus uenoro Komnnekca no-
TPEOMTENbCKMX U TEXHONOTMUYECKUX CBOWCTB TEKCTUIbHLIX MATepuarnoB, COKPAaLUEeHUs Nnpo-
AOIDKMTENBHOCTU TEXHONOTMYECKMX NPOLLECCOB.

1, 2 — Kamepbl packaTku, HakaTku; 3 — PeakTop; 4 — ANEeKTPOAHAA CUCTEMA,;
5 — packaTHOe yCcTpoiicTBO, 6, 7 — HakaTHOe YCTPOMCTBO

PucyHok 7.2 — JluHna nnasmoxmmmnueckoin 06paboTkm WEepPCTAHbIX TKaHEe
C Uenblo NpuaaHuA CBOMCTB 6e3ycafoMHOCTM U ManocBoiMnauymBacMocTu

Mna3moxuMuuyeckme MeToabl MHTEHCUUKALUM OTAENOYHBIX TEXHONMOMUA 3apeKoMEH-
posanu cebs NepcnekTUBHbIMUA C TOYKWM 3pPEHMA pecypcocbepexeHust U 3KONormyeckomn
OesonacHoCTU.

7.3 TexHONOruKU, OCHOBaHHbIE Ha UCNONb30BaHUM CBEPXKPUTUYECKOTO yrnepoaa

(cay)

CyTb TexHomoruu 3akniovaeTca B o6paboTke TEKCTUNbHbIX MarepuanoB Ha CTaguu
NOAroTOBKM Unvn KpaweHus B cpeae CIY, koTopas ABNAETCS XOpOLMM pacTeopuTenem ans
MHorux kpacurtenei, TBB, a Take obnagatoLias BbICOKUMMN IKCTPaKLUOHHLIMW CBOWCTBAMMU.

B HacTosiLiee BpeMs yXe MMeeTCs OnbIT B 06MacTn paclUnMxToBKM TEKCTUIBbHBIX Ma-
TEpUanoe ¢ NOMHbIM yaaneHuem npumecein ruapodobHoro xapakrepa (BockoobpasHuie Be-
LecTBa, napaduHbl, CUMMKOHOBLIE COEANHEHUA, BELLeCcTBa JIMTHUHOBOIO KOMMMEKca u Ap.)
B cpeae CL1Y.

Cpeaa CL1Y Hanbonee LUMPOKO UCNONb3YETCA ANA OKpalUMBaHMA TEKCTUMbHBIX MaTe-
pvanoe ¢ LEMbI0 NOMHOrO OTAENEHMA 3TOro nmpouecca oT obljero kpyrosoporta notpebure-
neii TEXHONOrMUYECKOM BOAbLI U UCKIIOYEHUS NOCTYNNeHua kpacutenei u TBB B CTOYHbIE BO-
Abl NIpeAnpUATHA.
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1 — Hacoc Ans noaadun TennoHocuTens; 2 — Hacoc ans nogayn COz;
3 — TemMnepaTypHbIf KOHTPOIb; 4 — Tennosas pyballka; 5 — eMKkocTb
¢ pabouen cpenoin; 6 — MaHOMETP; 7 — NUHUSA HENPEPLIBHOW LPKYNSunn

PucyHok 7.3 — Cxema ycTaHOBKM A5 KpalleHUs NonmaupHbIX Marepmarnos
AucnepcHeIMK kpacutensmu B cpege COY

BonbWWHCTBO Hay4HbIX paboT nocesieHo kpalweHuto B cpege CAY nonnadmpHbIX
BOJTOKOH. [111s1 psiAa ANCNEepCHbIX KpacuTenewm yCTaHOBMEHO, YTO CKOPOCTb UX copbumm CyH-
TETUYECKUMU BOMOKHaMK KoppenupyeTcs ¢ pactsopumocTbio B CIY n ymeHbLIaeTcs B pagy:
CUHWIA 79, xenTbih 119 n kpacHbln 153.

TexHonorns KpaweHus LwepceTaHbix martepuanoe B cpese CY passumsaercs no
HanpasneHuo noabopa 1 cuHTesa cneumanbHbIX KpacuTenen, obecrneumnsaromx nonyyeHne
NMPOYHbBIX OKPACOK.

OpnHvM 13 crocoboB kpalleHust xnonka B cpeae CLY sBnaeTcs npuaaHve Lennonos-
HOMY BOJFOKHY MM podoBHbIX CBOWCTB NYTEM 3aKPEMNIEHNS HA HEM MIMEHOK aKpUnoBbIX COMO-
numepoB unu BeHsomnxropuaa NOCPEACTBOM KOBaneHTHbIX CBA3EN. Bbicokuli Bbixoh LBeTa
1 HeobxoaMmas yCTOMUMBOCTb OKPaCoK K CTUPKE MpY MCMOMb30BaHUM ANCNEPCHbIX Kpacute-
nen nonyYeHs! 4na Xnonka, MoauduumMpoBaHHoro 6EH30UNXNTOPUAOM CO CTEMEHBIO NX hUK-
cauuu Ha yposHe 85 % — 98 %.

Takum 06pa3om, TEXHONOTMA OTAENKM TEKCTUIBHBIX MaTepuanos B cpege CAY nmeet
PS4 MPEUMYLLECTB, B TOM YMCNe SKOMOrMYECKoro xapakrepa, nepes TpaguLMOHHbIMW BOA-
HbIMW TEXHOMOTUAMM:

- VICKMIOYeHNe onepauuii NpeABapuTensHOM NOATOTOBKW BOAbBI, €8 OYMCTKM 1 BO3BpaTa
B TEXHOMOMMYECKUIA NPOLECC;

- CHIDKEHWE NOoTpebneHnst 3HePrmn 3a CHET UCKITKYEHNS onepaumn Cywkm obpaboTan-
HOro Matepuana;

- OTCYTCTBUE 3arpA3HEHNst BO3AYLLHOW cpeab!;

- COKpaLLeHVe NPOAOIMKUTENbHOCTN TEXHOMNOMMYECKMX NPOLIECCOB.

MpomMbIlWneHHOe annapaTypHoe OdopMIeHe NPOLECCOB KpaweHnst B cpege CAY
MOXeT BbITb MPOUNIHOCTPUPOBAHO YCTaHoBKoW Fa Jasper, paspaboTaHHON B LIEHTpE Tek-
cTunbHbIX uccnegosaHuii Nord-West (Kpedenba, Mepmanus) coBmecTHo ¢ dmpmon Siba
(LWseryapus) n NpegHasHavYeHHoOM ANA okpalumBaHna npshkn B 606rHax. YctaHoska obecne-
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yMBaeT BbIBMPAEMOCTb Kpacutenen Ha ypoHe 97 % — 98 % npu noTepsix LUPKYNMPYHOLLEro
COz2 He Bonee 2 % — 5 %, akoHOMUS BoAbl cocTaBnseT 40—80 n/kr okpalleHHOro matepua-
na. Mpwn aToM peanmnayeTcs KOPOTKUA LMK 0BpaboTKm Npu OTCYTCTBUN 3arps3HEHNSI CTOKOB.

B HacTosllee Bpems akoTexHonorns kpawerHus B cpege CAY ucnonbsyetca Takke
ANsi KONOPUPOBAaHWS TEKCTUMBHBIX aKCeccyapoB (Hanpumep, CUHTETUYECKME 3aCTEXKu-
MonHuK). B uenom TexHonorusa otaenku Tekctunsa B cpege CAY ¢ 3konorm4eckon To4kmM 3pe-
HWS MPEACTaBNSETCA NEePCrekTUBHON, HO TPeOYeT Cepbe3HbIX KanuTaroBNOXEHWI NMpu ne-
pexoae K creunanvManpoBaHHOMY 060pyaoBaHMIO U AOMNOMHUTENBHBIX UCCNeaoBaHWA C Lie-
Nbto pacwmpenns BuaoB obpabaTbiBaeMblx MaTepuanos U N3genun.

7.4 TexHONOrMKU, OCHOBaHHbIE Ha UCMOJIb3OBaHUU YNbTpPa3ByKa

YnbTpasByKOBbIE TEXHOMOTMN B TEKCTUIBHOW NMPOMbILLNEHHOCTU — 3TO MPOU3BOACTBO
N peanusauusi KOHEYHbIX MPOAYKTOB C MMHWMAsbHbIM PacxofoM BELLECTBa M 3HEpPrUM Ha
BCEX 3Tanax MPOW3BOACTBEHHOIO LMKNa U C HAaMMEHbLUMM BO3AENCTBMEM Ha YeroBeka U
NPUPOAHbIE CUCTEMBI. YMbTpa3sBykoBble konebaHusi crnocobCTBYIOT AMCMEPTMPOBaHUIO Kpa-
cuTeEnen B pacTBopax, 6raronpusTCTBYIOT NMPOTEKaHWIO NPOLIECCOB 3MYIbIMpOBaHUS U nen-
TM3aumun. Mcnonb3oBaHWe yrbTPa3ByKOBbIX TEXHOMOMMA MO3BOSMT UWHTEHCUULMPOBaTL
npoLecchl Genennsa 1 KpalleHusl, pa3nnyHbIX NPOMUTOK TEKCTUIbHLIX Matepuaros, OTMbIBa-
HUe 3arpsisHeHW, 0BEeKUPUBAHUS MaTepPUarnoB U yryylleHUs HEKOTOPbIX CBOWCTB NMPUPOS-
HbIX 1 CUHTETUYECKX BOMOKOH.

YnbTpa3sByKkOBblE TEXHOMOMMM PEKOMEHAYIOT UCMOMb30BATE ANS TEKCTUIBbHLIX MaTe-
pyarnoB pasnuyHoOro BOOKHUCTOrO COCTaBa Ansl AOCTUKEHUS criefyromnx adekToB:

- NPOMBIBKY LLEPCTY;

- Benenns xnon4yaTobyMaxHbIX 1 XITONKONONMaUPHLIX TKaHEW;

- MHTEHCMMDUKALMN  KpalLeHWs! LUEePCTAHbIX TEKCTUNbHBIX MaTepuanoB KUCNOTHO-
NPOTPaBHLIMU U METAMNCOAEPKALLMMMN KPACUTENSAMY;

- IHTEHCUMDUKALMA KpaLLeHUs NOMMAUPHBIX TEKCTUNbHBIX MaTepuasios AUCNepCHbI-
MW Kpacutenamu,

- MHTEHCUVKaLUMM KpaLLeHNs BUCKO3HOro BOMIOKHa 1 HeWnoHa B 6o6uHax.

OCHOBHbIE 3KOMOrMYECKMe NPEMMYLLECTBA, AOCTUraeMble Npu ynbTpassykoson obpa-
BOTKe B TEKCTUNBLHOM OTAEIIKE:

- 3KOHOMUSA 3Heprum (bonee HMU3KME TeMnepaTypsbl NpoLecca 1 Gonee KOPOTKOE BpEMS
oBpaboTkn);

- BOAbI;

- CoKpaLleHne noTpebneHna BcnomoratenbHblX cpeacts (Mowowmx TBB, kpacutenen,
cMaumBarenen).

7.5 TexHonorum o6paboTkn TEKCTUINBbHbLIX MaTepuarnoB ¢ UCNOJIb30OBaHUEM
3Heprum aNeKTPoOMarHuTHbIX konebaHun BY/CBY-ananasoHa

MPOMBILLNEHHOCTb 3aMHTEPECOBaHa B YHMBEPCanbHbIX METOAAX U COOTBETCTBYHOLLEM
obopynoBaHWK, KOTopble No3BonsAn Obl 0bpabaTtbiBaTe Matepuans! ndon TonwmHbI, obec-
neuYmBaTb BbICOKME CKOPOCTU NPOLIECCa U NErko MW yNpaBnsTh.

Moatomy Hanbonee nporpeccyBHbIM SBNAETCA NPOLIECC Harpeea Marepuana B none
TOKOB BbICOKOW yYacToTel (BY). Mop penictBneM anekTpr4eckoro mons WOHbI U 3NeKTPOHbI
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B Matepuane MeHSAIT HanpasneHne ABWKEHUA CUHXPOHHO C M3MEHEHWEM 3Haka 3apsga
3NEKTPOAOB, AUMOSILHBIE MOMEKYNbl NPMOBpeTaloT BpallatensHoe ABWXEHWE, a Heronsip-
Hble MONEKyIbl MONSAPU3YIOTCH B pe3ynbTaTe CMELLEHUs UX 3apsiaoB. T NPOLECCHI, Conpo-
BOXAAeMble TPEHMEM, NPUBOASAT K BbiAENEHUIO Tenna.

Beigensioweeca tenno HarpeeaeT martepwar, crnocobCTBys NPOABWKEHUIO Braru K
nepndepuHbIM CNOSM U UCMAPEHUIO €& ¢ NoBepxHOCTW Tena. NMpu cyLlke B None TOKOB Bbl-
COKOW 4acTOTbl Marepuan BHyTPM UMeEeT Bonee BbICOKYO TEMMEPaTYpy, YEM Ha NMOBEPXHO-
CTU; nocnefHee UHTEHCUULMPYET NPOLIECC CYLLIKW, TaK Kak rpagneHTbl anddyanm n TepmMo-
Anddysnm HanpasneHbl B ofHy CTOpoHy. MNpumeHeHve HarpeBa B TBY cosgaeT BO3MOX-
HOCTb obecneunts PaBHOMEPHOCTb Harpesa BCero obbema marepuana, pe3ko COKpaTUTb
BPEMSsi CyLLKW U CHU3UTb 3aTpaThbl 3NEKTPO3HEPTMN Ha NPOBEAEHNE NMPOLECCa.

BY-cywmnbHble MalUMHbI NEPUOANYECKOTO M HEMPEPLIBHOTO AEUCTBUSA BbIMyCKalOTCA
kak 3a pybexom, Tak n B Poccun. BeicokoyacToTHas cyllka peanusyeTcs Ha NpeanpusaTusix,
BbINyCKaOLLMX Unn nepepabaTbiBalolMx HATM B NakoBkax. BbicokovacToTHble ycTpoicTea
ANS CYLLIKM NakoBoK 06bIMHO NPeACTaBNsoT cOBON yCTaHOBKM KOHBEMEPHOrO TUNA.

B HacTosiLLiee BpeMA ANINEKTPUHECKUIA HArpeB B TEKCTUILHOW MPOMbILLIEHHOCTU UC-
Monb3yeTcsi B OCHOBHOM TOMbKO MPW CyLLUKE MakKOBOK, MPSDKMA UMM PYNOHOB TKaHW. [aHHbIN
chakT 0BycrnoBneH TeM, YTO BbICOKOYACTOTHAs CyLLKA SIBMSETCH YACTO hrU3nM4eckuM npouec-
COM W 3HAYUTENBLHO MPOLLE MOAAAETCS YNpaBlEHUIO U aBToMaTusaumMm Npyu peanusaumn B
YCMNOBUSIX MaCCOBOrO MPOU3BOACTBA.

[na LUMKNoB NOArOTOBKW, KONOPUPOBAHWUS N 3aKIKOUUTENBHON OTAENKUA TEKCTUNSA, B KO-
TOPbIX 3HAYUTENBHYHO POJSlb UMPaKoT TakKe XMMUYECKME U (PM3UKO-XMMUHECKME NPOLECCHI,
y4yecTb BCe hakTopbl, ONTUMMU3UPOBaTL YCroBusi 0B6paboTkn U co3aaTb BbICOKOYACTOTHOE
obopyfoBaHne ropasfo CroxHee.

3a pybexom Lumnpokoe npumeHeHue Haxoant BU/CBY-o6opyanoBaHme nepuoanyecko-
ro AeNCTBUS, NPeHa3HaYeHHoe KaK AN CYLUKW, Tak U AN KONOPUPOBaHWUSt TEKCTUMbHBIX Ma-
TepuanoB. Co3faHbl U cepuiiHo npoussogaTcs BUY/CBY-ycTaHoBKM Anst KpalleHusi oObem-
HbIX U34Eennn.

MpoLecc KpalleHUsi BONOKHUCTOIO MaTtepuana, NponuTaHHOro KpacumnbHbIM pacTBo-
pOM, MPOM3BOAMTCA B CreumansHOW kamepe. Annapar ANs KpaweHWs BOSIoKHa COCTOUT M3
reHepatopa BY-konebanun, 6noka ynpaeneHnss paboyer 30Hsl — Kamepbl, CHabXeHHON pe-
rynMpyemMbiM SNeKTPOAHbIM YCTPOWCTBOM. B MeXanekTpofHOe MpoCcTpaHCTBO MOoMeLLaeTcs
€MKOCTb, BbINOSIHEHHaSA M3 MOrMOLLAOLLEr0 U HEOTPaXKaKoOLLEro BbICOKOYaCTOTHOE U3NydeHne
martepuana, KoTopasi 3arosSiHAETCs KpacuibHbIM PacTBOPOM M OKpalUMBaEeMbIM BOMOKHOM.
dukcauma KpacuTensi BoNokHooOpasyoLyM NorMMepoM SOCTUraeTcs B pesynestare obbem-
HOro paBHOMEPHOrO Harpeea TEKCTUIILHOro MaTtepuana npuw Bosgenctemm BY-nanyyeHus.

YcTpolicTBO Ansi nepuoamnyeckon o6paboTkn pyrioHOB TKAHN UMEET LMMNHAPUYECKYHO
Kamepy Ans BBELEHWSA PyroHa TKaHW, HAaBMTOW Ha POMUK C BHYTPEHHUM 3nekTpogom. Ponnk
C TKaHbIO, MPOMUTAHHOW KpacurbHbIM COCTaBOM, MPUBOAUTCS BO BpaLLEHWe, Npu 3TOM MaTe-
pvan noasepraeTcs Bo3gencTemio BY-nons, cosnaBaemoro BHYTPEHHUM U HaPYXXHbIM Srek-
Tpodamu. B ycTaHoBke npesycMoOTpeHa cuctema noaadn B kKamepy BOASHOrO mapa unm ro-
psiYero Bosgyxa.

BY/CBY-06paboTka TEKCTUMBHBIX MaTepuarnoB PeKoOMeHAyeTCa AN MonyYeHus cre-
AYIoLWMX 3O eKTOoB:

- MIHTEHCUDUKALMN CYLLKM TEKCTUNBHBIX MaTepuanos;

- MIHTEHCMMDUKALMWN KpaLLeHUs LIeNniono30CoAEpKaLLMX TEKCTUINBbHBIX MaTepnanos;
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- MIHTeHCcUUKaLMM NpoLiecca 3aKoYMTENBHON OTAENKU LIENIONO3HbIX MaTepraros.

Okonoruveckme npeumyllectea ucnonb3oBaHus BY/CBY-06paboTkn TekeTUnbHbIX
marTepuarnos:

- cokpaleHue pacxoga kpacutenen Ha 10 % — 20 %;

- cokpayeHue pacxoga NTPC Ha 10 %;

- CoKpaLLeHue pacxooB BoAbl B cpegHem Ha 15 %);

- CHUKEHME pacxoaa 3reKTpoSHeprum.

7.6 AﬂbTepHaTMBHble TeKCTUINbHbIe BCNOMoraresibHble BeuwecTBa. CumBatowme
areHTbl

MepcnekTMBHLIM BaprMaHTOM peLleHrs npobnembl 6eccopmManbaernaHon TexHonornm
3aKNIOYMTENBHOW OTAEMKM LIENMON03HbIX TEKCTUIBHBLIX Matepuarnos 6a3vpyeTcst Ha UCMOoSb-
30BaHUM nonukapbokcuncogepXawmx KUCHoT, CNocOBHbIX CLUMBATbL MakKpOMONeKynbl Len-
Nono3bl 3a cyeT o6pas3oBaHUS NONEPEYHbIX CIOXHOAMUPHBLIX CBA3ER. B kauecTBe Takmx
ClUMBalOWMX  areHToB  pekomeHgytotcsa  1,2,3,4-OytaHTeTpakapboHoBas  KMCnoTa,
1,2,3-nponaHTpukapboHOBas KUCMOTA, JIMMOHHAs KUCNOTa, ManevHoOBas U HEKOTOPbIe ApY-
rMe KUCNOTbI C YUCIIOM KapBOKCUNBHBIX rpynmn OT 4 A0 6, Npu 3TOM NPeArnoyTeHMe OTAAeTCA
WUMEHHO NOCNeAHUM.

[nsa yckopeHus peakumu CLUMBKWA MaKpOMOINEKyn LENnmonosbl C NOMOLLLIO Nonukap-
BOKCUKUCIOT NPEANOKEHO UCMOSb30BaTb PasfUYHbIE KaTanMa3aTopbl OpraHU4eckoro 1 Heop-
raHuyeckoro npoucxoxaeHus. M3 Hux Hambonee sddekTMBHbIMU OKasanucb Hochopco-
Aepxalme HeopraHMyeckne CoeivHeHus, B YacTHOCTU runodoctut, docdarsl, IMpotoc-
daT. Haunydwme pesynbTaThl MO nokasaTensM OTAENKU TKaHeN JOCTUratoTCs NPy UCMONb-
30BaHUM rvnodgochuta HaTpusi. TUNUYHLIMK YCRoBUsSMU ans doukcauum nonukapboKeuknc-
70T B LENMIONO3HbIX BOSMOKHAX SBMSKOTCH: ANMTENbHOCTE TepMoobpabotkm 45-90 ¢ npu
Temnepatype 180 °C nmm 15 ¢ npu 215 °C. TexHuueckue pesynbTarsl OTAENKM NPY UCTONb-
30BaHNM NONMkapbOKCMKMCNOT B Ka4eCTBE OTAEMNOYHbIX NPenapaToB AN NpUAaHMa Xronya-
TOOYMaXHbIM TKaHAM CBOWCTB TaKWUX X, KaK MpW MCMOMb30BaHUN XOPOLLO 3apeKOMeHo-
BaBLUero cebs popmansaerngHoro npenapara kapbamona 1.

Jkonormyeckme nperMyLLeCTBa UCMONb30BaHUS NOMKapOOHOBLIX KACTOT:

- oTCyTCTBME BbIGpOCOB cBoBoAHOrO hopManbiersaa B pabouyto 30Hy MalluH;

- oTCyTCTBME cBOBOAHOrO dhopmanbaermaa Ha obpaboTaHHOM TEKCTUIILHOM MaTtepua-
ne;

- CHWKEHMS pacxofa BoAbl 32 CYET MUCKITHOYEHUSI MPOMbIBKW nocne obpaboTku;

- OTCYTCTBME hopManbiernaa B CTOYHbIX BOAAX.

Buononumepsbl

XWTO3aH — camMoe W3BECTHOE BOLOPacTBOPUMOE MPOU3BOAHOE XUTUHA — MPOAYKT
LealeTUnMpoBaHns XuTuHa. XWTo3aH HepacTBOPMM B BOAE, HO XOPOLUO pacTBOPSETCS B
pasbaBneHHbIX pacTBOpax HEKOTOPbIX KUCMOT, B pesynbTare 4ero npuobpeTaeT Monoxu-
TenbHbIM 3apsia. Hamnmume B xmMTO3aHE MOHOrEHHLIX aMUHOMPYMM OMpPeAensieT MHOrMe ero
CBOWCTBA, BKIOYas noTpebuTensckmne, MHoOroobpasmne 1 yHUKanbsHOCTb KOTopbIX obecrneun-
BaeT XMTO3aHy LUMPOKOE MpaKTUYeckoe NpUMeHeHne. XUTo3aH HETOKCUYEH ANA BOAHbIX Op-
raHn3mMOoB M AN YenoBeka. B TeKCTUNbHOM NPOMBILLNEHHOCTM XUTO3aH MOXHO UCMONb30BaThb
A5s JOCTMXKEHNS cnepyrowmx spdeKkTos:

- YNyYLIEHWS HaKpaLLUMBAEMOCTU TKaHEW,
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- 3aKpenneHnsi oKpacok TEKCTUMbHBIX MaTepuanos, OKpaleHHbIX MPAMbIMU KpacuTe-
naMu;

- ANS LWWNXTOBaHUS U annpeTupoBaHns TKaHew;

- B KAYeCTBe 3arycTuTens B nactax A NMUrMEHTHOro neyaTtaHns TKaHew.

MpUMEHEHWE XUTO3aH MOXET HalTU Takke B OMUCTKE CTOMHbLIX BOA,.

JKonornyeckune NpermyLLEecTBa UCMoSb30BaHWUA XUTo3aHa:

- CHWKEHWe TemnepaTtypbl KpacuribHOro pacTeopa, T. €. MeHbluee noTpebnexHne sHep-
ru;

- MUHUMM3aLMs KOHLIEHTpaLMIA ncnonsayembix TBB v kpacutenen;

- MUHUMU3ALUMST BPEMEHM TMPOMUTKA W 3anapuBaHnd, T. €. CHWKeHUe noTpebneHus
3Heprum.

7.6.1 OuncTKa WEepPCTOMOMNHbIX CTOKOB C MPUMEHEHUEM NMPOLIECCOB
ctheppuTU3aLUKM, ranbBaHoOKoarynaumMm ¢ nocneayrowen punstpauven (4.1)

WccnepoBaHns npoBOAMMMCL HA CTOYHbIX Bojax HEeBUHHOMBICCKOrO LLEPCTSAHOro
KOMOWHaTa, Nony4atoLLMXCs NPU NPOMBIBKE LIEPCTU MbINIOM U cogon, — obuin ctok. OumcT-
Ka nposoaunace MeToaoM hepputnsauum ¢ eeeaeHnem 15, 20, 25 % (no o6bemy) marHeTu-
Ta K CTOMHOW BoAe.

Joounctka nponssogunack Ha ranseaHokoarynstope Fe:C (Cu) nnm Ha ranbeaHokoa-
rynsatope Al:C ¢ nocneayowen punsTpaumen.

UcxopHas n ouvlleHHas BoAa Nnocne Kaxkaowm CTagum aHanuamposanach no nokasare-
nsam: XMK, cogepxaHune xupa, NNoTHOro octaTka pacTBOpEeHHbIX BewecTs, pH.

Tabnuuya 7.1 — CpaBHUTENbHbIE NOKA3aTENM UCXOAHOW U OUULLIEHHOW BOALI NMOCHe
KaXA0W CTaanmn JOOHUCTKN

OUULLIEHHBIN CTOK
Wexoaran C e nsayum
lMokasaTenb ka4ecTBa BOAbI | CTOYHas nocne nocnie deppum3ay
Boga beppuTU3aLM ranbBaHoO- | ranbBaHOKOArynALUmM 1
koarynayum dunbTpayumn
XK, mrO2/n 26 592 12 651 7824 496
Copepxanue xupa, Mr/n 7010 3400 2600 350
CopepxaHne NnoTHOro 23 900 15 000 14 100 1500
ocTartka, Mr/n
Conepxanue pacteopen- | 4 54, 11 000 9700 1500
HbIX BELLECTB, MI/n
CopneprkaHvie B3BeLLEH- 10 400 4000 3400 0
HbIX BELLECTB, MI/n
pH 9,0 9,0 7,0 7,0

deppuTU3aLMA LLIEPCTOMOMHBLIX CTOKOB OOECrneuMBaeT CHWKEHWE 3arpsi3HeHU no
XMNK Ha 30 % — 70 %, copepxaHue xupa Ha 50 % — 96 %, nnoTtHoro ocrtarka Ha 43 % —
74 %, pacTBopeHHbIx BelecTB Ha 10 % — 30 %, BaBeLleHHbIX BewecTB Ha 60 % — 93 %.

Mocneaytolan goouncTka ranbBaHokoarynsauuen B koarynstope AlLC nokanbHbix
OYNCTHBIX COOPYKEHUI MO3BOMAET CHU3WUTb COAEPXKaHWE 3arpsA3HEHUIA NO OTHOLLEHUIO K 1C-
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xopHown Boge: XIMK Ha 54 % — 71 %, cogepxaHue xumpa Ha 63 % — 90 %, NnoTHoro ocraTtka
Ha 43 % — 74 %, pactBopeHHbix BellecTB Ha 30 % — 64 %, B3BelleHHbIX BEeLecTB Ha
58 % — 96 %.

Mocnepytollaa ounsTpauus CTokoB nocne ranseaHokoarynstopa Al:C obecneuvsaeT
obee cHwxeHwe 3arpssHeHui no XIMK Ha 77 % — 98 %, copepxaHue xuvpa Ha 93 % —
4 %, nnoTHoro octatka Ha 74 % — 93 %, pacTBOpeHHbIX BewecTB Ha 61 % — 80 %, Base-
LeHHbIX BewecTts Ha 100 %.

Ouuctka Ha ranbeaHokoarynatope Fe:C (Cu) nocne depputm3aumm gana CHUXeHve
3arpsi3HEHMIA MO OTHOLLEHMIO k ucxogHon Boge no XIMK Ha 98 %, copepxaHue xumpa Ha 94 %,
NAOTHOro octatka — Ha 93 %, pacTBOPEHHbIX BeLwecTB — Ha 96 %.

Takum o06pa3oM, BbISIBNEHa BO3MOXHOCTb CO3L4aHUS TEXHOMOrMYECKOM LIemouKn
«peppuTnsaLma—ranbBaHoKoarynauns—ounbTpauns», obecrnedMBarolLlen BbICOKYO CTe-
neHb ouncTkn no XMK Ha 77 % — 78 %, copepxaHnto epcTtHoro xupa 93 % — 94 %, nnot-
Horo octarka Ha 74 % — 93 %, pacTBOpeHHbIX BeLlecTB Ha 61 % — 80 %, B3BELUEHHbIX Be-
wects 4o 100 %.

OumncTKa LIEPCTOMOMHBLIX CTOKOB MO JaHHOW CXeMe CO3AaeT NPeanocChiNKM BHeApeHUs
NMOBTOPHO-0B0POTHON TEXHONOMMW MPOMBIBKM LLEPCTU (MOCNE NPOBEAEHWNA MPOMBIBKM LUEP-
CTUN OYNLLEHHBIMU CTOKaMM).

7.6.2 NMpumeHeHue ynbTpadunbTpauum Ansa KOHLEHTPUPOBAaHUS IWWEPCTHOrO
Xupa U3 CTOYHbIX BOA NPeanpuAaTUi NepBUYHON 06paboTKM WepcTH

B HacTosiLLee BpPeMS OYUCTUTENBHBbIE COOPYKEHWNS LLUEPCTOMOWHBIX NPON3BOACTB [,0-
porocTosLme 1 TPebyoT 3HaUMTENbHBIX KanuTanoBnoXeHun. MabickaHusa n paspaboTkm ad-
(PEKTUBHBIX METOLOB OYMCTKM CTOYHbIX BOA MPOAOITKAKT OCTaBaThCs akTyarnbHbiMU. 3a-
rPA3HEHNs, KOTOpbIe NoMnaaatoT B BOLOEMbi CO CTOYHLIMM BOJAMW NPEeANpUATAA NEPBUYHON
06palboTkn LepcTn, BbiNyCKaoLWMX B CyTKNM A0 50 T MbITOM LLEPCTHN, COOTBETCTBYIOT 3arpsis-
HeHMAM BbITOBbIX CTOYHBLIX BOZ ropoga ¢ HaceneHnem 400-500 Teic. yenoeek. B To xe Bpe-
MS CTOYHbIE BOAbl NPEAnpUSTUA NEPBUYHON 0OpaboTKM LUEPCTU COAEPXKAT LiEHHbIE BeLle-
CTBa U B NEPBYIO ovepeab WEPCTHLIN XNP, CNPOC Ha KOTOPbIA NOCTOSIHHO pacTeT.

B npouecce npombiBkM LepcT obpasyroTes 6onblume o6beMbl CToYHbIX Boa. Pacxop
BOAb! 3aBMCUT OT BMAA LIEPCTM U cocTaBnaeT oT 12 Ao 25 m3/T mbiTon wepctu. XXuponot
ofbpasyeTcs B pesynbrare CoefMHEHUs BbIAENAWNXCA N3 KOXWN OBEL, LLIEPCTHOMO Xupa U
nota. Mot nerko pacteopum B Boge. Ero pactBop nmMeeT LienoyHon xapaktep u obnagaer
MooLLmMMK cBoncTBamMK. LLIEPCTHBIN XUP COCTOUT N3 CMECK CMOXHbIX XMMUYECKUX COeanHe-
HUA — KUCNOT, CNUPTOB 1 3hnpoB. B uicne cnnupToB, UMEIOLLIMXCA B LIEPCTHOM XUpe, Haxo-
JINTCS1 XONECTEPUH, NaHOCTEPUH, LiepunoBbii cnupT 1 ap. (Bcero ot 40 % Ao 55 % BbICOKO-
MoOrekynsipHeIXx  cnupToB). Cpean aduvpoB BCTpeYaloTcA npocThle € oblen dopmy-
nori PCOOR u cnoxHble, Kak NpaBvno, TPYAHO OMbINAOLNECS.

LLlepcTaHOM 1P — He3aMeHUMOE CbIpbe AN KOCMETUYECKON, (hapMaKkonormyeckomn 1
KOXranaHTepenHOW NMPOMbILLNEHHOCTH, CMPOC Ha KOTOPLIA MOCTOAHHO pacTteT. B To ke Bpe-
MS1 OH SIBMNSIETCA OAHUM U3 CaMbIX BPeAHbIX, B1ONOrMYecKy akTMBHbBIX 3arpA3eHUA BOA.

OAHMM M3 NEepCreKTUBHBIX HanpaBneHUn ABNSeTCA paspaboTka ahdEKTUBHBIX METO-
[0B OYMCTKN CTOYHBIX BOJ C UCNOMNb30BaHUEM MeMBpaHHbIX TEXHONOTUN.
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O dheKkTMBHOCTE MeMBpPaHHBIX TEXHOMOTUIA NOATBEPXKAEHA NPU OYUCTKE BOALI 3MYyIb-
TMPOBaHHbIX CTOKOB, MOHOTEHHbIX OPraHUYecKUX BELLEeCTB, YCTOMYMBBLIX 3MYNbCUMA U psaa
APYrMX TPYAHOYA&NAEMbIX MHTPELVNEHTOB.

Ha ocHoBaHMM 3KkCnepvMeHTanbHbIX WCCNefoBaHWi npouecca yneTpadunbtpaumm
LUEPCTOMOWHBIX CTOMHbIX BOA, MpoBeAeHHbIX B nabopaTopHbix ycrnosusix MexoTpacnesoi
npobnemHon naboparopum membpanHbix TexHonorn Tapl'yY nm. M. X. lynatn n npomssog-
CTBEHHbIX ycrosusx Tapasckon ¢abpukm nepeuyHon obpabotkm wepctn AO «Tynnap»
cPOpMynMpoBaHbl CreayroLme pekoMeHAaumMm no MpUMEHEHUIo ynbTpadunsTpauum ans
KOHLIEHTPMPOBAaHMSA LUEPCTHOrO XMpa U3 CToYHbIX Bog dabpuk nepsuyHon obpaboTkn wep-
CTU C Lenbto Goriee NornHoro ero N3BNeYEHNs, a Takke AN OYUCTKM CTOKOB 1 BO3BpaTa BoAbl
B TEXHOMOrMYECKUIA LK.

YnbTpachunbTpaumm MoXHO NoABepraTb CTOKUM OT MOWMKW Kak TOHKUX, TaK M rpyBbix
COPTOB LUEPCTU, T. €. CUMBHO- N Mano3aXMpPeHHbIE CTOKW.

[na npouecca KOHLEHTPUPOBaHUS CTOKOB PEKOMEHAYETCS MCNOonb3oBaTh MeMbpaHsbl
¢ pasmepom nop 0,03-0,05 mkm. U3 BbinyCkaeMbiX Ha CEroaHSAWHUA AeHb NPOMbILLIEHHO-
ctoto ctpaH CHIM membBpaH uenecoobpasHo npuMeHaTb MemBpaHbl Mapku  YIM-MM,
YIMM-100M, nubo YMNM-N, kepammnyeckne membpanHblie anemeHTel APTM-05 M3.

Ana npouecca ynbTpadunsTpaumn 1 KOHLEHTPUPOBAHNS CTOKOB MOXHO WMCMOJb30-
BaTb YNbTPaPUNLTPaALMOHHBIE YCTAHOBKM C NIIOCKOPaMHBLIMM 1 TPYOYaTbIMU KEPaMUYECKNMU
MemBpaHHbIMM  anemeHTamu. pyM 1MCnonb3oBaHWM MIOCKOPaMHbIX 3NEMEHTOB NpoLEecc
HeobxoaMMOo npoBoauTL Npu Temneparype 45 °C u gasnexun 0,3-0,4 MIla, Mpu ncnonb3o-
BaHUW Kepammnyeckux snemeHTos — npu Temneparype 45 °C — 50 °C v gasneHun 0,2 MMa.

C uenbto ctabunsHon paboTbl yCTaHOBKW, UCKIMIOYEHNs 3abuBaHnS kaHarnos 1 noBpe-
XaeHus MmembpaH Heo6xoAMMO NPOBOAWUTL yaaneHue rpybbix MexaHU4eckux npumecein u
npenBapuTenbHbI OTCTOM CTOKOB B TEYEHUE He MeHee 4 4 nnn o6paboTKy CTOKOB Ha rmppo-
LMKIIOHE.

B yctaHoBKe A0IKHbI ObITb NPEAYCMOTPEHbI TEMNOOOMEHHUKWM AN MOAAEPXKaHUS
Temnepatypbl npouecca ynbTpadunbTpauum Ha onTUManbHOM YPOBHE, a Takke (unbTpbl
Ha 100 MKM ANS KOHTPOMNbHOW OYUCTKN UCXOAHBIX CTOKOB OT rpyBGo-ANCNPECHLIX YacTuy, ne-
pea nogayen ux Ha ynsTpadunbTpauuio.

PekomeHayemasi cxema paboTbl yCTaHOBKUM — nosyHenpepbiBHas. KoHueHTpuposa-
HWMe CTOKOB ClneAyeT NPOBOAUTL B 3aBUCUMOCTU OT 3aXKMPEHHOCTM CTOKOB.

MuvHMansHas cTteneHb KOHLEHTpUpoBaHUS (OTHoWeHne obbema dunbTparta K obbe-
My CTOKOB, HaxoAsILUMXCS B YCTAHOBKE) MO CTOKaM OT MOWKM rpyObix COPTOB LLEpPCTM — 5—
7 pas, OT MOWKWN TOHKMX COpPTOR Lepctn — 7—10 pas. MakcumansHas cTeneHb KOHLEHTPUPO-
BaHVSA ONpeAenseTcsl ypaBHEHNEM CKOPOCTU ynbTpadunbTpauum U KOHCTPYKTMBHBIMA OCO-
B6eHHOCTAMM XMpoaoObIBaloLMX cenapaTopos.

OunLLEHHbIE CTOKM ((DUNbTPaT) MOXHO HanpasnsaTb BO BTOPYHO GapKy LLEPCTOMOWHON
MaLUWHbl ANS y4acTusl B MPOLIecce MPOMBIBKA LLEPCTU NOCNE COOTBETCTBYHOLLEro MofKpen-
JIEHWS MOOLLIMW CpeacTBamMu.

YneTpadhmneTpauvoHHas yCTaHOBKa AOMMKHA ObiTb OCHALLEHA MOKLWEW CTaHuuen,
BKIHOYAIOLLEN LMPKYMSALIMOHHYIO EMKOCTb ANA MOIOLLEro pacTeopa, cneunansHble pesepeya-
pbl ANS NPUFOTOBMNEHUS KOHLIEHTPUPOBAHHBIX PACTBOPOB OYMLLAIOLLIMX U AE3UHDULIMPYHOLLNX
cpeacTe.
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YcraHoBKa KOMMNEKTYETCS KOHTPOMNBbHO-M3MEpUTENbHBIMU NpubopaMun 1 cpeacTBaMu
aBTOMAaTVKW, NO3BOMSAOLLMMU OCYLLECTBNATL CNeayowme onepaumn:

- KOHTPOJIb AaBJIEHUA U TEMMNEPATYPbI NPOAYKTa (MM MOKLLErO pacTBopa) Ha BXoae n
BbIXOZE YCTaHOBKY,;

- aBTOMAarun4eckoe perynMpoBaHMe TemnepaTtypbl Npoaykta U MOKLWUX CPEACTB B
npeaenax 40 °C — 50 °C n 55 °C — 60 °C COOTBETCTBEHHO;

- onpegerneHne pacxoaa punbTpaTta u KOHLUEHTpaTa;

- KOHTPOJIb MPO3paYHOCTM UNbTpaTa Ha BbIXOAE U3 YCTaHOBKY;

- OTKIMIOMEHNE BCEWN YCTaHOBKM NMpW TemMneparype npoaykra unm Morowwmx cpeacrs 6o-
nee 75 °C, npu AaBneHUN XXMAKOCTU Ha Bbixofe ycTaHoBku 6onee 0,5 MMMz,

- KOHTPOJb YPOBHSI NMPOAYKTa B UMPKYNALMOHHOM Bake, CUrHanM3auuio BEpPXHEro u
HWKHEro ypoBHEW, aBTOMAaTUYECKYIO Nojayvy UMM OTKIMIOYEHNE NOAAYN UCXOAHbIX CTOKOB B
3aBMCVMMOCTM OT YPOBHSI.

KoHCTpykumusi yctaHoBkM AorpkHa ObiTb mMopynbHOW Ans yao6cTBa pasMelleHus u
MOHTaxa B AENCTBYIOLLEM LiEXe NPeanpUsiTUs neperuyHon o6paboTku WwepcTn. Yanbl u aeta-
I YCTaHOBKM, a Takke TpybonpoBoAbl U apMaTtypa, ConpuKacarLwasnca ¢ NpoaykToM dunb-
Tpauum, LomkHbl 6aTh N3roTOBMNEHBI U3 HEPXKABEIOLWEN CTanu.

Cuncrtema cmaskm MexaHusMoB AO0IPKHa ObiTb CTOMKOM K BO3AEMCTBUIO arpeCcCUBHBIX
cped. Bce emkoctu, yepes koTopbie MPOXOAWUT MPOAYKT, AOMKHbI UMETb 3aKPbIBAOLMECH
KPbILLKM UMW MEOKX AN NpeAOoTBPaLLEHNST UNULLHETO UCNAapeHNs B NMOMELLIEHNM Lexa.

B ycTaHoBKe pormkHa ObiTb NpefycMOTpeHa BO3MOXHOCTb CIiMBa OCTaTKOB MPOAYKTa
13 PUNBETPaALMOHHON N KOHLEHTPaLMOHHOW NINHUIA.

7.7 NMeHHbIe TexHonoruu oraenku (MTO) TeKCTUNLHBLIX MaTepuanos

CywHoctb MTO cocTtonT B 3ameHe GonblUen YacTh XMAKOCTM B OTAENOYHbIX cpeaax
BO34yXOM (BCerga AOCTynHbIM, 6e3BpefHbIM U 6ecnnaTHbIM), BCNEeACTBME Yero B CpefHEM
B 3—4 pa3sa cHwkaeTcs BnarocogepxaHue obpaboTaHHOro mMartepvana U COOTBETCTBEHHO
COKpaLLaeTcs pacxod SHEPrMn Ha yaarneHvwe U3 Hero XMAKOCTM B rpoLeccax Tenroson o6-
paboTku.

Tabnuya 7.2 — CpaBHUTENbHbIE NOKA3aTeNW OTAENKM TKAHEN MO BOAHOW U NMEHHON
TEXHOMOMAM

Mokasarens BoaHas obpaboTka MeHHas ob6paboTka
MoBepxHOCTHast NNOTHOCTb KOBPOBOTO MO- 800 800
noTHa, r/m?2
BnaronornoweHue npu nponutke, % 400 40
YaenbHble 3aTpartbl Ha Harpes NONOTHa OT 1250 240
20°C po 100 °C
BnaxxHocTb nonoTHa nocne obpaboTtkn B 75 45
3penbHuke, %

KonnuectBo Tenna Ansa BbICYLUMBAHWUA MO- 1440 530
notHa Ao 10%-How BnaxHocTu, kx
Pacxop aHeprun, kBT/4 440 150
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Mpenmywectea MTO paccmarpyBaloTCA XMMUKaMU-TEKCTUNbLMKamK. Peanunsauus
MTO nossonseT NoBbICUTEL YPOBEHL HE30NAaCHOCTU M KyNbTYPbl NPOM3BOACTBA, CYLLECTBEHHO
COKpPaTUTL!

- 06beM NPON3BOLACTBEHHbBIX CTOYHbLIX BOA,;

- pacxop TEennoBOW 1 SNEeKTPUYECKON aHepruu;

- NCMONb30BaHME XMMNYECKMX MaTepunaros.

B npoueccax noaroToBkn TEKCTUMBHBIX MarepuanoB MNeHHbIe Cpeabl MOryT YCMELUHO
NCMONb30BaTLCA AN 3MYJNIbCUPOBaHMUA LLEPCTAHbIX rpebeHHbIX NEHT, WAuXToBaHusl, 6e-
neHms (B TOM YMChe U C NPUMEHEHNEM ONMTUYECKMX OTbenuBaTenei), Mepcepusaumm xon-
yaTtobymakHbIX U KapboHM3auum LUepCTAHbIX TkaHen. Hapsigy ¢ ynydweHvem kadecrsa
MOArOTOBKM M SKOHOMMYECKOW COCTaBNSIOLEN YKa3aHHbIX MPOLIECCOB, OTMEYAETCsl MOBbILLE-
HME YPOBHS 3KONOMMYECKOM YNCTOThI MU 6e30NacHOCTU MPUMEHEHUS NEHHbIX TEXHOMOMMA. ITO
HarnsaHO 4eMOHCTPUPYeTCH AaHHBIMU Tabnmupbl.

Tabnuuya 7.3 — Pe3ynsTaTel CPaBHEHUS NPOLECCOB BOAHOMO U MEHHOO LUAUXTOBAHUA U
kapOoHM3aLmm

Cpena Cpeaa
LnuxToBaHue KapGoHuzayusa
BoAHasd neHHasa BOAHaA neHHasa
Aaresuvs wnuxtsl, H 418 6,86 CrteneHb nonumepusa-|266 170

unn npumecen
MpoyHocTb NneHkn, Him 0,58 0,77 Moteps npouHoctn |(15-20 |6-8

wepctn, %
OTHOCKTENbBHBIA pacxoa: 1,00 0,55 OcratouHoe copepxa-(0,7-1,0 |0,5
- BOAbI 1,00 0,65 Hue H2S04, % 1,00 0,85
-Tenna 1,00 0,65 OTHOCUTENBLHBIN pacxog,
- 3NEKTPO3HEPrnm 1,00 0,80 KMCNOTbI

- XMMmarepuanos
CopepxaHve wnuxtel B8(1,00 0,7 Temnepartypa cywkn, °C|85-95 |[75-80
cTOoKax

OObwwme 3aTparthl 1,00 0,7-0,8 |O6wume 3atpartbl 1,00 0,75

1

B TexHONOrMAX NEHHOro KpaweHusi, KOTOPOE OCYLLECTBNASTCA NPU HU3KOM Moayne
BaHHbI (5—10), gocTuraetcs ymeHblUeHWe pacxoaa Boabl (840 30 %), aHeprum (ao 40 %), kpa-
cutenen un TBB (8o 15%) v CywecTBEHHO MeHbLUee 3arpssHeHWe MPOMCTOKOB
(cm. Tabnuuy 7.9).

B npoueccax neHHOWM nevyaTu npexie BCero AOCTUraeTC BO3MOXHOCTb CHWKEHWS
pacxopa saryctutens:

- ANA aKTUBHbIX Kpacutenen — Ha 65 %:

- ANS ANCNEPCHbIX KpacuTenen — Ha 60 %:

- ANA NUrmeHToB — Ha 50 %.

OpHOBpPEMEHHO yMsiIrYaeTcs rpyudp HamevaTtaHHOro marepuana, ynyqwaroTcs Kade-
CTBEHHble MoKasaTenu okpacok. B crnyyae nevat nurmeHtamu (Gonee 80 % ot obuiero
obbemMa nevaTHoOM NPOAYKUMM) Nepexos K BCreHEeHHbIM KpackamM MO3BONSAET NONHOCTLIO UG-
KIMOYUTb NPUMEHEHNE B3PLIBO- U NMOXAPOONACHbLIX 3MYTbCUOHHBIX 3aryCToK.
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Mpy NeHHol neYaTn MHTEHCMMULIMPYETCS NPOLIECC MPOMBLIBKX HanevaTaHHbIX MaTte-
puanos (3a cYeT coaepxaHus B komnoavumn MNMAB-neHoobpasoBaTens), CHWKaeTcs Temne-
paTtypa cukcupytoLen TepmoobpaboTkun (BCNeACTBME MOHWKEHHOrO BRarocojepxaHua mMa-
Tepuana).

Ha cTaguv 3akntounMTenbHOW OTAENKU MEPCrnekTUBHbIe PesynbTaTbl NosyYeHbl npu
06paboTke TEKCTWUMBHBIX MaTepuarnoB BbICOKOKPATHBIMW MEHaMW C HU3KUM COAEepKaHnem
BOAHOW (hasbl, YTO MO3BOSIAET YBENNYNTE CKOPOCTb PaboThl CYLLMIBHO-LUMPUIIbHBIX MALLVH B
1,5-2,0 paza co CHWKEHWEM TemnepaTypbl TepMoobpaboTkn Ha 15 °C — 20 °C. 3to oby-
CNOBMMBAET YMEHbLUEHUE BblAeneHns dopmanbiernga U3 KOMNOHEHTOB annpeTupyroLLmx
KOMMO3ULMIA, yNydLLEeHne nokasartenei obmx 1 cneymansHbIX BULOB OTAENKU (ManocmMuHa-
€eMOCTb, (POPMOYCTONUMBOCTb, MMAPO- N ONEOOBHOCTL, OrHECTOMKOCTL, BUOLMAHOCTb, MPs-
3eoTTankuBaHve n ap.).
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3akntounTenbHbIe NONMOXEHUSA U peKkoMeHaauunun

OpraHusauus pa6oTbl Hag cnpaBouyHukom HOT

Hactoswmi cnpasouHnk HOT noagrotoneH TPIT 39, cocTaB KOTOPOWA yTBEPXAEH
NpoTOKONa COBELLaHWa noj npeacefaTtensCTBOM 3amectutens MuHMCTpa npoMbIeH-
Hoctu n Toproemn Poccuinckon ®epepaumm B.C. Ocbmakosa ot 22 mapta 2017 r. Ne 15-
0B/12) «O cospaHum TexHn4eckon pabouen rpynnbl «[pon3BOLCTBO TEKCTUNBHBLIX N3ge-
M (npombiBka, oTbenveaHne, Mepcepusaums, KpaweHne TEKCTUNbHbIX BOMOKOH, oTOe-
NMBaHWe, KpalleHe TEKCTUIMBHON NPOAYKLMM)».

B xone noarotosku cnpaeoyHuka HOT Gbino npoeeaeHo asa 3acegaquns TPI 39;

- Ha ycraHoBouHOM 3acepaHun (04.04.2017) 6binmn NOCTaHOBMNEHb! KIKOYEBbIE 3a4a4m
no paspaboTke npoekTa crnpasoyHuka HOT: cepa pacnpocTpaHeHns, Cpoku U aTanbl pas-
paboTku cnpasoyHmka HAT; cBop u aHanu3 gaHHbIX OT npegnpusTtui oTpacnuK, Heobxoan-
MbIX A8 OMPEAEneHns TEXHOMOTMYECKMX NMpoLeccoB, 060pyL0BaHNSA, TEXHUYECKUX CrOCo-
O0B, METOAOB B Ka4ecTBe Hawfy4llel AOCTYMHOW TEXHONOMMK, a Takke Ans paspaboTku
cnpaeoyHuka HAT;

- Ha UTOroBoM 3acegaHun (22 Hosibps 2017 r. BbiNM paccMOTPEHbI pe3yneTaTbl nyo-
nmyHoro obcyxaeHus npoekTa cnpaeoyHuka HAT v ero skcnepTuabl B TEXHUUECKOM KOMUTE-
Te no craHgaptmsaumm 113 «Haunyuwme AoCTynHbIE TEXHONOMMNY.

OcHoBHOM 0BMeH mHpOpMaumen, mHpopmmpoBaHue uneHoB TPIT 39, obcyxaeHue
NPOEKTOB, 3aMEYaHUn U NPEeANnoOXeHUNn No copepxaHuio cnpasodHuka HAT, ronocosaHue
uyneHoB TPl 392 6bino opraHv3oBaHO Yepe3 MHOpMaLUMOHHyto nnardopmy Biopo HAT
(www.burondt.ru).

UcTouHukn nipopmauuvm

Mpu paspaboTtke cnpaeoyHvka HOT cobpaH HeGonbwon matepnan u nposeaeH aHa-
JIN3 TEXHUYECKUX, TEXHONOTUYECKMX N YNPaBNEHYECKMX PELLEHNIA, NPUMEHSAEMBIX NPY NPON3-
BOACTBE TEKCTUNMbHBIX M3Aenui (MPOMbIBKA, OTOENMBaHNE, Mepcepu3aums, KpalleHne Tek-
CTWUMNbHbIX BOMOKOH, OTOEennBaHne, KpalleHne TEeKCTUNBHOW NPOAYKLMNY).

B kauecTBe AOMOMHUTENBHLIX NCTOYHMKOB UCXOA4HOW MHopMaumu npy dopMupoBa-
HuM cnpasoyHuka HAT ncnonesoBanues:

- obmumanbHble CTaTUCTUYECKUE CBEAEHUS, OnybnnMKOBaHHbIE B OTKPLITBIX UCTOYHU-
Kax;

- ny6nvkaumm, TEXHUYECKasn nureparypa, CripaBoOYHUKY;

- HOpMaTuBHbIE NPABOBbIE U HOPMAaTUBHO-TEXHNYECKNE [ OKYMEHTbLI,
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- Cnpaso4Hrk EBponeinckoro cotosa no Hamnyywmm AOCTYMHBIM TEXHOMOMUAM.
B pesynbTaTe aToro aHanusa npegcraeneHa MHPOpPMaLMsa O COCTOSHUM TEKCTMNBHOM
oTpacnu B Poccuiickont ®eaepaunm, ceegeHns 06 0CHOBHbIX TEXHOMOMMAX MPOMBbILLNEHHOTO

NPOU3BOACTBA TEKCTUNBHbBIX U3AENMWN.

PekomeHaauum no npuMeHeHuto cnpaBoyHuka HOT

C uenbto coBepLUeHcTBOBaHUSA cripasoyHmka HAT, B ganbHelwem Heobxoaumo obpa-
TUTb BHUMaHWe Ha CnepyroLme Bonpochi:

- YCOBEpLUEHCTBOBATb aHKeTy no cOopy AaHHbIX, 3anpallvMBaeMblX OT TEKCTUIbHbIX
npeanpu[TUA, MO UCMONb3YEMbIM TEXHOMNOTUAM MPON3BOACTBA TEKCTUIBbHBIX U3AENNIA;

- Bbonee noapobHO OTPA3UTL PA3NNYMS B UCTIONb3YEMbIX TEXHOMOTUAX;

- YTOYHUTb CBEAEHWUS O BIIMAHUM TEKCTUMBHOMO NPOU3BOACTBA Ha OKPYXKAMLLYHO cpe-
ay.

B uenom cnpasodHuk HAT oTpaxkaeT npyMeHsieMble NPY NPOU3BOACTBE TEKCTUNBHBIX
n3penvin npoueccel, 06opyAoBaHue, TEXHNYECKNE N TEXHONOrMYeckne cnocobbl 1 MeToAbI, B
TOM YMCNe NO3BOMSAOLMNE CHU3UTE HEraTMBHOE BO3LENCTBME Ha OKPYXXaloLLyto cpeay, cokpa-
TUTb BofonoTpebneHne, NoBbICUTL SHEProaddEKTMBHOCTL 1N pecypcocbepexerHne. B pe-
3ynbTaTe aHanuMsa TEXHOSOMMYECKMX MPoLEeccoB, 00OPyA0BaHUs, TEXHUYECKUX cnocoboB 1
METOL 0B, OMpefereHbl KOHKPETHbIE PELLEHNUS, KOTOPbIE ABMAIOTCH HaUMyuLwMMmn AOCTYNHbI-

MW TexXHONnormamMmn Npu NPoOM3BOACTBE TEKCTUITbHbBIX n3genuin.
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MpunoxeHue A
(cnpaBoyHoOe€)

Knaccudukauma TeKCTUNbHbIX MatepuanoB

TeKCTUNbHBIMM Ha3bIBalOTCA MaTtepuarnbl, COCTOSLME U3 TEKCTUMbHbLIX BOJOKOH.
K HUM OTHOCHATCH Camun BOMOKHA, HUTK, NPSHKa U U3LENNS U3 HUX: BOWMOK, PeTp, TKaHu, Tpu-
KOTa@X, ranaHTepenHble n3gennsa n T. 4.

TeKCTUNbHLIMM BOJIOKHAMWU Ha3blBatOTCA MPOTSXKEHHbIe MMbkue npouyHble Tena ¢
MarnbIMy NonepeyHsIM1 pasMepamm 1 OrpaHNYEHHON ANVHOW, MPUro4HbIE ANA N3TOTOBNEHWA
NPSHKU U APYTUX TEKCTUINBHBIX MaTepmnanos.

TeKkcTunbHbIE BONOKHA ASNATCH Ha TEXHUYECKNE W SIEMEHTapHbIE.

OnemMeHTapHble — 3TO OJMHOYHbIE BOJIOKHA, KOTOPble HEBO3MOXHO Pas3fenuntb Ha
Oonee menkue.

TexHuueckue (MM KOMMNIEKCHbIE) COCTOAT U3 HECKOSIbKUX SIEMEHTapHbIX BOJIOKOH,
CKINEEeHHbIX ApYyr C APYroM (HanpumMep, NbHAHOE BOMOKHO).

Kak anemeHTapHble, Tak 1 TEXHNYECKME BOSIOKHA MMEIOT OrPaHNYeHHYIO ANVHY NOpsAf-
Ka [ecaTkoB unu coteH MmunnumeTpos (1-10—-1-100 mm).

OneMeHTapHOe BOSMOKHO AJIMHOM B HECKOMIbKO COTEH METPOB Ha3blBaeTCH 3SIEMEH-
TapHOW HUTLIO (HaNPUMeEp, HaTyparnbHbIN LWESK, XUMUYECKOE BOTIOKHO).

TekCTUNbHbIE HUTU — 3TO rMOKMe, NPOYHbIe Tena ¢ MasbIMM MNONepPeYHbIMK pasme-
pamu 1 BorbLUON AMIMHOM (HE MMEET OrpaHNYEHWA), COCTOSILLME M3 MPOLONBHO COEANHEHHBIX
BOJTOKOH UMW 31EMEHTaPHbIX HATEN.

Mo cTpyKType TeKCTUMbHbBIE HUTW AENATCH Ha NEePBUYHbIE Y BTOPUYHBIE.

MepBUYHbIE MOMyYaroT cpasy nocrne NPsSASHUS U3 BOMOKOH (npsbka) nnm nocne ¢op-
MOBaHUS (XMMUYECKas HUTb).

BTOpuYHbIE HUTK MOMyYaloT U3 NEPBUYHBIX MyTEM crneumanbHon o6paboTkm ¢ Lenbo
N3MEHEHWS BHELLHEro BUAa 1 CBONCTB. JTO KPYYEHbIE N TEKCTYPUPOBAHHbIE HUTW.

TekcTunbHbIE MaTepuarns! MOryT ObiTb MONyYeHbl Kak U3 BOMOKOH, TaK W M3 NPSKU U
HUTEN.

EfnvHoro onpeaeneHna TeKCTUIIbHbIM MaTepuanam HeT BBuAYy 1x BoMbLIOro pasHo-
obpasnsa. MoxHO nuwb nepedmcnnTe Mx Buabl. lNpexae BCero, 3To MOMOTHA, U B NEPBYHO
ouvepefb — TkaHuW (0T naTuHckoro textum). OT cnosa textum nonyyuna HasBaHWe NPOMbILL-
NEHHOCTb — TEeKCTUIbHAS.

TkaHb — 3TO TEKCTMNbHOE MONOTHO, 0Opa3oBaHHOE B pesynbTaTe B3auMHOro rnepe-
NAeTeHna ABYX B3aUMHO MEpneHAVKYNApHbIX CUCTEM HUTEW. HuTh, pacnonoxeHHble BAOSb
MOMOTEH, Ha3blBaTCH OCHOBHBLIMW (OCHOBA); HUTW, MeXallime nonepek NonoTeH — YTOYHbI-
MW (YTOK).

TpuKOTaXHbI€ NONOTHA MOMny4aroT N3 OfHON unn 6onee HUTEN OOHON CUCTEMbI MNy-
Tem 00pas3oBaHmA NeTesb U UX NepenneTeHns.
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MpunoxeHune b
(cnpaBo4Hoe)

Knaccudumkauma TeKCTUNbHbIX BOMOKOH

Bce TeKCTWMbHbIE BOMIOKHA COCTOAT U3 BbICOKOMOMEKYNSAPHbIX coeanHeHnin (BMC). Mo nponcxoxaeHnto oHM AenATCA Ha 2 rpyn-
Mbl: HATypasbHbIE N XUMUYECKMe.

HatypanbHble BonokHa dopMupytoTes B npupoae 6e3 HenocpeaCcTBEHHOMO Y4acTUs YenoBeKka n COCTOAT B OCHOBHOM M3 OpraHu-
YECKUX MPUPOLHBIX retTepoLienHbix BMC. Jluwb HeBonbLuas rpynna HaTyparnbHbIX BONOKOH COCTOUT 13 HeopraHudeckvux BMC.

XuMmnyeckme BONOKHa (Yalle BCEro us npopykTos nepepaboTkm HedpTU N KaMEHHOTo yrns) BblpabaTbiBalOTCH B 3aBOACKMX YCNO-
BUSIX U COCTOSAT U3 NPUPOLHBIX OPraHNYECKMX reTePOLENHbIX BbICOKOMORNEKYNAPHBIX COSANHEHUN N CUHTETUYECKNX reTepo- 1 kapboven-
HbIX BbICOKOMOMEKYNAPHBIX CO8ANHEHWIA.

Tabnunya b.1 — Knaccngpunkaumsi OCHOBHbLIX TEKCTUIbHBIX BOSTOKOH

Knacc

M/knacc

pynna

M/rpynna

MpeacraButenn

1. HatypanbHble

1.1. OpraHuyeckne BMC

1.1.1. PactutenbHoro
MPOUCXOXAEHNA (Lenno-
nosHele)

XNonok, NeH, AXyT, NeHb-
Ka, KOHOMMSA 1 ap.

1.1.2 KnBoTHOro npowc-
XoxaeHus (6enkosble)

LLepcTb, HaTypanbHbIA
wenk

1.2. HeopraHundeckne
BMC

1.2.1. MnHepaneHoro
NMPOUCXOXAEHMS

Acbect

2. Xnmn4yeckume

2.1. UckyccTBeHHbIE

2.1.1. UenntonosHble

2.1.1.1. V13 pereHepunpoBaHHoO
Lennionossl (rmapaTtLensionos-
HblE)

BuckosHoe, megHOaMMK-
ayHoe, c1MBnoH, NONNHO3-
Hoe

2.1.1.2. N3 yKCyCHOKNCRbIX 3un-

AueTtaTtHoe, au- 1 Tpu-

POB LIenntonossl aueTtartHoe
2.1.2. bernkosble 2.1.2.1. N3 xnBOTHbIX Benkos KasenHoBoe
2.1.2.2. N3 pactutenbHbix 6en- | 3emHoBoe

KoB
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Knacc

M/knacc

2.2. CUHTETUYECKNE

pynna M/rpynna MpepcTasntenun
2.2.1. leTepouenHsle 2.2.1.1. NonmamugHbie KanpoH, HalnoH, sHaHT,
BMC amng
2.2.1.2. MonnadmpHble JlaBcaH, AakpoH, TepuneH
n ap.
2.2.1.3. MonuypeTaHoBble MonuypeTaH
2.2.2. KapbouenHsle BMC (2.2.2.1. MNonnakpunoHUTpune- HwWTpoH, opnoH, katu-
Hble MWIOH U Ap.
2.2.2.2. TonuBuHUNCNMpPTOBBIE | BUHOM, KYpanoH, BUHK-
NOH
2.2.2.3. MonvonedpunHossle MonunponuneH, nonu-
3TUINEH, KypreH
2.2.2.4. TTonvBUHUNXNOPUAHBLIE | XNOPUWH, POBUMb
2.2.3. MuHepanbHble 2.2.3.1. CTeknsHHbIE CTeknoBonokHo
2.2.3.2. Metannuyeckne Metanut
2.2.3.3. Kepamunyeckme Kepamuyeckune HUTH
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MpunoxeHune B
(o6si3aTenbHOE)

Cdepa pacnpocTtpaHeHusa cnpaBoyHuka HAOT

Tabnwuya B.1 — Cdepa pacnpoctpaHeHns cnpasoyHnka HAT

oKnpa 2 HavmeHosaHnue npogykuyum no OK 034—2014 (OKIMA) HavmeHoBaHwue Buaa gearensHoctn no OKB3 2 | OKB3[ 2
13 Mpon3BOLCTBO TEKCTUMBHBIX N3AENNiA TekcTunb 1 N3AeEnNUa TEKCTUNBHbIE 13
13.20 Mpon3BoACTBO TEKCTUNMBHBLIX TKAHEN Ycnyrn no OTAENKE NPSPKU U TKAHEN 13.30
13.20.1 MpounssoacTBo TkaHew (6e3 cneumanbHbIX TKaHen) 13 Ycnyrv no oTaenke npsikn 1 TKaHemn 13.301

HaTyparnbHbIX BONIOKOH, KPOME XJ10mnKa
13.20.11 [Mpon3BOACTBO LUENKOBBLIX TKAHEN Ycnyrn no otbenvBaHnio 1 KpaLleHUo Tek- 13.30.11
CTUNBHBIX HUTEM U NPSHKN
13.20.13 Mpor3BOACTBO NMbHSAHBIX TKAHEN Ycnyrv no otéenvMBaHnio TkaHen u Tekctune- | 13.30.12
HbIX U34ENUA (BKIOYANA OaeXaY)
13.20.14 [Mpoun3BoACTBO TKAHEW U3 IXKYTOBbIX M MPOYMX NyBsa- | YCnyrn no okpacke TKaHew U TeKCTUnbHbIX U3- | 13.30.13
HbIX TEKCTUIbHBIX BONTOKOH Aenuni (BknoYvasn ogexay)
13.20.19 [Mpon3BOACTBO TKaHW U3 NPOYNX PACTUTENBHbLIX TEK- Ycnyr no oTaenke TKaHem N TEKCTUNBbHBIX 13.30.19
CTUIbHBIX BOMOKOH; TKaHW 13 ByMakHOM NMpsikn nsgenuin
13.20.2 [Mpon3BoaCTBO XNONYaTOOYMaXKHbIX TKAHER
Mpon3BoACTBO TKAHEW, 38 UCKITIOYEHMEM CneLanb-
13.20.3 HbIX TKAHEN, N3 XMMWNYECKUX KOMMIEKCHBIX HATEW U
LTanenbHbIX BOOKOH
13.20.6 Mpon3eofCTBO apaMULHbLIX HUTEN 1 BONOKHA
13.30 OTnenka TKaHel N TEKCTUNBbHBLIX N3AENU
13.30.1 OTBenuBaHne 1 oKpallMBaHne TEKCTUNS, BOMOKOH,

TKaHEeW U TeKCTUMNbHBIX U3AENWIA, BKMHOYAsa rOTOBYH
ooexay
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MpunoxexHue I'
(o6a3aTtenbHoOe)

MepeyeHb MapKepHbIX BELWECTB U TEXHONIOMMYECKUX
nokasartenen

Tabnuuya N1 — lNepeyveHb MapKepPHBIX BELECTB AN XnonyatobyMaxkHbIX NPoV3BOACTB

[na atmocepHoro Bosgyxa

JAna BOAHbIX 0OBLEKTOB

Hatp eakun, Coaa kaycTnyeckas)

Aszota guokeng (Asot (IV) okena) XK
Yrnepoga okena BMNK
dopmanbaermg BaBewweHHbIe BelecTBa
B3aBelueHHble BellecTBa XKeneso
pH
Hatpui rugpokena (Hatpusa ruapookucs, CMNAB

Tabnuya N2 — lMNepeyeHb MapKepHbIX BELWECTB ANS LLIEPCTAHbLIX NPON3BOACTB

Ona atmoccdepHoro Bosayxa

[na BoaHbIX 06bEKTOB

Asota guokeng (AsoT (IV) okena) XIK
Yrnepoga okeug BMNK
Cepbl grokens (AHMMAPWA CEPHUCTbLIN) BsBelweHHble BellecTBa
HaTtpus rugpokeng (Hatpus rmapookuch, pH
Hatp egkmn, Copa kaycTuyeckas)
CMNAB
HKupbi

Xpoma TpexBaneHTHble coefMHeHns (B ne-
pecyeTe Ha Cr3*)

Tabnuua N3 — MNepeyeHb MapkepHbIX BELL,

€CTB AN JibHAHBbIX NPOU3BOACTB

Ons atmoctepHoro Bosgyxa

[ns BoAHbIX 06bEKTOB

Asota gunokeung (Asot (IV) okeng) XMK
Yrnepoga okeung BMNK
dopmanbaerng BaBelueHHbIe BellecTBa
BsaBelueHHble BeLlecTBa pH
CNAB

Hatpusa ruapokeng (Hatpus rmapookuce,

Xnopuasl (Cl)

Hatp egkuin, Copa kaycTuueckas)
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Tabnuuya .4 — MNepeyeHb TEXHONONMYECKUX MOKa3aTenen no copocam 3arpAsHAOLLMX
BELLECTB B BOAHbIN 06LEKT OTAENOUHLIX MPEANPUATUA TPUKOTAXKHOW MPOMBILLNEHHOCTH

[nana3oH (3HaueHue):

NEHHOCTL:

- B3BELLEHHbIe BeLle-
cTBa

- BIK

- pH

- XpOMa TpexBasneHT-
Hble COeanHEHNS (B
nepecyeTe Ha Cr3*)

- ClAB

TexHonorn4yeckmn EavHuuya LIeNKOBbIe
nokasarenb n3mepeHusi KaMBOfbHble TOHKOCYKOHHbIE KpacunbHOOT-
BenoyHble
C6pocb! 3arpsisHsto- Mnn 100-150 175-300 150-300
LMX BELLECTB B BOA- 400-700 - 50-700
HbI 0OBLEKT OTAENOM- 76-7,8 9,5-10,5 7,8-10,5
HbIX NPEANPUATUA TPU- 5-10 5-10 0,51
KOT&)KHOW MPOMBbILL- 100-150 40-60 40-80

Tabnuuya .5 — MNepeyeHb TEXHONOMMYECKNX NOKa3aTenen no notpedneHnto pecypcos 1

SHeprum
Nap, Boga, m3/1000 An.aHeprus, T | a3, m3/1000 kr
'kan/1000 kr KI TKaHW kBT1/1000 kr Tka- TKaHW
TKaHW HW
MNpon3BoACTBO TKaHeW M3 HaTypanbHbIX U CMECOBbIX BONOKOH
OTtBapka, bene- 4,0—103,0 40—80 240—410 —
HWe, Mepcepusa-
ums
KpaweHne 36—100 40—200 1900—4600 —
BaknountensHas 4,0—8,0 23—43 180—1250 250—360
oTaenka
Mpon3BoACTBO LLIEPCTSAHbIX TKAHEN
| - [ 1,015 ] no 81,67 | 76,57—93,59
Ta6nuya .6 — MNepeyeHb TEXHONOMMYECKUX MOKa3aTENEN No pacxofam XUMPEaKTMBOB U
MaTepuanoe
Pacxop xumpeaktusoB u TBB, Pacxog kpacutenen, kr/1000 kr
kr/1000 kr TkaHu TKaHW

Mpon3BoACTBO TKAHEW U3 HaTypanbHbIX U CMECOBbIX BONOKOH
Oteapka, 6enerve, 30—60 -
Mepcepusaums
KpawueHve 83—191 36—81
3akntounTensHasa oT- 115—187 0,3—3,0
aenka
Mpon3BoACTBO LEPCTAHbIX TKAHEN

0,332—0,405 0,167—0,204
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Tabnuua 7 — MNepeyeHb TEXHOMOMMYECKKX NOKa3aTene No BbIGpocam 3arpsaHSIOLLNX
BELLEeCTB B aTMocdepy

TexHonornyeckun nokasarens EnvHuya namepenns [Onana3soH (3HauyeHue)
Ownokeunp asota (NO2) r/1000 Kr TkaHn 0o 512,80
Okeunp yrnepoga (CO2) [0 48,32
dopmanbaermg no 593,24
BaBelueHHble BeLecTBa [o 279,70
Mapokeng Hatpusa (NaOH) no 1143,50
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Mpunoxexnune O
(ob6a3aTenbHoOe)

Mepeuyenb HAT, NO3BONSAIOWMX COKPATUTL IMUCCUU B
OKpYXalLlylo cpeay, noTpebneHune cbipbA, BOALI, 3HEPruu U
CHU3UTb obpa3oBaHue OTXOA0B

Tabnwuya O.1 — MNepeveHb HAT, No3BONAOLWMX COKPATUTL AMUCCUM B OKPY>KAIOLLLYHO
cpeay, noTpebneHne Cbipbs, BOALI, 3HEPIUM N CHU3NTL 0Opa3oBaHNe O0TXO0[0B

Ne

HAT

1

HAT 1. YnyyweHne obwpmx 3KONMOrMYEeCcKUx nokasarernen npeanpusiTuii TEKCTUNbHOM
NPOMBILLIIEHHOCTW MyTEM BHEAPEHUSI U MOAAEPKAHWE CUCTEMbI SKOMOMMYECKOro Me-
HeKMeHTa

HAT 2. YnpaeneHne marepuanbHbIMU pecypcaMu U onTUMarnbHas opraHMsauusi npo-
W3BOACTBA ANA CBEAEHUS K MUHMMYMY BO3LENCTBMS HA OKPYXKAalOLLyl0 Cpepy Nnpous-
BOACTBEHHbIX NPOLIECCOB

HAT 3. YnpaBneHve cucTeMon NpefoTBpalLeHUst 3arpsi3HEHUIA CTOYHBbIX Bog, obpasy-
eMbIX B MpoLEeccax OTAENKN TEKCTUMBbHBIX MaTepuarnos

HAOT 4. PauvoHanbHoe ynpaBreHne CUCTEMOM MPEeAOTBPALLEHUsI 3arpA3HEHUIA CTOY-
HbIX BOZ, CHWXEHVE pacxofa CBeXel Boabl U obpasoBaHMe CTOYHbIX BOA Npw obpa-
BoTKe TEKCTUIMbHBIX MaTepuanos

HAT 5. OnTumankbHoe ynpaeneHne CUCTEMON NOTPebneHns 3aneKTposHepPrnm 1 apyrmux
TENOHOCUTENEN C Lienblo pocTa 3HeproadeKTUBHOCTU TEXHONOMMYECKMX NPOLEeCccoB
N CHWKEHWS TEXHOTEHHOrO BO3AEVCTBMSA Ha OKPYKAIOLWYHO CPeAy NMpy NpOu3BOACTBE
TEKCTUIIbHBIX MaTEpPUanos 1 U3LENWA

HAT 6. MNpenoTepalleHre 1 CHKEHWE ra3oBbIx BbIGPOCOB M Nbinun, o6pasyrowmxcs B
TEXHOJIOrMYECcKMX npoLeccax o6paboTky TEKCTUNBHBIX MaTepUanos U U3aenuin

HAOT 7. KoHTpomb KMNo4eBbIX NapaMeTpoB TEXHOMNOMMYECKOro npouecca Ha npeanpus-
TUSIX (BaBreHne, Temnepartypa, ckopocTb 06paboTky, NPoYMe KNYEBble NHANKATOPbI
COrnacHoO TEXHOMOMMYECKUM pernaMmeHTam npeanpusTus)

HAOT 8. KoHTporb 1 nameperne ebibpocos B atmocdepy (NO2, CO2, SOz, nbink, dop-
manbgerva, rmapoKCua HaTpus)

HAT 9. KoHTporsb 1 namepeHue cbpocos B Boay (XIK, BIK, B3BeLleHHbIE BELLECTBA,
opraHudeckue kpacutenu, CMAB, AOX, obwmin dpoccop, obwumin asoT, pH, anekTpo-
NPOBOAHOCTL)

10

HAT 10. CHwkeHne o6pas3oBaHNs OTXOA0B, BOBMNEYEHME B NMOBTOPHOE UCMOSIb30BaHNE

11

HAT 11. CHwkeHne cOpOocoB 3arpsAsHALLMX BeLlecTB, 06pasyoLLmxcs B npoLeccax
MOAFOTOBKM TEKCTUIBHBIX MaTepuarnos

12

HAT 12. CHwkeHne cOpocoB 3arpsAsHAOLLMX BELLECTB, 06pasyoLLMXCs B NpoLiecce Ko-
TIOPVPOBaHNSA LIENMIONO3HBIX, LWEMKOBBIX U LUEPCTAHBIX, MONMamMUaHbIX TEKCTUMNBHBIX
MaTepuanos v U3AENNA aKTUBHBIMU KpacuTensmm
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OkoryaHue mabnuyst 4.1

Ne

HAT

13

HAT 13. CHwkeHne cOpocoB 3arpsasHAOLLMX BELLECTB, 06pasytomnxcs B npoleccax
KpaLleHns NonMM3aUPHbIX TEKCTUMBbHBIX MatepuanoB AUCMNEPCHBIMU KpacuTensaMm 1
LLIEePCTb-NOMM3MUPHON CMECHIO ANCMEPCHBIX U aKTUBHBLIX KpacuTenen Ha oGopyanosa-
HMW NEPUOANYECKOTO AEUCTBUS

14

HAT 14. CHwkeHne cOpoCoB 3arpsasHAOLWLMX BELLECTB, 06pasyomxcs B npoueccax
KpalLeHWs LIenniono3HbIX TEKCTUNBHBIX MaTepuanosB KyGoBbIMM KpacuTENsaMm Ha 060-
pyAOBaHUU NEPUOANYECKOrO AENCTBUSA

15

HAT 15. CHwkeHne cOpocoB 3arpasHAOLLMX BeLLecTB, 06pasytomxcs B npoueccax
KpaLleHWs LUEPCTAHOro BOMOKHA, TOMCA, NEHTbI, NPSPKM, TKaHW, CYKHa KUCTOTHLIMU Me-
TannokoMnsekcHsIMU (1 : 2) kpacurensammn

16

HAT 16. CHwwkeHne cOpOCoB 3arpAsHALWMX BeLecTs, 06pasyrowmxcs B npoleccax
neyaTy TEKCTUMbHBIX MaTepUarnos NUrMEHTaMu

17

HAT 17. CHwwkeHwne Boibpocos NO2 (MapkepHoe BelecTso), 06pasyromxcs npu pabo-
Te oTAernoyHoro obopyaoeaHus

18

HAT 18. CHwwkeHwne Boibpocos CO2 (MapkepHoe BelecTso), obpasyromxcs npu pabo-
Te oTAernoyHoro obopyaoBaHUs

19

HAT 19. CHukeHue BbibpocoB dopmanbaernaa (MapkepHoe BeLecTBo) B atMocdepy,
06pasyoLLMXCA B MPOLECCax 3aKniouUTENbHON OTAENKN TEKCTUMBHBLIX MaTepuarnos

20

HAT 20. CHwkeHne BbIBPOCOB rmapokcmaa HaTpus (MapKkepHoe BELWEeCTBO) B aTMO-
chepy, obpasyomxcs B NpoLeccax MepcepusaLim LIeNnono3sHbIX Y Lennoro3oco-
aepxawmx (bonee 40 %) TeKCTUNBHLIX MaTeEpPUanoB

21

HAT 21. MNpegpoTBpaLyeHme n cHwkeHne Boibpocos NNIOC n MmacnsaHbIX TymaHoB, obpa-
3YIOLMXCA B TEXHOMOMMYECKMX MpoLieccax 06paboTkv TEKCTUIBHBLIX MaTepuaros 1 N3-
nenvn

22

HAT 22. CHwkeHne noTpebneHns TennoBon 3Heprin (napa) n SNeKTPOSHEPrMM B Npo-
Lieccax NoAroTOBKM TEKCTUBHBIX MaTepuasos

23

HAT 23. CHwkeHne noTpebneHns TennoBon 3Heprim (napa) 1 3neKTpOSHEPrv B Npo-
Lieccax KpalleHWs TEKCTUIbHBIX MaTepuanos

24

HAT 24. CHwkeHne noTpebneHns TennoBon 3Heprimn (napa) 1 3neKTpoOsHeEprn B Npo-
Lieccax 3aKniounTENBHON OTAENKM TEKCTUNBHBLIX Mateprarnos
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MpunoxeHune E
(o6s3aTenbHOE)

OHeproahhPeKTMBHOCTb

E.1 KpaTkaa xapakTepucTuka OTpacnu ¢ TOUYKU 3peHuUss pecypco- 1
3HepronoTpeGneHusn

Mpon3BoACTBO TEKCTUMBHBIX M3AENMIA, BKIOYasA NpoUecchl NPOMbIBKY, OTOENMBaHus,
Mepcepusaunn, KOmNopupoBaHUS TEKCTUMbHOW MNPOAYKUMK, OTNMYaeTCa SHeprosaTpaTHo-
CTbHO, TPYAOEMKOCTbLIO U CYLLIECTBEHHbIM BoOMNOTpebneHem.

Tak, ocobol cTaTbel B 3aTpartax rno Npov3BOACTBY OTOENEHHbIX, MMaAKOKpalleHbIX 1
HabWBHbIX TKAHEN, TPUKOTaXKHBIX MONOTEH U U3AENWIA ABNAOTCS 3aTpaThl HA 3HEpPro- 1 BOAO-
notpebnerve. MoaToMy BCE OTAEMOYHbIE MPEAMNPUSTUS PasMELLaloTCs PSAOM C BOAHBIMU
pecypcamu. o 3anagHO-eBPONENCKAM HOPMaM pacxol Ha oTAEnKy 1 Kr TeKCTUNMbHBIX MaTe-
punanos coctaenset 100 n Bogbl 1 15-20 kBT 4 aHeprn. PeanbHble pacxofbl TEXHOMOrn4ye-
CKOM BOAbl Ha POCCUIMCKMX TEKCTUNbHBLIX MPEANPUATUSX MPEBOCXOAAT 3T undpbl B 2—
3 pasa.

Peluerve npobnem akonornaaumm TEKCTUMBLHOMO OTAENOYHOrO NPOU3BOACTBA HEBO3-
MOXHO 6e3 ganbHenLwero passuTus COBMELLEHHBLIX CnOcOBO0B MOArOTOBKW, KpaleHUs 1 3a-
KIIOYUTENBHOM OTAENKN TEKCTUMNBHBIX MaTepmarnos, a Takke 6e3 BHeapeHua pecypcocbepe-
raroLmx, 6e30TX04HbIX, 3KONOrMYECKN YNCTBIX TEXHOMOMMIA Ha OCHOBE UCMONb30BaHUsA 61o-
XUMUYECKMX, PU3MKO-MEXaHUHECKMX MPOLIECCOB U HOBbIX BUAoB 3Heprui (Y3, BY, nnasma,
CBM).

Tak, co3gaHne SKONOrMYHbIX U pecypcocbeperarowmx TEXHONOrMN valle ecero 6asu-
pyeTca Ha TeMNepaTypHOW WHTEHCUdUKALMN NPOLUECCOB, MUCMOMb30BaHUM BUOXMMUYECKNX
KaTanmsaTopoB W NMOBEPXHOCTHOW CENEKTUBHOW MOoANMUKaLMN BOSIOKHUCTBIX MaTepuanos,
WCKITHOUYEHMM BbICOKO3aTpaTHbIX NPOUECCOB, TakmMxX, HaNpUMeEp, kak Mepcepusaumns. Mcnonb-
30BaHME TEXHOMOTMYECKOro Mpouecca nevaTtaHns NO3BOSMSET OCYWECTBNATb peannsaumto
ManooTXOA4HbIX U pecypcocteperatolmx TEXHONOMN, MOCKONbKY WCKMOYaeTcsa onepauuns
NMPOMBbIBKM HaneYaTaHHbIX TKaHeN.

E.2 OCHOBHbIe TeXHONOrnYeckue nNpoLecchbl, CBA3aHHbIe C
UCNONib30BaHUEM 3HEPIrumn

TexHonornyeckme NPoLecchl, CBA3aHHbIE C UCNONB3OBAHNEM SHEPIMK NPYU NPOU3BOA-
CTBe TEeKCTUMBHbIX U34enui, MpnBeaeHsb! B pasaenax 1 n 2 Hactoawero cnpasodHuka HAT.

E.3 YpoBHM noTpeGneHus

YaeneHbI pacxof CbIpbEBbIX MaTepuanoB Npu UHTEHCUBHOM Pa3BEAEHUN CEnbCKO-
XO35IMCTBEHHOW MTULbI NpuBeLEH B pasaene 3 v npunoxexHum I
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E.4 Havnyuwme OCTynHbIe TEXHONOIUU, HanpaBfieHHbIe Ha
noBbllWeHne IHeproachPeKTMBHOCTM M ONTUMU3ALIMIO U COKpaLLeHue
pecypconoTpebneHus

Homep 1 HaumeHosanue HOT Moapasaen cnpaBoyHuka HOT

HAT 5. OnTumanksHoe ynpaeneHne CUCTEMON No- Moapasgen 5.1.5
TpebneHust anNeKTPO3HEPrn 1 APYrnX TEMNMOHO-
CUTEnen C Lenbto pocTa 3HeproadpekTUBHOCTM
TEXHOMNOMMYECKMNX MPOLIECCOB 1N CHUXKEHMSA TEXHO-
FEHHOro BO3AEWCTBUS Ha OKPYXXaroLLyto cpeay
NPV NPON3BOACTBE TEKCTUMBHLIX MaTepuanos u
nagenun

HAT 22. CHwxeHne noTpebneHns Tennosomn Moppasgen 5.3
3Heprim (napa) 1 3NeKTPO3IHEPTUN B nNpoLeccax
MOArOTOBKN TEKCTUMBHBIX MaTepManos

HAOT 23. CHuxkeHne notpebneHnsa Tennosomn Moppaspen 5.3
3Heprim (napa) 1 3NeKTPO3HEPTUN B npoLeccax
KpaLLeHMs TEKCTUNBHbLIX MaTepuanos

HAOT 24. CHuxkeHne noTpebneHms Tennoson Moppaspen 5.3
3Heprum (Napa) 1 aneKTPo3Heprun B npoLeccax
3aKIMYUTENBHON OTAEMNKN TEKCTUNBHBLIX MaTepu-
anos

E.5 9koHOMUYeCcKue acnekrbl peanu3auumn HAT, HanpaBneHHble Ha
NoBbIWEHUE 3HeProaPEeKTUBHOCTU U ONTUMM3ALIUIO U COKpaLLLeHue
pecypconotpebneHusn

HoBble 3KkoHOMWuYECKue yCrioBUs, CNOXUBLUMECA B POCCUM, CTaBAT TEKCTUIbHYIO OT-
pacnb nepep HeoBXOANMOCTBIO NOUCKA HOBbIX MYTEN MOBbILLEHUST KOHKYPEHTOCNOCOBHOCTU
npoaykumn. MNMepen oTpacnsio CTOAT 3aa4n NOBbLILLEHUS KA4EeCTBa NPOAYKLMK, CHUXKEHUS ee
ceBecToMMOCTM NpU CYLLECTBYIOLEN CTPYKTYpe CbipbeBol Basbl. Ocobblli MHTEpPEC B Cno-
KMBLUENCS CUTyaLUn NpefcTaBnseT BO3MOXHOCTb pELLeHNs 3TUX 3aga4y nyTeM paspaboTku
HOBBbIX 1 COBEPLUEHCTBOBAHNS YK€ CYLLECTBYIOLLMX TEXHONOMMN, He TpebyioLmx oBHOBNEHNA
napka o60pyaoBaHMs OTAENOYHbIX NPEANPUSATUN, a Takke MONCK OTHOCUTENBHO HEAOPOTUX W
BbICOKO3(P(PEKTUBHBIX TEKCTUIBHBLIX BCMIOMOraTesbHbIX BELLECTB.

YHuBepcanusaumsi n yHUuKauus TEXHONOMMYECKNX PEXXMMOB COBPEMEHHOIO 0Gopy-
JLOBaHWSA NO3BONSIOT MPOU3BOACTBY CTaTb Honee aKOHOMUYHBLIM, 3KONOMUYHBIM U TMOKUM.

Tak, B HacTosLlee BpeMs cosgaHbl 60nee 3KOHOMUYHBIE CYLUMMBbHBLIE MalLUHBI, OCHO-
BaHHbIE Ha NPUMEHEHUM NHPPaKpaCHbIX NyYel U TOKOB BbICOKOM YacToTbI.

Ha psage nepenosbix npoussoacTte Poccuiickon deaepaunm BHeApEHbl TEXHOMOMM
akobeneHma Ha OCHOBE BMOXMMUYECKUX TEXHOMOMMIA, rAe LWenoYyHas oTeapka 3aMeHeHa Ha
BroobpaboTtky. NpoBeaeHHOE TEXHNKO-3KOHOMUYecKkoe 060CHOBaHWE NEPCNEKTUBHOCTA UC-
Nonb30BaHWA OepMEHTATUBHO-NEPOKCUMAHBIX TEXHOMOMMI NOArOTOBKW, KOTOPOe CBUAETENb-
CTBYET, YTO SKOHOMUYECKUIA 3ODEKT ANA NPeAnpUsTUA OTpacnn coctaenaeT (Mo AaHHbIM Ha
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2008 r.) oT 131,64 (py6./1000 M TkaHW) Ao 166,01 (py6./1000 M TkaHm). MpW yCrnosum, YTo
npeanpuaTre Bbinyckaet B cyTkn 280 ThiC. M TKaHEW, SKOHOMWYECKUA 3MEKT COoCTaBuT
45 082 py6. B CYTKW, a 4nst NPOM3BOACTB BOMbLUEN NPOM3BOACTBEHHON MOLLUHOCTBIO, HAMPK-
mep 450 TbiC. M TKaHeln, — 59 238 py6. B CyTKU. [JONONHUTENBEHO UMEETCH 3KOHOMUS 3a CHeT
CHWKEHWUS! LeNOYHOCTM CTOMHBIX BOA, W MX TemnepaTypbl coctasut 1024,88 py6. B CyTKU.

Wcrnone3oBaHe HOBOrO MOKOMEHUA OTAENOYHOro 0GOpPYAOBaHWS AMA TPMKOTaXHBIX
V3AENMIA NO3BONSAET NOMyYaTh LUTYYHbIE TPUKOTEXKHbLIE U3AESNS C YNYYLLEHHbIM Ka4eCTBOM
hopmMupoBaHMSA 1 CTabunmaaLmm, SKOHOMUTL 3MEKTPOSHEPTUIO HE MEHee YeM B TpU pasa,
YBENUYUTL CbEM MPOAYKLUMM C 3aHMMaeMoit niowaan B 2,7 pasa (M32). Mpu atom cebectou-
MOCTb 3aKIUYUTENBHBIX onepaumn cHwkaeTes B 2—2,5 pasa.

E.6 MepcnekTUBHbIE TEXHONOrMKU, HanpaBJieHHbIe Ha NOBbIWEeHUe
3HeproapPeKTMBHOCTU U ONTUMMU3ALIUIO U COKpaLLeHue
pecypconoTpetneHus

E.6.1 TexHonorm o6paboTkn TEKCTUMBHBIX MaTepuarnos C UCMONL30BaHNEM SHEpPrum
aneKkTpomarHUTHbIX konebaHun BY/CBY-guanasoHa (cM. pasaen 7) No3BOnsOT CHUUTL!

- pacxog Kkpacutenen Ha 10 % — 20 %;

- pacxoa NTPC Ha 10 %;

- pacxon BoAbl B cpegHeM Ha 15 %;

- PaCXOA SNEKTPOIHEPTUMN.

E.6.2 Vcnonb3oeaHne GMONONMMEPOB B OYMCTKE CTOMHBLIX BOA OT MPeanpusTUA Tek-
CTUNBHOW oTpacnu (CM. pasaen 7) No3BonuUT AOCTUYb:

- CHWKEHWS TeMnepaTypbl KpacunbHOro pacTeBopa, T. €. MeHbLuee noTpebnexHne sHep-
ru;

- MUHMMM3ALMKX KOHLEHTpaLmii ncrnonb3yemMbix TBB 1 kpacutenen;
- MUHMU3AUMM BPEMEHWN MPOMUTKA W 3anapuBaHus, T. €. CHWKEHUe noTpebneHns

3Heprw.

E.6.3 MeHHble TexHonormu otgenku (MTO) TekCTUNbHBIX Matepuanos obecneynsaloT
B cpeaHeM B 3—4 pasa CHWKeHne BnarocoaepkaHust obpaboraHHoro marepuana u, cooTeeT-
CTBEHHO, COKpaLLeHUe pacxoja 3Hepruv Ha yaaneHve us Hero XnmakocTu B npoueccax Ten-
noBoi 06paboTkn. Tak, B TEXHONMOrMAX MNEeHHOro KpalleHWsl, KOTOpoe OCYLIECTBAETCA Mnpn
HU3KOM Moayrne eaHHbl (5—10), pocTuraeTcst ymeHbLueHne pacxona soabl (40 30 %), aHeprum
(po 40 %), kpacutenen n TBB (ao 15 %) 1 cylLlecTBEHHO MeHbLUee 3arpAsHEHNe NPOMCTO-
KOB.
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