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BBepeHue

Hactoawwun cnpasouHuk HAOT sBnaeTca AOkyMEHTOM no craHgapTusauvum, paspabo-
TaHHbIM B pesynbTaTe aHanmMaa TEXHOJOMMYECKMX, TEXHUYECKUX U YNpaBneHYecknx peLue-

HVIIZ, npruMeHAeMbIX Npu NpoM3BOACTBE LIEeNnonos.l, ,D,peBeCHOﬁ Macchil, 6ymarm, KapToHa.
KpaTkoe coaepxaHue cnpaBoYHMKA

BsepneHue. [peacrasneHo kpatkoe cogepxxaHne cnpasodHunka HAT.

MpeaucnoBue. YkasaHa uenb paspaboTtku cnpasovHuka HAT, ero cratyc, 3akoHoga-
TenbHbIA KOHTEKCT, KPaTkoe OnMcaHune npoueaypbl CO34aHNA B COOTBETCTBUM C YCTAHOBIIEH-
HbIM MOPSAKOM, a TakkKe B3anMMOCBA3b C aHaNoOrMYHbIMU MEXAYHaPOAHBIMU JOKYMEHTaMMU.

O6nactb npumeHeHus. OnucaHbl OCHOBHbIE BUAbI AEATENBHOCTU, Ha KOTOpLIE pac-
npocTpaHsieTca aencTene cnpaeoyHuka HAT.

B paspene 1 npeacraBneHa vHgopmaLma 0 COCTOAHWM U ypoBHe passutua B Poc-
cunckor Pepepaumm Npou3BOACTBA LIEMMIONO3bl, APEBECHON Macchl, Bymarn, kapTtoHa, a
Takke NpuBeaeH KpaTkui 0630p SKONMOrMUYECKUX acnekToB.

B paspene 2 npefcTaBneHbl CBEAEHMA O TEXHOMOMMYECKUX Mpoueccax, NpumeHsie-
MbIx B LIBI Ha oTaenbHbIX TEXHONOrMUYECKUX yYacTKax, CoaepKaLlme:

- KpaTkoe onuncaHue paboTbl OCHOBHOMO W BCMIOMOraTensHoro 060py0BaHus;

- MHpopMaLMIO O pacXoAe Cbipbs U XUMUKATOB;

- BOMPOCHI 3HEPro- 1 BogonoTpebneHns, BOL00TBEAEHUS,

- KONNYECTBEHHBIN N Ka4eCTBEHHBIN COCTaB COPOCOB M BbIBPOCOB 3arpAsHAIOLLMX Be-
LLecTB;

- METOAbI OYNCTKMN CTOYHBLIX 1 OBOPOTHBIX BOA M ra30BbiX BbIOPOCOB;

- 06pazoBaHNe SMUCCUA, OTXOL40B U MYTU UX YTUM3ALMN.

B paspene 3 paHa oueHka noTpebneHWsi SHepropecypcoB U YPOBHEW 3MUCCUIA B
OKPYXXatoLLyt0 cpedy, XapakTepHbIX AN NPOU3BOACTBA LIENntonossbl, ApeBecHon macehl, Oy-
Maru, kapTtoHa B Poccuiickon denepaumn.

Pasgen nogrotoBneH Ha oCHOBE AaHHbIX, NPeAcTaBneHHbIX npeanpusaTuamm Poccun-
ckon depepauunm B pamkax paspaboTkm cnpasodHka HAOT, a Take pasnmyHbIX nutepaTtyp-
HbIX NCTOYHWNKOB.

B paspene 4 onvcaHbl 0cobeHHOCTU NOAXOA0B, NMPUMEHEHHbIX Npy paspaboTke AaH-
Horo cnpasoyHnka HAT v B Lenom cooTeeTCTBYOWMX [paBmnam onpeaeneHmust TEXHONOrMm
B Ka4yecTBe Haumydlleh [OCTYNMHOW TEXHONOrMM, a Takke pa3paboTku, akTyanusaumu u

onyGrnMKoBaHNA MHAOPMALMOHHO-TEXHNYECKUX CMPABOYHMKOB MO HauMyYlM AOCTYMHbIM

Xl



TexHonornam (noctaHoenexHue [paeutensctea Poccurickon degepaummn ot 23 aekabps
2014 ropa Ne 1458) n MeTogmyeckum pekoMeHAaUMsM Mo OMPeAeneHnio TEXHOMNOMN B Ka-
YecTBe HaunnyuLlen AOCTYNHOW TexHonorum (Npukas MyuHMCTEpCTBa NPOMBILLNEHHOCTU U TOP-
rosnun Poccuickon ®epepaumm ot 31 maprta 2015 roga Ne 665).

B paspene 5 npuBeneHo kpartkoe onucanve HAT ans npovsBoacTBa LEnnonosbl,
LpeBecHO Macchbl, Bymaru, kKapToHa, BKIoYast:

- CUCTEMbI 3KONOMMYECKOrO M SHEPreTUYECKOr0 MEHEAXMEHTa, KOHTPONS U MOHUTO-
pWHra TEeXHOOTUYECKMX MPOLIECCOR;

- TEXHUYECKUE N TEXHOMNOMMUECKNE PELLEHUS ATS NMOBbLIWEHNS 3HEpProadhekTBHOCTN,
pecypcocOepekeHunsl, CHUKEHMUS SMUCCUI 3arpsIsHSAIOLLMX BELEeCTB, MeToabl obpalleHus ¢
0TX0AaMM 1 NOBOYHBIMU NMPOAYKTaMU NMPOU3BOACTBA.

B paspene 6 npvBeaeHbl JOCTYNHbIE CBEAEHNA 00 3KOHOMWYECKUX acnekTax peanu-
3aymm HAT Ha npepnpusaTtusx Poccuinckon ®epepaumm.

B paspene 7 npuBefeHbl CBEEHNSA O HOBbIX TEXHOMOMYECKUX U TEXHUYECKUX peLue-
HUAX (He NpUMeHsieMbIX B Poccny Ha MOMEHT MOArOTOBKM CMPaBOYHMKA), HanpaBneHHbIX Ha
MOBbILLEHNE SHEPro3PHOEKTUBHOCTU, PECYPCOCOEPEKEHUS, CHMKEHNE SMUCCUN 3arpA3HSItO-
WMX BewlecTs, 3pdeKkTMBHOE oOpalleHue ¢ oTxoAamu, MPOMEXYTOYHbIMA U NMOBOYHBIMU
npoayKTamu.

3aknountenbHbIe NMOMOXEHUA U peKoMmeHpauun. [NpreesieHbl CBEASHUS O YneHax
TexHu4Yeckor paboyen rpynnbl, NPUHMMAaBLLKX y4acTue B pa3paboTtke cripasoyHuka HOT. Pe-
KOMeHAaUuM NpeanpusTUsSiM No AanbHEWLUM UCCrefoBaHNsaM 3KONOrMYECKUX acrnekToB UX
LESATENbHOCTH.

Bubnuorpadus. MpreeaeH nepeyeHb UCTOMHUKOB MHOPMAaLK, UCMOMb30BaHHBLIX
npu paspabotke cnpasoyHmka HAT.

TepMuWHbI, ONPefeneHns 1 CoKpalleHUsi, NCNOMb3yeMble B HACTOSILLEM CrpaBOYHUKeE

HAT, coctaeneHsl B cooTBeTCTBMM C [1], [2] M NpuBELEHbI B NPUNOXEHNN A.

Xl



Mpepgucnosune

Lienu, OCHOBHble MPUHLMMNbLI U NOPSAOK paspaboTku cnpaBoyHuka HAT ycTaHOBMEHbI
NopsiAKOM onpeAeneHnst TEXHOMOMMK B KaYecTBe Haunydlleid 4OCTYNHOW TeXHOMOMK, a Tak-
Xe paspaboTku, akTyanusauum n ony6nvKoBaHWsi MHGOPMAaLMOHHO-TEXHUUYECKUX CrpaBoy-
HUKOB MO HauWyylWwuUM AOCTYMHbIM TeXHoMorWsM (nocTaHoBfeHue lMpaBuTenscTBa Poccuii-

cKkoli depepauun ot 23 gekabps 2014 r. Ne 1458).

1 CTatyc foKyMeHTa
HacToswmii MHOPMaLNOHHO-TEXHUYECKU CNPABOYHMK MO HaUIyUYLWWUM AOCTYMHbLIM
TexHonormsm «MpousBoACTBO Lie//I003bl, APEBECHOV Macchl, Gymary, kapToHa» (ganee —

CnpaBoYHUK HAT) ABNSEeTCS AOKYMEHTOM MO CTaHAAPTU3aLMN.

2 NHdopmaymsa o paspaboTumkax

CnpaBoyHuk HAT paspaboTaH TexHuueckol paboueit rpynnoit Ne 1 (TPI-1) «Mpous-
BOACTBO LeN/0M03bl, APEBECHOW Macchl, 6ymarn, KapTOHa», cOCTaB KOTOPOI YyTBEepXAeH
npukasom PocctaHgapta oT 17 uona 2015 r. Ne 827 «O TexHuuyeckoi pabouyeli rpynne
«lMpon3BOACTBO LeN/0N103bl, APEBECHO Macchl, bymaru, kapToHa».

MepeyeHb opraHusauuii U UX NpeacTaBuTenei, NpUHUMaBLUUX yyacTue B paspaboTke
cnpasoyHuka HAT, npuBeaeH B pasfernie «3akliounTesibHble NOMOXEHNUA Y peKoMeHZauum».

CnpaBouHuk HAT npeacTtaBneH Ha yTBepxaeHue Boopo Hamnyylmx AOCTYMHbIX Tex-

Honorwii (manee — Bropo HAT) (www.burondt.ru).

3 KpaTtkasa xapaktepucTuka

CnpasoyHuk HAT codepxuT onucaHve NprMeHSEMbIX Npu NpPou3BOACTBE LEe/to0-
3bl, APEBECHO Macchl, Bymaru, KapToHa TEXHOMOTMYECKNX MpoLEeccoB, 060pyaoBaHus, Tex-
HMYeCKMX Crnoco6oB, MEeTOAOB, B TOM YWC/€ MO3BOMSALWMX CHU3UTb HeratMBHoe BO3Aeit-
CTBME Ha OKpyXatwLlyl cpegy, BogonotpebneHne, NoBbICUTb SKOHOMUYHOCTb, KOHKYPEHTO-
CNOCOGHOCTb, 3HepProappeKTMBHOCTL, pecypcocbepexeHne. M3 onucaHHbIX TexXHonoruye-
CKMX MpoueccoB, 060pYyAOBaHMs, TEXHUYECKMX CMOCO6G0B, METOAOB OfNpefesneHbl pelleHus,
ABNAOWMECA HaWNYYWUMKN AOCTYMHbIMK TexHonorusamu (HAT). Ans HAT B cnpaBo4HuMKe

YCTaHOB/1I€Hbl COOTBETCTBYIOLLNE TEXHO/OIMYECKNE NOKa3aTesn.

4 B3anMOCBA3b C MeXAYHapOAHbIMU, PerMoHasibHbIMW aHanoramu
CnpasouHuk HAT paspaboTtaH C yyeTom crnpaBo4HuMKa EBponeiickoro coto3a no
HAT «Mpon3BofCcTBO LEeNsonossl, ApeBecHO Maccbl, bymarn, kapToHa» (European Com-

mission. Best Available Techniques (BAT), Reference Document for the Production of Pulp,
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Paper and Board, 2015) [3] n ocoGeHHOCTEN NPON3BOLACTBA LIENNIONO3bl, APEBECHOW Macch|,
Bymaru, kapToHa B Poccuiickon ®epepaupmm.

5 C6op maHHbIX

WHbopMaLmsi 0 TeXHOMOMMYECKNX mpoueccax, 06opyaoBaHWKM, TEXHUYECKMX Croco-
Bax, MeTogax, NPMMEHSIEMbIX MPU NMPOV3BOACTBE LEMMONosbl, JPEBECHOW Macchl, Bymary,
kapToHa B Poccuiickon Pepepaunm, 6bina cobpaHa B npouecce paspaboTkmM CnpaBoYHMKa
HAT B cootBeTcTBMU C MNMopsgkom cbopa gaHHbIX, HEOBXOANMBIX ANSt pa3paboTku cripaBoy-
Hvka HOT v aHanvaa npuopuTeTHbIX Npobnem oTpacnu, yTBepXaeHHbIM npukasom PoccraH-
fapta ot 23 nona 2015 r. Ne 863.

6 B3anmocBA3b ¢ gpyrumu cnpaBoyHukamm HOT
B3anmocessb HacToswero cnpasodHuka HOT ¢ gpyrmmn cnpasovnmnkamn HAOT, pas-
pabaTbiBaeMbIM/ B COOTBETCTBMU C pacnopsixkeHnem MNpasutensctea oT 31 okTabpa 2014 r.

Ne 2178-p, npuseneHa B pasgene «Obnacte NPUMEHEHNNA.

7 UHdpopmanumsa o6 yTBepxaeHUU, onybnmkoBaHuM u BBeaeHUU B AeUCTBUE

Cnpasoynuk HAT yTBepxkaeH npukaszom PocctaHpapta ot 15 pekabpsa 2015r.
Ne 1571.

Cnpasoynuk HOT BBegeH B aevicteue ¢ 1 utons 2016 r., opuumansHo onybnukosaH B
NMH(OPMAaLMOHHONW cucTeme OBLWEero nonb3oBaHMs — Ha oduumansHoM cavte depeparbHo-
ro areHTCTBa MO TEXHWYECKOMY PEerynMpoBaHviO M MeTpororum B cetu UHTepHer

(www.gost.ru).
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UHOPOPMALMNOHHO-TEXHUYECKUWA CNPABOYHUK
no HAUNYYWUM AOCTYNHBLIM TEXHONOIMrNAM

NPOMU3BOACTBO LENNONO3bl, APEBECHOW MACCHI, BYMATU, KAPTOHA

Manufacture of pulp, paper and board

Nara BBeaeHna — 2016-07-01

OGnacTb NpMMeHeHusA

Hacroawwn cnpasodnnk HOT pacnpocTpaHseTcs Ha crneayllme OCHOBHblE BUAbl
LEeATENbHOCTU:

- ApeBecHo-noaroTosuTenbHOE nNponssoacTseo (ArM);

- NPOV3BOACTBO cynbdaTHol uennonossl (CHA);

- NPOU3BOACTBO cynbguTHOM Lenmnonossl (CPU);

- MPOM3BOACTBO MEXaHNYECKUX BUAOB APEBECHON MacChl:

- nedmbpepHas gpesecHaa macca (44M);
- TepmomMexaHuyeckas macca (TMM);
- XMUKO-MexaHnyeckasa macca (XMM);

- XMMUKO-TepMoMexaHuyeckas macca (XTMM);

- NPOM3BOACTBO ByMary, B TOM YACHE C UCTONb30OBaHWEM PEreHepUpPOBaHHOrO BOJOK-
Ha 13 MakynaTtypsl;

- MPOW3BOACTBO KapToOHA, B TOM YMCME C WCTONb30BaHWEM pPereHepupoBaHHOrO BO-
TNIOKHa 13 MaKynaTyps!.

CnpaBoynmk HAOT Takke pacnpocTpaHseTcs Ha NPOLECChl, CBA3aHHbIE C OCHOBHLIMU
BMAAMWN [EATENIbHOCTU, KOTOPbIE MOTYT OKa3aTb BMNSAHWE Ha 06beMbl SMUCCUIA UK MacLUTa-
Obl 3arpsis3HEHNA OKpyXatoLLen cpeabil:

- MOATOTOBKA ChbIPbS,;

- XpaHeHue 1 NoaroToBKa TONNMBa (YEPHbIN LWENOK, KOPO-APEBECHbIE OTXOAbI);

- NPOW3BOACTBEHHbIE MPOLECCHI BCMOMOraTenbHbIX NMPOU3BOACTB (MPUIrOTOBIEHNE XM-
MWKaTOB A5 OTOEnKN, pereHepaums N3BECTKOBOrO LUMama, O4MCTKa CTOUHbIX BOA).

CnpaoyHmk HOT He pacnpocTpaHaeTcs Ha:

- MPOM3BOACTBO YNakoBkX 13 Bymarm n kapToHa;

- NPOoLEeCChl TeCco3aroToBUTEINbHbIX pa60T.



LJononHuTenbHble BUABI AEATENBHOCTU MPU NPOM3BOACTBE LIENSHONO3bI, ,D,peBeCHOIZ

Maccol, Bymarn, kapTtoHa U COOTBETCTBYIOWME UM cnpaBoyHMkM HOT (Mo pacnopspkeHuto

MpasuTenbctBa Poccuiickon Pepepaummn ot 31 oktsabpst 2014 r. Ne 2178-p) npusegeHs! B

Ta6nv1u,e 1 (I'Ipl/l ycnosuu, 4TO yCTaHOBNEeHHAaA MOLHOCTb KOTEeSbHbIX YCTAaHOBOK OTHOCUTCA K

npeanpusaTUsaM 1-i kateropvn).

Tabnuuya 1 — JononHuTenbHbIE BUAbI AESTENBHOCTN

Bupg, aesTensHoCcTU

CootBeTcTBYIOLWMIA cnpaBoyHuk HOT

BbipaboTka napa v anekTpo3Heprum Ha Ten-

NnoBbIX CTaHUNAX

CxuraHve Tonnvea Ha KpynHbIX NPOMbILL-

NIEHHbBIX NPEANPUATUAX B LNAX NPpOM3BOA-

CTBa SHEepPrumn

npOMbILIJJ'IeHHbIe CUCTEMBI OXNaxXaeHus

(rpaguvpHW, NnacTuHYaTble TENI00OMEHHNKN)

MpOMBbILWNEHHBIE CUCTEMBI OXNAXAEHUA

O6nacTb NnpumeHeHna Hactoswero cnpasoyHuka HAOT no kogam OKMA v Bugam pen-

TensHocTM OKB3/[] npeacraenena B Tabnuue 2.

Tabnuya 2 — ObnacTtb NpUMEHEHUst HacTosLero cnpasoyHuka HOT

OoKnag

HavmeHoBaHuWe npogyKkuumn
no OKNA

HavmeHoBaHuve Buga aesitens-
HocTu no OKB3[ «OK 029—
2014 (KOEC, pea. 2) Obuye-
pOCCUMNCKMI knaccudmkarop
BWA0B 3KOHOMU4ECKO Jies-
TEeNbHOCTU» (YTB. NPUKa3OM
Poccrangapta ot 31 siHBaps

2014 r. Ne 14-cT1)

OoKB3[4

Paspen C

Mpoaykunsa obpabaTtbiBaroLmnx NPOM3BOACTB

17

Bymara n uagenus ns 6ymarn

Mpownseoacteo Bymarn n Gy-
MaXHbIX W3LENUIA:  NPOon3-
BoACTBO GymMaxHOM Maccel,
6ymarn unun nsgenuii ns po-
NoNHUTENBLHO 06paboTaHHON

Bymarn

17

171

Lienntonosa, Gymara u kapToH

MponssoacTeo  LENNHONO3bl,
ApeBecHon Macchl, Bymaru u

KapToHa

171




oKng

HaumeHoBaHme npoaykumm
no OKNAg

HaumeHoBaHve Buga gestens-
Hocth no OKB3O[ «OK 029—
2014 (KOEC, pea. 2) O6buye-
POCCUICKUIA KnaccrdukaTop
BWAOB 3KOHOMMWYECKOW Aesi-
TENMbHOCTU» (YTB. MPUKA3OM
Poccranpapra ot 31 aHBaps

2014 r. Ne 14-cT)

OKB34

17.11

Llenntonosa

MpPOW3BOACTBO  LIENSIHONO3bI
1 LpEeBECHOM Macchl:

npov3BoACTBO OTOENEHHOW,
He MOMnHOCTbID  0TBEeneHHoN
Unn HeotbeneHHon Oymax-
HOW [pEBECHOM MacChbl U
LiEeNnntonosbl  MeEXaHU4ECKUM,
XUMUYECKMUM  (pacTBOpeHue
WNM HenoriHoe pacTeope-
HWE), a TaKke MnonyxumMuye-
CKUM MeTof0M nepepaboTky;
Npou3BOACTBO  LIEMNIONO3bI
N3 XIIOMKOBOIO MyXa;

OYMLLEHNE OT YEPHMN U TU-
norpadpckomn

Kpackv  npu

npon3BoACTBE BymakHOon

Maccbl U3 MakynaTypbl

17.11

17.11.1

Llenntonosa apeeecHasn u uen-
nrornosa U3 MPOYMX BOJIOKHM-

CTbIX Marepmanos

Mpon3BoACTBO LENMonosbl

17.11.1

17.11.11

Llenntonosa gpesecHas, pac-

TBOPUMble copTa

17.11.12

Llenntonosa ApesecHast
HaTpoHHas unM cynbdarHas,

Kpome pacTBOPUMbIX COPTOB




HaumeHoBaHve Buga gesitens-
HocTu no OKB3[] «OK 029—
2014 (KOEC, pea. 2) ObLue-

oK HavmeHoBaHWe npoaykumm poccuckuii knaccudunkaTop OKB3L

no OKMNg BWA,0B 3KOHOMUYECKON pen-

TEMbHOCTU» (YTB. NPMKA3OM

Poccranpapra ot 31 aHBaps

2014 r. Ne 14-cT)

17.11.13 |Uennonosa papesecHasd Cyrlb-
duTHaA, KpoMe pPacTBOPUMBIX

copToB

17.11.14 |Macca ppesecHad, nonydae-
Masi MEXaHWU4YECKUM Cnocobom;
nonyuenntonosa  ApeBecHas:;
Lennono3a 13 npoynx BOSOK-

HUCTbIX MaTepuanoB, Kpome

JOPEBECUHBI
Mpon3BoacTBO  ApPEeBECHON 17.11.2
Maccbl

17.11.9 |Ycnyrn no npoussogctey uen-|[ponsBogctBO NpoYnx BO- 17.11.9

NON03bl oTAENbHbIE, BbINOMHA- | JTOKHUCTbLIX I'IOJ'ly(ba6pMK8TOB

eMble cyGroapaaYnMKom

17.11.11 |Uenntono3a ppesecHas, pac-

TBOpVMbIe copTa

Pasgen 1. O6wan nHopmaLuma 0 POCCUNCKON LIeNSTHONO3HO-

OyMaxkHOW NPOMbILLSIEHHOCTH
1.1 AHanu3 xo3ANCTBEHHOMN AeATeNbLHOCTHU

1.1.1 NMonoxeHune oTpacnm B MUPOBOM NPOU3BOACTBE NMPOAYKLUU LESNSHONIO3HO-

GyMaXHOM NPOMbILWIIEHHOCTHN

Pacnonarasi orpoMHON necocbipbeBoii 6a3oi (OKONO YEeTBEPTU MUPOBLIX 3anacos
LPEBECUHDBI), POCCUACKMIA NECONPOMBILLNEHHBIN komnneke 1 LIBIM 3aHMmatoT HesHaunTenb-

HOe MecTO B 3KOHOMMKe cTpaHbl: 0,8 % — B BBI1, 3 % — B 06beme NpOMbILLNEHHOW MPOo-



aykumm n 2,5 % — B o6beme akcnopta. Ecnm B 1992 rogy Poccusi 3aHnmana 10-e mecTo B
MUpe No Bbinycky Bymarn u kapToHa, To B 2014 rogy— yxe 1l4-e mMecTO, NponycTvB Bnepes
Takme cTpaHbl, kak tOxHasa Kopesi, bpaswnusa, NHana n NHaoHe3us. 3a ykasaHHbIi nepuog,
06beMbl MPOM3BOACTBA B [aHHbIX CTpaHax Bblpocin B 2, 2, 3 u 5 pa3 COOTBETCTBEHHO.
3a 3T0 Xe BpemMsa Kutaii (1-e MecTo) yBenmuun o6beMbl BbiNycka Gymary M kapToHa B
4,8 pa3a (cm. pucyHok 1.1). PocT npoussBogcTBa bymarn u kaptoHa B Poccuu 3a 4yeTBepTb
Beka cocTtaBun 25 %, yaenbHblli BEC POCCUNCKON NPOAYKLMM B MMPOBOM O06beMe Npon3BOA-

cTBa 6ymaru un kapToHa cHusunacs ¢ 2,3 % o 1,9 %.

KuTait 104,9
CUWA T4[r~
AnoHns 26,2
FepmaHusa 22,4
0. Kopes l/] /8
KaHapga 111
PUHNAHANA 10,9
LWseuuns | 10,8
Bpasnnusa 10,4
NHans 10,2
MHpoHesnsa 10,2
Ntanusa 8,5

dpaHuusa = 8

Poccus 7,5

1 1 t 1 r

0 20 40 60 80 100 120

PucyHok 1.1 — Mpon3BoACcTBO Bymarn 1 KapToHa BedyLumMmn ctpaHammn B 2014 rogy,
MH T (1o gaHHbIM PAO «ByMnpom»)

1.1.2 OCHOBHble 3KOHOMUYECKNE nokasaTenu 0Tpacne|7| neconpomMbilWwNeHHOro

KOMnNsiekca

HecmoTpsa Ha NOCTOAHHO PacTYLLY KOHKYPEHLMIO HA MUPOBBIX PbIHKaX NECHbIX TOBa-
pos, LIBI no-npexHemy asnsetcsa Hanbonee adeKTUBHOW OCHOBOW YCTONYMBOIO pasBuTUs
BCEr0 POCCUICKOro /IECONPOMBILLIEHHOTO KOMMJIEKca.

HapoaHox035iCcTBEHHbIN ad)hekT oT paboTel LIBM B 3koHOMUKe Poccum npeBbiwaeT
BHyTpuoTpacnieBylo Npubbinb 6onee yem B 3 pasa, NOCKOnbKy npogykuus LIBM HaxoauT ca-

MO€e LWNpokKoe npumMmeHeHne BO MHOrMx oTpacnidax HapoAHoro xo3sicTBa — cTpouTenbcTee,
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NULLEBOW, NErKOW, XUMUYECKON, TEKCTUINBHOM, MEGENBHOM NPOMBILLIIEHHOCTU, NPOU3BOLCTBE

YNaKoBKN AN pasfimyHbIX NOTPeOUTensCkMX TOBapoB U ObITOBOW TEXHWKW, co3paBas aoba-

BOYHYHO CTOMMOCTb MO BCEMY aCCOPTUMEHTY MPOLYKLMM, BbIMYCKAEMOW CMEXHBIMU MPOU3-

BogctBamu (cMm. Tabnmuy 1.1). Mostomy oueHka yaensHoro Beca LIBI B o6beme BanoBoro

BHYTPEHHEro npoaykra Poccun, ncxops Tonbko mns npon3BOACTBEHHbIX nokasartenemn oTpac-

1N, SBNSAETCS 3HAUYUTENBHO 3AHVKEHHON.

Tabnuya 1.1 — OCHOBHblE 3KOHOMMWYECKME noKka3aTenu oTpacnen NeconpoMbILLIEHHOrO KOMMnekca

B 2013-2014 rogax (ucmoyxuk: daHHele Poccmama, obpabomxka PAO «Bymnpom»)

Hepesoob- | Mpoussoactso | Jlecosaro-
Mokasatenb Mepwuog, usn
paboTka mebenu TOBKM
2014 104,5 94,7 101,5 100,5
NHpekebl npowus-
2013 95,7 101,4 94,2 96,7
BoacTB, %
14/13,% 9,2 6,7 7,7 3,9
MpubbIne Jo Hano- 2014 111 -14,7 3,8 -12,2
roobnoXxeHus, 2013 4.8 8,5 4,0 -3,2
mMnpa.pyo. 14/13,% - - 5,0 -
2014 11,3 13,0 6,4 1,9
YpoBeHb peHTa-
2013 9,2 8,1 9,0 -1,0
BenbHoOCTU, %
14/13,% 122,8 160,5 711 -
WMHBecTumm B OC- 2014 325240 391748 - 59756
HOBHOW KanuTan, 2013 41 2514 42 655,9 - 7 502,0
mnpa.py6 14/13,% 78,8 91,8 - 79,6
2014 103,1 230,4 156,5 185,5
YncneHHocTs pabo-
2013 107,9 237,4 1442 192,7
TarLux, ThiC.Yen.
14/13,% 95,6 971 108,5 96,3
MpoussoanTens- 2014 4634,1 1616,7 1220,0 -
HocTb  TpyAa (OT- 2013 42410 1657,2 1304,0 -
rpy3ka npoaykumMm Ha
14/13,% 109,3 97,6 93,6 -
1 4en.), Toic.pyb.
CpenHemecayHas
2014 29,5 18,4 18,1 21,6
3apnnara paboTHK-
KOB, 3aHATbIX B NPO- 2013 27,2 17,0 16,8 20,0
M3BOACTBE, 14/1 | Homu- 108,4 108,2 108,3 108,1




HepeBoob- | Mpoussogcteo | Jlecosaro-
MokasaTenb Mepuog LBn
paboTka mebenu TOBKM
TbIC.pybnen 3,% Han.
pearnb-
100,6 100,4 100,5 100,3
Hasa

1.1.3 OCcHOBHbIe NPOMbILLTIeHHbIE TEXHOMOrMyeckne nNpoLecchl B LEnsono3Ho-

6YMaKHOM NPOMbILIIEHHOCTH

B Poccun npouseBozcteo Bymars v KapToHa OCHOBaHO Ha UCMOSIb30BaHWN BONOKHU-
CTbIX NonyabprKaToB, NoMy4YaeMbIX XUMUYECKUMM, MEXAHUYECKUMY, TEPMOMEXaHNYECKUMUN
N XMMUKO-TEPMOMEXAHUYECKUMN METOAAMMU NepepaboTku pacTUTeNbHbIX MONMMEpPoB (ape-
BECUHA, KaMblILL, 3M1aKOBasA M pUcoBas ConomMa u ap.).

PaznuuatoT cynbdaTHbIi, CynbOUTHBIA, HEUTPanbHO-CYyNbMUTHBIA Cnocobbl Npons-
BOACTBA LENMONO3bl, @ Takke MEXaHN4YeCKMn, TEPMOMEXAHWYECKUN,  XMMUKO-
TepMOoMeXaHN4YecKkuii crnocobbl MoNy4YeHns JpeBecHON Maccel. Kpome Toro, B npouecce noa-
roToBKM OyMapkHOW MacCbl B KOMMO3MLMM C MEPBUYHBIM BOJIOKHOM AKTMBHO WCMOSb3YETCA
pereHepupoBaHHOE BOMOKHO, Nofly4aemoe npu nepepaboTke MakynaTypbl.

XapakTepHon 0COOEHHOCTBIO OTPACIU ABMAETCS NMPUMEHEHNEe TEXHOMOMUN pereHepa-
LM XMMMKATOB, KOTOpas NMO3BOMAET NPefoTBpalLaTh 3arpa3HEHNE OKpYKatoLWen cpeabl Le-
nokamu, obpasyroLmmMncs B MPOLECCe Bapku Lienntonossl. Mcnons3oBaHne LLEenokoB B Kaye-
CTBE AOMNONHUTENBHOrO UCTOYHMKE SHEPTMU C NMPUMEHEHWEM COBPEMEHHbBIX TEXHOMOMMIA No3-

BOMSIET PE3KO MOBbLICUTL 3PP EKTUBHOCTL CynbdaTHOro npolecca.
1.1.4 Bbinyckaemas npoayKkuus

LlenntonosHo-6ymakHbIe MPeanpusTUS NPOUSBOAAT MPOAYKUMIO C BbicOKoM nobas-
NEHHOW CTOMMOCTbLIO, CNPOC Ha KOTOPY B POCCUM HEYKNOHHO pacTeT Ha MPOTSXKEHUM Mo-
cnefHux 18 net. 3Ha4NTENBHO N3MEHUACh CTPYKTYpa OTe4ecTBEHHOro noTpebnerHns Gyma-
MM N KapTOHa COKpaTUnnCb 06beMbl peanu3aumm Ha BHYTPEHHEM pbIHKE raseTHon Gymaru,
TEXHMYEeCcKUX 1 cneymansHeix Bymar. Bornee yem B aBa pasa BbIPOC CNPOC Ha TapoynakoBoY-
HYI0, CaHWUTaPHO-TUMMEHNYECKYIO U XO3SNCTBEHHO-ObITOBYIO NPOAYKLMIO, MOSBUIMCE U cpa-
3y ke crany BoCTpebOoBaHHbIMA MENOBaHHbIE U NaMUHMPOBaHHbIE Gymary, BbICOKOKaude-
CTBEHHble OUCHbIe Bymary, 3Ha4YMTENIbHO PaCLUMPUIICA acCopTUMEHT BymaHo-6enoBbix

nsaenvn.



B Tabnuue 1.2 nprvBeseH 0OCHOBHOWM acCOPTUMEHT NMPOAYKLMKN LIENMHONO3HO-BYMadKHbIX

npeanpusTn Poccun.

Tabnuya 1.2 — OCHOBHOW aCCOPTUMEHT MPOAYKLMM LIeNMoNo3HO-0yMakHbIX NpesnpusTuii Poccum

(Tblc. T) (MemoyHuK — daHHble Poccmama)

O6bem nponsBoaCcTBa
Ne HaumeHoBaHue npogyKkymm
TbIC. T %
1.  |Uenntonosa pgpeeecHas u LENnonosa U3 npoymx BOMOK-
HUCTbIX MaTepunarnos, B TOM YMChe: 7503,2 100
- Lenntonosa gpepecHas cynbdaTtHas n HaTpoHHas 51257 68,3
- Llenntonosa gpeeecHasi cynbgpuTHasn 3370 45
- Macca gpesecHast 2040,5 27,2
2. |Uennronosa ToBapHas, B TOM YMChe: 2253,3 100
- cynbhaTHas 2219,7 98,5
- CynbuTHasA 33,6 1,5
3. Macca gpesecHasi, B TOM Yncne: 2040,5 100
- Macca ApeBecHas TEpMOMEXaHMYECKas 5225 25,6
- Macca gpeBecHas npo4as 912,0 447
- nonyuenntonosa (nonyxmMuyeckas) 606,0 29,7
4. Bbymara un kapToH, B TOM Yucne: 8012,5 100
- Bymara 49432 61,7
- KapTOH 3069,3 38,3
5. |bymara, B TOM uncne: 49432 100
- raseTtHas 1635,5 33,1
- ohceTHas Ans neyartu 404,9 8,2
- Bymara ansi roppmpoBaHus 1390,7 28,1
- Bymara nucyas u TeTpagHas 5,8 0,1
- Bymara Tunorpadckas 11,1 0,2
- Bymara menoBaHHas gns nevatu 90,0 1,8
- kpadpT-Oymara meLuoyHas 430,0 8,7
- OBymara Ans U3roTOBIIEHWSA TMIMMEHUYECKUX U KOCMEeTHYe-
CKMX candpeTok, NonoTeHeL Nnn ckaTepTen, sarta Lennto-
1N03Has, NOMOTHO U3 LISNMO3HbIX BOSIOKOH 400,0 8,1
- Oymara npovas 580 11,7
6. |KapToH, B TOM uncne: 3069,3 100




O6beM npon3BoaCcTBa

No HavmeHoBaHue npogykumm
TbIC. T %

- KApTOH TapHbIil (kpadT-NanHep) HeMe0BaHHbIN 1732,0 56,4
-TecT-naitHep (6ymara wau KapToH ANS MNIOCKUX C/0EB

roppokapToHa) HemMmenoBaHHbI 471,0 15,3
- KApTOH nepenneTHbIi 52,0 1,7
- KAPTOH TeXHUYeCKuii npounii 61,4 2,0
- KAPTOH CTPOUTENbHbLI NPoYnii 166,0 54
- KAPTOH 06/INLOBOYHBIN 140,0 4,6
- KApPTOH MeNoBaHHbIM A5 U3roTOB/IEHNSA NOTPEOUTENLCKO

Tapsl 21,6 0,7
- po4yne BUAbl KapToOHAa 425,0 13,9

MoTpebneHne 6ymarn n kaptoHa B Poccun B 1992-2013 rogbl, ThiC. T NPUBELEHO Ha

pucyHke 1.2.
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| ITaseTHas 6ymara | | TMpoayKuns caHNTapHO-TUTMEHNYecKoro

1 X03.-6bITOBOr0 HasHavyeHus (TUCbo)
| NMenoBaHHan bymara

fomeen . TapoynakoBouHble Bugbl | | Apyrue Bugbl Gymaru u kapToHa
—————— 6ymaru n kaptoHa

PucyHok 1.2 — lNoTpebneHve 6ymarn v kaptoHa B Poccumn B 1992-2013 rogpl, TbiC. T
(MictouHuk: paHHble Pocctata, FAOSTAT DataBase, o6pa6oTka PAO «Bymnpom»)
HecmMOTpsi Ha CBOW OFPOMHbIA NOTEHLMas, OTeYEeCTBEHHbI/i 1IECONPOMbILLINEHHbIN

KOMM/IEKC HE BXOAUT B 4YUCJ/I0O NPUOPUTETHbLIX 0Tpacne|‘/'| 3KkoHoMUKM. B Poccum owyuiaercs



ocTpas HexBaTka MOLLHOCTEl Mo NPOWU3BOACTBY NOTPEGUTENIbCKMX TOBAPOB 13 ByMaru 1 kap-

TOHa, a BO3pOoCLUMIA CNPOC Ha HUX YA0BNETBOPSIETCA B OCHOBHOM 3a CUHET MMMopTa.
1.1.5 Mpown3BoacTBO U NoTpebneHne bymarn n kaptoHa B Poccum

BanaHc notpebnexus 6ymarn n KaptoHa, Casibf0 BHELUHEIKOHOMUYECKON AesATeNlbHO-
ctu no npoaykumn LIBMN B 2006-2014 rogax npuseneH Ha pucyHke 1.3.

3a nocnegHue 10 NeT CyLeCTBEHHbIX U3MEHeHWin B o6bemax Npou3BOACTBA U 3KC-
nopTta poccuiickoii npoaykumm LIBIN He Habnoganock. MpakTnyeckn Becb POCT BHYTPEHHEro
notpebneHns Gymarv M KapToHa MPoM30LLEeN 3a CYET pocTa MMMOPTa, B OCHOBHOM MpPOAYK-
UMM BbICOKMX LEHOBBIX KaTeropwii, He npou3BoAMMOi B Poccum unu Bbinyckaemoli B Hefo-

CTaTOYHbIX 06bEMAX.

7529 7565

7000 6631

6000
NPOU3BOACTBO, ThbIC.T

5000

13KCNOPT, ThIC.T

40007434 7581 7700 73?3 7581 7545 7741 7763 8023

MMnopT, TbIC.T

-n0Tpe6neHme, TbIC.T
474

1000 1787 1810 977 2095 2162
1179
0 1 0canbio B[ no
0 07-2329 ~ 0  -2507 -2338 -2307 -2360 -2606 LB, fuin.USS
295 334, 0
-1000 -383
-806 -693
2000 L -1408
| T 1 1628 g
-2255

2009 2010 2011 2012 2013 2014

PrcyHok 1.3 — BanaHc notpeb6aeHns 6ymary 1 KapToHa, cabfo BHELIHEeIKOHOMUYe-
CKOW geATensHocTM no npogykuumn LIBM B 2006-2014 rogax
(NcTounnk: @TC, Pocctar, o6paboTka PAO «bBymnpom»)
CyuwiecTByowmnii agncbanaHc Mexay pacTyliMm BHYTPEHHMM CMPOCOM POCCUIACKOrO
pblHKa 1 OTCTaBaHWeM Mo o6bemaM ¥ acCOPTUMEHTY NPON3BOAMMON POCCUACKMU Npeanpu-
ATUAMN GYMaXKHO-KAPTOHHOM NPOAYKUMM MPUBEN K 3HAUYNTENbHOMY YBeMYeHUo 06bLeMOB

“MMopTa Ha MPOTsHXKeHUW nocneAHux asaguatv net. B 2006 rody caibAo BHELLHEel TOprosau
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Lennno3Ho-bymaxHsiMn ToBapamu LIBIM cTano oTpuuaTenbHbIM M NPoAo/XaeT CTpemu-

TeNnbHO pactu, npesbicvB B 2014 rogy 3HavyeHve B 2,2 mapg gonnapos CLUA.
1.1.6 CTpyKTypa aKcnopTa 1 umnopTta Lenaoi03H0-6yMaxHOW npoayKuymum

CTpyKTypa 3KcrnopTa 1 umnoprta npvBefeHa Ha pucyHke 1.4.

naBHbIM OGHLEKTOM 3KCMOPTa SIBMSIOTCSA TOBapbl HU3KUX LLEHOBbLIX KaTeropuii: BOMOK-
HUCTble nonydabprkatbl, razeTHas bGymara, kpadT-6ymara v kpadT-nainHep. MnopTupyroT-
CS B OCHOBHOM 6ymMara W KapTOH C Me/loBaHWEeM, MOKPbITUEM W MPOMNUTKOM, CaHUTapHO-

rMrneHnyeckne nusgenvs, obou, BbICOKOKa4YeCTBEHHas I'IOTpEGVITe.I'IbCKaﬂ ynakoBka.

MMIMOPT 3KCTOPT
-1500 -1000 -500 0 500 1000 1500
BOJIOKHWCTbIE MonydabprkaTh! (47) 1024
Gymara rasetHas (4801) 608
KpaghT-6ymara v kpadr-kapToH  804) 300
ra 1 kapToH ¢ men. AM v Brop.Bon.  805) 136
-989 (48 menoBaHHble Gymara 1 KapToH
933 (48 6ymara 1 KapTOH C MOKPbITEM M NPONUTKON
-160 (48 Gymara nanmpocHas
477 (48  obou
-969 (48 caHUTapHO-TUMVieHNYeCKas MPOAYKLMA
414 (48  Tapa mynakoBka

-101 (48 APNbIKK U ITUKETKN
60 (48 6raHKu, Gyxrasmepckue KHurm

117 Apyrvie BAdbl GyMary, KaptoHa v 13aenuii 13 HiAx

PucyHok 1.4 — YncTbIiA 3KCMOPT Lienono3Ho-6yMakHoV npogykuymn B 2014 rogy,
MH gonnapos CLUA (VcTounuk: faHHble @TC, obpaboTka PAO «ByMnpom»)

HeobxogmmocTb passutua LIBM Poccun, BHeapeHne HAT v 6GuoTexHonornin onpege-
nsetca 60/bWMM NOTEHUMANIOM pocTa OTeYeCTBEHHOrO CpeAHeayLIeBoro noTpebneHns 6y-

mMaru n kapToHa.
1.1.7 CpegHegyweBoe notpebnexHune bymarm n kaptoHa B Poccumn

CpeaHeayliesoe notpe6neHne Gymary n kKaptToHa NpuBeAeHO Ha pucyHke 1.5.



Ha paHHOM rpadmke MOXHO BbIAENWUTL TpW rpynnbl cTpad. [lMepsas rpynna — co
cpegHeayweBbiM noTpebneHnem 150-250 kr/yen — BkAOYaeT CTpaHbl C Pa3BUTON 3KOHOMMU-
ko (CLUA, Kawapgy, cTpaHbl EBpocoto3a, AnoHuto n KOxHyto Kopeto). [ns HUX xapakTepHo
CHWXeHVe 06beMOB NOTPe6eHNs Ha NPOTSHKEHUN MOCNeHUX NIeT (3a UckyeHrem HOXHOM
Kopewn). BTopas rpynna ctpaH — notpeb6seHne Ha ypoBHe 45-55 kr/uen. (BknwovaeT u Poc-
cuo), TpeTba — WNHAMA n cTpaHbl APpUkM — Ha ypoBHe 10-15 kr/yen. W atn cTpaHbl pacno-

naratT MakcUMasibHbIM NOTeHUMaNoM Ans AanbHellero pocra.

CpegHepylwesoe notpebneHne 6ymarn n KaptoHa B Mupe, Kr/ven.

g;‘;:gi' 204% 2012 12/00,»

DUHNAHANS 429,B 236,0 54,9

CLIA 3306 2299 69,5
Ces.Avepura  327,2 2225 63,0
AnoHuns 253,4 217,3 85,7
cTpaHbl EC 172,7 159,3 92,5
KaHapa 2973 1556 52,3
Kuraii 313 76,3 239,6

B MUpe 53,0 56,7 106,9
Bpasunus 40,6 43,9 120,4
Poccus 233 43,6 208,6
Asns 27,7 45,0 162,7

NarT.AMepuka 349 41,4 118,8
Nhaua 4,1 10,1 2447

PucyHok 1.5 — CpeaHenyLleBoe NoTpebieHre Gymary 1 KapToHa B Mype, Kr/dyen.
(UcTouHuk: paHHble TC, obpaboTka PAO «ByMnpom»)

Ta6nmua 1.3 - OGbEMbI U MHAEKCH CpeHenyLLIEBOro NOTpe6sieHns Gymary 1 KapToHa B MV pe B
2000-201 3T. (MicTo4HMK-AaHHble PAO OOH, obpaboTka PAO «Bymnpom»)

CrpaHa, pervioH 2000 2013 13/00,%
duHNAHANA 429,8 266,3 62,0
CWA 330,6 224.6 68,4
CeB.Amepuka 327,2 217,5 66,9
AnoHuA 253,4 215,7 851
cTpaHbl EC 172,7 156,8 91,5
KaHaga 297,3 153,6 51,7
Kutaii 31,8 72,6 230,2



CrpaHa, pervox 2000 2013 13/00,%
B Mupe 53,0 54,9 103,5
Bpasunnusa 40,6 497 1226
Poccusa 23,3 50,5 216,8
Asna 27,7 43,7 157.,4
Jlat.Amepuka 34,9 41,2 118,3
NHansa 41 9,8 233,4

B HacTosilee Bpemsl cpeaHeayLleBoe notTpebneHne bymarn u kaptoHa B Poccum oT-
CTaeT OT CpeAHEMUPOBOro ypoBHsI npuMepHo Ha 8 kr/uen. [ns obecnevenusa pacTyliero
Cnpoca OTEYECTBEHHOMO pbiHKa A0 YKa3aHHOro YPOBHA HEOOXOAMMO HapacTUTb BHYTPEHHee
notpebneHve Ha 1,12 MnH T ByMarm u KapToHa. YBennyeHne o6beMOB BHYTPEHHErO Npoun3-
BOACTBA BOCTPe6OBaHHbIX POCCUICKUM MoTpebruTenem B1aos ByMaXKHO-KapTOHHON NPOAYK-
LM MOXET CTaTb NOrMYHBIM HanpaBneHMeM peanusauyn NPorpaMmbl UMNOPTO3aMELLEHNS B

Poccurickon depepauyn.

1.2 XapakrepucTuka pOCCUMCKUX NpeanpusTun

LeNI0I03HO-6yMaXXHOW NPOMbILWNIEHHOCTH

1.2.1 TeXHUYECKOe U TEXHONOMMYECKOEe COCTOSIHUE POCCUMCKUX

LeNONI03HO-0yMaXHbIX NpPeanpUsaTUn

Ans poccuiickon LIBIN xapakrepHa 3HaunTensHas HeogHopoaHocTs. M3 212 npeanpu-
ATUA, NPOM3BOASALLMX LIENON03HO-6YMaxHyto NpoayKumio, Bcero 17 npeanpusaTuin BbICOKOM
eavHnYHoM MoLuHocTy (6onee 100 ThbiC. T TOBAPHOW NMPOAYKUMM B rog) BeinyckaroT 79,9 % oT
obuiero obvema. CpegHue npegnpuaTvsa (14 eauHuy, rogosas MOWHOCTs 50—100 ThiC. T)
npounasogaT 9,5 % npoaykumun. Octaswuecs 10,6 % Bbinyckaemblx Bymaru, kapToHa n nsge-
JINA U3 HUX NPUXOAATCA Ha gonto 181 npegnpusatums.

370 roBOpuT O CUCTEMATUYECKOM MHOFONETHEM HeJOoCTaTKe MHBECTULMA B pasButue
oTpacnu. M3-3a HexBaTkn CpeAcTB GONbLUMHCTBO MPEAMNPUSTUIA HE CNOCOBHbI NIMKBUANPO-
BaTb TEXHWYECKYIO N TEXHOIOTMYECKYHO OTCTaNOCTb, CKNaabIBaBLUYOCS Ha NPOTSHKEHUN MHO-
X 4ecAaTUNETUN.

BBeaeHHble B skCnnyaTaumio B MEPBON NOMOBMHE MPOLLMOro Beka npeanpustis LIBI
pacrnonararoT yCTapeBLUMM HU3KONPOW3BOAMTENbHLIM 0B0pyLOBaHNEM C BbICOKMMW 3aTpa-

Tamu 3Hepruy, Cbipbsi, TPYAOBbLIX pecypcoB. CpeaHuii BospacT Gymaro- 1 kapToHoaenaTenb-
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HbIX MallvH, YCTaHOBJIEHHbIX Ha pOCCVIVICKVIX KOMbUHaTax u ¢)a6pV|Kax, coctasnget 40 net

npu cpesHein eMHNYHON roA0BOIN MOLLHOCTU 65 ThbIC. T NPOAYKUMM (CM. PUCYHOK 1.6).

200

0 5 10 15 20 25 30 35 40
CpepHuii Bo3pacT 060pyA0BaHNs, et

PucyHok 1.6 — CpepHuii BO3pacT U CpegHsist eAuHMYHas MowHocTb BAM 1 KOM
Mo cTpaHam 1 pervioHam (ro JaHHbiM PAO «Bymnpom»)

Bonee 60 % 6ymarogenaTesibHbIX U KApTOHOAeNaTeNbHbIX MalnH B poccuiickoit LIBM
BCTYNUAW B AeiCTBME B NEpuos nHgyctpnanmsauymm (1920-1930-e rogbl) npowioro seka. Mx
oT/InYaeT manaa obpesHas WwupuHa (40 2,5 M), HU3KME CKOPOCTWU, BbICOKME YAeslbHble pac-
X0[bl 3HEPruu, Cbipbsi, XMMUKATOB.

Okosno 30 % BAM 1 KOM 6binM CMOHTUPOBAHbI M BBEAEHLI B NMOC/MEBOEHHbI nepuoa
(1950-1960-€ roabl). 3TN MalnHbl OblIM 60N€E 3KOHOMUYHbLI N MPOM3BOANUTE/bHBI (MX 06-
pe3Has LWupuHa gocturana 4,2 M), MHOrMe n3 HMx paboTalT 1 celiyac nocne MoAepHU3auum
OTAENbHbIX Y3/10B (3aMeHbl MPOMbILINEHHO) aBTOMaTukm ACYTI).

Bcero 8,5 % feicTByloWwmnx B HacTosilee BpeMs MawunH (06pe3HOl WWPUHON CBbiLLe
4,5 m) 6bIn BBeAeHbl B 1960-1980-e rofbl, MIMEHHO Ha HMX npon3BoanTcsa okoso 80 % Bcei
6ymary u KapToHa B CTpaHe.

CTpykTypa npeanpusatuii LIBIM Poccun n npom3soAcTBO npogykuun B 2014 rogy npu-

BeJeHa Ha pucyHke 1.7.
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PucyHok 1.7 — CTpykTypa npeanpusituidc LIBM 1 npon3BoacTBO NpoayKumn B
2014 rogy, Teic. T (MO faHHbIM PAO «Bymnpom»)

1.2.2 KpynHeiwmne poccuiickne Lenntnano3Ho-6ymaxHble npegnpusatus

B Tabnuue 1.4 npmBefeH nepeyeHb KPYMHbIX LENN0N03HO-6YMaXHbIX NpeanpusaTuii,

onpefensiowmx CTPyKTYpy MPOU3BOACTBA LE/0N03HO-6YMaXHON npoaykumm B Poccuu.

MHorne u3 HUX ABNAIOTCA KPYNHbIMW WHTErpupoBaHHbLIMU MPOU3BOACTBaMU U MPeAnpuUATUA-

MU MOJIHOMO LMKNA, BbIMYCKAKLMMMN LIMPOKUIA aCCOPTUMEHT 1eCOBYMAaXHO NPOAYKLMN.

Tabnmua 1.4 — Mpon3BoACTBO TOBAPHOI NPOAyKLMM BefyLwymm npeanpustusaimm LIBM Poccun
(ropoBoii MoLHocThHo cBbiwe 100 Thic. T) B 2014 rogy, Thic. T (M0 faHHbIM PAO «Bymnpom»»)

TosapHas
No Mpeanpuatve Bymara
uensnonosa
MNpounssegeHo B Poccun,
BCEro 2253,4 4943,2
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MpousseaeHo

Ne MpeanpusaTtue TosapHan Bymara KapToH ToRapHOM
yennionosa NPOAYKLMN,
BCEIo

- NPOV3BEAEHO BEAYLLMMM
npeanpuaTUSMN 21841 3961,8 2059,9 8205,8
- YAenbHbIA BEC KPYMHbIX
npeanpusaTUn B obLLEM
obbeme nponsBoacTBa 96,9 80,1 67,1 79,9
1. |cun. M'pynnsl WNTAM

B Kopsixme 299,0 4495 470,9 1219,4
2. MoHgu CblkTbIBKap-

ckvn JINK 31,4 7229 2740 1028,3
3. |[dwn. Mpynner UM

B bpatcke 7432 0 179,6 9228
4. |dwun. Mpynnel UMM

B YcTb-Unnmcke 804,3 0 0 804,3
5. |ApxaHrensckui LIBK 216,9 72,6 483,7 773,2
6. |KoHponora 0 610,3 0 610,3
7. |Borra 0 508,4 0 508,4
8.  |WHTepHewHn Men-

nep, CeeToropck 383,6 101,4 485,0
9. ConvkamckBymnpom 365,2 0 365,2
10. |Cerexckmn LIBK 2533 0 253,3
11. |Mapuiickuin LIBK 55,9 103,8 82,8 2425
12. |KHayd MeTpobopa 0 0 240,2 240,2
13. |KameHckast BK® 148,0 70,3 218,3
14. |HabepexHo4enHuH-

ckmii KBK 111,8 91,2 203,0
15. |[Mepmckasa LUBK 945 106,0 200,5
16. |3asog Hukonb-Tak,

Yyanel 0 61,1 69,6 130,7
17. |Boiboprekas JIK 0 0 130,3 130,3
18. |Csacbekmm LIBK 33,5 76,9 0 110,4




BONbLWMHCTBO MasibiX MPOU3BOACTB ABASOTCA MOHONPEeAnpusTUsSMUA. OHW NPou3BOAAT
0[HO-ABa HaVMeHOBaHWsi TOTOBOI NOTPEBUTENBLCKON 6YMaXKHO-KApTOHHO! MPoAyKuMU 13 3a-
KYyNnaemoro Cbipbsi. MHOTVE M3 HUX UCMOMb3YIOT (OU3NYECKN I MOPAsIbHO U3HOLLEHHOE 060pY-

[loBaHWe, ycTapeBLlUMe TEXHOIOMUM 1 OCTPO HYX/AAlTCS B MOAEPHMU3ALMN.

1.2.3 Teorpaduyeckoe NONOXEHNE POCCUNCKUX LLENTHOTO3HO-OYMaXKHbIX

npeanpusaTUA 1 BONPOCbl OCBOEHMSI NIECOCLIPLEBO 6a3bl

leorpadhuyeckoe pacnosfiokeHve NpeanpuaTuii Ha KkapTe CTpaHbl rOBOPUT 06 OCHOB-
HbIX NpuopuTETax Npu ero Bbi6Gope — AO0CTYMHOCTU CblPbEBOI 6asbl, SHEPrK, BOAHbLIX pe-
CypCOB.

M3-3a cBoeii yAaneHHOCT! OT OCHOBHbIX PbIHKOB, OTCYTCTBUSI HEOGX0AMMOW MHpa-
CTPYKTYpbI 1, NPeXae BCEro, SIECHbIX 4OPOr, MaJl00OCBOEHHBIMU OCTalOTCA fieCHble 6oraTcTBa

BocTtouHoi Cnbupu n JansHero Boctoka (cM. pucyHok 1.8).

B 5 Mpne®O
1000

PurcyHok 1.8 — O6bembl nponsBoacTBa npoaykumm LIBIM B 2014 rogy no
hefiepasibHbIM OKpyram, TbiC. T (M0 AaHHbIM PAO «Bymnpom»)
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OCHOBHas 4acTb yKasaHHbIX NPEeAnpuUsTUii HaxoAuTCs B fIECHbIX paiioHax CeBepo-
3anaga, LleHTpanbHoii Poccun, MoBOMKbS, BGAM3U OT KPYMHLIX HaceneHHbIX MyHKTOB CO

chopMMpOBaBLUMMCSI NOTPEOUTETLCKUM CNPOCOM (CM. pUCYHOK 1.9).

PucyHok 1.9 — Begywme npegnpuatus LB Poccum (c o6bemammn Npon3BoacTBa
TOBapHoOI npoAykumn cebitwe 100 Tbic. T/rog) (Mo AaHHbIM PAO «Bymnpoms)

BO/BLMHCTBO M3 yKa3aHHbIX NPeAnpUATWIA YCMELWHO OCYWEeCTBUIN U MPOAO/MKA0T
NPOBOAWNTL MOJEPHM3aLMI0 B paMKax rocyAapCTBEHHON MporpaMMbl NOAAEPXKKN NPUOpUTET-
HbIX MHBECTULMOHHBLIX npoekToB (MM). KpynHeilwine KOMNaHMM Ha CBOMX KOMOGUHaTax npu-
CTyNMUAnM K peasM3auun nporpammbl BHegpeHus HAT, HayaTa NOArotoBka K MPUMEHEeHWo
6GMOTEXHOOMNI MO POCCUIACKOI NECHOW TexHosormyecko nnarchopme nporpammbl «bBuo-
Tex-2030» (cM. pucyHok 1.10).

B nocnegHue rofbl OCHOBHAs 4acTb MHBECTULMIA Hanpaensfacb Ha MOAEepHU3aLuio
OCHOBHOI0 TEXHO/I0rMYecKoro o6opyAoBaHns (B COOTBETCTBUM C [MepeyHeM NPUOPUTETHBIX
WHBECTULIMOHHBIX MPOEKTOB, BKIOYaOWMM 145 06BLEKTOB N1ECOMNPOMBbILLIIEHHOTO KOMI/EKCa).
O6bemM MHBECTUUMIA cocTaBnseT 428 mapa, pyonei, B T.4. 13 06bekToB no LIBM ¢ o6bemom
drHaHcupoBaHusa 241 mnpg, py6neid. MpeaycmoTtpeHHoe B MM yBenuueHne MOLLHOCTEN,

06bEMOB BbiMycka M noTpebneHns GymMarn u kaptoHa B P® cooTBeTcTBYeT «[porHosy pas-
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BUTUA poccuinickoro SIMK go 2030 roga», NoAroTOBAEHHOMY MO 3akasy

CKUM 3KCNEepPTHbIM COOOLLEeCTBOM.

Csetoropck (IP)
> *- pCerexcknii LIBK

O ApxaHrenbckum LIBK

Konskma (rp.MAM!
+220 ThiC.T Gymaru ogceTHoi
+90THIC.T GyMaru MenoBaHHoi

Towa b

Monurpa®kapToH
AnexcuHckas) "
BK® 0] ACyxoHCKuin LIBK
| +160 Thic.T Gymaru]

Y1loHgu CbiKTbIBKapckuii MK
MpoekT «CTEM»
+190 ThIC.T 14-3bl N0 Bapke
+100 TIC.T TOBapHOH Lj-3bI
Mapwuiicknii LBK +145 Thic.T 6yMary v kapToHa
damapgap

KapToHa gk «Kama.» * Co*kamck6ymHpam
Numuteq O | +340 Tbic.T 6ymaru rasetHon |

Mepmcknii LBK

Awnrapa Meiina
KpacnecuHsect

n O YcTb-Unumck (rp.AINM)

# Bpartck (rp.N1NM)
«BonbWoi Bparck»
+220 THIC.T -3bl N0 Bapke
+200 Thic.T KapTOHa
®CeneHrnHcknit LLKK
puopuTeTHbIE MHBECTULIMOHHBbIE
npoekTb! (MAM) - 13 npeanpusTuii

MpeanpuaTns, npoBoasLLmMe MoAepHU3aLnio
1 He BXogsilUme B nepeyeHb MMM - 9 npeanpusTuii

O NonspHas 3se3ga

Bugbl npoaykuuu LUBM 2014* no 2020 MokazaTenu
Llenntonosa (no sapke) 7,2 +3,9 O6bem nHBecTUUwi B LIBM, mnpg.py6.
Bymara 49 +1,9 O6beM peBeCHOr0 CbIpbs, MJTH.KY6.M
KapToH 3,1 +3,4 Kon-Bo HOBbIX pabo4nx MecT, ThiC.

®AO OOH poccuir-

2014* no 2020

11,8 26,3
115 +40
720 +4,5

PucyHok 1.10 - KapTa npnopuTeTHbIX MHBECTULIMOHHLIX NPOeKToB B LIBIM P®,

uenesble nokasaresnn o 2020 roga

B ocHoBy «[lporHosa passutua poccuiickoro JINK go 2030 roga» 6bliv 3aN10XeEHbI

TemMnbl pocta BBIl, nporHosuMpyemble MnH3IKOHOMpasBUTUA Poccuu 1 onpegensawwmne Tpu

BapuaHTa pasBuTUA LeNInN03H0-6yMaxHoro nponssogctea B Poccun (cMm. pucyHok 1.11).

B cooTBeTcTBUM C «[porHo3om pa3sutusa poccuiickoro J1MNK go 2030 roga» k 2030 ro-

[y Npon3BOACTBO Gymary 1 KapToHa NaHMpPOBasioCh YBENNYUTL!

- N0 WHHOBALMOHHOMY cuUeHaputo - A0 25,5 MAH.TOHH (U noTpe6neHue - ao 20

MJTH.TOHH);

- 10 YyMepeHHOMY cueHapuio - 18,8 MnH.T (M 16,8 MAH.T);

- NHEPUMOHHOMY - 14,7 MAH.T (1 13,9 MNH.T).
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MoTpebneHune
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PucyHok 1.11- Mpon3BoACTBO M NOTpebneHne Gymarn 1 kaptoHa B PP, nporHo3 o
2030 roga

Mpy cocTtaBneHun MporHosa OCHOBHLIM MPUOPUTETOM ANA LOCTMXKEHUS HaMeYeHHbIX
rnokasaTenein cunTanochb Co3faHve NPeuMyLLECTBEHHO B /1@COM30ObITOYHbLIX palioHax HOBbIX
MOLLHOCTEN MO NPOM3BOACTBY BbICOKOKAYECTBEHHbIX COPTOB Gymarn, COBPEMEHHbIX ynako-
BOYHbIX MaTepuasioB, CAHUTAPHO-TUTMEHWYECKUX W3AeNniA, OPUEHTUPOBAHHLIX, B MepBYIO
ouepedb, Ha BHYTPEHHWI pbIHOK. OAHAKO HACTYNUBLUMIA KPWU3WNC HEraTMBHO MOBAWSAN Ha pea-
nM3aumio 3TUX MIaHOB, W B YC/IOBMSAX CTarHauMu POCCUIACKOM 3KOHOMMKM pasBuTHe OoTeue-
CTBEHHOIO J1ECOMPOMBILLIIEHHOIO KOMMJIeKca hakTu4yecky uUAeT Mo WMHEPLMOHHOMY CLeHa-
puito.

dopmMMpoBaHME HOBbIX TEHAEHUWI B MUPOBOI 3KOHOMUKE Bbi3Basio HEO6XOAMMOCTb
pasBuUTUS MPOMbILLNEHHBIX BGUOTEXHONOMMIA Ha 6a3e BO30GHOBSEMbIX PEcypcoB, U Yy poc-
cuitickoro JIMK nosBuACA ovyepefHON LIaHC MCNO/b30BaTb CBOW KOHKYPEHTHblE NpeumylLie-
CTBa B BUAE OrPOMHBIX HEMCMNO/b3yeMbIX 3anacoB APEBECUHbI, AOCTYMHOW 3Heprun, pacTy-
LLlero BHYTPEHHETO pbIHKA.

M3 aHann3a npepcTaBfeHHON MHGIOPMAaLUM MOXHO caenartb BbiBO4 O TOM, uTo LIBM
Poccumn pacnonaraet ycTapeBLUM HU3KOMPOU3BOAUTESIbHBIM 060pyAOBaHNEM C BbICOKMMMU
yAenbHbIMU 3aTpaTamy SHeprun, Cbipbs, TPYAOBbLIX PECYPCOB Ha eAuHMULY FOTOBOW NPOAYK-

LK, NO3TOMY He MOXeT B MOJSIHON Mepe peanun3oBaTtb 60ratblii NOTeHUMan, KOTopbIM pacno-
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naraet Poccuns — 6onee 83 MIH.M° fiecHbIX 3anacos, LOCTYMNHasa 3MNeKTPO3HEPrns, NONE3HbIE
nckonaemble, BOAHbIE PECYPChbl U T.4.

MpropnTeTOM PasBUTUSA B HACTOSLLEE BPpEMS CTAHOBUTCS BHEAPEHME HaUNyYLLnX O0-
CTYMHbIX TEXHOMOIMUI, CHKEHWE MaTEpPUanoeMKOCTU N 3HEPrOEMKOCTM MPOU3BOACTBA, yBE-
INIMYeHne NCMomMb30BaHNA OTXOAOB W APYrMX BO30OHOBMSEMbIX UCTOYHUKOB ANS MPOW3BOA-
CTBa 3HEeprum.

B pamkax MNocypapcrtBeHHbix nporpamm (noaaepxkkn MU, pa3sutusi NpoMbILLIEHHO-
CTW 1 MNOBBILLEHWS ee KOHKYPEeHTOCNoCcoBHoCTY, CTpatermm passuTus NecornpoMbILLNIEHHOrO
KOMMMeKca v Apyrux), psa Beaywux komnaHui (npeanpuatmua OAO pynna «Mnum» B Kopsi-
xme n Bpartcke, komMBuHat 3AO «MHTepHewHn Mennep» B Ceetoropcke, AO «MoHan Cbik-
TeiBkapckun MKy, Apxadrensckmin LIBK v gpyrue) npuctynunmn Kk BHEAPEHUIO HaumydLwmx
JOCTYMHbIX TEXHOMOMMA MO MOAEPHU3ALMN N PEKOHCTPYKLUMN AencTByowero o6opyaoBaHus
C LienbHo MOBBILLEHMWS CBOEW KOHKYPEHTOCNOCOBHOCTM M YA0BNETBOPEHMS pacTyLlero noTpe-

BUTENbCKOro Crpoca Ha Ka4ecTBEHHYIO 1 SKOMOTMYHYHO MPOAYKLMIO.

1.2.4 BninsHue pesatensHocTu npeanpuatun LIBI Ha okpyxaiowyro cpeay,

chopMUpOBaBILIMECS TEHAESHLUMN N MEePCNEKTUBbI

Tabnuua 1.5 — OcHOBHbIE NoKasaTenu oxpaHbl Okpy>katoLen cpeabl B 2012-2014 roaax (McTouHumk:
AaHHble PoccraTa, o6paboTka PAO «Bymnpom»)

Ob6paboTka usn, Ya.eec
O6pabartbiBa-
BCEIO no ApeBecuHbl U | usgar.a-ctb, no- | LBMN+Ua+
MOKASATEJb | lMog owme .
Poccun np-so nagenun | nurpacpunyeckas |+MMN no PO,
npousBoACTBa

U3 AepeBa |NPOMbILLNEHHOCTb %
2012 5008 291 37 6,1 0,1

O6pasoBaHue
2013 | 5153 254 53 8,9 0,2

OTXOAOB, MIH.T
2014 | 5168 243 5,0 6,2 0,1
Mcnonbsosanue | 2012 | 2 348 165 2,7 50 0,2
n obesspexuBa- [ 2013 [ 2 044 132 43 7.8 0,4

HVe OTXOA0B,
2014 | 2357 119 39 5,8 0,2
MITH. T

2012| 19630 6 407 87 129 0,7

Bbi6pocekl B aT-
2013| 18 447 6219 86 130 0,7

mocdpepy, TbiC.T
2014| 17 452 5932 90 119 0,7
Ynasnusanue n | 2012 56 834 28 251 661 686 1,2
obesBpexuBa- | 2013| 54 384 28 900 1244 651 1,2
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O6pabaTbiBa-
BCEIO no
MOKA3ATE/Ib  Topg owne
Poccun
npons3BoacTBa

Hue BbIOPOCOB,

2014 54 099 29 031
TbIC.T
C6poc 3arpas- 2012 15678 2882
HEHHbIX CTOYHbIX 2013 15 189 2711
BOA, M/IH.Ky6.M 2014 14 768 2523
MHBectnumn B 2012 116 543 33727
OCH.kanuTan Ha 2013 123 748 42 207
oxpaHy
OKp.cpefpbl, 2014 158 589 67 017
MAH.pybnei

MHBectnuum B 2012 52 420 13 989
OCH.kanuTan Ha 2013 59 505 17 792

OoXpaHy BOAHbIX
pecypcos, 2014 76 315 35403

MJIH.py6nei
pob6biva N

813

c/x, oxota u
neeid, x03-B0
783
5,3%

TPaHcnopT K
cBsA3b
31
0,2%

npouve
562
3,8%

B LiesioM no Poccuiickoin degepaunn

O6paboTka
OpeBecHbl 1
np-Bo n3genwui

U3 pepesa

1264

19,7
154
21,8
148
435

158

127

59

meTannyprus
663
26,3%

ubr,
usgat.n-cTb, no-
nurpadunyeckas

NPOMBbILUNEHHOCTb

604

905

906

860
1121
1824

1325

250
275

683

XUM.NPOM-CTb
536
21 2%

npouve

LIBM, n3par. gear-ctb,
nonurpaguyeckas npom-
CTb
860
34,1%

207
8,2%/

Ya.sec
usn+na+
+MMN no Po,
%

11

58
6,0
5,8
10
15

0,8

0,5
0,5

0,9

np-so HedTenpo-
[lyKTOB
103
4,1%

np-8o
o6opygpos. nTC
3,2%

nuwesas
npom-CTb

fepeBoo6p.

npom-cTb
22
0.9%

no o6pabaThbiBalOLL M NPOM3BOACT BaM

PucyHok 1.12 - O6bembl COPOCOB 3arpsA3HAKLWMX BELWECTB B BOAHbIE 0OBLEKTDI
B 2014r., MIH.M3

YpaenbHblii Bec 06beM0B c6pocoB no LIBM, n3gatenbckoil 4eaTenbHOCTM W nonurpa-

unyeckoli npombiwneHHocTn B 2014 rogy coctaBunum 34,1% no Bcem o6pabaTtbiBalolim

npoussoacteam un 5,8% no Poccum B uenom. CHmxeHue cdusnyecknx o6bLemoB cb6HpPOCOB Mo
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otpacnu B 2014 rogy coctasuno 5% no cpasHeHuto ¢ 2012 u 5,1% no cpasHeHuto ¢ 2013

rogamu.

B nenom no Poccuiickoii deaeoanunm

np-8o He(TENPOAYKTOB

XUM.NPOM-CTb
362
6, 1%

nuiesas NPoM-cTb
143
24%

usn + na+nn
SKKX 119...
286
1,6%
fepeBoo6p. Npom-cTb
90
1,5%

o60pyaos.

1 TpaHcn.cp-B
1 1% 79

1.3%

oxoTta u
NeCH.X03-BO

no o6pa6aTbiBalOLLUM MPOM3BOACT BAM

PucyHok 1.13 - O6bembl BbIGPOCOB B aTMOCHEPY 3arpsa3HALLMX BELWECTB OT CTalMOHapHbIX NCTOY-

ro

90

70

60

2005

HUKOB B 2014r., TbIC. TOHH

Mpou3BoACTBO TOBapHOIi
Lennonosbl, GymMars 1 kapToHa

BbIGpOChl 3arpsisHALMX
BeLlecTB B aTtmochepy

Co6pochbl CTOYHbLIX BOA, B
NMOBEPXHOCTHbIE BOAOEMBI

2006 2007 2008 2009 2010 2011 2012 2013 2014

PucyHok 1.14 - VHpaekcbl nponssoacTea npoaykumm LIBIM, 06bemMoB c6poCcoOB 1 BbIBPOCOB 3arpA3Hs-

owmx sewecTts npegnpuatnamu LIBM, % k yposHto 2005r.

Ha npotsxkeHun nocnepgHux 10 net HabnwpaeTcs 3aMeTHOE CHWKEHWe HeraTUBHOro

B/USIHWS NPeanpusATUA Les/TH0103H0-6YMaKHOW NMPOMBILLNEHHOCTM Ha OKPYXaloLlyto cpeay.

Mpy pocTe 06LEMOB MPOU3BOACTBA LIE//H0I03HO-6YMaXHOM npoaykumn Ha 9,0%, 06bEeMb
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BbIOPOCOB 3arpAsHAOWMX aTMOCHhepy BeLLeCTB NpeanpusiTUAMU OTPacniv CHU3UNUCL Ha
30,9%, a o6bembl cOPOCOB CTOYHbIX BOg — Ha 27,4%. OTeeyas Ha rnobanbHble BbI30BbI OT-
BETCTBEHHOIO OTHOLLIEHWS K 3KOMOMMK, OKpyXatowel cpeae, 6opebbl ¢ rnobanbHsIMU U3me-
HEHMAMM KNMMaTa U MakcumarnbHbIM NOBbIWEHNEM 3HEProadEKTUBHOCTU B pamMKax Tak
HasbiBaeEMOW «3eneHO 3KOHOMUKKY», Beaylme komnanmm LIBI Poccun ocywectensaoT Mo-

LEePHM3aLMI0 AENCTBYIOLLMX 1N CO34aHMNE HOBbIX BbICOKO3(MEKTUBHBIX NPON3BOACTB.
1.2.5 OcHoBHble npobnembl poccuiickoi LIBIM u nytn ux peweHun

LlenntonoaHo-6ymakHasa NpoMbILLNEHHOCTb SBNAETCA Haubonee aHepro-, marepuano-
N KanuTanoemMKOW MojoTpacriblo NECOMPOMBILLNEHHOrO KOMMIEKCa, BbINyCKAOLWEN NPOAYK-
LMo C BbICOKOWM A06aBneHHOM CTOMMOCTBIO B pesyrnbTaTe riyboKon XuMmiyeckorn nepepabor-
KV APEBEeCVHbl B XOE€ MHOrOONepaumoHHbIX, HEMPEPbIBHO NPOTEKaLMX MPOLECCoB, B3au-
MOZENCTBMSA CNOXHbIX TEXHOMNormyeckux cxem. Mostomy ana o6opynosaHus LIBI xapakrep-
Hbl BbICOKasi CTOMMOCTb, TPYAOEMKOCTb €r0 NPOEKTUPOBAHWUS, MOHTaXa W Hanaaku, Aonrve
CPOKW OKYNMaemoCTW BMOXEHHbIX CPEACTB N HEOBXOANMOCTb JONIOCPOYHOrO NIaHNPOBaHNA
3KOHOMMWYECKNX PE3yNbTaToB OT €ro 3arnycka n MOAEePHU3aLMM.

dakTopbl, HENOCPEACTBEHHO BNUSIOLLME Ha pasBuTue poccumckon LIBIT:

- yCTapeBLUne NPOu3BOACTBEHHbIE (POHAbI;

- HeBNaronpMATHBIN MHBECTULIMOHHBIA KNUMAT,

- Ha3peBLlas HeoBXoAMMOCTb Nepexoaa Ha HOBOE MPUPOAOOXPAHHOE 3aKoHOAATENb-
CTBO, HanNpaBlieHHOE Ha BHEAPEHNE HanMNy4LLINX AOCTYMHBIX TEXHOMOTUIA;

- Hanuune BbICOKOEMKMX, BbiCTpopacTywmux pbiHkOB npoaykumu LIBM B Poccum 1 B
a3MaTCKOM PErvoHe;

- BNusiHve rnobanbHbiX BbI30BOB (MPoGneMbl U3MEHEHUsI KnvmaTta U cBfA3aHHas ¢
3TUM HEOOXOAMMOCTE 3aMeHbl NCKOMAeMbIX 3HEProHoCUTENEN BO30OHOBNSEMbIMM Grope-
cypcamu);

- YCTOMYMBOE Pa3BUTUE NECOMNMPOMBILLINIEHHOTO KOMMMEKCa CTaHOBUTCS NMPUOPUTETHBLIM
HanpaeneHvem B mupe. Bonpockl ycTonumeoro passutus npuobpetatot Bce Gonee BaxHoe
3HayeHue u B poccurickom JIMK.

Pa3BuTre neconpoMbILLNEHHOrO KOMMIMEKCa CTpaHbl OrPaHNYEHO pamMKamm KpymHbIX
LENCTBYIOLNX NPEANPUATUA, KOTOpbIe ANSA MOAAEPKaHUS KOHKYPEHTOCTMOCOBHOCTU CBOMX
NPOV3BOACTB PeanmaytoT NMPUOPUTETHBIE MHBECTULIMOHHBIE NMPOEKTLI, CBA3AHHBIE C MOJEPHU-

3aUMen N TEXHUYECKMM NMEPEBOOPYKEHNEM CBOUX MPOM3BOLCTBEHHBIX MOLLHOCTEN.
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MyTu peweHus npobnem, ctoswux nepea LUBMN Poccun:

- cosfaHvie Ans peannaauum NpUOPUTETHBIX MHBECTULIMOHHBIX NMPOEKTOB YCroBUWA ra-
paHTUpoBaHHOro obecneyveHns LPeBECHbIM ChIPbEM, 3HEPrOHOCUTENAMMU, LOCTYMHBIMU Kpe-
AVTaMM OTEYECTBEHHbIX BaHKOB,;

- COPMHaHCMpPOBaHe co3faHus MHMpacTpykTypel kpynHeix UM ¢ BbigeneHnem
CpeacTB 13 heaepansHoro 1 pernoHanbsHbIx 6r0aXeToB;

- yBenuyeHne (OUHaHCUPOBaAHUA HAYYHO-TEXHUYECKOW AEeATENbHOCTM MO CO34aHUIo U
OCBOEHWIO MacCOBOro NpPOU3BOACTBa BOCTpeboBaHHOW, KOHKYPEHTOCNOCOBHOW NpoayKumMmn B
Lensx peanusaymm nporpaMmmMbl MMMOpPTO3aMeLLEeHUS,

- co3gaHve ycrnoeuii ansa passutus GuotexHonormi B JIMK, Bkntovas nNpou3BoACTBO
ouoTonnmea;

- CTUMYJIMPOBaHUE BHELPEHNS UHHOBaLMOHHBIX TEXHOMOMMI, HanpaBreHHbIX Ha CHIDKE-
HWe yaerbHbIX 3aTpaT SHEPrK, NOBLILLEHNE 3KONMOrMYECKon 3PEKTUBHOCTM NPOM3BOACTBA;

- YyBENWYEHWNE LOMWN UCMONB30BaHNA HU3KOCOPTHOW APEBECUHBI, CTENEHM nepepaboTku
MakynaTypbl LNA CHWKEHUS YAENbHOro noTpebneHvsa Cbipbs U MatepuanoB B OCHOBHOM
NpPON3BOACTBRE;

- COBEPLUEHCTBOBaHWE CTPYKTYPbl NECONPOMBbILLNEHHOrO NPOU3BOACTBA 3a CYET OCBO-
€HMS BbiNycka MHHOBALWMOHHBIX BUAOB NPOAYKLMU B pamMKax TEXHOMOrMYeckon nnatdopmbl
«BrnoTex-2030», B TOM umcne Gymaru 1 kapToHa ¢ akonorudeckm 6esonacHeiMu 6apbepHbLIMU
MOKPbITUAMM, KOMMNO3ULMOHHBIX MaTepuarnos C WUCMONb30BaHNEM TEXHOMOMMA nepepaboTku
no6o4Hbix NpoaykTos LIBI n BTOPUYHBLIX NPOAYKTOB NECOXUMUM.

[nsa pasBuTMA NECOnpOMBILLNEHHOrO KoMMnnekca B Macwtabax Bcer CTpaHel HEOOXo-
AVMa Npo3padyHasn, CKOOPAUHMPOBAHHASA, LONrOCPOYHas, HEYKOCHUTENBHO NPOBOAUMAN rOC-
yAapcTBeHHan necHan nonutuka. OcBoeHWe necHbIx 60raTtcTB B HEOOXKMUTLIX panoHax, CTpo-
UTENBCTBO HOBLIX COBPEMEHHbIX MPEANPUATUIA BOSMOXKHO TOMBKO MPU HENOCPEACTBEHHOM
y4YacTum rocygapctea B CoO3gaHUn Heo6xoauMon MHPPACTPYKTYPbI NMPpU peanusaumm KpynHbIX

WNHBECTULMOHHBIX MPOEKTOB, CBA3AHHbLIX C ryOoKou nepepaboTkon ApeBeCUHsI.
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Pasgen 2. OnucaHue TEXHOIOTMYECKNX NMPOLLECCOB, UCMO/b3yeMbIX
B HacTosiLee BpeMS B POCCUNCKOW LENMHM03HO-0YMaXKHOM

NMPOMBbILLTIEHHOCTHN

6.2HeprotexHono- BaraHcbl
TosapHas TosapHas
npoAaykumns npoaykumns

PucyHok 2.1 — Bnok-cxema npou3BoAcTBa cynbdatHol uennwnossl n HCIL, [4, 5, 6].
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2.1 NMogroTroBKa ApeBeCUHbI

O6Las TexHonornyeckas cxema npoLecca NnoaroToBKU APEBECHOTO ChIpbs

[peBecHoe cbipbe

CMET C TEpPUTOPUM Ha OO BEKTHI pasMeELLEHNS

>
TBEpAbIX OTXOA0B J ,T\
N
1.1 Pacnunoska <
3NEKTPOIHEeprus >
> OPEBRECUHbI
Kopa,
Bofia JIPEBECHBIi
~
d GanaHchbl nom
ANEKTPO3HEPTNSI - \L v
nap 3 1.2 Oxopka necok, | kamHm
BoAa ApeBeCuHbI Ll r g
_—>
Nokaneras | XOPOCOAEpXaLLme BoAb! |, Koza;ec )
ouncTka N <opa nnpon: HBIA
P >| |—
\ 4 \ 4
Opobnexue
OuucTHoe naposo3gyLuHas cMecCb
oGopyaoeaHue (€
wena A
OmiM | > a cxuranme
\ 4 ﬂ\
1.3 Pybka
3NEKTPO3HEPIUA N APEBECUHbI
e
v
wena
Boaa Ha ouncTHbie A4
COOpYXeHUsi KOMGUHaTa XpaHeHne
wensb
wena
\ 4 A\ 4
ONMUITKU 1.4 CopTupoBaHue
ANEeKTPO3HEPIuA Lensl
KpynHas wena || Nno6nenue
”~

Lllena B npousBoACTBO

PucyHok 2.2 — bnok-cxema NoAroToBKU ApeBEeCHOro Chipbsi

OcHoBHast uH(bopmauma O npouecce NOArOTOBKU APEBECHOIO Chipbsi, KOTOPLIA UC-
nonb3yloT B HacTosiLee BpemMs B poccuiickon LIBIM, npeactasneHa B Tabnuue 2.1.
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Tabnvya 2.1 — WHgopmaums 06 atanax TEXHONOMUYECKOTo NPOLIECCa NOATOTOBKU APEBECHOTO ChiPbs

3Otan npoyecca

OCHOBHOE TEXHOMNOornyeckoe

BxogHom noTok BbixogHOWM NOoTOK 3Amuccumn
(noanpouecc) obopyaoBaHue
1 2 3 4 5
OnnHHoMepHasa gpesecu-| 1.1 Pacnunoska AnvHHO-|BanaHcel - YCTPOWCTBO [AMsi NpUeMa W |- OTXOAbl KOpbI;
Ha HeoKopeHHas MEpPHON ApeBEeCHHbl Ha | HEOKOPEHHbIEe pacnMnoBKu AMNNHHMKA - OMUIKN HaTyparnbHon

KOPOTKOMEPHbIe B©anaHcol

YNCTON JpEBECUHDI

"pynnoson cnoco® okopku

- 6anaHcbl HEOKOPEHHBIE;
- nap;
- ANEKTPOSHEPrUs;

- cBexXad Boga

1.2 Okopka gpeBecUHbl

- wena HecopTMpo-
BaHHas,

- Kopa, LpeBeCHbIN
nowm;

- KopocoaepxaLlas
BOAQ;

- NECOK, KaMHW;

- NapoBo3ayLUHasNA
cvecb (Npu  cyxom
OKOpKe)

- Pa3MopaXMBalOLLMIA KOHBEW-
ep;

- OKOpOUHbIN HapabaH;

- obopynoeaHne ansa cbopa u
NOATOTOBKN KOPbI K CKUraHUo
(koHBeEDpS|, CopTUpoBKa,
npecc, Kopopyoka;

- obopynoBaHne ansa cbopa wu
OYNCTKM KOPOCOAEpXKaLLMX BOJ,
(ApeHaxHbIN KOHBewep,
ckpebKoBbIN KOHBENep, BOAO-
oTAenUTENbHbIN HapabaH,

PUNBTP, EMKOCTH, HACOCHI)

- BbIBpOCHI B atMocdepy:
- NapoBO3AYLLUHasA CMECh;
-cbpocsl B Mpou3BOA-
CTBEHHYI0 KaHanmsaLmio
(B3BeWweHHble BeLecTBa-
Ba, XK, BIK);

-TBEpPAbIE OTX0AbI (KAMHW,
necok);

-wym oT paboratoLlero

o6opynosaHus
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BxoaHoOI noTok

3ran npouecca

(noanpouecc)

BbIXogHOM NOTOK

OcHoBHOe TexHormorn4eckoe

obopygoBaHue

Smumcenu

1

2

3

4

5

- BanaHchbl OKOPEHHbIE,

- ONEKTPO3HEeprna

1.3 Pybka gpeBecuHbl

Lwerna HecopTUPOBaH-

HasaA

- pybuTenbHas MaluHa;
- OYHKep MpUeMHbIA C pasrpy-

304HbIM LLIHEKOM

lWym ot pabotatoero

oGopypoBaHuns

- LWWena HecopTupoBaHHas;, | 1.4 CopTupoBaHue Lenbl |Lena copTMpoBaHHas |- COPTUPOBKA, Onunkn HaTypanbHON Yu-
- 3MEKTPO3HEpPrUs - Jle3vHTEerpaTop CTON ApeBeCUHbI
WHamBMayanbHbIn cnocob okopku
- BanaHckl HeokopeHHble; | 1.2 Okopka ApeBecuHbl |- Lena HeCOpTMPO-| - NPUEMHBIN CTON, Wym ot pabGotatowero
- 3NEKTPO3HEPrUs BaHHas, - CTyneH4aTbIn nuTaTen., obopynoeaHus
- kopa - OKOPOYHbIA CTaHOK,;

- obopynosaHne ansa cbopa u
MOAFOTOBKN KOPbl K CKWraHWIo
(koHBEWEPbI, COPTUPOBKA, KO-

popy6ka)

- BanaHchbl OKOPeHHble;

- SNeKTpo3Heprn4d

1.3 PyGka ppeBecuHbl

Llena HecopTupoBar-

Has

- pybutenbHas MaluuHa;
- ByHKep NpUeMHbIA C pasrpy-

304HbIM LLIHEKOM

lym ot pabotatowero

obopypoaHus

- Lena HeCopTUpoBaHHasa,

- ONIEeKTpO3HEeprna

1.4 CopTumpoBaHue Lenbl

LLena copTupoBaHHas

- COPTUPOBKA;

- AleanHTerpaTop

Onunku HaTypansHOW Yu-

CTOW gpeBecuHbl
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2.1.1 Mpouecc NOAroTOBKU APEBECHOrO ChIPbA

Mpouecc NoAroToBKM APEBECHOIO ChiPbs MOXET BKIOYaTb CneaytoLme TexHonoruye-
CKue NoAnpoLEecChI:

- pacnunoBka ApeBECUHSI;

- OKOpKa APEBECUHDI,

- pybka apeBeCuHbI;

- COPTUPOBAHME LLEMbI.
2.1.2 PacnunoBKa ApeBeCUHbI

IpeBecHoe cbipbe Ha nepepaboTKy MOXET MoCTynaTtb B BUAE XIbICTOB, AJIMHHMKA W
KOPOTbSI.

B Poccuu Hanbonbluee pacnpoctpaHeHre nonyuunu 6apabaHbl Ansi OKOPKU KOPOTbS
1,2-2,2 m, koTOpLIE TpeboBanu NpeaBapuTENbLHOrO pacnuna ANMMHHOMEPHOW APEBECUHbI Ha
cneliepe Ha ykasaHHble OTpe3ku. B HacTosee Bpems co3aaHbl U Ucnonb3ytotcst 6apabaHbl
ANS OKOPKWN ApeBeCUuHbl ANMHOW 4,56 M, NOSTOMY NMPOLIECC PacnuoBkU APEBECUHbI Ha CO-

BPEMEHHbIX NPeAnpuUATUSX OTCYTCTBYET.
2.1.3 Okopka gpeBecuHbI

[peBecHoe Cblpbe MOXET OKapvBaTbCA Ha Pas3fiMYHOM OKOPOYHOM oGopyaoBaHWW.
Mpwn rpynnoBom criocoGe — B OkOpOYHbIX BGapabaHax, Npyu MHAMBUAYaNbHOM — OKOpKa Ha
POTOPHbIX CTaHKaXx.

bapabaHbl npefHasHayeHbl Afs OKOPKM MOKPbIM, MOMYCYyXMM M CyXum cnocobom.
B npouecce MOKpOI OKOPKU APEBECUHBI UCNOMBb3YETCH BONbLLIOE KONMMYECTBO BOAbI, TaK Kak
KOHCTpYKUnsi HapabaHa nomeLlaeTcs B BaHHy, 3anonHss 6apabaH Bogon Ha 1/3 gnameTpa.
Mpwn nonycyxom cnocofe okopku ropsyas Boga noaaeTcsi B rmyxyto cekumo BapabaHa, 4To
CO30a€eT yCrnoBusi 4NS pasMopaxusaHust (B 3MHee BpeMs) U yBRaXHEeHUs Kopbl, obecrneun-
Basi XOPOLLYO OKOPKY ntoBov ApeBecuHb!.

B nocnegHue roabl Ha MHOMUX MPEANPUATUSX CTana NPUMEHSTLCS cyxasi okopka B Oa-
pabaHax. Boga ncnonb3yeTcs TOMbKO AMS NPOMbIBKM BpeBeH 1 Ux pasmopaxueaHus. Pas-
MOpaXunBaHne AOCTUraeTcsa ¢ NOMOLLBHO nogadm napa B 6apabaH nnm ropsiien Bofbl Ha cre-
UnanbHbI KOHBENEp, YCTaHOBNEHHbINM Nepeg 6apabaHom.

WUcnonbayemas B mpolecce BoAa PeuvpKyrnvpyeT npyv MUHUMansHOM oBpasoBaHuu

CTOYHbIX BOA U KONMYECTBE 3arpA3HALMX BELLIECTB.
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Kopa nony4aetcs npu Cyxon OKOPKe C HU3KUM COAEPXKaHWEM BOZLbI, YTO MPUBOAMUT K
6onee BbIrogHOMY 3HeprobanaHcy NpeAnpUATUS.

Kopa nocne okopoyHoro 6apabaHa nogaeTcs Ha U3MenNbYUTENb W, ECNIA OHA BNaXHas,
OTXKMMaeTCA Ha npecce ANS NocneayoLwwero oxuraHms. B HeKoTopbIx Criydasx oHa npogaeT-
CA ApyrUM NPeanpuaTUaM, HO npu GonblumMx oBbemax NPeanoyYTUTENBHO CKUraHWe Ha ca-

MOM MPEANPUATUM B CReLmarnbHbIX KOTNax.
2.1.4 Py6ka npeBecuHblI

[ns nonyyeHus LEennonosbl OKOPEHHbIE Kpyrible necomartepuarnsl M3Menb4atoTcs B
weny Ha pybuTensHOn MalivHe. B OCHOBHOM MPUMEHSIOTCS LUCKOBbIE pyBuUTEnbHbIE Maluu-
Hbl. Mo cnocoBy nogaqy GanaHcoB pasfnmuyatoT MallMHbl C HAKMOHHBIM U FOPU3OHTamNbHbLIM
nuTaroLWmMmM natpoHoM. B HacTosillee Bpems Hanbonbluee pacnpocTpaHeHWe MOnyYvnun py-
OuTenbHbIE MalMHbLI C TOPU3OHTANBHOM Mojaqer APEBECUHbI B MaLUMHY U HWKHUM BblOpo-
COM LLenbl. ITO 0BYCNOBMEHO YBEMUYEHNEM ANMHBI MOCTYNaKoLen Ha pyoKy ApeBecuHbl 40
4-6 M W CHWKEHMEM MOTEPb APEBECUHbI, TaK Kak WUCKMIOYaeTCs €e M3MEnNbYeHne 3a cuyet

yAapa nonatok npu Bbibpoce BBEPX.
2.1.5 CopTtupoBanue wernbl

MonyyeHve Lienbl OQHOPOAHOrO pa3Mepa HeoBXoAUMO ANA MOBbiWeHUS 3 dekTmB-
HOCTM npouecca Bapku 1 ofecrneyeHns BbICOKOro kadecTBa uLenntonosbl. MNocne pyburtens-
HOM MalUMHbI Liena CopTUPYETCS (CErofHs rMpaumoHHbIe) ANS yAaneHs HecTaHaapTHON Mo
pa3mMepy Lwenbl 1 onunok. Merkyto dpakumio Wenbl XenarenbHo BapuTb B CneuvansHoM Ba-
POYHOM KoTne nMbo cxuraTb BMECTe C onunkamm 1 kopol. KpynHas wena nsmenesyaetcs Ha
cneyuyanbHbIX annapartax v Bo3spallaerca B o6LMKA MOTOK Ha MOBTOPHOE COPTUPOBaHME.
[na ynyJleHns kavecTBa LWenbl NPUMEHSIIOT COPTUPOBKU ANSA BbIAENEHUSI U3 Lerbl TONCTON
hpakumn, koTopas HanpasnseTcs Ha obpaboTky Ha cneuvanbHoe obopyaosaHve U panee
noagaeTca B Mpou3BoacTBO. CopTupoBaHvMe Mo TonwmHe obecrneuymBaeT paBHOMEPHOCTb
npoBapa Lenntonosbl, TEM CambIiM NOBbILLAA €€ KAYECTBO U BbIXOA.

XapakTepuctka obopyaoBaHusi NpoLecca NogroToBKN APEBECHOro Chipba NpeacTaB-

neHa B Tabnuye 2.2.
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Tabnuya 2.2 — Xapaktepuctuka 060pya0BaHus NpoLecca NogroToBKN APEBECHOIO Chipbs

pacnnnoBkn ANNMHHUKA

TOB, pasgeneHve naudku,
nogaya Ha pacrvnoBKy,
pacnunoska AnMHHOMEp-
HOW ApPEeBecuHbl Ha KOpo-

Tbe

HavumeHoBaHuve TexHonoruyeckmne
HasHaueHue obopyaoBaHus 1
obopyaoBaHusi XapaKTepuUCTMKn
1 2 3
YcTponcteo ans npyema u|lMpyem nadvkm coptumeH-|Mpon3soguTensHOCTb,

nn. myac, — 125-180.
OnvHa 6peeeH, M, — 6,5.
OuameTp nun, mm, — 1500-1800

Mpynnosou cnocob OKOpKK APEBECHOrO Chipbs

PasmMopakmBaroLmin

KoHBeMep

[MpombiBKa N pasmoparku-
BaHVWe [pEBECUHbI B 3UM-

Hee BpemA

MponsBoaUTENBHOCTD,
nn. m3uac, — 250-390.
Temnepatypa Bogbl, °C, — 40-60.

OkopouHbI 6apabaH

Okopka apeBeCcUHbI

MponssognUTEnLHOCTD,

nn. m*uac, — 120-390.
OnuvHa, m, — 25,0-42,0.
Ouametp, m, — 4,0-5,2.

CxopocTb BpalyeHus, 06/mM1H, — 4-9

PybuTenbHas malumnHa

Pybka okopeHHOW apese-

CUHbI

Mpon3BogMTENBHOCTD,
nn. mfyac, — 100,0-390,0.
Ovawmetp aucka, m, — 3,0-3,87.

Yucno Hoxen, wr., — 12-18.
YacroTa BpalleHus, MUH ', — 220~
300
ByHkep npuvemHein ansa|lNpuem wensl OT pyBu-|MNpon3BOAUTENBHOCTL — Pa3rpy3ou-
Wwensl C Pasrpy304HbIM | TEMBHOW MaLLUWHBI HOro LWHeKa, Hac. M>fyac, — 750,0-
LLIHEKOM 1300,0

Huckosas copTupoBska

OTaoeneHve U3 Kopbl Kpyn-

HbIX ApeBeCHbIX 0TX040B

Mpon3BoaUTENBHOCTE, M>lyac — po
220,0

Kopopy6ka UamenbueHne kopbl  u|lpousBoanTenbHOCTb,  Mfuac, —
OPEBECHOro fioma 50,0-135,0.

Pasmep  M3MenbYeHHOM  KOpbl,
MM, — g0 50,0
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HaumeHoBaHne TexHonornyeckune
HazHauyeHue obopyaoBaHus 1
o6opyaoBaHus XapaKTepUCTUKN
1 2 3
KopoomkmmHoM npecc |[peccosaHmne Kopbl MpousBoauTENbHOCT,  M°/uyac, —
(uenHon, BWHTOBOW, 30,0-100,0.
MOPLUHEBOW) BnaxHocTb kopbl nocne npeccoea-

HWR, % — 40-55.
OcTanbHble faHHble B 38BUCMMOCTM

OT TNa npecca

Me)Kane['aTHble CBA3N

KoHBelepbl  NEHTOYHbIE,
LenHble Ans TpaHCcropTu-
pOBKM MaTepuana mexay

obopynoBaHvem

Mpon3BOANTENLHOCTb, M/4aC.
OnuHa, m.

LnpuHa, mm.

KOMMOHOBKM

B 3aBucumocTtun oT

obopyaoBanHma

MH,D,I/IBVI,D,yaJ'IbeII;I crnocob OKOpPKKM ApeBeCHOro CbipbA

MpuemHbIi cTon

Mpunem gpesecuHbl

B 3aBncMMOCTM OT Npow3BoOaUTENb-
HOCTU NUHUN.

O6bem 3arpyskn, M>, — 40 M°/uac.
Pasmepbl 3arpyxaeMoun apeBecu-

Hbl, M, — 40 6,6 M

CtyneH4aTbIn nUTaTenb

MowTtyyHas nopava Ope-

BEH Ha OKOpPKY

CkopocTb nogauuv, M/MuH, — 40-75

OKOpOYHbLI  CTaHOK  po-

TOPHbINA

Okopka JpeBeCUHbI

Twn.

Avametp okapuBaemMbix necomMare-
pvanos, cm, — 10-80.

OnvHa 6peeHa (Hanm.), M, —1,5-3,0

PybButenbHas mawmHa

Pybka okopeHHOW npeBe-

CUHbI

Tun

Mpon3BOAUTENLHOCTB, M. Mofyac.
AuameTp aucka, M.

Yucno Hoxen, LWrT.

YacToTa BpaLleHus, MUH |

ByHkep-BbipasHMBaTens Co

LUHEKOBBIM Pa3rpy34MKOM

Mpuem wenbl oT pybu-

TeNbHOW MalUMHbI

MponsBognTENBHOCTD, M. m>fuac.
OnvHa wHeka, M.

OvameTp WwHeka, cm
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HaumeHoBaHve TexHonornueckune
HasHaueHue obopygoBaHus 1
obopyaoBaHus XapaKTepPUCTUKK
1 2 3
Kopopy6ka NamenbyeHne KpyMHbIX | [1pO13BOANTENBHOCTE, M /4ac.
OTXOA0B Pasmep namens4eHHON KOpbl, MM.
Onametp poTtopa, MMm.
YacToTa BpalLeHWsi, MH "
MexarperaTtHble cBA3U KoHeeliepbl ans  TpaHc-| MponsBoaNTENLHOCTL, M/4ac.
nopTupoBkn  marepwuana|nuHa, m.
mexay obopyaosaHuem | LUvpuHa, mm.
B 3aBuCMMOCTU  OT  KOMIMOHOBKM
o6opyaoBaHns
CopTupoBanue wenbl
CopTuposka Lwenbi CopTtuposaHue Lenel Tvn — rMpaunoHHas, AUCKoBas,
Bankosas.
MpousBoaUTenbHOCTL, M fyac, —
120-700
[eanHTerpatop NamenbyeHne KpynHow | Tun.
Lenbl MpOu3BOAUTENBHOCT, M /4ac —
60,0-100,0
NamenbunTens Lwensl NamenbyeHve ToncTton| Tun —  P-pybuTenbHas mawmHa
dpakumm Lwenbl GapabaHHas, Bankosas.
MMpon3BOAMNTENLHOCTS, Mluac,

OcTanbHble JaHHble — B 3aBUCWU-

MOCTW OT TUNa namenb4nTena

MexarperaTHble CBA3N

KoHBelepbl  NEHTOYHble
ANS TPaHCMOPTUPOBKN Ma-
Tepuana mexay obopyno-

BaHWem

Mpon3BOANTENEHOCT, Muac.
OnnHa, m.
LUunpwuHa, mm.

B 3aBuCMMOCTM  OT  KOMMOHOBKMU

obopynoBaHus

) TexHonornyeckue XapakTepUCTVK 3ABUCST OT BUAOB [PEBECUHbI 1 TPeGyeMoil NPOUsBOANTEMb-

HOCTU NUHUW.
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Tabnvuya 2.3 — MpupogooxpaHHoe o6opyA0BaHNE NPOLIECCA NOATOTOBKM 4PEBECHOTO Chipbs

HavmeHoBaHune TexHonornyeckue
HasHnaueHue obopygosaHus 1
obopyAoBaHuA XapaKTepucTukm
1 2 3

Cucrema nbineypaneHna

Cucrema ypaneHus napo-
BO34YLLUHON CMECU N3 OKO-

poyHoro HapabaHa

MpovisoaUTENBHOCTL, M/C, — 10,0~
12,0.
Hasnenwue, Ma, — 3500.

KoHLeHTpaums nbinu, mrim® —15-50

[peHaxHbIN KoHBENEp

MepBuyHoe obe3soxuBa-

H1e Kopbl

MponsBoguTensHOCTL (MO BOAE),
m>/4ac, — 1000-1500.

Onawmetp nepdpopaummn, mm, — 7,0.
WnpuHa, mm, — 900-1300

BopooTtaenutenbHbin

OapabaH

MepBuyHoe obe3BoOXMBa-

HWe Kopbl

Onametp, mm — 1500-2000.
OnnnHa, m, — 4,0-5,0.

Onametp nepdopauyum, mm, — 6,0—
8,0

PunbTp ceTyaTbIn

JlokanbHas ouncTKa BOAbI

MpoV3BOAUTENBHOCTb, M /MUH, 12,0—
35,0.
IuameTtp 6apabaH, m, — 2,0.

WwupuHa cetkun, m, — 8,0-10,0

TpaHcnopTep necka

OTtpenenve ocagka U3
BaccenHa kopocoaepxa-
LUMX BOA,

WnpwuHa, mm, — 400-600.

AnuHa, M, — OT KOMMNOHOBKM Liexa

MpombiBHON ponbraHr

C KAMHENOBYLLKON

MpombiBka GanaHcoB ne-

pen pybkown, oTtaeneHue

LLvpuHa, mm, — 1200-1400.

[nvHa, M, — OT KOMIMOHOBKM Liexa.

HOLLEro KOHBENepa

KamHen CkopocTtb, M/c
LlenHoln koHBeiiep ansa|YpaneHne kamHen npu|LWupuHa, mm, — 650.
KaMHel y pasMopaxuBa-|pasmMopaxuBaHum OnvHa, M, — OT KOMMOHOBKMW

TeNbHOCTU NMUHUN.

T TexHomormueckne xapakrepucTKn 3aBUCAT OT BUOB APEBECUHbLI U TPeGyeMoil NPon3Boau-
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2.2 MNMpouecc npousBoacTBa cyrnbaTHON Lennionosbl

B HacTosilee Bpems cynbdartHbIi cnocob npou3BoacTBa LEennonosbl ¢ addekTms-
HOW 1 XOpOLLO anpoBnpoBaHHOW CUCTEMOWN pereHepaumm XUMMKaToB SBNAETCH JOMUHUPYHO-
LWMM XMMUYECKUM MpoLeccoM, Hanbonee apdeKTUBHLIM U 3KOHOMUYHBLIM criocobom nony-
YEHUST TEXHWUYECKUX LIENSIIONO3 € BLICOKMMU MPOYHOCTHLIMM XapaKTepUCTUKaMK, MO3BONSHO-
Wnm nepepabaTbiBaTh APEBECUMHY NPAKTUYECKN BCEX NOPOA [4, 5, 6].

Ha uenntonosHo-6ymaxHbIx npeanpusatusax Poccun BoipabatbiBaeTcs:

- cynbdpaTHas 6eneHas xBowHasi N NMNCTBEHHAs LENIoNosa (ToBapHas v Ans npous-
BOACTBa nedvaTHbIx Bymar);

- ToBapHas cynbdaTHas HebGeneHas xBoWHas Liensonosa;

- cynbdaTHas HeGerneHas xBonHasA LeNntonosa Ans NpousBoaCcTBa kapToHa, noTuH-
ra, MeLoYHbIX 1 yNakoBOYHbIX Oymar,

- HeUTpaneHO-CynedUTHaAA nucTBeHHas nonyuenmonosa (HCMU) v cynbdatHas
JIMCTBEHHAS NOMyLENono3a ¢ 3eM€HbIM LLENOKOM.

Mpon3BoACTBO CynbdATHON LENIONOo3bl BKIKOYAET CNEAYHOLNE OCHOBHBIE TEXHOMO-
rmyeckme Gnokw:

- NOATOTOBKA L PEBECHONO ChIPbS;

- nony4eHne cynsdaTtHo HeGeneHon 1 6eneHom Liennonosb;

- pereHepauma XMMUKaTOB M SHEPrW, NomnyYeHne NoBoYHbIX NMPOAYKTOB;

- otbenKa, NPUroTOBNEHNE XUMUKATOB 47151 OTOENKM,

- CMCTeMa OYUCTKM MPOU3BOACTBEHHBIX CTOYHBIX BOJ Ha BHEMOLWAA0YHBIX OYUCTHDBIX
COOPYKEHUSAX.

TexHonornyecknin npouecc nonyyveHus GeneHon 1 HebeneHow cynbgarTHoOM Lennto-
1103bl MOXET BKMHOHaTL CreAyoLLMe NoanpoLeccs!:

- BapKa Lennonossl;

- FOPSiYNA Pasmor, NMPOMbIBKA U COPTUPOBaHME HeBeneHoW LIenmtnosbl, CopTUpoBa-
HME 1 Pa3Mon OTXOAOB;

- KMCnopoaHas genurHndukaums n otbenka Lennonosbl;

- ouncTka GeneHom Lennonosbi;

- CyLLIKa, YyNakoBKa 1 XxpaHeHne GeneHon 1 HeGeneHom Lensonoasbl.

KomBuHaLumst nognpoLeccoB, Ux annapaTypHoe oopMIieHNe U pa3MelLeHne B Tex-
HOMOrMYECKoON Cxeme npoLecca Mpoun3BOACTBA CyrbdaTHOM LIEMMoNOo3bl 3aBUCAT OT KOH-

KpeTHoro Bnaa BblpabaTbiBaeMON MPOAYKLMM U TEXHOMOMMN €€ NosydYeHust (CM. pucyHok 2.3).
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OcHoBHasi MHopMayuua o npouecce MOJIyYeHUs Cy/NbgaTHOW Lenno3bl, KOTOPbIi

MCNONb3YKT B HacTosAwee BpeMsa B poccuitckoin LUBIM, npeacrtaBneHa B Tabnuue 2.4.

KoHanumoHHan wena/
BKAMTI Ha cxwuraHue

HekoHAUUMOHHAsA wWwena

HKANC Ha cxuraHve

Benblii Wenok U3 kayctusayum o
UepHblii LWEnoK Ha Bbinapky

Map Bapka [PA3HbIA KOHAEHCAT Ha OUUCTKY
_____________ > TepneHTUHHbI KoHAeHcaT Ha MM ~
HebeneHas HenpombiTas
Lenntonosa ®UALTPAT OT MPOMBbIBKM CTouHast Bofa
HKAMNr
MpombiBKa
T CrouHas Boga
HebeneHas npombiTas
Lennnosa dunbTPaT OT NPOMbIBKM
HKANT
Cyikn, OTXOAI OTX04bl COPTUPOBAHUS Ha CXUraHue
ACOpPTMPOBAHUA Ha c o
pasmon opTnpoBaHue OTxofbl COPTUPOBAHUSA Ha MOJINIOH
i CTouHasa Boga
OTxoAbl copTupoBaHus | — 1
Heb6eneHas ouuLieHHas ®UNLTPAT OT NPOMbIBKY LBB Ha KAM
uenmonosa N
MpomMbIBKa

CTo4yHada Boga

He6eneHas ounlLeHHas NPOMbITas
®unbTPaT OT NPOMbIBKM

Hennionosa HebeneHas uennnosa Ha
BAM/KOM/A®C
B atm. CO
Kucnopog,
fap 02 OKucnexune Benblii wenok

Cynbgat mariua Mqso4 ~ AenMFHMCbVIKaLI,I/IFI o 13 KaycTtusauuu
Mepokcup Bogopoga
CTo4yHasa Boga

Heb6eneHas uenntonosa c
MOHWXEHHBIM COfiepXXaHneM IMrHuHa ®unbTpaT 0T NPOMbIBKM

MpombiBKa

o /
pAtan soaa 2 cTyneHu

OuULLEHHBIN KOHAEeHcaT

OT BbINapku | CTou4Has Boga

HebeneHasn uennnosa c
MOHWXEHHbIM coepXXaHnem NUrHnHa

B atM: x/i0p / Anokcua xnopa

Otb6enuBatouine

CTo4yHasa soga

beneras ennionosa BeneHnas yenntwonosa Ha BAM/KAM

OTX0fbl COPTUPOBAHUSA Ha CXUraHue

CoptnpoBaHue
OTx04bl COPTUPOBAHUA Ha MOJIUIOH

OunuieHHas 6eneHast Lenoiosa | CrouHasi Boga

O6opoTHas Boga
Cyuwka

ToBapHas 6eneHas uenntwonosa | CrouHas Boja

Ha ouncTHble coopyXeHns

PucyHoOK 2.3 — BoK-cxema TeXHO/I0TMYeCcKoro npouecca nosyyeHust cynbgaTHol

Leninno3bl
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Tabnvuya 2.4 — OnucaHue npouecca nonyyYeHns CynbaTHom Liennonossbl

Otan
OcHoBHoe
BxogHOWM NOTOK npouecea BbIx0agHOW NOTOK TexHonornyeckoe Smuccum
(noanpo-
o6opyaoBaHue
yecc)
1 2 3 4 5
Llena koHanumoH-|Bapka Hebenenas Cucrema 3arpysku|Buibpockl B ar-
Has. uennonoasa. Wwensl B BapOYHbIA | MOChEpy:
Onunkuy, cnnYKn. YepHbin Wwenok. |KoTten. anr, ckunuaap,
Cyukn, Henpoeap. pA3HBIN KOH- | BapouHas ycraHoBka. |MeTaHon.
benbi wenok. aeHcar (ans | BeigyBHoW pesepByap. | C6pocbl B npo-
dunsTpar oT NUCTBEHHOW Cuctema KOHAEHCa- | M3BOACTBEHHYHO
MPOMBIBKM. Lennonossbl). UMM NapoB BCKUMaHWS | KaHanu3awuio:
Map. TEepNeHTUHHBIN | 4epHOTO Lenoka. B3BELLUEHHbIE
OneKTposHeprus koHaeHcaT (ans|Cuctema cbopa HK|Bewecrsa, XIK,
xBovHou uenno-|OMr. LLenoYb.
no3bl). Cucrema cbopa BK|MuHepanbHbie
HK OMr. anr 0TX0Abl
BK OMr
HebeneHass uen-|MpombiBka | Hebenenas MpombiBHOM annapar. | Beibpockl B atMO-
ntonosa. Lennronosa. Hacoc MC cpepy: AN, cku-
dunbTpar oT HK Anr. nuaap, MeTaHon.
MPOMbIBKU. duneTpaT oT CBpocel B npo-
OneKTposHeprus NPOMbIBKM W3BOLCTBEHHYHO
KaHanusaumio:
B3BELUEHHbIe

Bewectea, XK,

Lenoyb
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Sran

OcHoBHoe
npouecca 3
BxogHow noTok BbIxogHoOWM NOTOK TEXHONOrn4yeckoe Smmceun
(noanpo-
obopygoBaHue
Lecc)

1 2 3 4 5
Hebenenas uen-|Coptupo- |HeGeneHas koH-|Cydkonosutenu ans|BeiBpockl B atmo-
nonosa. BaHWe OUUMOHHAs uen-|oTaenenua cyykos u|cdepy: AMM, cku-
duneTpar oT nronosa. HenpoBapa. naap, METaHON.
MPOMbIBKU. Cydkn un Henpo-|MNpombiBaTenu cyykos | COpockl B Npouns-
OneKkTposHeprus Bap. W Henpoeapa. BOACTBEHHYIO Ka-

OTxogbl TOHKOro | CopTUPOBKA. HanM3aumio:
copTmpoBaHus. | lpombiBaTenM OTXO-| B3BELEHHBIE
-HK Onr [OB. Bewectsa, XK
PaduHepbl ana pas-|wenoysb.
Mona oTXof0B MuHepanbHble
BuxpeBble ouncTuTenm | oTxoabl.
ans otaenenus necka. |Cyykm u Henpo-
PacuHepbl ans pas-|sap.
mona uenmonosbl | OTxoabl TOHKOTO
BbICOKOTO BbIX0fa COpPTUPOBaHUA
Hebenenas ouu-|lMNpombiBka |HebeneHasn MpombiBHOM annapar. | Beibpockl B ar-
LeHHaa  uennwo- npombiTas  ouun-|Hacoc MC mocdepy: AMr.
nosa. LeHHaa uennto- C6pocel B npo-
PuneTpar oT nosa. W3BOACTBEHHYHO
NPOMbIBKIA/ HK AMr. KaHanuaauuio:
ropsiyas Boga/ dunbtpar oT B3BELUEHHbIE
OYULLEHHBIA  KOH- NPOMbIBKM Bewectea, XK,
AeHcar. Lenoyb
- ONEKTPO3HEPrns

39




OTan

OcHoBHoe
BxoaHoI NOTOK npouecea BbixogHow noTok TEXHONOrMYyeckoe Smuccun
(noanpo-
obopynosaHue
Lecce)

1 2 3 4 5
MpombiTas  ouun-|Knucnopog- |HeGeneHas PeakTopb! kncnopoa-|Bbibpockl B at-
weHHaa Hebene-|Has ne-|uenntonosa ¢ |Ho penurHudukaumm | mocdepy: CO
Hasa Uennonosa. |NUrHUdKU- | MOHXKEHHBIM (1wvmm 2 cr.).

OkncneHHbIn  Be- | kauus yncnoMm Kanna | Cmecutenn ¢ napom
NbIA  Wenok/ kay- W KNCNOPOAOM.
CTUK. Hacockl MC.
Kucnopoga. YcrtaHoBka  okucne-
Mepekuce  BOJO- Hus Genoro Lenoka
poaa. BO3JYXOM MW KUCHO-
Map. pPOAOM.
Cynbdat marHus. Y3en npvema, xpaHe-
OnekTpoaHeprus HUS, PaCTBOPEHUA W
nogadys B npouecc
KpUCTannmM4eckoro
cynbdara marHus
Llennonosa  no-|Mpombieka |MpombiTas MpombiBHOM annapart. |C6pockl B npo-
cne KLWO. HeGeneHaa uen-|Hacoc MC V3BOACTBEHHYHO
lopsavas BoAa nonosa ¢ noHu- KaHanMsauuio:
JOYNLLEHHBIA  KOH- XKEHHbIM  coaep- B3BELUEHHbIE

JeHcaT oT Bbinap-
HOW CTaHUuN.

OnekTpoaHeprus

XKaHem nurHuHa.
dunbTpar oT

APOMbIBKU

sewectea, XIK,

wenoub
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Otan

OcHosHoe
npouecca
BxopHowu noTok BbIXO4HOWM NOTOK TexHonoru4yeckoe SmMunccun
(noanpo-
obopyaoBaHue
yecc)

1 2 3 4 5
MNpombitas HeGe-{OTOenka |BeneHaa  uen-|bacceiH MC  gnsi|Bbibpocel B art-
NeHas  uennono- nronosa XpaHeHWs1 LIensono- | Mocdepy: xrop,
3a. 3bl Nepep otbenkon. | (amokeug xnopa).
OTt6enueatoyme OTt6enbHble Bawnn n|{CtoyHaa Boja B
XUMUKaTbI: peakTopsbl. NpPOV3BOLCTBEH-
xnop, Lvokenz, MpombiBHBIE annapa-|Hyto kaHanusa-
xniopa, Kucropog, Thl. LuMo:  B3BELLUEH-
MepoKkcuMa  BOAO- CmvecuTenn € XvMU-|Hble BeLLEecTBa,
poaa, eakuii HaTp, Katamumm napom. XIMK, AOX
rMNoXnopuT Hacocel MC.

HaTpusi,  cepHas azoo4ncTHOM cKpy6-

KMCnoTa,  CepHu- Gep  xnopcoaepxa-

cTas kucnota. LLMX rasos

Ceexasi, Tennas,

ropsdas Boga.

Map

OnekTpoaHeprus

BeneHas uennio-|Coptpo- |OunwenHas 6e-|HanopHele coptupos-|C6pockl B npo-
nosa. BaHue neHas Lensono-|Ku. V3BOACTBEHHYHO
O6opoTHbIN Bpak. 3a. BuxpeBble ouncTUTE-|KaHanU3aumio:
Map. Otxoabl  copTu-|nu. B3BELLEHHblE
O6opoTHas Boga. poBaHus. dunbTp Anst ynasnu- |Bewectaa, XMNK

CBexas Boja.
Mapokena
HaTpus.
CepHucraa  kuc-
nora.
OneKTpo3Heprus.
PasbaeuTtenbHas

BOAa

O6opoTHas Boga

BaHWA BOSTIOKHA
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31an

OcHoBHOe
. npouecca .
BxoaHou noTok BbixogHowm noTok TexHororn4yeckoe Smuccumn
(noagnpo-
obopyaosaHne
yecc)

1 2 3 4 5
beneHas uennio-|Popmosa- |Llenntonosa B |HanopHbI awmk. Cbpocel B npo-
nosa. HKe. pynoHax. dopmMyroLas YacTb. | M3BOACTBEHHYIO
Map. Mpeccosa- |bpak (oTceukn u|lMNpeccosas 4yacTb. KaHanm3aumio:
O6opoTHas Boaa. |Hue. npu o6peiBax). | CywmnbHas YacTb. B3BELUEHHbIE
Ceexasi Boga. Cywka Ob6opoTtHas Boga. |Hakar. Bewecrea, XMK.
OnekTposHeprna  |yennto- KoHaeHcat I'mppopasbueatenn |Bbibpocbl B at-

NO3HOro 6paka Mocdepy:  MOK-
nonoTHa poBo3ayLIHas
cmecb, Bymax-
Hasi Nbinb
LienntonosHoe Peska n|TosapHaa uen-|Jluctopeska. Beibpockl B art-
NMONOTHO. ynakoeka |ntonosa. JInHna ynakoeku Mocdepy: Oy-
Ceexas Boja. bpak  (kpomka, MakHas Mbinb

OneKkTposHeprms NIMCTOBOW BpaKk)

Mony4yenme ClO2 no TexHonorum MetucoHa u TexHonormm HP-A
XyMuKaTbl: leHepauws | ClO2 — ras. MepBUYHbIN peakTop. |HeT
- NaClOg, H2SO4 |CIO2 noboyHbIn  Npo-| BTopuuHbIA peakTop.
SO, — no metoay AykT  pacteop: | OTAyBOYHASA KOMOHHA
MeTucoHa nnm H2S04, NaSO4 |[FasonpombiBHas  Ko-
H,O> — no meto- JIOHHa
ay HP-A
TexHN4eckMn BO3-
AyX
ClO2 —ras. Monyye- |PactBop ClO2. |ABcopbumoHHas ko-|B atmocdepy:
XvMukatbl:  pac-|HHWe  BoA-| XBOCTOBbIE rasbl. | TOHHA. Cly, CIO,
TBop NaOH. Horo pac-|MoBoYHbIN  NPO-| XMMUYECKUA  CKPYO-
Boga oxnaxgeH-|TtBopa ClO2|ayKT: pacteop |Gep
Had (abcopb- | rvnoxnoputa

Lust) HaTpusa (NaClO)
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oran OcHosHoe
BxoaHow noTok nponecca BbixoaHow noTok TexHonornyeckoe Omuccnm
(n::cngo- obopyapoBaHue
1 2 3 4 5
Mony4enne ClO, no nHTerpmposaHHon TexHonorum Chemetics
OnekTposHeprua. |Mponseoa- | Xnopatr Hatpus [ PeakTop xnopara. B atmocdepy:
Xumukarbl: cteo  xno-|(NaClOs). OnekTponusepsl. Cly
xnopar- pata Hy —ras. OeraszaTopel.
XMOPUAHBIA  pac-|HaTpus Mo6ouHen  npo- | Ckpy66ep Bogopona
TBOp (NaClO3, |(NaCIlO3) | AykT: runoxnoput
NaCl), rmapokeua |metogom  |Hatpus (NaClO)
HaTpusa (NaOH) SNEKTPO-
mmsa
XuMmKaTbl: Hy, |CuHTes CongHasa kucno-| Peaktop cuHtesa HCI. | B atmocdepy:
Cla. consHonm  [ta (HCI) Ckpy66ep xBoctoBblix |Cly, HCI
JemMuHepannso- |KMCNOTbI rasos
BaHHas Boga (HCI)
XnmukaTbl: eHepauus | Pacteop aBy-|MeHepaTop AByokucu|B atMmocdepy:
xnopar HaTpuWsA | ABYOKUCK | OKMCHK xropa | xnopa. Cly, ClO2
(NaClO3), cons-|xnopa (ClOy). WUcnaputens.
Has kmucnota | (ClO2) Mo6ouHbIn  npo-|ABcopbep aBYyokUCH
(HCI), rmmpapokens OYKT:  rMnoxno-|xnopa.
HaTpust (NaOH). put HaTpus | bawHa runoxnoputa
Bopga oxnaxaeH- (NaClO)
Has.
TexHn4YecKkMn BO3-
ByX

2.2.1 Bapka uenntonosbl

B npouecce cynbdaTHOM Bapku Liennonosbl gpesecnHa obpabaTtbiBaeTcsi BAPOUHBIM
LLIENOKOM B TEYEHME HECKOMBKUX YacoB Npu BbICOKOW Temnepartype (06bi4Ho 170 °C).

KoHkpeTHbIe yCcrnoBus Bapku 3aBUCAT OT COCTaBa BapOYHOro pacTeopa W onpeperns-
I0TCA HasHa4YeHWeM BbipabaTbiBaeMOW TEXHUYECKOW LENntonosbl: AN nonyyeHns ymarm mn

KapToHa Unu AN XMMUYECKON nepepaboTku.
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CynbdaTHbI BapOYHbIN LLENOK B KAYECTBE aKTUBHBIX KOMMNOHEHTOB coaepxut NaOH
n NaoS, a Takke npumecun kapboHaTa, TMocynbdara, cynbgara u nonucynbMUaoB HaTpus,
HanuumMe KOTOpPbIX CBA3AHO C peakunamu, NPOTEKaLWMMKN B NPOLECCE pereHepauumn Bapod-
HbIX KOMMOHEHTOB.

B ycnosusx cynbthartHON BapkM BCE KOMMOHEHTLI APEBECUHbI BCTYNaKOT B peakumm
BapOYHbIMW peareHTamu, B pesynbTate KOTopbix Gonbluas YyacTb NMUrHUHA, HEKoTopasn 4acTb
YrneBOAOB U 3KCTPaKTUBHbIE BELLECTBA B BUAE NPOAYKTOB AECTPYKLMN NEPEXOAST B pacTBop
u o6pasytoT oTpaboTaHHbIN (YEePHbIN) LENOK.

Mpouecc BapkM LEennionossl conpoBoxaaeTcs obpaszoBaHMEM NETy4nx Cepocopep-
Xalmx BELLECTB, TAKUX Kak MeTUnMepKanTaH, AuMmeTuncynbdua, AMMeTunamcynsdua, ce-
poBofopos, obrnasarimx XxapakTepHbIM HEMPUATHBIM 3anaxoM, BCIEACTBUE YEro MX Hasbl-
BarOT AypHonaxHywmmn. MpuunHon obpasoBaHns AypHONAxXHYLLMX COEAUHEHUN SABNAETCA
NpUCYTCTBME B BapOYHOM LUeNoke cynbdupa Hatpus U B ApeBecMHe — METOKCUMbHbIX
rpynn.

OcHoBHbIMK dakTopamn, BRUAIOWMMW Ha Npouecc cynbdgaTHOW Bapku, ABMSHOTCS:
pacxop LWeno4ynm 1 ee KOHUEHTpaums, TemnepaTtypa U NpoaomKUTENBHOCTL Bapku, Cynbdng-
HOCTb LLenoKa, NponuTKa LWenbl, NOpoAa APEBECUHBI.

B pesynbTarte BapkvM XBOWHbIX NOPOA APEBECUHBI (€Nb, COCHA) MOXHO MOMNyYUTb Len-
nonosy ans orbenku ¢ yncnom Kannago 30-35, nopgaepxmBas npy 3TOM NpUEMMEMbIE
MPOYHOCTHbIE MoKasaTenuy Lennonossl. [ina ApeBecuHbl MMCTBEHHBIX NOpos (ocuHa, Gepesa)
nony4yatoT uenntonosy ¢ ymcnom Kanna 14-22.

Bapka MOXeT NpoBOAWTLCA Ha BApPOYHbIX YCTAHOBKaX MEPUOANYECKOrO WM Henpe-
PLIBHOrO AEUCTBMS.

Mepuoaunyeckasn Bapka OCYLLECTBNAETCH B CTALUMOHAPHBLIX BAPOYHbIX KOTNax C cucre-
MOW NPUHYAUTENBHOM LIMPKYNALMUM WENOKA U HEMPSAMbIM HarpeBoM.

OCHOBHbIMW OMepaUmaMK TPaAAULUMOHHOW NEPUOANYECKON BapKn ABNSIOTCA: 3arpyska
KOTNa LUEMNoN N BapOYHBIM LLENOKOM (B TEYEHWE 3arpy3ku Lena ynnoTHAETCA napom), 3a-
Bapka (NogbeM TemrepaTypbl B KOTNE A0 KOHEYHOW TeMnepaTypbl Bapku, TEPNEHTUHHbIE
CcAyBKW (yAaneHue rasoB 1 BO3gyxa), Bapka Npyv KOHEYHON TEMNEpaType, KOHEYHbIE CAYBKN
LS CHYPKEHWS AaBreHWs (ECnNn BblAYBKA Macchl HE NPOM3BOAMUTCS C NMOJHOTO AaBNeHNs BapKu).

O6wwmn o6opoT koTNa cocTasnseT oT 4 Ao 6 u.

MNMprMeHeHVe COBPEMEHHON «MOAUMDULMPOBAHHOM» TEXHOMOMMM MNEPUOSMNYECKON
CynbarHoW BapKX C XONOAHOWN BbIrPY3KON Macchl U3 KOTNa 1 pekyrnepaumen Tenna YepHoro
LLierioka No3BorIsieT: COKpaTUTb pacxog napa Ha Bapky (4o 50 % — 60 %), cokpatutb 060poT

BapOYHOro KOTMNa, CHU3WUTb Pacxoa XMMUKATOB Ha BapKy Ha 5 % — 10 %, yBennunTb BbIXOA,
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LIeNnnonosbl, COKpaTUTb KONMYECTBO HEnpoBapa, MOBLICUTH MPOYHOCTL LIeNmnonosbl Ha
10 % — 15 %, yny4wmTs NPOMBIBKY LIENIoNosbl 3a CYET CTaANUM NMPOMBIBKU B KOTIE, 3HaYW-
TeNbHO COKPaTUTL ra3oBble BbIOPOCHI.

BapouHble ycTaHOBKM HENPEpPbLIBHOTO AeNCTBUS cucTeMbl Kamiop noapasgensiores Ha
OZIHOCOCYAHbIe UNU LBYXCOCYAHbIE, MAPaBNMYECKOro TMMa Unu ¢ Naposon ¢ason, ¢ 30HOM
NPOTUBOTOMHOW AN dY3MOHHON NPOMBIBKA UK Ges.

Lllena nepepn 3arpyskoi B kOTEN AN HENPEPLIBHOW Bapku NpeBapuTesibHO nponapu-
BaeTCA ANA yaaneHus Bo3ayxa, KOTOpbIA NPENSTCTBYET NPOMUTLIBAHNIO LLEMbI XMMUKaTamu.

MNocne 3arpysku B KOTEN LWEena NponuUTLIBAETCA BApOYHBIM LLENOKOM, a Temneparypa
nosblWwaeTca go 155 °C — 175 °C.

Bpems Bapku npu MakcumansHoM TeMneparype cocraenset 1-2 u.

Ha poccunckux npeanpusTUaX NPakTUYeckn BCe BapoYHble YCTaHOBKU — HEMnpepbIB-
HOro AEWCTBUS.

Tpw Bapo4Hble ycTaHoBkW paboTtatloT no TexHonormn LoSolids, ogHa ycraHoBka — o
TexHonornn Compact Cooking G2.

OTpaboTaHHbIN BapOYHbIN pacTBOp (YEpHbIA WESoK), coaepXalluii ocTarouHble Ba-
pOYHbIE XMMUKaTBI M NepeLUejLuMe B pacTBOp OpraHMYeckMe BeLlecTsa ApPEeBeCuHbI, nocne
OTAENEHNA LIENnoNo3HOro BOMOKHE, HanpaBnseTCa Ha BbiNApHbIE CTaHUMK, BXOASLWME B CO-
CTaB CUCTEMBI PEreHepaLmm XUMUKaToB BapKu.

Bblgensiowmecs B npoLecce BCKWMaHWSA Y4EepHOro Lenoka u nponapku wenbl AN
BMECTE C MapoM MOAAKTCS B CUCTEMY NMPOMAapKW LUerbl, OTKyZa HanpaBnsioTCs HA KOHAEH-
cauumio.

HekoHAEeHCUPOBaHHbIE BbICOKO- W HW3KOKOHLEHTPUPOBAHHbLIE AypHOMaxHyLLMe rasbl
(BK AN n HK OMNr) 4yepes otaenbHbie cuctemMsl cbopa M TPaHCMOPTUPOBKA MOAAIOTCA Ha
Tepmuyeckoe obeaspexuBaHme Unn eBoibpaceiBaoTcA B atmocdepy nocne obe3ppexvBaHns
Ha rasoo4MCTHOW annaparype.

CkunupapocoaepXallmin (TEPNEHTUHHBINA) KOHAEHCAT OT KOHAEHCAaTOpOB NapoB BCKU-
naHWs YepHOro Lenoka u nponapoyHoro ByHkepa HanpaBnsieTcsl Ha NPOU3BOACTBO NOGOY-
HbIX MPOAYKTOB ANS BbIAENEHUS cKUnugapa-coipLua.

MoackmnupapHasa Boga OT OTCTaMBaHWUS TEPMNEHTMHHOIO KOHAEHcaTa U KOHAEHEaT OT
npombIBkM U oxnaxaeHna AN Ha razoouncTHOM ckpybbepe HanpaeBnsAlTCs ANs OYUCTKN B

CTPUNMUHI-KONOHHY (B CUCTEME BbINAPHOWN CTAHLMN UN OTAENbHO CTOSLLYIO).
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2.2.2 NpombiBKa HeGeneHoW Lenmonosbl

Llenbio npoMbIBKM ABMSIETCA MakCUMarnbHOe OTAENeHVe OT LIEMMHoSIO3HOro BOMIOKHA
PacTBOPEHHbIX MUHEparbHbIX U OPraHUYeCKMNX BELLECTB YEepPHOro Luenoka ANs yBenuyeHus
CTEMNEeHN pereHepaumn XMMMKaToOB BapkK, COKpaLleHUs pacxoga oTGenMBarolLmMX XMMUKaTOB
N CHMXKeHWs cbpoca 3arpsi3HEHNIA CO CTOUHBIMU BOAaMM OTOENbHOW YCTAHOBKW, CyLUMITEHOW
unu bymarozenatensHoOn MallnHb!.

O hekTMBHOCTL NPOMBIBKM HEGENeHoM Lenntoiosbl 3aBUCUT OT KONMYecTea CTyne-
HEN MPOMbIBKYM, 3PPEKTUBHOCTU NCMOMb3yEMOro 06opyAoBaHMS, KOHLEHTpaLUUA BXOASLLEN
Ha NPOMbIBKY 1 MPOMBITOM Macchl, PacxoAa NPOMbIBHOW BOAbI U T. 4.

[ns coBpeMeHHbIX NPOMbIBHBIX YCTaHOBOK 3¢¢heKTUBHOCTb MPOMbIBKA OLEHUBAETCA
no cteneHn otbopa Cyxmx BELLECTB U A0IPKHA COCTaBNATbL He MeHee 99 %.

CoBpemeHHble MPOMbIBHBIE YCcTponcTBa (Anddy30pbl, HGUNbLTPLI U Npecchl) paspabo-
TaHbl AN5 NPOMbIBKMA AU DY3nelr, ODKUMOM U BbITECHEHNEM NN OObEeAUHEHNEM STUX TPEX
MPUHLMMOB.

Ha poccuinckux cynbdaT-UenntonosHbiX 3aBojax MPUMEHSAETCA 3akpbiTas, NpoTUBO-
TOYHas NpoMbiBka HeberneHown uennonosbl B 3-5 cTyneHen (Bknovas ctyneHb anddysmon-
HOW MPOMbIBKMA B BapOYHOM KOTIE), C MUCMOMb30BaHWEM B Ka4e€CTBE MPOMbBIBHOW XWUAKOCTU
ropsiYen Bogbl, OYULLEHHOrO KOHAEeHCaTa BbIMApHOW CTaHLMKU MU NMPOMBIBHOIO LLENoKa C Mo-
cnegytoLen cTyneHu, B ToM dmcne dpunbtpata ot cTyneHun KLLO.

OcHOBHbIe TWMbI MPOMBIBHOrO 060PYyAOBaHWUA Ha npeanpusTusix Poccum — Gapaban-

Hble PUNBTPLI, MPOMbIBHBIE Npecchl, aTMochepHble Anddy3opbl U anddy3opbl 4aBneHus.
2.2.3 CopTtupoBaHue HeGeneHom Lennonosbl

Lens coptupoBaHus HebGeneHOW Lenniono3bl — OTAENEHWE Cy4ykOoB M Henposapa,
Ny4KOB HepasfeneHHbIX BOIOKOH, KOpbl, yba, cMonbl 1 Necka OT OCHOBHOrO NOTOKa KOHAW-
LIMOHHOW LieNsIo103bl C MOMOLLIO PasfiMyHOro CopTUpYHoLLero obopynoBaHus.

Cxema copTvpoBaHus Liennionossl, a Tawke Bbibop obopyaoBaHNs 3aBUCAT OT BMAa
MCXOLHOW Lienntonosbl, ee HasHayeHus n Tpeboearui, npeabasnsemeix FOCT, TY unm no-
TpebuTenem no ocTaTo4HOM COPHOCTU.

CopTupoBaHue HebeneHow Liensironosbl, Kak NpaBuno, BKIKOYaeT CneayroLLmne onepaumu:

- rpyboe copTtupoBaHue HebeneHon Lienntonosbl (OTAENEHWe CyyKOoB, Hemposapa 1
TSDKENbIX BKIIOYEHWIN) H& KOMOWHMPOBAHHOW COPTUPOBKE, HAamOPHOM Cy4KONOBUTENe, Npo-

MblBaTene Cy4koB, BUGPALIMOHHOM COPTUPOBKE N MMAPOLMKIOHE (MarHOKIMHeEpe);
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- TOHKOE copTupoBaHue HebeneHon Lenntonossl (OTAENeHWe KOCTPbI, KOpbl, Necka u
APYTUX MESKUX BKIIIOYEHUA) HA KOMOWHWPOBAHHOW COPTUPOBKE, COPTUPOBKAaxX AaBneHus,
NpoMbIBaTeNe OTXOA0B, BUXPEBLIX OYUCTUTENSX.

B 3aBuncmMmocTn OT Bnaa BbipabaTbiBaeMON LIENONo3bl U KOHKPETHBIX YCNOBUWA NPO-
N3BOACTBA:

- BblAeneHHble B npouecce rpyboro copTupoBaHns, Cy4kn M Henposap, rnocre otae-
NeHnA BOMokHa U 06e3BoxmBannsa ~ 0 30 % -HOM KOHLUEHTpaLUMu MOryT HanpaenaTbCs Ha
NOBTOPHYIO BapKy, Ha yTUNMU3aLMIO B MHOTOTONMUBHBIA KOTEN UMM BLIBO3UTLCS Ha MOSMIOH
NPOMBILLIIEHHBIX OTXOA0B;

- OTXOAbl COPTUPOBAHUS MOCNE OTAENEHNA BOMOKHA N 06E3BOXUBaHWS Taloke MOryT
MoAaBaThCA Ha CKUraHNE B MHOTOTOMMMBHBIN KOTEN UMW BbIBO3UTLCS Ha NMOMUIOH MPOMbILL-
TNEHHbIX OTXOL0B;

- BOMOKHWCTbIE OTXOAbl COPTUPOBaHMA (KOCTpa U HenpoBsap) MoryT hunbpunnuposarb-
CS Ha cneumansHON pa3marnbiBaioLlen annapaTtype 1 Bo3BpallaTbCs B OCHOBHOW MOTOK Mac-
Cbl UNX UCMOMb30BaTLCA B KAPTOHHO-OyMaXKHOM NPOU3BOACTBE U T. [,

Mpn npousBoacTee HebeneHon UEeNnonosbl Ans BbipabOTKM KapToHa, IIOTUHrA,
MELLOYHBIX 1 YNakoBOYHbIX Bymar Cy4uku n HenpoBap 00bIYHO HE OTAENATCH, BCA Macca no-
Cne BapKku NOABEPrasTcs ropsyemy pa3mory, He pa3monoTas dpakums OTAENAeTCs Ha cop-
TUPOBKE M BO3BpaLLaeTCsl Ha MOBTOPHbIN pa3amon. OTcopTMpoBaHHas pasmoroTas macca
BO3BpaLLaeTCs B OCHOBHOW MOTOK.

O6opypoBaHve Ans COPTUPOBaHWS Yallle BCEro pasMellaeTcsl A0 NPOMbIBKU Liensto-
1no3bl (ropsidee copTupoBaHme). BoamoxHo Takke npoeoauts coptupoBanue nocne KLLO.

CToyHasi Boja OT 0bopyoBaHMs YyCTaHOBOK MPOMBIBKM U COPTUPOBaHUS, OCHOBHOE
KONMYECTBO KOTOPOW COCTaBMsAOT CnaboLlenoyHbleé BoAbl OT HEMEPMETUYHOMO YMNOTHEHUA
3NeMeHTOoB, y3nos 060pyoBaHUs, CMbIBa MOMNOB, MPOMbIBKM 0060pYA0BaHUS Nepes PEMOHT-
HbIM 0GCMYyXMBaHWEM, CryYalrHble yTeYKW, NOCTYNaeT B NPOU3BOACTBEHHYHO KaHanmsaumio n
fanee Ha O4YMCTHbIE COOPYXEHMS.

LLlenokocogepxalyne soabl, 06pasyroLmecs npyu onopoxHeHUM obopynosaHus U Tpy-
GonpoBOAOE NPU NPOBELEHUM MNAHOBO-NPEAYNPEAUTENBHBIX PEMOHTOB U MPU aBapUiiHbIX
CUTYyauusix, BO3BPALLATCH B NMPOLIECC UMM MOAAIOTCH Ha BbIMAPHYHO CTaHUMO Ans nocregy-
OLLEl pereHepanm COBMECTHO C YEPHBIM LLEMOKOM.

NCTOYHMKOM BbIAENEHMA ra3oBbiX BbIOPOCOB Ha yCTaHOBKaxX MPOMBLIBKA 1 COPTUPOBa-

HUsi HeGeneHom Lenonosbl SBNSETCS eMKOCTHOE M NMPOMbIBHOE 060pyaoBaHuMe.
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O6beanHeHHble MaporasoBble BbIOPOChI HaNpPaBnsAKOTCA B cucTtemy cbopa u TpaHc-
noptupoeku HK AN 1 pnanee Ha obe3spexnBaHne nnn BolibpackiBatoTcs B atmocdepy 6e3

OYUCTKM.
2.2.4 KucnopopgHas genuriudukaums He6eneHom Lennionosbl

Llenb kncnoponHon aenvrHuukaumm — cHkeHuwe ynucna Kanna uennionossl nepeg
OTOEnNbHOM YyCTaHOBKOMW, COKpalleHMe pacxoja XVMUKaToOB Ha OTOenky, cHwkeHne cbpoca
3arpsASHSAIOLLMX BELLECTB Ha OYUCTHBIE COOPYXKEHMS U, COOTBETCTBEHHO, CHWKEHME BO3LEU-
CTBUMSI OTOENKM Ha OKPYKaroLLyHO Cpesy.

YrnaneHne nurHvHa B NpoLecce KUCIMOPOAHON AenurHUgUKaummn ocyLecTenaeTcs 3a
cyeT 0bpaboTkn HeberneHol Lienntonosbl KUCIOPOAOM M LWENoYbo B peakTopax Mnpy noBbi-
LUEHHON TemnepaType nog U3bbITOYHbIM SaBREHNEM.

Mpouecc KMCNopoAHON AenUrHidrKaLmMM NPOBOAUTCS B OAHY UMW B iBE CTYMNEHW npu
cpefHeln KOHLEHTpaLMM Maccehl.

[ByxcTynenyataa penvrHudukaums obecneuvBaer creneHb AenurHndukaumm Ans
XBOWHOM Lenntonossl 60 % — 70 %, ogHocTyneHyartas — okono 40 %.

PasmelyeHne ob6opyaoBaHMs KUCNOPOAHOA AenurHuduKaumMn B TEXHONOrMYECKON
CXeMe — Mocrne NPOMbIBKM HEOENEeHOW Lenmntonosbl.

Ons oBecnevyeHus cenekTMBHOW AenurHidukaumm Tpedyetcs adpdexTuBHas NPOMbIB-
Ka yenntonossi nepea v nocne KWO.

Mepep kicnopogHon aenvrHndukaumen Tpebyetca addekTnBHas NpoMbIBKa oT Yep-
HOrO LLenoka, Tak Kak Npy BbICOKOM OCTaTOYHOM COAEPXKaHWU B Macce pacTBOPEHHbIX opra-
HUYECKMX BELLECTB U cynbduaa pe3ko yBENMUYUBAIOTCA pacxofbl KUCIOpoAa U LWENoYn n
CHWXaIOTCS MEXaHWYeCcKne CBOMCTBA LIeNonosbl.

Conepxanue XIK B uenntonosHon macce, noctynawwen Ha KLWLO, He gomkHo npe-
Bblwatb 100 kr/B. C. T.

MpombiBKa LENnoNo3bl NOCne KUCNOPOAHON AenurHudmkaumn Takke aormkHa b6biTb
Kak MOXXHO 6oree rnyboKoM, Tak Kak Ka4ecTBO NPOMbIBKU ONpeaensieT BennymMHy NoTepb Xu-
MUKaTOB.

OdpekTuBHOCTL NpombiBkM MO dakTopy Norden gorpkHa cocTaensats ~ 15 nepeg
KMCropogHou aenurHndukagmen n ~ 8—10 — nocne.

dunbTpaT OT NpombiBKA Lenntonossl nocne KLWWO HanpaBnseTcs Ha NpoMbIBKY Liern-
TONo3bl NOCne Bapky, Takum o6pasom wwenovb, uapacxogosaHHasa Ha cryneny KLLUO, Bos-

BpaLLaeTcs B LUKI pereHepaumm.
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Ons coxpaHeHns GanaHca HaTpuUs U Cepbl B CUCTEME pereHepaLum XMMUKaToB BapKu
B Ka4eCTBe LLENOYHOro peareHTa KUCIopogHOM AenurHudukaumm npegycmarpvBaeTcs nc-
none30BaHMe OKMCneHHoro 6enoro Lenoka.

MpepnoTBpalleHe [EeCTPYKLUMM XBOWMHOW LENSonosbl B MPOLECCEe KMUCMOPOAHO-
wenoyHon obpaboTkn, 0ByCnoBneHHOW BIMSIHUEM METAaNIOB MEPEMEHHON BaneHTHOCTW,
ofbecneunBaeTcs BBEAEHMEM B NPOLIECC CoeanHeHn marHmns (06bidHo MgSOy).

Ha pocecuinckmx cynbdar-Lenntono3Hblix 3aBogax YCTaHOBKW KUCMOPOAHOW AEnUrHu-
dvkaumm HebeneHom XBOMHOW M NNCTBEHHOW LIENIONO3bl SKCMMyaTUpYyoTCs Ha 6 NMUHMSAX:
AN XBOWHOW Liennonossbl NpeAyCMOTPEHbI YCTAHOBKM ABYXCTYNEHYaTON KUCNOPOAHOW Ae-
nUrHudnkaLmm, Ans NMCTBEHHOM Lienono3bl — B OCHOBHOM, OAHOCTYMNEHYaTbIe YCTaHOBKM.

[a3oBble BbIOPOCHI OT BbILYBHOrO pesepByapa ycTtaHoBku Os-aenurHudoukauum co-
Aepxalme B OCHOBHOM BOASHOW Nap, YrNeKUCIbIN ra3 U HEeMnornoLWweHHbIN KUCNOopod, a Tak-
K€ HEKOTOPOE KONMYECTBO OKWCK YrIepoaa W NeTyymMx OpraHMYecKMX COeAMHEHWI, HanpaB-
nsetcs 6e3 ouncTkm B aTMocdepy.

WUcnonb3oBaHwe okucneHHoro 6enoro Lienoka B KavecTBe LUENOYHOro peareHTa
npesycMoTpeHo Ha 2 3aBogax. OKMCreHne NPOBOAUTCS MO pasHbIM TEXHOMOMUSIM:

- BO34YyXOM MpW aTMOCHEPHOM JaBrneHuy,

- KMCNOPOAOM MPU MOBLILLEHHOM AaBIIEHUM.

MaporasoBasi cMeCb OT peakTopa OKMcneHna 6enoro Lwenoka, coaepxallasn asposons
LLENIoYM M OCTaTOuHbIA KUCIIOPOA, MOCHe OYMUCTKA Ha LMKIIOHe-cenapaTope HanpaenaloTcs B

aTmocdepy.
2.2.5 Ot6enka uennonosbl

Otbenka npefHasHa4YeHa Ans OKoHYaTenbHOW AenurHndukaumm 1 NpUAAHUS LIEnmo-
nose 6enoro uperta ¢ yaaneHneM fMrHMHa, SKCTPaKTUBHBLIX U APYTUX BELECTB, COAepXaLLmX
XpOMOOpHbIE TPyMnbl, NpUaaowme el TEMHbIN LUBET, NPU MUHUMAaNbLHOM CHIDKEHWUW MoKa-
3aTenen MEXaHN4YeCcKon NPOYHOCTN.

Yneno Kanna 6eneHon Lenntonossl — MeHee eauHULbI.

Ot6enbHas ycTaHoBKa COCTOUT U3 MOCNea0BaTenbHOCTU OTAENbHBIX CTYNEHEN, Ha KO-
TOPbIX UCMOSMb3YIOTCA PasnUYHbIE XUMUKAaTbI.

Ha kaxxgoli cTyneHn otéenku umetoTcs:

- CMecuTerb LIeNNono3bl C XMMUKaTamu;

- CMecuTenb Lennnosbl C NapomMm,
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- oTBenbHbIN peakTop (BallHsa) ¢ HAPYXXHON U BHYTPEHHEN KONOHKaMK Unin 6e3 HuXx,
C HanpaBneHNeM noToka CHU3y BBEPX MM CBEPXY BHWU3, obecneuvBatome Tpebyemoe ans
XUMUYECKNX peakuuii Bpems 06paboTku Lenntonossl;

- NpoMbIBHOE 060pyAOBaHMe ANS OTASNeHUs MCMOMb30BaHHbIX XUMUKATOB, pPacTBo-
PEHHOTO MUMHMHA 1 MPOYMX PACTBOPEHHBIX BELECTB OT Lienntonosbl (06bI4HO MPOMbIBHbIE
PunbTpeI GapabaHHoro TMna, NPOMbIBHbIE NPECCHI, MHOrAa Anddy30pbl).

Ha poceuinckunx cynbdaT-LenntonosHbix 3asogax oTbenka XBOWHOW W NNCTBEHHOM

LIeNITHoNo3bl OCYLLECTBINSETCA MO CReAYHLMM CXeMaM:

XBonHasn JincteeHHasn
Xig—Wwo —r—a1—LW2—na2— (K on— Ao — won — a1 — W2 — A2 — (K)
(ECF)
00 —X/g — o —a1—n2 O—xXg—un—r—g1 — w2— n2—

(K)

00 — [0 — Wwon — A1 — W — A2 — (K) | & — [0 — Wr () — A1 — W —1I2 — (K)
(ECF)

01 — WOMN — [12 — LN — A3 — (K) (ECF) [00 — A/0 — WWOM- /1 — (K) (ECF)

0 — A1 — Won — A2 — (K) (ECF)

O — ogHocTyneH4arasa KUCrnopoaHas AenurHudukaums;

ON — opHocTyneHyarTas KUCrnopogHas Aenurindukaymsa ¢ nepokCuaom BoA0POAa;

OO — aByXCTyneHuyaTasi KUCNoOpoAHas AenUrHudukauus;

X/ — xnopuposaHue ¢ go6aBneHnemM MoKCUaa XNopa,;

0o, a1, 2 n 3 — orbenka AMOKCUAOM XIOpa;

A — kncnas obpaboTka;

& — dhepmeHTaTMBHaA o6paboTka;

w1, W2, Wo, Wwn, Won — obpabotka ruapokcuaoM HaTpusi, TMAPOKCUAOM HaTpUs C KMCMOPO-
ZOM, T'MAPOKCUAOM HATPUSA C NEPOKCUAOM BOAOPOAA, MAPOKCMAOM HAaTPUSi C KUCIIOPOAOM U MEPOK-

CUAOM BOAOPOAA COOTBETCTBEHHO;,

K — kncnoeka (o6paboTka ANOKCUAOM Cepbl).

Ha 4 npeanpustusix otbenka nposoautcs no TexHonornm ECF (6e3 npumeHeHns mo-
TNEKYNSAPHOro Xxropa), OCHOBHblE OTOEnUBalOWLME XUMUKaTbl — JMOKCUZ, XIopa, KUCNOopoa,
nepokcua sogopoaa.

Ha 2 npeanpusatusax ana ot6enku NpUMEHSIIOTCS XIop U TMMOXIIOPUT HaTpus.
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[AnA NpOMbIBKA LIennionosbl MEXAY CTyNeHSIMW OTOeNKM MCMOoNb3yTCA B OCHOBHOM
BaKyyM-bunbTpbl. Ha ogHOM npeanpuaTumn yctaHoeneH npoMbisatens DDW nocne cTynenn
[0, Ha apyrom nNpeanpuaTM — NPOMbIBHBLIE MPECCHI HA BCEX CTYNEHSIX OTOENKN.

MoTpebneHne ropsyen Bogbl ANS NPOMbIBKM COKpAaLLEHO 3a CYET NMPUMEHEHWUs ua-
CTUHHOrO MPOTVBOTOKE PUNLTPATOB.

N36bIToYHbIE KUCTbIE U WEenoYHble UnbTpaThl OT NPOMbLIBKM LEMMNON03kl, COaepXa-
Y& OCTaTOYHbIE XMMUKaTbl U PACTBOPEHHbIE OpraHMYecKMe BELLECTBA, HamnpaBnsioTes Ha
COOpY>KeHMs BLUONOrMYEecKon O4YMCTKM kKomBuHaTa. Mepes cOpocom B NMPOM3BOACTBEHHYHO Ka-
Hanu3aLmio CTOYHbIE BOAbI, KaK NPaBUIio, OXINaxKAatoTCs.

Ha 1-M npeanpuaTUn NPeayCMOTPEHO YaBnvMBaHWe BONOKHA U3 KUCHbIX U LEIOYHbIX
CTOYHbIX BOA OTOENbHOW yCTAHOBKW. YNOBMEHHOE BOMOKHO BO3BpalaeTcA B NpoLecc oT-
Benku.

CTouHble BoAbl OT OTGENbHLIX YCTAaHOBOK HE HaMpPaBnATCA B LMKN pereHepaumm xu-
MWKATOB, MOCKOIbKY OHW MOTYT YBEMNNYUTL HAKOMINEHWE XIMIOPUAOB U NPOUNX HEKenaTenbHbIX
HEeopraHNM4YecKNX 3NEMEHTOB, BbI3bIBAOLMX KOPPO3nio, obpasoBaHne Hakvunm u apyrme npo-
6nembl B CUCTEME pereHepauun.

Xnopcopepxalme rasosble Bolbpockl 0T obopynoBaHus ctynexen X/, DO, D1 n D2
nepen BbiBpocoM B atmocdepy 0Oe3BpPeXMBAlOTCA Ha rasoouWCTHOW annapartype.
B kavectBe 06e3BpexmBalOLLMX peareHTOB UCMOMb3YeTCA OXNaXAEHHbIN LenoYHoON hunb-

TpaT unu pacteop Gucynbgputa HaTpus.
2.2.6 CopTnpoBaHue GeyieHON Lesonosbl

Mocne otbenkn mHOrga MNpPOBOAUTCS OKOHYATENbHOE COPTUPOBaHWE LENSIONO03bI.
BTopuuHoe copTupoBaHne npoxoauT Ha 060pyAOBaHWN TOFO Xe TUMa, YTO U COpTUPOBaHNE
HeBeneHon uUennonosel. MoryT ncnonb3oBaTth LEHTPUKITUHEPLI, PAANKMIOHBI (NpsiMble 1 06-

paTtHble), 0CODEHHO AN IMCTBEHHOW LIENNHON03bI.
2.2.7 Cywka uenntonosbl

Ans nonydernsa ToBapHo 6eneHon nnn HeGeneHon Lennonosbl UCNONb3YHOT CYLUMMb-
Hble MaLLMHbI, Ha KOTOpPbIX LieNnntonosa 06e3BOXMBaAETCH 40 BO3AYLLUHO-CYXOrO COCTOSIHUS.

KoHCTpyKUMA CYLUMMBHOM MallWHbI aHanorndHa KOHCTpyKuun OymarogenatensHon
MaLLMHbI.

CocTaB CyLUMnNbHOM MaLUUHbI:

- CETOYHas YacTb ¢ 06E3BOXNBAIOLLMMM INIEMEHTAMU N (DOPMYHOLLMM YCTPOMUCTBOM;

- NpeccoBas 4acTb;
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- CyLUMNbHas YacTb.
BbiCyweHHoe LienmnonosHoe MorioTHO Mocne CYLUMMBHOW YacTu MOAAeTCA Ha NUCTO-
pesKy Ana pesku MoroTHa Ha NUCTbI U opMUpoBaHUS kun. ChopMUPOBaHHbIE KUMbI ynako-

BbIBAHOTCA U (DOPMUPYIOTCS B TPAHCMOPTHBIE MaKeTbl.
2.2.8 Mpou3BoACTBO XMMUKaTOR AfIsl OTOENKU

Ha poccuickux cynbdar-LennonosHbix 3aBogax Hambonee LWMpPoKO NCMONb3yeMbIMU
XMMVKaTamMm ANa OTOENKM Lensonosbl SABMSTCA XIop, AUOKCUA XIopa, KUCNOopod, Nepok-
cui BoAopoaa, MrnoxropuT HaTpus.

,ﬂMOKCl/IJJ, Xnopa, rMnoxnoput HaTtpua, KUCNopo4d npoun3BoaATCA Ha I'IpOMbILIJJ'IeHHOI‘/'I
nnowaake NpeanpuaTUs.

Mepokeung Bogopoaa, Xrop U rMAPOKCUA HaTPUSi B OCHOBHOM [ OCTaBMSOTCS Ha 3aBOj
OT NPON3BOAUTENEN.

Ha ogHOM npeanpusaTim Xnop u AMOKCUA XIopa NPOU3BOAATCA Ha NPOMINIIOLAaAKe.
2.2.8.1 NonyuyeHue auokcuaa xnopa

B cBsian ¢ TepMOAMHAMMNYECKOW HEYCTONYMBOCTBIO AMOKCUS, Xropa 06bI4HO Npon3Bo-
AWTCS Ha MecTe noTpebneHus.

Ha uenntonosHbix 3aBogax AMOKCUA XJopa Nony4atoT BOCCTAHOBNEHNEM XIOpaT-1oHa
(CIO3") B kucrnon cpeae. VICTOMHMKOM MOMyYeHUsT XIopaT-uoHa, UCMonb3yeMbIM B NPOMbILL-
neHHoM MacluTabe, SBnsieTCst XiopaT HaTpus.

Bonbluoe 3HaveHWe uMeeT BbIOOp BOCCTaHOBUTEMbHbLIX PEAreHTOB C TOYKM 3pEeHUs
3KOHOMMYHOCTM MpoLiecca 1 nony4aemMbix nNpy 3ToM noboyHbIX NPOAYKTOB. B kavecTee BoC-
CTaHOBWUTENS ANSA MOMNYyYEeHUs AMOKCMAA XJlopa Ha OTEYECTBEHHbIX MPEANPUSTUSAX UCMOSb-
3yHOT BMOKCUE, Cepbl, MEPOKCUA BOLOPOAA NN XIopua-UoHbl. Ha 3apyBexHbix npesnpusTmsx
NMPUMEHSIOT TakKe METaHO!.

B ofLuem Buae nmpoLecc MornydeHus SUOKCuAa Xropa MOXHO MpeacTaBuTe B BULE
dhopMynbl:

XJiopar + BoCCTaHaBNMUBAaIOIWMIA areHT + KUCoTa — ANOKCUA xJiopa + No6oyHbIe
NPOAYKTbI

Pa3BnThe TexHONorui B Te4eHne MHormx net BbIno HanpaeneHo Ha To, YToBbl Makcu-
MarbHO yBENMUUTL BbIXOA AMOKCUAA XJlopa M3 xnopaTta, MUHUMU3UpoBaTs obpasoBaHue no-
BOYHbIX MPOAYKTOB MPU rapaHTUPOBAHHO YCTOWYMBOM W NErKOM YMpaerneHUM MpOLECCOM.
Jobusarotcs 3TOr0 paboTtas Npu CTEXMOMETPUYECKOM U3BbITKE KUCNOTLI U BOCCTaHaBnuBea-

HOLMX areHToB (CM. Tabnuuy 2.5).
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B TexHonormax, kOTopble MAYT NPU KUNAWMX BaKyyMHbIX YCNOBUSIX, NOTpebneHme Kic-
NOTbl MEHbLLIE, MOCKONbKY €4MHCTBEHHBIM BblAENEHNEM U3 peaKkLMOHHOro pacTeopa SBISET-
ca ras ClO,, koTopbiil B AanbHelweM nornowaeTtca sogon B abcopbumoHHon GallHe, 1 no-
BOYHBIA NPOAYKT — KUCTbIN PeaKTOPHbIA OCTaTOK (CONMb HATPUSi U CEPHOM KUCMOTbI), KOTO-
pbii POPMUPYETCS B PEAKLIMIOHHOM pacTBOPE, NMOCIIE YEro BbIBOAWTCS U3 NpoLecca.

B npoueccax, koTopble BeAyT NoA aTMOCHEPHBIM AaBNEHNEM, CONMU NoBOYHbIX NPO-
OYKTOB CMELLMBALOTCH C M3BLITOYHOM KMCIOTOW M BbIBOAATCA U3 NpoLecca BMeCTe C «oTpa-
BOTaHHOWM KNCIMOTOMY.

B Tabnuue 2.5 npreeaneHbl Hambornee 3HauYMMble COBPEMEHHLIE MUPOBbLIE TEXHOOTUM
NpPOW3BOACTBa AMOKCMAA XIopa.

Ha poccuincknx npeanpusiTusix ABYOKUCH XMopa B OCHOBHOM MPOU3BOAAT Ha YCTaHOB-
Kax no metoay MeTtuncoHa. Kpome Toro, B HacTosLLee BPEMS Ha OAHOM MPEANPUSTAM SUNOK-
cuA xnopa npounssogmnTcs no TexHonormn HP-A, Ha apyrom — no metogy SVP-Classic v ewe

Ha 0[JHOM — MO MHTerpupoBaHHon TexHonornm Chemetics R6.

Tabnuya 2.5 — Haubonee pacnpocTpaHeHHble TEXHOMOrMK NoMy4YeHmns guokcuaa xnopa

TexHonorusa npovecca Cneunduyeckue
BoccraHasnuea- Mpumecn
. MoBouHble noTeHyumanbHble
toLmu B MpoAaykre aTmocdep-
NPOAYKTbI BaKyyMHas Jkonoruyeckue
areHT ClO, Has
npo6nembl
MeTtaHon Mypasbun- | Cynbdar SVP-LITE, -
Hasi KUCNoTa | HaTpus SVP-SCW,
R8, R10
Mepeknck BOAO- Cynbdar SVP-HP, HP-A -
pona HaTpus SVP-Pure,
R11
Ownokeng cepbl - Cynbdar - MeTuncoH ObpaweHne ¢
HaTpus S0-
Xropua-1oHbl OnemeHTap- | Xnopug, R6, SVP- BoaHbI pacTBop
HbIX XMop HaTpus Total HCI, ClO2 copepxut
Lurgi, Ch
Chemetics

MpumeuaHne — Uctounuk: Best Available Techniques (BAT) Reference Document for thePro-

duction of Pulp, Paper and Board Industrial Emissions Directive 2010/75/EU (Integrated Pollution

Prevention and Control) 2015.
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B Tabnuue 2.6 npuseneHbl NokasaTenu notpebneHns coipbs 1 0BpasosaHns noboy-
HbIX MPOAYKTOB MPK pasHbIx cnocobax NpoussBoacTBa guokemga xnopa (B T/t ClO,).

OcCHOBHbIM METOAOM, MO KOTOPOMY MPOU3BOAMTCA MUHMMANbHOE COAepXaHue CBO-
BoaHoro xsiopa B pacTBope Auokcuia xnopa B Buae NOBOYHOro NPOAyKTa, SBMSETCH Npo-
uecc MetucoHa, a 6onee Bbicokoe — no mMeToaam cepum R, Hanpumep, R8, R10, R11, HP-A
mnu npoueccam SVP.

OBpasoBaHue NoBoYHbIX NPOAYKTOB BAXKHO U 411 SKOHOMUKM MpOLecca U Mo KavecTsy
npowuseegeHHoro ClO-.

B Tabnuue 2.6 npuBeaeHsl ANs CpaBHEHWA nokasaTteny notpebneHns coipsa U obpa-
30BaHWsA NOBOYHBIX NPOAYKTOB MPY pasHbIX cnocobax Npon3BoACTBa fuokcmaa xnopa (B T/T
ClOy). 9ta Tabnuua Takke NOKasbIBaeT, YTO rMaBHbIM METOAOM, KOTOPbIA MPOM3BOAUT MU-
HUMarbHOe cofepxaHve cBob0AHOrO Xropa B pacTBope Avokcuaa xnopa B suae noboyHoro
npoaykra, saenseTca npouyecc MeTtucoHa, a 6onee Bbicokoe — METOAbI cepumn R, Hanpumep:
R8, R10, R11, HP-A unu npoueccbl SVP.

Tabnuua 2.6 — MoTtpebneHune cbipbs U BbIXOA NOGOYHLIX NPOAYKTOB NPY NOMYYEHUN ABYOKMCH XNopa

no Hanbornee pacnpocTpPaHeHHbIM TEXHONOMUAM

WHTerpupo-
TexHonorus Mercon HPA SVP-LITE, | SVP-SCW,| SVP-HP, Bam.*bnﬁ
nony4eHus R8 R10 R11 Lurgi, R6
Chemetics
1 2 3 4 5 6 7
Pacxop xumukatos (1/T ClO2)
Xnopart HaTpusi 1,8 1,65 1,65 1,64 1,65
CepHas kucnora 0,78-
Aunokeng cepebl 1,4 2,10 1,0 0,8 1,03
MeTtaHon 0,8
Mepokena Bogopoga 0,29-
0,29 0,32
OnemeHTapHbIn
Xrop 0,73
MNap 42 55 55 8,0
OnekTpoaHeprus,
KBT-y 80 80 130 160 130 8900
Mo6ouHble npoaykTsl (T/T ClO2)

54



WHTerpupo-
TexHonorus MeTCoH HP-A SVP-LITE, | SVP-SCW,| SVP-HP, BaH'."bIVI
nonyyeHus R8 R10 R11 Lurgi, R6
Chemetics
1 2 3 4 5 6 7
Xnop 0 0 0 0 0 0,18-0.24
NaH(SOy4)2 1.356 1.35
Na;SO4 1,20 1,10 1,1 1.1
H2SO, 1,5 1,3
O, 0,26 0,26

Control) 2015.

WUcTouHuk: Best Available Techniques (BAT) Reference Document for the Production of Pulp,
Paper and Board Industrial Emissions Directive 2010/75/EU (Integrated Pollution Prevention and

MpuHuMnManbHaa cxema TexHonorum MetucoHa mn texHonorum HP-A npepcraesnena

Ha pucyHke 2.4 1 B Tabnuue 2.7, XxapakTepucTuka OCHOBHOTO U NPUPOAOOXPAHHOIO oGopy-

[OBaHUA TEXHONOrMM Mo TexHonormam — B Tabnuue 2.8.

- XuMuKaTbl:

CepHas KucnoTa
(H:S0,),
Xnopat HaTpus
(NaClO3)

- BoccraHaenueato-
LA areHT:
[BYOKMCb Cepbl
(SO,) — no metogy
MetucoHa,
nepekucb BOAopoAa
(H20,) — no metogy
HP-A

- TexHu4eckuit Bospyx

Bopa

Fenepaumsn
> ABYOKUCH
xnopa(CIO,) - B atmocdepy:
OUMLLEHHDI BO3AYX,
xnop (Cl2),
[BYOKUCb Xriopa
MonyuyeHue (CIOy)
BOQHOIO - MobouHbIe
NPOAYKTHI:
pacrsopa >  runoxnopwT HaTpus
ABYOKMCM Xropa (NaCIO),
(ClOo,) oTpaBoTaHHbIi

pacTBop cepHOn
kucnotol (HaSO,) n
cynbdara HaTpuA

- PactBop

Asyokvick xnopa (ClO,)
Ha otbenky

(NazSO,)

PucyHok 2.4 — Brnok-cxema nony4yeHusi AByOKUCK Xsiopa no TexHonorum MeTtucoHa u

TexHonormu HP-A
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MpuHUMNUanLHas cxema no uHTerpupoBaHHol TexHonoruu Chemetics npepcraeneHa
Ha pucyHke 2.5 1 B Tabnuue 2.7, xapakTepucTUKka OCHOBHOMO U npupoaooxpaHHoro o6opy-

[OBaHWUA TEXHONOrMM No TexHonorusam B Tabnuue 2.8.

| - B atmocdepy: E i B atmoccepy: !
1 xnop (Cly) 1 1 xnop (CI2), !
| - MoBouHbIA NPoAYKT: H | xnoposogopoa 1
| TANOXNOpUT HaTpUsA - 1 (HCl) i
i (NaCIO) P :
__________ *---------------- ——————_-K__—————I
MpounssoacTeo CuHTE3 ConsiHou
Xxriopata HaTpus He 31 kuenotbi (HCI)
(NaClO;)
T A
- Xumukarsi: © - [lemuHepanuso-
rmapokcug HaTpusa Z - paHHas Boga
(NaOH) + o) - Xrop (CI2)
- BnekTpoaHeprms 8 Q
35 ||* Hel| (e .
1 1
1 - B atmocchepy: |
” . Y Y ! xnop (CI2), !
- m"""'gﬁi;"'-HaT - MeHepauus | neyokucs xnopa !
(NaOH) e AByoKMCH xniopa [—» (CI02) l
(CIO,) | - MoGouHbIi NpoaykT: !
- Bopa 2 | TUMOXIOPMT HATPMA 1
i (NaCIO) i
A 4 G :
Pacreop AByoKucu
xnopa (ClO2) Ha
otGenky

PucyHok 2.5 — Briok-cxema nony4yeHus ABYOKUCH Xriopa No UHTErpUpPOBaHHOMY
meTogy Chemetics

MoGouHble NpogyKTLI, coAepalime HaTpuii u cepy, obpasylowmecs nNpu npou3Bsoa-
CTBe AMOKCMAA XNopa Ha LENNIoNOo3HOM 3aBOAE, CTPEMSITCS MOMHOCTbIO WUCMOMb30BaTh,
Hanpumep, A06aBAATL K KOHLEHTPUPOBAHHOMY YepHOMY LUENIOKy nepeg nogaqert ero Ha
CKUraHue B COLOPEreHepaLMOHHOM KOTIe, UCMONb3YIOT ANs perynuposaHusi pH B uennio-

JIO3HOM NPOM3BOACTBE UK NMPU pa3noXeHUN Mbina B NPOM3BOACTBE TanfnoBoro macna.
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OnucaHue npuMeHAeMOoro TeXHonorm4eckoro OGOPyAOBaHMﬂ

Tabnuua 2.7 — Xapakrep1cTuka OCHOBHOro obopyoBaHust

HaumeHoBaHue o6o-

pyaoBaHUS

HasHaueHue obopypoBaHus

TexHnyeckme n TexHonornyeckme

xapakrepuctikn

1

3

Bapka

ByHkep wenbl

- obecneyeHne KpaTkoBpeEMEH-
HOro 3anaca Lensi;
- obecneyeHne NOCTOSHHOTO
3anonHeHUs KapMaHoB poTopa
Josaropa;

- NPeaoTBpaLLeHe MPOMyCcKOB
rasos u3 MNHA B atmocdepy 3a

CYET NOTMOLLEHNS KX LLIEMON

BmecTtumocTs — 32.5—-1000 m°.
Ouametp — 4,5-6.
Beicota obwas — 8-15m

MuTtaTens HW3KOro

AaBrneHna

- HeMpepbiBHas nojava Lenbl
M3 posatopa B MNpOMNapoyHyto
Kamepy;

- 3anopHbIA OpraH Mexay Wus-
ObITOYHBIM [aBneHWeM B MNpo-
NnapoYyHoOW kamepe un aTmo-
chepHbiM AaBneHveMm B [03a-

Tope 1 ByHkepe LWenbl

Twun — POTOPHBIN.

Yucno kapmaHos — 5.
BmecTMoCTL KapmaHoB poTopa —
0,295-0,779 M%/06.

YacToTa BpaweHns potopa — 17—
29 06/MUH.

Paboyee paBnenve, He Gonee —
0,2 MMNa

MponapoyHas kame-

pa

- NpeABapUTENbHbIN Harpes
Lwensl;

- yaaneHue 13 wenbl Bo3ayxa

Ob6bem — 12,8130 M°

KonoHHa gnsa npona-
pVBaHWS U MPOMNUTKN

Lwensbl

- NpeABapUTEnbHbIN Harpes
Liensbl;

- yaaneHue 13 Lwenbl Bo3ayxa

BmecTMocTb — 1455 M°,

Onametp — 6,3-7,5 m.

Bbicota — 45,7 M.

[asneHne — atmocdepHoe.
Temnepatypa pabouyas, He 6onee —
100 °C
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1

2

3

MponapouyHbii  ByH-

kep

- MPeABapPUTENbHLIN HarpeB
wenbl;

- yaaneHve u3 Lenbl Bo3ayxa

Bpems obpaboTkm — 20 MUH.
BMeCTUMOCTb — 284 M°.
Ouametp — 4,80 m.

BoeicoTa obwas — 21,00 m

MponuTo4Has KonoH-

Ka

- AponnTKa Wwenbl

BmecTMocTb 180 M°.
Ppas. = 14 Krc/om?.

T =200 °C.

Ovnametp — 2 m.

Bbicota — 8 m.

Mutatens BbLICOKOrO

AaBneHuns

MepemelwleHve wenbl 13 npo-
NMapoYyHOM Kamepbl UK Mponu-
TOYHOW KOJOHKW B TPYOONpOBOA
BEPXHEN 3arpy304HON  LIMPKY-

NSUMM BAPOYHOTO KOT/Ia

Tvn — POTOPHBIN.

Yucno kapmarHoB — 4.
BmectTumocTb kapmaHoB poTopa —
0,420-1,8 M*/06.

Yactota BpalleHua potopa — 4—
20 06/MUH.

Paboyee paBnenHve, He bonee —
1,2 MMa
BapouHbin koTen - BapKa Lensol; O6bem — 2002697 m°.
- BKCTpaKUmMs YepHoro Lenoka; | MponseoantensHOCTb —

- At Py3noHHas
Lenntonossl

NpoMbIBKa
B HWKHEW 4actm

KoTna

200-1931 T/cyTB. C. L.

[aeneHuve pabouee B BEpXHEl YacTu
kotna makc. 0,9 MlMa — 1,2 MlMa.
Temneparypa patouad — 130 °C —
180 °C

MpombiBka
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1

2

3

Bakyym-couneTtp

MpombiBKa Lenntonossl 3a cyeT
obe3BoxmBaHUA, AMdDY3IUU 1
BbITECHEHNSA uneTpara rops-
Yen BOLOW, OYULLEHHBIM KOH-
AeHcaTom unu Gonee 4ucTbiM

dbunbTpaTomM

CTyneHu

nocneayoLlen

MponseoanTENBEHOCTL — 500-
990 1/cyT. B. C. UL,

MoBepxHocTe  dunbTpauum 57—
176 m°.

KoHueHTpaums Ha exoge — 1 % —
1,5 %.

KoHueHTpaumsa
10 % — 12 %.

daktop pasbasnenns — 2,5 MIT

Ha BbIXOAE—

B.C. L.
E1—3,04,0

MpombiBHONM Npecc

MpombiBKa Liennionosbl 3a cyeT
06e3BOXMBAHUS N BbITECHEHWS
dwunbTpata ropsyYen  BOAOW,
OYVLLEHHBbIM KOHAEHCATOM WMn
Gonee uncteiMm  punbTpaTom

nocneayroLLen CTyneHn

MpounssognTenNbHOCTE — 600—
1500 1/cyT. B. C. L.

MoBEPXHOCTb OUNLTPALIAM, M2,
KoHueHTpaumsa Ha
25% —10 %.
KoHueHTpauma
25 % — 35 %.

daktop pasbaenenus — 2,5 Mt

BXOae —

Ha  BbIXxoge —

B.C. U
Eio—3-6

HanopHein

Anddy-

30p

lMpombiBKa LEnntonosbl 3a cYeT
ANPDY3MN 1 BbITECHEHWSA Yep-
HOro wenoka 6onee 4MCTbIM
MPOMBIBHBIM  LLEMOKOM  MNocne-

AYIOLLEW CTYMEHM

MMoBepxXHOCTL PrALTPALIAN, M°.
KoHueHTpauusi Ha Bxoge — 10 %.
KoHueHTpauus Ha Bbixoge — 10 %.
dakTop pasGasreHns — 2,5M°/B. ¢. T.
Eq—5,0-55
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1

2

3

1- 1 2 cTyneH4atbIn
aTMocdepHbIN

Andpysop
PbIBHOrO AencTens

Henpe-

MpombiBka Lennonossbl 3a cyeT
AnddPY3UN N BbITECHEHUS Yep-
HOro wenoka 6onee 4MCTbIM
MPOMBIBHBIM  LLEMOKOM  Mocre-

JYIOLLEN CTynenn

MoBEPXHOCTb UMbTPALWN, M.
MponsBoanTENLEHOCTL — 200-
700 T/cyT. B. C. L.

OBbem — 113-222 M°.
KoHueHTpauma Ha Bxoge — 10 %.
KoHueHTpaums Ha eeixoge — 10 %.
daktop pasbaeneHna — 2,5 MoIT
B. C. L.

E1o— 3,4-4,0.

KonuuectBo ctyneHen — 1

DD-npombiBaTens

MpomMbiBKa Lienntonosel 3a cyeT
06€3BOXUBAHUS N BLITECHEHMS
dunbTpata ropsyYen  BOAOW,
OYVLLEHHBIM KOHAEHCATOM WMn
donee uncTbiM  punbTpaTOM
nocneayroLLen CTyneHu, LmMpKy-

nSuVs NpoMbIBHOMO pUnbTpaTa

MoBEPXHOCTb UNbTPALMMN, M°
KoHueHTpaumsa Ha Bxoge — 4% —
10 %.

KoHueHTpaums Ha Beixoae — 12 %.
Pakrop pasbasneHms — 2,5 M/B. C. T.
E1o— 5-10.

CTyneHen npombiekn — 1,54

CB
Buffle)-comunbTp

(Compact

npOMbIBKa Lennonosbl 3a cyeTt

00e3BOXUBaHUSA U BbITECHEHUS

MoBEPXHOCTb UNbTPaLMN, M*

KoHueHTpauma Ha Bxoge — 3 % —

duneTpata ropsyen  BoAaow,|4 %.
OUMLLIEHHBIM KOHAEHcaToM unu| KoHLeHTpaums Ha eeixoge — 12 %.
Gonee uncTBIM unbTpaTom|dPaktop pasbasnenms — 2,5 M
NMOCNeayroLLEN CTYNEHN /B.C.T.
E1—3,5-4,5
Hacoc cpegHen koH-|lMNogava cryweHHon uenntonos-|Mpon3sognTenisHoCTb — 200-

LieHTpauum

HOM MacCbl CpeaHen KOHLEH-
TpauMn OT NPOMbIBHOrO 0GopY-
fosaHns Ha ctyneHs KLWO wnnm

B GallUHW xpaHeHns

2100 1/cyT B. C. L.
KoHueHTpaums — 10 % — 12 %

60




2

CopTupoBaHue

KombuHuposaHHasn

HanopHaa COpTUPOB-

Ka

OtpenenHve cy4koB M Henpoea-
pa, 1-a CTyneHb TOHKOro CopTu-

poBaHusi

MponssogutensHOCTE  965,4 T/cyT
B. C. L.

CopTtupytowiee cuto ansa rpyboro
COpTUPOBaHUS — JUaMETP OTBep-
ctut 8—10 MMm;

Coptupytoiee cUTO Ansl TOHKOro

HanopHein  cyukorno-

BUTEIb

OTtaeneHne Cyy4koB U HeMpoBa-

pa

COPTUPOBaHMSA —  WWPUHA  LLEenn
0,22-0,28 mm.

KoHueHTtpaums ~3,5% — 5 %
Mpon3BogMTENBHOCTD — 250-
1200 T/cyT.

Ouametp oTBepcTA cuta — 7—
12 Mm.

KoHueHTtpaumsa ~ 3,5 % — 5 %

LieHTpoBexHbIn cyy-| OTaeneHne cyukos n Henposa-|[MpoussogutensHocTs — 420 T/cyT
KonoBuTenNb pa B. C. L.
OvaveTp oTBepcTtun cuta — 7—
9 MM.
KoHueHTpaums ~ 1% — 1,5 %
MppoLmvKnoH vwnn|YpaneHwe MuHepanbHbix 3a-| KoHueHTpauus ~ 3,5 % — 5 %
MarHoKrMHep MPSI3HEHNIA N3 CYYKOBOW Maccehl
MNMpombiBaTent  cyy-| OTaeneHne BOMOKHa OT Cyykos|[lpon3BOAMTENBHOCTE — 200~
KoB 1 HenpoBsapa,; 300 t/cyT B. C. L.
CryLieHune cy4koB 1 Henposapa |uametp oTBepcTui cuta — 1,8—
3,0 mm.
KoHueHTpaums ~ 1-1,2 %
BribpauoHHbIn  cyy-| OTaeneHne BonokHa OT CyuKoB | [1pOM3BOANTENEHOCTE — 46,5—
KonosuTenb 1 HenpoBsapa. 105 T/cyT.

CryuweHve cyykoB 1 Henposapa

Ouamerp oTteepcTuii cuta — 6—
10 mm.

KoHueHTtpaumsa ~ 0,9 % — 1 %
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HanopHbie coptu-| OtaeneHve NOCTOPOHHUX | [pon3BoANTENBHOCTL — 133 -
POBKM TOHKOrO COp-|BKNHOYEHUN, B TOM 4ucrne kocT-|1120 T/cyT B. €. U.
TUpoBaHus pbl, OT BOSOKHA lvpnia wemm cuta— 0,15—
0,28 mm.
KoHueHtpauma ~2 % — 5%
MpombiBaTens oTxo-|OTAeneHne BOMOKHA OT KOCT-|pon3BoauTenbHOCTDL 160 T/cyT
0B pbl, CryLLEeHMe KOCTPbI B.C. L,
Mnowaas punbTpaLmm — 20 M.
IOnameTtp oTtBepcTuin cuta — 2-—
12 Mm.
KoHueHTpauvsi ~1 % — 1,2 %
Buxpesoli  ouncTu-|YpaneHue muHepanbHbix 3a-| O6bem — 0,13 M°.
Tenb rPSA3HEHUA 13 oTxoAoB ToHkoro | MponsBognUTEnbLHOCTD — 162—
CopTUPOBaHUS 600 M3fuac.

Jaenenune Ha Bxoge — 0,3-10 Mla.

KoHueHTpauus — 1 %

PaduHep macchl BbI-

COKOW KOHLIEHTpaLum

Pa3mon uennonosHoi maccsl u

oTXo[0B npu BbICOKOW KOHLUEH-

KoHueHTpauus ~ 30 %

Tpaumm
PaduHep Macchbl | Paamon uenmnonosHon maccbl 1| KoHueHTpauma ~ 3,5 %
HW3KOW  KOHLIEHTpAa-|OTXOA0B MNPU HU3KOW KOHLEH-
umm Tpaumm

KucnopopaHas genurtuduvkaumns

Peaktop kucnopoa-|O6pabotka HebeneHon uen-|Mpouecc OxyTrac.
HOM  penurHudmka- | nonosel kucrnopogom B cpege|O6bem obw. — 360-400 M,
UMM 1-i cTyneHm c|okucrneHHoro Benoro  werno-| KoHueHTpaums — 11 % — 12%.

yCTPOUCTBOM Bbl-
rpy3ku Macchl U3 pe-

akTopa

ka/rng pokcuaa HaTpua

Temnepatypa — 85 °C.
[asnenne — 8-10 6ap.
Bpems o6pabotku — 30 MUH
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Peaktop kucnopoa-

HOW  AenurHuduka-
UMM  2-h CTyneHn c¢
ycTponctBamm  3a-
rPy3kKn ©  BbIrPy3Kku

Macchl U3 peakTopa

O6paboTtka HebeneHon Uen-
nionosbl KUCMOpPOAOM B cpeae
okucneHHoro 6enoro  Weno-

ka/rmagpokcuaa HaTpus

Mpouecc OxyTrac

O6bem o061y, — 670 M.
KoHueHTpauus — 11 % — 12 %.
Temnepatypa — 95-100 °C.
Naenexne — 3-5 Gap.

Bpems o6paboTkn — 60 MUH.
pH — 10,5-11

Peaktop kucnopoa-
HOW 1-A CTyneHu pe-
NMrHUdmKaLmmn c
YCTPONCTBOM Bbl-
rpy3kn macchl U3 pe-

akTopa

Obpabotka HebeneHon uen-
NIoNosbl KUCMOPOAOM B cpeae
okucrieHHoro  6eroro  weno-

ka/rmppokeuaa HaTpus

KoHueHTpauma — 11 % — 12 %.
Temneparypa — 95 °C — 100 °C.
[aeneHne — 4 6ap.

Bpems obpaboTtkm — 90 MUH.

pH — 10,511

CmMecutenb ¢ Kucno-

MepemelumBaHue Uennonossl ¢

MpownseoguTtensHocTs — 800—-2000 1/

POAOM KUCMOPOAOM CyTB.C. L.
KoHueHTpauus maccel — 11 % —
12%
Hacoc MC Mopaya uennwonossl Ha 2-t0|MNpomnsBoanTENLHOCTL — 800-
CTyneHb AenurHnukaummn 2000 T/cyT B. C. L.
KoHueHTpauma maccel — 11 % —
12%
Maposon MoporpeB Macchl Napom MponssoanTENLEHOCTE — 800
cMmecuTenb 2000 T/cyT B. C. U
KoHueHTpauma maccel — 11 % —

12 %.
At=12°C—15°C

Peaktop okucnenus
f6enoro wenoka kuc-
nopogom nop Aas-

neHnem

OkucneHne 6Geroro Lwenoka

KMNCIOpOAOM

06bem — 26 M°.

Mpouecc OWL.

Temneparypa — 135 °C — 160 °C.
Haenexne — 10 6ap.

Bpems obpabotkm — 1 4
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Peaktop okucnerus

0enoro Lienoka Bo3-

OkucneHne

BO3yXOM

Benoro

Lenoka

O6bem — 320 M°.
Temnepatypa — 80 °C.

LYXOM [aBnerHne — ruapocraTmyeckoe.
Bpems o6paboTkm ~ 20 vy

ByHkep cynbara | XpaHeHne cynbdaTta marHua

MarHus

Otbenka

OTbenbHas GallHa ¢
pasrpyatoLimMm  Lwa-

BepoM cTyneHn A

O6paboTka Lienntonossl CepHon

KMCnoTon

[aBneHve — rugpocTtatnyeckoe
Temnepatypa — 90 °C — 93 °C.

pH — 3-3,5.

Bpemsi 06paboTku — 90—120 MUH.
KoHueHTpaums wmaccel— 10 % —
12%

Peaktop ctyneHn [o
Cc pasbaBuTenbHbIM

YCTPOWCTBOM

Ob6paboTtka Lennono3sbl ANOK-

cUaoM xnopa

Nasnenne — 60 kla.
Temnepatypa — 109 °C.
pH — 2-3.

Bpems 06pabotkn — 15 MuH.

KoHueHTpauus Ha BXoge —
10 % — 12 %.

KoHueHTpaumMss  Ha  Bbixoge —
85% —9%

OT6enbHble BawHu ¢
NOrnoTUTENBHOM KO-
NOHKON K1 pasbasu-
TemnbHbIM yCTpOW-
CTBOM CTyneHen X/[,

Do, 01, A2

O6pabotka Lennonossl

XINo-

POM 1 AUNOKCUAOM Xropa

[laBneHne — ruapocTaTnyeckoe.
Temnepatypa — 45 °C — 80 °C.
pH —2-45.

Bpemsi 00paboTkn — 45—180 MUH.

KoHueHTpauus Ha BXo4e —
10% — 12 %.

KoHueHTpauuss  Ha  Bbixoge —
3% —4%
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O16enbHble HawHn ¢
BHYTPEHHEN  KOMOH-
Ko n pasbaBuTens-
HbIM  YCTPOMCTBOM
ctyneHen X/, o,

s, 2

O6paboTka Lennonossl  Xxno-

POM U ANOKCMAOM XIopa

[JaBneHvne — rugpocratnyeckoe
Temnepatypa — 45 °C — 80 °C.
pH — 24,5

Bpewms obpabotkm — 45-180 MuH.

KoHueHTpaums Ha BXoge —
10% — 12 %.

KoHueHTpauuss Ha  BbIxoae —
3% —4%

OTbenbHasa GaluHsa ¢
Audp-

hy3opom cTyneHn 4

NPOMbIBHbIM

ObpaboTka Lennono3ssbl AMOK-

c1aom xnopa

[aBneHne — rmapocraTtnyeckoe.
Temneparypa — 65 °C — 80 °C.
pH — 3,5-4,5.

Bpems obpabotkn — 120-180 MuH.
KoHueHTpauma
10% —12%

Ha BXxoae —

KonoHka nornoLue-
HWSA KUCropoaa CTy-

neHen WO, WOM

O6pabotka Lennonossl rma-
POKCUAOM HaTpUs, NMepoKCULOoM

BOAOPOAA M KNCIIOPOAOM

Pabouee paBnenve — ruapocTatu-
yeckoe.

Paboyaa temnepatypa — 70 °C —
80 °C.

pH — 10,5-11,5.

Bpems obpabotkm ~ 30 MUH.
KoHueHTpauus — 10 % — 12 %

OTt6enbHble GawHn ¢
pasbaBnTenbHbIM
YCTPOWCTBOM CTyne-
Hem LI, WO, LWOM,
Ln

Obpabotka Uennonossl rma-
POKCMAOM HaTPpWA, NEpPOKCULOM

BOAOPOLA U KACTIOPOAOM

Pabouee pnaBneHne — rmapocratu-
Yyeckoe.

PaGouasa temnepatypa — 70 °C —
80 °C.

pH — 10,5-11,5.

Bpemsa obpaboTkm — 60-90 MUH.

KoHueHTpaums Ha BXOLE —
10 % — 12 %.

KoHueHTpaums  Ha  BbIxoae —
3% —4%
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PeakTop CTYNeHn
WO c ycrpoiictBOM
BbIFPY3KM  LIENMIONo-
3bl U BblOyBHbIM 6a-

KOM

OGpaboTka Uennonossl Ma-
POKCUAOM HaTpusi, NEPOKCUAOM

BOLOPO/A U KUCTIOPOAOM

O6bem obuy. — 723 m°.

Pabouee  pasnenve — 3 6ap
(B BEpPXHEN YacTw).

Pabouas temnepartypa — 70 °C —
80 °C.

Bpewmsi oBpaboTkm — 60—90 muH.

KoHueHTpauus — 10 % — 12 %

OtbenbHble BawwHm ¢
BHYTPEHHEN  KOIOH-
Koh n pasbasutens-
HbIM  YCTPOWCTBOM
ctynenen LW, WO,

LOM, LU

Obpabotka uUenmonosbl  rma-
POKCUAOM HaTpUs, NEPOKCUAOM

BOJOPO/a W KNCIIOPOAOM

Pabouee paBneHne — rmgpocrartu-
yeckoe.

Pabouas Ttemnepatypa — 70 °C —
80 °C.

pH — 10,5-11,5.

Bpewmsi o6paboTtkm — 60—90 MuH.

KoHuerTpauus Ha BXOAe —
10% —12 %.

KoHueHTpauus Ha BbIxoAe —
3%—4%

OtBenbHble  BawwHn
ctynenm T ¢ pasba-
BUTENbHbIM  YCTPOU-

CTBOM

Obpaborka Lennonosbl rmno-

XNOPUTOM HaTpuUA

Paboyee paBneHve — rmgpocrartu-
yeckoe.

Pabouas temnepartypa — 35 °C —
40 °C.

pH — 10,5-11.

Bpems obpabotkn — 90—120 MuH

KoHueHTpauma Ha BXoge —
10 % — 12 %.
KoHueHTpauma  Ha  BbIxoge —
3% —4%

MpomeieHOM Npecc  |MpombiBka Lennonossl Mexay | dakTop pasbasneHvs — 2—

CTYNEHAMU OTOENKN

25mB. C. T.
KoHueHTpauusi Ha Bxoge — 9 %.

KoHueHTpaums Ha Bbixoae — 30 %
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Bakyym-cunbTp

MpombiBKa Liennionossl Mexay

CTyneHamMmum oTOenku

MoeepxHocTb punbTpaymm — 150—
176 M%.
dakTop
25mB. C. T.

KoHueHTpauusa Ha Bxoge — 1 % —
1,5 %.
KoHueHTpaumsa
10%—12%

pasbaBnenus — 2—

Ha  BbIXxoge —

DD-npomsbiBaTtens

MpombiBka LIENNONosbl Mexay

CTYNEHAMM OTOENKM

MoBepXHOCTL PURLTPaLN, M.
dakTop 2-
25mB.C. T.

KoHueHTpauusa
8,5% — 9 %.

KoHueHTpaumsa
12% — 14 %.

Konuuecteo ctyneHen — 1

pasbasneHns —
Ha

Bxoge —

Ha BbIXOAE —

Cmecutenm ¢ xvmu-

KatamMmu

MepemMelwinBaHue Uenmnonossl ¢

KMUCIopoaoM, ANOKCUAOM Xropa

MponseoanTenbLHOCTE — 800—
2000 T/cyT B. C. L.
KoHueHTpauus maccel — 10 % —

12 %

Maposble cmecuTenun

oaHoBaslbHbIE

lMoporpes Macchl Mapom HU3KO-

ro AaBneHus

MpounsBognTensHOCTL — 800-
2000 1/cyT B. C. L.

KoHueHTtpaumsa maccel — 10 % —
12 %.

At=12°C—15°C

Hacocel MC ¢ npwu-
eMHbIMKU TpyBamu u

BakyyMm-Hacocamm

TpaHcnopTMpOBKa maccel

CpefHel KoHLeHTpaLmm

MponsBoanTENBEHOCTD — 800—
2000 T/cyT B. €. L.
KoHueHTpaums maccel — 10 % —

12 %

PunbTpbl 4N ynaB-

nmnBaHMNA BONOKHa

YnaenueaHvue BOJOKHa n3

CTOYHbIX BOJ,
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TennooOmeHHoe

obopyanoBaHne ans

OxnaxgeHue Kncnbix u enouv-

HbIX CTOYHbIX BOA

Temnepatypa Ha Bxoge — 70 °C —
80 °C.

OXN&KAEHNA  CTOY- Temnepartypa Ha Bbixoge— 40 °C —
HbIX BOA, 45 °C

CoptuposaHue GeneHom Lenntonosbl
BacceiiH — akkyMy-| [pVem 1 xpaHeHue Lenntonoasl | BMectumocTs — Ao 8000 M°.

NATOP Lennono3bl

KoHueHTpauma — no 12 %

CopTtuposka CopTvpoBanve uUennonosHon | Tun —  BepTukanbHas/  ropuaoH-
MacCCbl OT MNOCTOPOHHWMX BKIKO-| TanbHaA HANOPHOro Tuna uierneBas.
YEHWI 1 CryCTKOB Maccehl Fabaput oTteepcTus/wenn cuta —
0,2-4 mm.
KoHueHTpauma — 2 % — 4 %
BuxpeBaa  ouucTka|YaaneHue MUHepanbHbIX | Tn — BUXpPEeBbIE KOHUYECKME O4U-

OT TAXKenNbIX N Nerknx

BKIMIOYEHUIN U3 OTXOA40B COPTU-

ctutenu.

BKITFOYEHWI poeaHus KoHueHTpauma Ha Bxoge rpybon
ounctkn — 0,15% — 0,2 %.
KoHueHTpauus Ha BXxoge O4YUCTKU
OT Nerkux BkntoyeHun — ao 0,15 %

Cywwka Lenntonossl

CywwmnbHas wmawwu-|OTnmB, npeccosaHue, cyLluka |Npon3BogUTENbHOCTD — zo

Ha, BKNoYas: LIennrono3Horo NonoTHa 1900 T/cyT.
Macca uenntonosHoro nonoTHa —
8001050 r/m?.
O6pesHas LwmpuHa — 4200,
6300 mm.
CkopocTe no  npueBogy — A0
250 M/MWH
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- HaMopHbIA AWK Mopgaya uennwonosHon Macchl|3akpbiToro TMna.
Ha dopmoBaHve KoHueHTpauus Ha BXoae —

1,2 % —1,7 %.

CTeneHb peumpkynsauum —  Makc.
10 %.

lMpepen oOTKpbITMA WenM— A0
120 mm

- hopMytoLLas YacTb

dopmoBaHme

nonoTHa

LIENTON03HOr0

KaHTenuesepHoOro Tuna, CETOYHbIN
cTon ¢ BepxHUM (Mnn 6e3) dopmy-
IOLLUM YCTPOWCTBOM W KOMIMJSIEKTOM
06e3BOXMBaIOLLMX 3NEMEHTOB.

CyxoCTb LENmniono3Horo MonoTHa

Ha Bbixoge — a0 32 %

- MpeccoBas YacTb

MpeccosaHune

nonoTHa

LIeNMoN03HOro

KombuHupoBaHHas npeccosas
yacTb, Bkntovas san «lvkan» u He-
CKOIMbKO MPEeCcCoB pasnuyHOro Tuna:
Kombunpecc, GawmayHbii npecc
v ap.

CyxocTb Ha Bxoae — a0 32 %.

CyxocTb Ha Bbixoae — a0 48,5 %

- CylunnbHaa 4actb

CyluKa LennonosHoro nonotHa

Tvn — KOHBEKTUBHASA CyLUKa Ha BO3-
JYLUHOW NOAYLWKe, LMIMHAPOBas.
CyxocTb Ha Bxoge — A0 48,5 %
Cyxoctb Ha Bbixoge — 80 % —
90 %.

[OuameTp  CyWMnbHbIX  LWNAWH-
apos — 1500 mm.

KonuuectBO  CylwmnbHbIX  LNNWH-
apos — 8o 125 wr.

BosBpat koHgeHcaTta — 8o 90 %
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Hakar HamoTka LUennno3HoOro no-|— Tun HakaTta.
noTHa Ha TaMByp - AvameTp TamMbypa, MMm;

- AMameTp HamaTbIBaeMOro pyno-
Ha, MM.
- YCTPOWCTBO CMEHbI TambypoB

Mapopasbueatenn |Pocnyck 6paka (0BpbIBbl, KpoM-| Fayy-meLuanka, BMECTUMOCTb — [0

Bpaka (noa maLww-|kv v ap.) 80 m>,

HoW) Mapopasbueatens Bpaka npecco-

BOW 4acTn, BMECTUMOCTb —
70 M2,

Mapopasbueatens 6paka Cylunnb-

Jilo)

HOW YyacTn — ao 85 M°.

KoHueHTpauma — 2,5 % — 4 %

BakyyMHbIe Hacocbl

CospaHue Bakyyma Ansi cucre-
Mbl 06e3BoXMBaHUSA HOPMYyLO-

LLier U NPECCOBOM YacTen

BoaokonbLeBble BakyyMHbIE Haco-
Cbl, BOAOOTAENUTENMN.

KonnuyecTso Bakyym HacocoB — A0

5 wr.
TennoobmeHHoe Cuctema  Tennopekynepauum| KOMANEKTHOCTb YCTaHOBKM: Temmno-
obopynosaHue npwv NPON3BOACTBE LEeNMonossl | OOMEHHVKM BO3AYX/BO3AYX, BO3AYX,
BOA A, BEHTUIATOPbI, CKpyOoep.
Peska v ynakoeka
Jlncropeska Paamotka pynoHoB, nonepey-|Mpon3BosnMTEnsHOCTE — Lo
Has 1 npogonbHasa peska, pes-|2100 T/cyT.
Ka Ha copmaTtbl, dopmuposa-|Irabaput nMcToB — Makc.
HUe cTon nucToB, ynakoeka|700 x 870 mm.
cTon, yknagka crton B kopobky, | Macca kunel — o 250 kr
wrabenMposaHue
YnakoBka BsasewwmsaHve, ynakoska crton,|lpomsBogutenbHocTb — A0 360
dopMUpoBaHNe TPaHCNOPTHOrO | KMn/yac.

naketa

Konnyectso nuHun — no 2.
KonuuectBo kun B TpaHCNOPTHOM
nakete — go 8 wr.

Macca naketa — go 2000 kr
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Monyyenme ClO, no TexHonornm MetmucoHa n TexHonorum HP-A

MepBuyHeIN peakTop |MonyyeHne rasoobpasHon asy-|MpoussogutenbHocTe — 7+ 31T

BTopuyHbIn peakTop |OKMCK Xropa 100 % ClOo/cyT

OToyBOYHaAA  KOMNOH-

Ha

[asonpombiBHas Ko-

NOHHa

AbcopbumoHHas  ko-|lMonyyeHne BopHOro pacTteopa|Twun —  rasonorfoTuTensHas — Ko-

JIOHHa ClO, TNOHHa.
Hacagka: Kepamuyeckue unn
nrnacTMaccoBble KonbLia.
O PeKTUBHOCTL ynaBnmMBaHMA Mo
Cly — He meHee 99,0 % no ClO, —
He meHee 97,5 %.
KoHueHTpauuss roToBOro pacTso-
pa—ClO;—7+10r/n

Monyyerne ClO, no nHTerpuposaHHom TexHonornm Chemetics

PeakTop Monyyenne xnoparta Hatpus|lponssogutensHocTe — 15T 100 %

xnopara (NaClO3) v rasos Hy, Clo NaClOas/cyT.

OnexTponuaepsl Bbixop xnoparta HaTpua no TOKYy —

[Herasatopbl 941 %

Peaktop cuHTesa| MonyyeHne ConsiHOM KUCNOTbI | IpoM3BoaMTENBHOCTE — 24 7 100 %

HCI (HCI) HCl/cyT

[eHepaTOp ABYOKUCH
xnopa.

Wcnaputenb

MonyyeHne rasoobpasHon ABy-

okmcuy xrnopa (ClOo)

NPOV3BOANTENBHOCTb —
26 71100 % ClO2/cyT

ABcopbumoHHas  ko-

NOHHa

MonyyeHne BogHOro pacTtsopa

ClO,, otoenenve Clyrasa

Hacapka: nnactmaccoBble konbLa.
KoHLEeHTpaums roToBoro pacreopa:
ClO2—10r/n;

Cl,b—1,8r1/n

n TexHonornyeckne xapakrepucTukn 3aBucaT OT NPOU3BOAUTENBHOCTU NIMHWUN.
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Tabnuua 2.8 — MNpupoaooxpaHHoe o6opyaoBaHue

HaumeHoBaHune TexHonoruyeckne
HasHauyeHune obopyaoBaHms 1
o6opyaoBaHus XapaKTepucTukn
1 2 3
Bapka, npombIBKa, COPTUPOBAHNE, KNCNOPOAHANA AenUrHudmKaums

TepneHTUHHbIN

ckpy66ep

Mpombieka BK ANl Bogon ans o4ncTkm

OT cKunuaapa

O6bem — 0,24-0,873 m°.
OnameTtp — 800/300 mm.
Beicota 06wy, — 5400 mm.
[aeneHne paboyee — pas-
psKeHue.
Temnepatypa
50°C—70°C

pabouyas —

[asonpombiBHOM
ckpy©6ep HK AN

MpombiBka n oxnaxaeHve HK OANI sogoi

O6bem — 22,5 w°.
Ovnametp — 2000 mm.
BbicoTa 061y, — 8000 mm.
A hekTmBHOCTL ouncT-

Kkn — %

OTGenka

[azooumcTHOM

ckpy66ep

OuucTka razoBbIX BbIGPOCOB OTGEMbHBLIX
YCTaHOBOK OT XMopa, AMOKCMAA XIopa,

ABYOKNCU Cepbl

MpoussoguTensHOCTb —
18000-27000 M%luac.

O dekTMBHOCTD —

90 % — 95 %.
KoHueHTpaumna  akTuBHOro
Xrnopa B OTXOASLLEM rase —
20 Mr/HM>.
Ob6e3ppexuvBatome  pea-
reHTbl — MMAPOKCUA, HaTpus,
cepHUcTas kucnoTa.

O6bem 16,5-46 M°

CyLika

Cucrema ypane-
HUS MbIMM OT MO-
noTHa B CyLWUSb-

HOW YacTu

Y,qaneHme NbINIM C NOBEPXHOCTU NONOTHa

N OUYNCTKa 3arpA3HeHHOro Bo3ayxa

KomnnekTHOCTb yCTaHOBKW:

BEHTUNATOP,

duneTp

cenaparop,
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Cuctema  ygpane-
HAS MbIMM OT Mo-

NOTHa B y3nax nu-

Yaanexwe nbinv ¢ NOBEPXHOCTK NONOTHa

KoMMneKTHOCTb  yCTaHOBKU:
oTcachbiBalolmMe SWMKA B

30HE MOMEpPeYHONn U npo-

CTOPE3KU LLONbHOW Pesky Mo LUMpuHe
MOnoTHa, BEHTUNSATOP, Mbl-
neotaenuTens

Mony4enne ClO2

XMu4eckumn OumcTKa XBOCTOBbLIX ra3oB Tuvn — Hacago4HbIA CKpyO-

ckpy6bep  (caHu- Gep.

TapHas KonoHHa)

Hacapgka — nnactmacco-
Bble KOmnbLa.

OuuncTHana cpepga — pac-
TBOop NaOH.
OPPEeKTUBHOCTb OUUCTKM:
no Cly — (He meHee

99,0 %);

no ClO2 — (He MeHee
97,5 %)

Ckpy66ep
BOAOpOAa

Ouuctka Hy rasa ot Cl,

- TUN: Hacaa0uHbIN CKPyB-
Gep;

- OYNCTHas cpepa: pacTeop
NaOH

- copepxanue Cl; B BbiGpO-
cax:

He Gornee 5 Mr/HMm®

Ckpy66ep

XBOCTOBbIX ra3oB

YnasnueaHue rasos HCI, Cl

Tun — HacagoYHbIN CKpy6-
Gep.

OuncTHasa cpega — aeMu-
HepanvaoBaHHas Boga.
Coaepxanue Cl, B BbIGpocax:
no HCl — He 6onee

30 mr/Hm’,

no Cl, — He 6onee 5 Mr/Hm®
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1 2 3

BawHa Ouuctka rasoBbIX BbIOPOCOB Mpom3BOfA-| TN — HacagoYHbIN Ckpyd-
rmnoxnopurta ctea ClO; Gep.

OuuncTHan cpega — pac-
TBop NaOH.

Coanepxanwne Cl, B BbIOPO-
cax — He Gonee 10 Mr/Hm®

R TexHonornyeckme XapakTepUCTUKN 3aBUCAT OT NPOU3IBOAUTENBHOCTU NTUHNN.

2.3 Mpouecc pereHepaumm XMMUKaTOB BapKu B NPOU3BOACTBE
cynbdaTHON Lennono3bl

Mpouecc pereHepaumm XMMUKaTOB MOXET BKIOYATb CrEAylowme TEeXHONOorndieckne
nognpovueccel [4, 5, 6]

- BbIMapKa YepHOro LLEenokKa;

- cxkuranHve ynapenHbix wenokos B CPK ¢ obpasosaHmem cynbduaa Hatpusa n kapbo-
HaTa HaTpvs;

- kaycTusaums kapboHata HaTpus C Lienbio NpeBpalleHus kapboHaTta B rmapokcus;

- 0GXMWr N3BECTKOBOIO LLIaMa B U3BECTEPEreHepaLMoHHON Neyu;

- nony4yeHne NOGOYHbIX NPOAYKTOB,

- cbop 1 nogaya Ha o6e3BpeXMBaHNE HEKOHASHCUPOBaHHbIX AYPHOMaXHYLLWX ra3os.
2.3.1 Bbinapka 4epHOro uiernoka

Mepep BbINapMBaHMeM OCYLLIECTBIISETCA MOATOTOBKA LLEroKa:

- punbTpauma cnaboro YepHOro Lyenoka Ans OTAENeHUs MErKoro BOMOKHA. Ynos-
NEeHHOe BOMOKHO BO3BPALL@eTCA B BAPOUHbIN LIEX;

- yKkpenneHve cnaboro YepHOro Leroka ¢ Maccoeol fonen a. c. B. 12 % — 18 % no-
nyynapeHHbIM LiernokoM (48 % a. c. B.) 4O ONTUMAarnbHOM MAacCOBOM [OMWN CyxuX BELLECTB
(20 % a. c. B.);

- U3BJIEYEHNE M3 YEPHOrO LLenoka Cynb@arHoro Mbina npoaomMKUTENbHLIM OTCTanBa-
HWEM YKPENEHHOro 1 NoJyynapeHHOro YepHoro Lenoka (ot 8 go 12 v) B 6akax.

B yepHom Lenoke, oTbpaeMom 13 KOTna Nocne Bapky, cofepxaHne Cyxoro ocrartka
(opraHn4yeckmMx u HeopraHU4ecKkMx coemHeHun) obbiuHo coctaensieT 12 % — 18 %. Heotb-
eMMNeMOoW YacTbio cynbdartHoro crocoba NPON3BOACTBA LIENIIION03bl ABNAETCA pereHepaums

XMMUKaTOB, B KOTOPOW MPeAyCMaTpMBaEeTCs CKUraHne yrapeHHoro Wwenoka. TakuM obpasom,
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B LMKI NMPOM3BOLCTBa BO3BPALLAIOTCH XMMUKATbLI, MPOM3BOACTBO 00ECneYnBaeTca napom U
3MEKTPOSHEPren, npeaoTepallasTca cobpoc 3arpsasHaAoWMX BewecTs. epes cxuraHnem B
CPK HeoOxogumo yBenuuATE COOEpXKaHWe CyxuMx BEeLWEeCTB B YEepHOM LUenoke Ao
65 %...75 %. YnapviBaHve LLenokoB NPpOn3BOAMNTCS Ha MHOTOKOPMYCHBIX BbiNapHbIX YCTaHOB-
kax. KonnyecTtBo KOprycoB BbIMapHOWM CTaHLMWM MOXET BapbMpoBaTtbCs OT 5 Ao 7. Kaxabi
kopryc paboTaeT npu onpeaeneHHo TemnepaType 1 AaBleHnn.

B MHOroKopnycHOWM BbiNapHOW CTaHLW MPOUCXOAUT MOCTENEHHOE CHWKEHWE Temre-
paTypbl kKnuneHnsa wenoka. CHWKeHWe TemnepaTyp B Koprycax ofecneynBasTcs CO3LaHneEM
BaKyyma C MOMOLLBIO crieymanbHOM BakyyMHOM CUCTEMBI.

Ons oborpesa NepBOro KOpryca MCrnonb3ytoT COKOBLIA Nap OT MapoBbix TypbuH Aae-
neHvem 0,25-0,4 Mla, a B LIENOKOBOM NPOCTPaHCTBE MOCHEAHEro Kopryca co3gatoT Baky-
yM, COOTBETCTBYHOLWMIN abcontoTHOMY gaeneHuto 8-15 klMa. B pesyneTate no Bcen Bbinap-
HOW yCTaHOBKe yCcTaHaBnvsaeTca obLwas pasHocTs TemnepaTyp nopsaaka 80 °C — 90 °C.

B npouecce ynapveaHus LLEMNOKOB U3 LLiENIoKa B COKOBbIM Nap BbIAENSAIOTCA netyqne
cepocojepxallyne JypHONaxHyLMe rasbl C HU3KMMKU TeMnepaTtypamm kunenus. MNpu koHaeH-
cauum COKOBbIX MapoB NOcnefHero kopnyca Gonbluas YacTb 3TUX NPOAYKTOB MonajaeT B
rPA3HBLIN KOHAEHCAT, @ HEKOHASHCUPYEMbIE radbl HANPABNAOTCA HA OYUCTKY UMW CKUraHme.

KoHpeHcatbl 06biuHO cogepkar AMAC, AMC, MM, H.S n pasnuyaroTtea no crenexHn
3arps3HEHHOCTN 3TUMK npoaykTamu. Hanbonee 3arpsisHEHHbIE KOHAEHCATbHI — KOHAEHCaTbI
nepBbIX MO XoAy Lerioka Koprnycos — o6pabaTtbiBaloTcsl B CTPUMNMUHI-KOSIOHHE, 0BbIYHO BXO-
AALeln B COCTaB BbIMApHON CTaHUMW. B 3TOM KONOHHE NPOXOAUT OTAYBKa KOHAEHCATOB C UC-
MoNb30BaHWEM CBEKETNO MM BTOPUYHOIO Mapa, YTo AeraeT BO3MOXHbIM MOBTOPHO UCMOMb-
30BaTb UX AN NPOMbIBKUM HEGENEHOW LIENIonosbl, LUNAMOB 3€M1EHOrO LLENOKa B OTAENe Ka-

ycTU3aumn.

2.3.2 Coop v nopaya Ha o6e3Bpex1BaHue HEKOHAEHCUPOBaHHbIX

AYypPHONAxXHYLUX rasoB

HekoHaeHcupoBaHHble aypHonaxHywme rasbl (A7), obpasyowpmeca Ha BapoO4YHON
YCTaHOBKe, YCTaHOBKax MPOMBIBKA M KUCNOPOAHON AenUrHduKaLmm, BbINAPHOW CTaHUMWM,
XapaKTepu3yTCsl BbICOKUM COAEpKaHUEM CEPHUCTbIX coeanHeHui (B ocHoHom AMC, MM,

H>S v ckunuaap).
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HekonpeHcupoBaHHble NI ABRAAOTCA B3pbIBONOXapoOnacHbIMA WM AenaTtcs Ha
2 rpynnebl:

- BbICOKOKOHL|EHTpUpoBaHHble aypHonaxHywme rasel (BK AMI) ¢ copepxaHuem 3a-
FPASHAIOLMX BELLECTB BbILLE BEPXHErO KOHLEHTPaLMOHHOrO npejena BocnnameHeHus, obb-
eMHoe copepxaHue kmcnopoga — meHee 10 %, TpaHCnopTMPYHTCSA C BOASHBIMM Napamu;

- HA3KOKOHLEHTPUPOBaHHble aypHonaxHywme rassl (HK 40N ¢ coaepxaHnem 3arpss-
HSIIOLLIMX BELLECTB HWKE HWKHEr0o KOHLIEHTPaLMOHHOro npeaena BocnnameHeHusi, oobeMHoe
coaepxaHune kncrnopoga — 8o 20 %, TpaHCMoPTUPYIOTCH C BO34YXOM.

BK Al TpaHcnopTupyroTca naposbiM 3xektopoM, HK AN — seHTunaropom.

Mepen nogaven B cuctemy TpaHcnoptuposku, HK AN OT kaxaoro TeXHONOrMYeckoro
yyacTka OXNnaxaarTcs C Lenbto oTAENEHMS Barn Ha cOOCTBEHHbIX CKpybbepax.

BK AT cxuratotes B OTAEMNBLHON TOMKE, UMM B U3BECTEPErEHEPALMOHHON NeYu, Unu,
Yawe Bcero, B CPK. B Tonke gypHonaxHyLme rasbl OKUCHAKTCA A0 AUoKCuaa cepbl.

[bIMoBbIe rasbl OT NPOLECCOB CKUraHWUA B OTAENBLHOW TOMKE UIN B U3BECTepereHepa-
LMOHHOM MeYn OuYULLAIOTCA B rasonpoMblBHOM ckpybbepe, a oTpaboTaHHbIi pacTBop K3
cKkpyObepa HanpaBnaeTcs B Lex kaycTusaumn.

JbivoBble rasel oT npoueccoe oxuraHua B CPK HanpaensioTca Ha O4MCTKY Ha anek-
TPOPMNbTPSI. [PY KOHLUEHTPaLMKN CYyXMX BELLECTB B YEPHOM LLENOKE, NOAABAEMOM Ha CXU-
raHve B CPK, npesbiwatowen 72 %, auokens cepol 06bIMHO copObupyeTcs LEenoYHbIMA Mbl-
neebIMK Yactryamm B CPK, 1 MOSTOMY HVKaKoW AOMOSTHATENBHOW XUMUYECKOW OUUCTKU Abl-
MOBbIX ra3oB He TpebyeTcs.

Ha HekoTopbIX NpefnpusTUsX, B TOM UM UHOW cTeneHn, npoussoauTcs cbop HK AT,
BblASNAIOLMXCSA B MpoLUecce npeABapyUTenbHOM NPONapky Wenbl, NPOMbIBKA U COPTUPOBAa-
HWS LENnnioosbl, 0T pacTBOPUTENEN MNnaBa, U3 LLENOKOBbIX OakoB U T. 4.

Ans obecnevenns 6esonacHoctn cxuradma AN opraHn3yoTcsa pasgernbHble CUCTEMBI
cbopa u TpaHcnoptuposku BK 1 HK AT,

Ha nepvopbl aBapuiHoro octaHoea CPK npeagycmoTpeHo obesppexveaHne BK OMM
Ha crneunansHoW dakensHOW yCTaHOBKE C MpUMMEHeHWeM BcnomorarternbHoro tonmmea, HK
AMNr HanpaenstoTca B atMocdepy 6e3 0OUUCTKN.

Ha poccuinckux cynbdaT-LernmonosHbix 3aBogax nNpefycMoTpeHo obesspexuvBaHune
BK Arr:

- B CPK — Ha 2 npeanpuatumsix;

- B IPI — Ha 1 npeanpusaTtum;

- B OTAENBHOM KOTRE-yTUNn3aTope — Ha 2 NpeanpuaTUsX;

- obesBpexusaHme HK NI (nonHoe nnn yactnyHoe) B CPK — Ha 4 npeanpuaTusix.
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OCHOBHbIE MCTOYHMKM LypHOMaxXHYLLMX rasoB NpousBoACcTBa HebeneHol cynbtaTHoN

Lienntono3bl NpeacTaBneHsl B Tabnuue 2.9 u Ha pucyHke 2.6.

Tabnuya 2.9 — OCHOBHbIE UCTOYHUKM AYPHOMAaXHYLLMX ra30B NPOU3BoACTBa HebGeneHow

CynbdarHoONn Lennionosbl

HaumeHoBaHnme ncrounvka ArNr kr S/TB. C. L.

BbICOKOKOHLIEHTPUPOBaHHbIE rasbl

HenpepbiBHas Bapka 04
Bobinapka (0T rugposareopa) 1,7
CTpMNNUHr-KkONoHHa 1,1
YkpenneHune metaHona 2,2
Bcero 54
HW3KOKOHLIEHTPUPOBaHHbIE rasb!
MpombiBHOE 060pYAOBaHME 0,1
Baku wenokos 0,8
Kayctnsaums n pacteoputens nnasa 0,2
Bcero 1.1
Wtoro ANl Ha o6e3spexuBanve 6,5

[biMoBble rasbi

CPK 0,03
CreneHb obeaspexusarna AN, % 99,5
nen 0,01
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Bapka MpombiBKa CopTupoBaHne Ot6enka

Anr-0,01 kes/t
SP2- 0,04 ktS/t t
lpurotosneHne
20 Bbinapka clo,
ANT-54ksS/t
ONT-11 kS/t A NT-0,03Krs/T
T~ S0 2- 0,38 KrS/r
KaycTvisaupa PacrBopetine CPK

nnaea

HK AN [lbiMOBble rasbl BKAMM  Xnopcoaepxalye

PucyHOK 2.6 — OCHOBHbIE VCTOUHWKM AyPHOMNaxXHYLLMX ra3oB Npon3BoACcTBa
HebeneHon cynbgaTHON LEen/tono3bl

2.3.3 CxwuraHue ynapeHHbix wenokos B CPK c o6pa3oBaHuem cynbdunga HaTpus

1 kap6oHaTa HaTpus

B npouecce cxuraHusa vepHoro wesioka B CPK npoucxoguTt npouecc nuponaunsa opra-
HMYECKMX BELLECTB, CONPOBOXAAEMbIA kapboHM3aLMel Lenoun 1 BbDKUIOM yrinepoga, npo-
TeKalLM COBMECTHO C BOCCTAHOB/IEHMEM Cy/ibddara HaTpus.

B cocTaBe MuMHEpanbHON YaCcTU YEPHOrO Lesioka B OCHOBHOM COZEPXMTCS CBA3aHHas
Lenoyb, KoTopas B MpoLuecce nMponu3a W BbDKWra OpraHMYecknx BeLecTB nogsepraercs
KapboHM3aLunmM No peakumn:

2NaOH + C02= Na2C03+ H20.

B npouecce nuponusa Lenoka BbIAENAKTCA pas3vyHble opraHuyeckme n cepocopep-
Xawue netyyve coefuHEeHus, KOoTopble B 6GOMbLUE YyacTu cropatoT B TOMOYHOM MPOCTPaH-
cTBe. Peakumns BOCCTaHOBMEHUS cynbdiarta npoTekaeT B NPUCYTCTBMU yraepoja no cnepyto-
MM peakumsam:

Na2S04+2C = Na2S +2C02

Na2S504+ 4C = Na2S + 4CO

O6pasywuniica naaB CoCTOMT B OCHOBHOM U3 kap6oHata (Na2C03— 70 %), v cynb-
dwmga Hatpus (Na2S — 20 % — 25 %). M3 CPK nnaB nocTynaeT B 6ak-pactBopuTefb, rae

pactBopsieTcs cnabbim 6enbiM LEeoKOM, 06pasys 3e/eHbIN LEeokK.

78



2.3.4 KaycTnsauma 3eneHoro wernoka

Mpouecc kaycTn3aumm — 3TO MpeBpalleHve kapboHata HaTpus B MMAPOKCUE MyTem
06paboTkn kapboHaTa HeralweHon U3BECTLI0 — 3aBepLUaOLLMIA 3Tan B LMKNe pereHepaumu
XMMUWKaTOB AN BAPKUCYNbaTHON Liennonosbl.

3eneHbIN LEenok U3 pactBopuTens nNiasa NoLaeTcsi Ha OCBETIIEHWE B OTCTOMHMKL U
PUNbTPLI pasnnyHoOM KOHCTpyKUMK. LLinam 3eneHoro wwenoka (Y4epHbl Lwnam) nocne npo-
MbIBKM 1 06E3BOXMBAHMA HaNpPaBnseTca Ha NONUIoH AN pa3MeLleHus oTxoaoB. A cnaboi
3eneHbIN LLEenoK Nocse npoMbIBKK Wnama noctynaet B 6akmn cnaboro 6enoro wenoka.

[na npoBeaeHUs kaycTn3aummn OCBETIIEHHBIN 3€NEHbIN LLENOK NOCTYMNaeT B racutenu-
KnaccudmkaTopbl, B KOTOpblE HEMPEPLIBHO MOAAETCA HeralleHas U3BECTb WUNN OKCUL Kanb-
umsa. B racutensix NpOUCXOAWUT ralieHne U3BECTU W OTAENeHUe npuMecen (necka, Menkux
KamHel), B TOM Y/Cne HeMoracuBLLENCA N3BECTU, OT PeaKLMOHHON CMECH.

Ocapok TshkenbIx NpuMecel (Lunam) nocne npoMbIBKM BbIBO3UTCA Ha MOSIMIOH pa3ve-
LLIEHMS OTXOL0B.

Peakums kayctnsaumm npoxoaut Ase ctagun. lNepsas cTagus — raweHne usBectu
npoTekaeT no creaytoLlen popmyne:

Ca0 + H20 = Ca(OH), + 270 kkan/kr

O6pasyroLniicsa rmapoKCeUa Kanbums pearvpyeT ¢ kapboHaToM HaTpusi 3eneHoro Lie-
noka no crneaytoLLen 0BpaTUMon peakumn:

NaxCOs3 + Ca(OH), = 2NaOH + CaCO3

Peakups npoTekaeT MeaneHHo, HaYMHAETCs B racuTene U NPOAOHKAETCS B kayCcTusa-
TOpax, noka He AOCTUrHeT pasHoBecus. MpPoAOIKUTENBLHOCTL NPOLIECCa B KayCTU3aTopax —
1,5-2 u.

MonHoTa peakumn onpefenseTcs CTENeHbI0 kKaycTU3aLmu:

NaOH x 100/ (NaOH + NayCOs)

3HaueHuWe cTeneHn kaycTuaummn HaxoasaTcs B auanasoHe 75 % — 86 %.

B npouecce peakumn kayctusauum obpasyeTtcs cycrnieHaus wrama B 6enom Luenoke.
Ona otpeneHuss kpenkoro 6enoro Lienoka cycrneHavsi nogaeTcsl Ha oTCTavBaHue (nubo
duneTpaumio). B npouecce oTcTamMBaHMs U NPOMbIBKU OTOUpaeTCs Kpenkun 6enbivi n cnabbii
Benbii wWenok. OHW HanpaensoTes B 6akM-cOOpHUKM ANst xpaHeHus. [lanee kpenkun 6enbii
Wwenok 13 6akoB-cOOPHWMKOB NOCTYNAaET B BapOuYHbIN OTAEN Ha BapKy LIENMONO3bl, a cna-
6bin — B Uex CPK, rae ucnonb3ayeTcs B kayecTBe pacTBOpUTENS Nnasa.

M3BecTkoBbIN LUNAM NOAAETCA Ha NPOMbIBKY, 06e3BOXMBaHUE U 3aTeM Ha OBxur.
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OCHOBHble TeXHONorM4yeckMe nokasarenu pa60TbI Lexa — creneHb Kayctmsauum 3e-

NEHOro LWenoka, a Takke NornHoTa o4nCTku 6enoro Wwernoka oT wnama.
2.3.5 PereHepauus u3BeCTKOBOTO WamMa B U3BeCTepereHepaLMoHHON neun

KayctnsaumoHHbIi (6enbii) wnam, nocne oTaeneHuna ot kpenkoro 6enoro n cnaboro
6enoro LenokoB 1 CryLLeH1s, HanpaBnseTcs BO BpalLaloWMecs U3BecTepereHepaLyoHHbIe
neuun ans obxwura.

Mpouecc nonyyYyeHns M3BeCTn OCHOBAH Ha peakumn pasnoxeHns kapboHata kanbuus,
NpoTeKatoLLEel NpuW BbICOKUX TeMNeparypax:

CaCO3 = Ca0 + COz — 42 kkan.

CreneHb pereHepauum nssectu coctaenset 85 % — 95 %. Motepu ee nononHsioTCH
fobaekoi B nevb [pobreHoro M3BecTHsIKa, KOTOPLI 06XMUraeTca BMECTe C KayCTU3aLmMoH-
HbIM wnamom. Temnepartypa obxura nssectn — 1000 °C — 1100 °C. OBoxokeHast N3BeCTb
OXNaKAaeTCs BO3AYXOM B pekynepartopax.

Tonnmeom gns obxura moryT 6biTb MasyT, ras, BKAMI, meTtan, Tannoeoe macno, 6uo-
rasbl. OcHoBHbIMK BeiBpocamu oT UPIT sBnaoTca cepbl guokena, oKUcnbl a3oTa, Nbilb, CyM-
mMapHas BoccTaHosneHHas cepa (CBC).

B noanpoueccax kayctusaummn n pereHepaummn n3BeCTy OCyLLECTBRSIOTCA cneayoLwme
TEXHOMOTNYECKME onepaunm:

- punbTpaUmMs 3eneHOro LWenoka,;

- MPOMbIBKA U CTYLLIEHWE LUNaMa 3€NEHOrO LLENokKa;

- raleHve UsBecTu 1 KaycTmsaums;

- NPOMBbIBKA U CryLLieHue uasecTtkosoro (6enoro wenoka) wnama,

- 06XUr U3BECTH;

- NoAaya HeraweHoN U3BECTU Ha KayCTU3aUmIo.
2.3.6 NMonyyeHne NOGOYHBLIX NPOAYKTOB
2.3.6.1 NonyuyeHue CbIPOro TanOBOro Mmacna

Cblpoe cynbgaTHOe MbINO — 3TO CMECh HAaTPUEBbLIX CONEN CMOMSAHBIX U XMPHBIX KUC-
TOT, BXOASAWMX B coctaB GanaHcoBon apesBecuHbl. YTobbl nsbexaTe neHoobpasoBaHus U
obpas3oBaHUs HAKUMK B BbINapHbIX annapaTax cyfnbhaTHoe MbIfo AOMKHO BbITb yaaneHo ns
npotiecca pereHepauum wenokos. OTAeNeHNe Mbia NPON3BOAUTCSH OTCTaNBaHNEM YEPHOrO

Lenoka B 6akax NUTaTenbHOro 1 NosyynapeHHoro Wenoka unm cenapaumnen.
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MornyyeHne CbipOro TanoBoro Macra OCHOBaHO Ha 06paboTke Mbina KMCMNOTOW U MO-
XKET OCYLLECTBMNATLCA Creayolmmm cnocobamu:

- MEPUOANYECKM — B peaKTopax Nepruogm4eckoro 4encTemns;

- HEeNpPepbIBHLIM METOAOM C pasfeneHeM Macna ¢ NOMOLLbIO LIEHTPUdYV;

- HenpepbIBHLIM METOAOM W pasfeneHnemM NyTem AeKaHTaumm.

[Na paznoXeHWs Mbla UCMoNb3yeTcs cepHasi KUCNoTa Ha NPeANpUsiTUsIX, B COCTaB
KOTOPbIX BXOAWT LiEX MO NPOU3BOACTBY AMOKCUAA XJOpa, B KAYECTBE peareHTa NpMMEHSIETCA
oTpaboTaHHas KucnoTa.

Hepocratkom nepuoamnyeckoro cnocoba nonyyeHUs macrna SBnsitoTCsl HA3KMIN BbIXO[,
BbICOKOE NoTpedneHue cepHon kncnoTel (250—-300 Kr cepHOWM KMCNOTLI/T Macna), TPYAHOCTb
aBTomaTusaumn. ApdeKTMBHOCTL NPOMBIBKM CyNb@AaTHOrO Mbina n cnocod nonyyeHns (ne-
PUOAMYECKNA UM HEMNPEPBIBHBIN) ABMSIOTCA OCHOBHBLIMM (hakTOpamm, OKa3biBarOLLMMKN BO3-
LENCTBME Ha MHTEHCUBHOCTb BbIAENEHWUA AypHONaxHywmx coeavHeHvn. lMpy nepuoanye-
ckoM crnocobe nony4YyeHusi CbIPOro TannoBoro Macrna NnpoucXofAaT NMUKoBble BbIBpockl cepo-
BOAOpPOAa NpW HenpepbIBHOM criocobe NoTok ra3oB OT peakTopa HaMHOro MeHbLue. Ma3oBbie
BbIBGPOCHI OuMnLLAroTCSA B CKkpyBbepe kayCTUKOM.

Bbixog 1 ka4ecTBO TanoBOro Macna onpeaensaeTca nopoaon ApeBeCUHbl, CUCTEMOMN
cbema Mblina, cnocobom nonyyeHus macna. Beixog cbiporo TannoBoro Macna coctaensieT ot

10 8o 70 Kr Ha TOHHY LEennonossbl.
2.3.6.2 NMonyuyeHue ckunuaapa cbipua

Bbixog ckvnupapa-ceipua onpeaenseTcs B OCHOBHOM MacCOBOW AONEN NeTyuux Be-
LLleCTB B pPEeBECUHE U PEXMMOM Bapku Lennonossl. Hanbonbluee coaepxaHmne aKCTpaKkTuB-
HbIX NETYy4KX BeLlecTB — B ApeBecuHe cocHbl (80 0,55 %), ApeBecnHa NNCTBEHHWLbI U enn
OTHOCSTCS K MOpofaM C HU3KUM codepkaHnem netyymnx sewects (He 6onee 0,12 %).

Ckunugap BbIBOJUTCS M3 CUCTEMbI B CKOHAEHCMPOBAHHOM BMAE C Tak HasbiBaeMbIM
TEPNEHTUHHBIM KOHLEHCATOM, W3 KOTOPOro BbIAENSETCH OTCTanMBaHMEM 3a CYET MEHbLUEN
nnoTHOCTU (860 Kr/M®).

Mpw Bapke ULENNIONO3bl B BAPOYHbIX KOTNAX NEpUoamnyeckoro AeNCTBMS MOXET ObiTb
M3BMNeYeHO ckunuaapa oT ero Macchl B fpeBecuHe — [0 75 %, npn Bapke Lennonosbl He-
npepbiBHLIM cnocobom B annapatax «Kamiop» — He 6onee 20 %.

Mpy HenpepbIBHOW Bapke GonblUAan YacTe CKUNUAApa OKasblBaeTCA B YEPHbIX LWEeno-
Kax, U eAMHCTBEHHas BO3MOXHOCTb €ro u3BneYb — Ae3040paunst CUNbHO3arpsisHEHHbIX

KOHAEHCAaToB.
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Ons BblgeneHus u cb6opa cynbgaTHOro ckunugapa Npu HenpepbiBHOW Bapke npegy

cmaTpuBaeTcs:

- YyCTaHOBKa LMKNOHa-WeNOKOYN0BUTENS HA SIMHUM OTBOZA MaporasoB M3 pacliupu
TE€NbHOTO UWKMOHA;

- cTyneHuyaTas gpo6Has KOHAeHcalusa napoB OT PacWMPUTENLHOTO LMK/IOHA;

- y3eN BblAeNneHus ckunupapHoii pakuum Ha ycTaHOBKaxX OUYMCTKU TPSA3HOTO KOHAEH

caTta.
OTxogkl Npolecca
MNONTYYEHUE MPUroTOBNEHUA U
NOBOYHbIX pereHepauumn . )
NMPOAYKTOB xumuyecknx peareHtos Kk [N Genbl K
3BECTKOBbIN LUIam
0 0.
Ckunupap- %5 E_Ilg
cbipey,

CbIpoe Tasi/Ioeoe Macsio

PucyHoK 2.7 — B/IOK-CXeMa npoLecca pereHepaumm XummnkaTos

OcHOBHasi MHhopMauuss o npouecce NPOM3BOACTBA pereHepauun XMMUKaToB, KOTO

pbii NCNONB3YIOT B HacTosWee Bpemsa B poccuiickoin LB, npeactaBneHa B Tabnuue 2.10.
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Tabnuya 2.10 — OnuncaHune NoAnpoLECCOB pereHepaLnm XMMMKaToB Bapku CyrnbdaTHOWM Lennonosbl

3tan OcHOBHOE TEXHO-
BxoaHor noTok npouecca BbixogHow notok | norudeckoe 060- Smunccun
(noanpouecc) pyaoBaHue
1 2 3 4 5
- YepHbIN LWenok oT|Beinapka - KPENnKUn  4ep-|- EMKOCTY; - BbIBPOCHI
BapKW LIeNnoo3ssl; YepHoro HbI LLEOK; - PunbTpbl 4N |B atmocdepy
- KUCMNble OCTaTKy OT|Lwenoka - TEPMEHTUHHBIA | ynaBnvBaHns @amc, amac,
NPWUroToBNEHNS ABY- KOHAeHcar; BOJTOKHA; MM, HsS, ckmnu-
OKMCM XIopa; - 3arps3HEHHbIN | - BbiNapHble Aap, metaHon);
- nap; KoHAeHcar; YCTaHOBKMU; - cbpockl B npo-
- 3NEKTPO3Heprus; -cnabosa- - LMpKynagm- W3BOACTBEHHYHO
- CBeXas BOAA; rPSI3HEHHbIN OHHbIE HacoChl; | KaHanMaauuo:
- cynbdat HaTpus KOHAeHcaT; - BaKyyM- B3BELUEHHbIE
- YACTbIN KOJEeH-|cucrtema Bewectea, XK,

car;
-BK AOMr;
-HK onr;

- MEeTaHom;

- cynbdaTHOe
MbIO;

- Tennas soaa

LLENOYHOCTb
(obw. Nax0)
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1 3 4 5

- Kpenkum yepHbI | CPK -3eneHbin  we-|- CPK; - BbIOpOCHI B ar-
LLIenoK; JOK,; - SNEeKTPO- Mocdepy (anok-
- AEMUHEparnmn3o- - nap; unbTPbI; cui cepbl, cepo-

BaHHasi Bofa
- cnaboeii Genvin LWe-
OK,;

- oxNaxparoLast Boaa,
- cynbdar HaTpus;

- BK A,

- HK Anr;

- 3MNEKTPO3HEPrUs

- Tennas soaa;

-30na

- ckpybbep  pac-
TBOPUTENS NnaBa,
- ckpy66ep;

- EMKOCTU

BOAOPOA, OKCU-
bl a30Ta, B3Be-
LWeHHble Belle-
cTBa);

- cObpocbl B Mpo-
N3BOACTBEHHYHO
KaHanMsaumio:
(B3BELLEHHBIE
Bewectea, XK,
LLIeNOYHOCTb

(06w, Naz0)
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1 2 3 4 5

- 3eMeHbI LWenok; Kayctnsa- |- kpenkuin Genbin |- emkocTy; - BbIBpock! B ar-

- M3BECTb HeralleHas; | s 3eneHo- | Wenok; - racutens- mocdepy (

- nap; rowenoka |-cnabem 6enbin|knaccudukarop; |AMC, amac,

- Tennas Boaa; LLEeNoK; - kayctmsatopsbl; (MM, H.S, B3se-

- 3arpsA3HEHHbIA  KOH- -0TX0Abl  MpO-|- hUNbTpSI; LIeHHble BeLle-

AeHcar, Lecca npuUroToB-|- LieHTpudyru; cTBa);

- KaYCTUK, neHna n pereHe-|- byHkepa wna-|copockl B Npous-

- 3NEKTPO3HEpPrMs pauum  xvMunde-|ma BOACTBEHHYHO
CKAX peareHToB KaHanusaumio

(wnam 3eneHoro
Lenoka, oTxoabl
OT raweHuss us-
BECTH, wnam

6enoro wenoka)

(B3BeLLEHHbIE
BelecTBa, Lie-
NOYHOCTb

(06w, Nax0) ort-
xoAbl npouecca
NPUroTOBNEHMWS U
pereHepaumn
XMMUYECKUX pea-
reHToB

(wnam 3eneHoro
Lenoka, oTxoabl
OT raweHus us-
BECTH, Linam

6enoro Lwenoka)
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1 2 3 4 5

-wnam 6Genoro we-|PereHepa- |uM3BecTb  Hera-|- u3BecTepere- |- BbIGPOCHI B ar-

noka; LnS N3BECTU |LUeHas HepauuoHHas Mocdepy: (Anok-

- ropsivas Boaa; neyb, cva cepbl, cepo-

- M3BECTKOBbI Ka- - TPaHCMopTepbl; |BOAOPOA, OKCU-

MeHb/N3BECTb; - aneBarop; Abl a3oTa, B3BE-

- MeTaHon; -ByHkepa  xpa-|weHHble Belye-

- nex; HEHWsl U3BeCTM | cTBa);

- Cblpoe Tannoeoe - cbpockl B npo-

macno; W3BOACTBEHHYHO

- MasyT; KaHanusaumo

- ras; (B3BeLUEHHbIE

- BNEKTPO3HepPrna Bewectea, XK,
LLIeNIOYHOCTb
(06w, Nax0)

- cKkunuaap-coipew; Mpouseoa- |- ckunmpap- - onopeHtuHa; |- BbIBpockl B aTt-

- MoBapeHHad comnb; |CTBO NoOOOY-|Chipel; - ckpy66ep; mocdepy (AMC,

- TEPNEHTUHHBIA  KOH- [ HBIX MPOAYK- |- nogckungapHas |- Tennoobmen- | AMAC, MM, H,S,

JleHear; TOB BOAE,; Hoe ofopyaoBa-|ckunuaap, merta-

- 8AKUA HAaTP TEXHW- - Cblpoe  Tanmno-|Hue; Hon);

YeCKUI; BOE Macno;, - cenapaTopesl; - cbpocbl B npo-

- cynbdaTHOE MbINo; - YEPHbIN LWENOK; |- OTCTONHUKM; W3BOACTBEHHYHO

- CepHas Kucnora; -HK Anr - peakTopsbl; KaHanu3saumio:

- oxnaxaaroLlas Boaa,; - EMKOCTU (B3BeLLEHHbIE

- nap,

- 3NEeKTPO3HepPrns

Bewecrtea, XK,
LLIENOYHOCTb
(06w. Na0)
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XapakTrepucTuka oBopyLoBaHUs NpoLecca pereHepaLmmM XMMUKaToB NpescTaBneHa B

Tabnvuye 2.11.

Tabnuya 2.11 — Xapakrepuctuka o6opya0BaHUS NOAMNPOLIECCOB pereHepaLn XMMUKaTOB BapKu

CcynbdaTHON Lennonosb!

TexHonoruyeckue
HanmeHoBaHue obopygoBaHus | HasHaueHue oGopyaoBaHus 1
XapaKkTepPUCTMKM
1 2 3

Bbinapka 4YepHoro Lernoka

Emkoctun

OTcramBaHue 4YepHoro Lie-
I0Ka.

CteM Mbina.

XpaHeHune LLenoKkos.

XpaHeHue Mbina

O6wwmin o6bem — 10350—
20700 M3,

bakn, paboTarowme noa
OaBreHneM 4Ns ynapeHHOro

YepHOro LLenoka

MopaepxaHne BbICOKON
TemnepaTtypsbl Wenoka ans
CHWKEHUSI ero BA3KOCTU Mpu
KOHLIEHTpaLumn Cyxux Be-

wects 80 %

PacyeTHoe pasneHne —
0,3 Ma, abe.
Temneparypa — 140 °C

¢V|J'IprbI Ana ynasnmneaHnAa

BOJNOKHA

OumcTKa YEepHOTO Lernoka

OT BOJIOKHa

Tun — GapabaHHbIN.
MponssognTEensLHOCTE — 2—
3,9 M¥/cyT Ha 1 M? noBepxHo-

CcTHn

HanopHble copTnpoBku

OumncTKa YEepHOrO Lernoka

OT BOJ1IOKHa

Tun — YeHTPOGEXHBIN.
Temnepatypa — 80 °C —
90 °C.

Hasnenne — 0,5 Mla
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1

2

3

BbinapHbie annaparthbl

BbinapveaHune Bnaru YepHo-
ro wenoka o 47 % —
52 % a. c. B.

Tun — TpybyaThIi CO CBOOOA-
HO MagatoLLEN NIEHKON.

Twn — TpybyaTbIi C NPUHYAN-
TENbHOW LMPKYNAUMEN C na-
JatoLlen NeHKon.

Tun — TpyByaTbIvi C NOAHM-
MaroLLEecs MIEeHKON.

Twun — namenbHbIA CO CBO-
©04HO NagaroLe NIEHKON.
MponsBoanTENBEHOCTE MO Bbi-
napeHHon snare — 150—

600 T/vac.

KonwnyecTtBo koprycos (B TOM
yncne pesepBHbIX) — 5-8 wr.
Konwyectso notokos — 1-2.
[asneHne rpetoLlero napa —
0,15-0,35 MMa.
Temnepartypa rpetowlero na-
pa— 126 °C — 140 °C.
KoHueHTpaumsa ynapeHHoro
wenoka — 47 % — 55 %.
TemnepaTtypa ncxogHoro/
ynapeHHoro wienoka — 60—
85/130 °C
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1

2

3

KoHueHTpaTopbl

BbinapvsaHue Bnaru YepHo-

ro wenoka no 67 % a. c. B.

Tun — TpybyaTbivi C Nagato-
LLier NIeHKON.

Twn — TpybyaTbIi C NPUHYAN-
TENbHOW LMPKYNALMEN.

Tun — namMenbHbIA C Nagaro-
LLEeN NNEeHKOWN.
MponssognTENLHOCTE MO Bbi-
napeHHon snare — 27—

41 T/vac.

[MoBepxHOCTL Tennonepeaa-
4 — 1865-4200 m>.
KonwnuyecTtBo kopnycos (B TOM
ymncne pesepBHbIX) — 1-2 Wr.
KonwyectBo notokoB — 1-2.
[aeneHuve rpetoLlero napa —
0,15-0,35 MMMa.
Temnepartypa rpetowyero na-
pa— 126 °C — 140 °C.
KoHueHTpauus ynapeHHoro
wenoka — 57 % — 67 %.
TemnepaTtypa ncxogHoro/
YyNapeHHOoro Lenoka —
98/120 °C

CynepKoHLeHTpaTopb!

Bbll'lapl/lBaHVIe Bnarn 4epHo-

ro wenoka fo 85 % a. c. B.

Tun — namenbHbIA, TpybyaTbIn
C MPUHYAUTENBHOW LIMPKYNs-
UMen ¢ NaparoLLen NreHKon.
MponsBoaMTENBHOCTL MO Bbl-
napeHHom snare — 27,2 T/4yac.
[MoBepxHOCTL TEnnonepeaa-
un — 3138 m?
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1

2

3

ConopereHepauyoHHbIA KOT-

noarperart (CPK)

CikuraHue KOHLEHTpUpO-
BaHHOIO YEpPHOTO LLEroKa,
BOCCTaHOBNeHue cynbdara
HaTpua Jo cynspuga

HaTpus

MpounseogmTensHOCTE — 540—
1932 1/cyT a. c. B.
BeipaboTka napa — 80—
230 T/yac.

[asnenuve nonyyaemoro na-
pa — 34-90 6ap.
Temnepatypa nonyyaemoro
napa — 390 °C — 450 °C.
CTteneHb BOCCTAHOBNEHNS
cynbdara — He MeHee

88 % —93 %

O6opynosaHue 3onoyaane-
HUs (aneKTpoUnLTP KOM-
MMEKTHO B CUCTEME OYNCTKM
LbIMOBbIX ra30B, TPaHCMNoPTU-

POBKM 1 PaCTBOPEHNS 307bl)

OumcTKa ABIMOBbLIX ra3oB,
BO3BpaT U BOCMOSIHEHWE NO-

TepPb XMMUKaTOB

[MpounsBogUTENBHOCTL MO ra-
3y — 330 000—494 000 m*/yac;
TemnepaTypa Ha Bxoge —
160 °C — 190 °C.
OPPeKTUBHOCTb OUNCTKN —
95 % —98,5%

KaycTusaums seneHoro wernok

a

OceeTnutenn 3eneHoro Lie-

noka

MoaroToBka Lenoka K peak-

umn

06bem — 920—4400 M°.
Mnowaab ocaxaeHns — 94—
154 M2,

JasneHne — atm

PUNLTP LINama 3eneHoro
wenoka

Ypanerve wnama

MpownasoanTensHOCTL NO
wnamy — 17 T/cyT.
MoBepxHoCTb hunbTPaLUMN —
35-42,4 M2

KoHueHTpaups wnama —
45% — 48 %
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1

2

3

FacuTens-knaccugpukaTop

lawenve nssectu, yaane-
HWe OTXOA0B, HA4Yano Npo-

Lecca kayctusaumm

MpounssoguTensHoCTb — 75—
90 m3/uac no Genomy LLenoky.
MponssoanTEnsEHOCTD —

235 m3/4ac no 3eneHoMy Lie-
OKYy.

BmecTuMocTb — 22—100 M°.
Temnepatypa — °C.

[HasneHne — atm

Kayctusaropbl

MpoBeaneHue peakumm kay-

cTm3aumm

BmecTumocTs — 37,5-280 m°.

Bpems npoxoxaeHus peak-
LN — MUH.
Temneparypa — °C.

JasneHne — atm

Oceetnuteny 6enoro wenoka

OcBeTtneHve 6enoro wenoka

MpounssoguTensHOCTE —

1500 m°/uac.

BmecTuMocTb — 720—4400 M>.
Temnepartypa — 80 °C —

90 °C.

[aBsneHne — atm

dUNbLTP ANS NPOMbIBKA U
cryweHuns wnama 6enoro

Lenoka

MpombiBKa 1 CryLyeHne
wnama 6enoro wenoka ne-
pea NPM

MponaeoguTEnbLHOCTE —

585 T/cyT no u3BecT. LWnamy.
MoBepxHOCTL hunbTPaLIMK —
63-228 M2,

TemnepaTypa — 95 °C —

98 °C.

KoHueHTpauus wnama —

65 %

Bakyym-counbtp

MpoMebiBka Wwnama n obes-
BOXMBaHWe 6enoro wenoka
nepeg NPT

Mnowaab puneTpaumm — 40—
50 M2
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2

PereHepauys nssectu

W3BecTepereHepaumnoHHas

neyb

O6XuUr N3BeCTKOBOTO LUama
C nonyvyeHvem HeraweHon

n3BecTtum

Temnepatypa obxura —

1100 °C.
MpounssoanTensHocTe — 100—
360 T/cyT

MponssoacTBo NOGOYHBLIX

NpoAyKTOB (CbIPOro TannoBoro Macna, ckunuaapa cbipua)

CB0pHMK MbINa

MoaroToska cynbgaTHOro
Mbina.

OTpenenne wenoka

Temneparypa — 60 °C — 70 °C.

JasneHune — atm

Peakrop (HenpepbIiBHOrO/

NEePUOANYECKOrO AENCTBUST)

MpoBegeHne peakumm pas-
TNOXeHWs cynbdaTHOro Mbl-

la CEPHON KMCINOTON

MpounsBognTENEHOCTD —
17,5 Muac.

Temneparypa — 100 °C —
105 °C.

[HaeneHne — atm

Cenaparop

OTnenenve macna

MpounsBogmTensHOCTE — 6—
7,5 Tlvac.
Temnepatypa — 90 °C.

[JasneHne — atm

MpombiBaTens macna

MpombiBka Macna.
OTcraviBaHve.
OTtpeneHve macna oT pac-

TBOpPA

Temnepatypa — 80 °C —
95 °C.
[asneHne — atm.

Bpems oTcranBaHng — vac

Bakyym-cyLumnnbHuK

OuuncTka macna oT Bnarwu,

3arpssHeHnin

Temnepatypa — 80 °C — 90 °C.
HasneHne — 0,08 Mla

[HekaHTtaTop (dnopeHTMHA)

OTcransaHue 1 paspeneHue

hpakumin

BmecTumocTb — 0,63—-25 M°.
Bpems otcTanmBaHug — 17—

60 MuH

PekTndukaumoHHas KonoHHa

PaspeneHune dppakymn (no-
fyYeHne ToBapHOro CKUMK-
Japa, TannoBoro Macna,

KaHUONN, KMPHBIX KUCNOT)

BmecTMocTs — 1862 M°.
Konuuecteo Tapenok — 40—
123 wr

K TexHonorn4yeckune XapaKTepUCTUKM 3aBUCAT OT NPOU3BOAUTENBHOCTU NUHUN
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XapakTepucTuka NprMpoLooXpaHHOro oGopyA0BaHUS NpoLecca pereHepaLyn Xummka-

TOB npeacTasneHa B Tabnuye 2.12.

Tabnuuya 2.12 — XapakrepucTvka npupojo00xXpaHHoro o6opyAoBaHUA NOANPOLIECCOB pereHepauvm

XMMUKaTOB BapKku CyrnbdarHoMN Lienmonosbl

HaumeHoBaHue TexHonornyeckue
HasHaueHune obopyaoBaHus 1
obopyaoBaHusA XapaKTepucTUKu
1 2 3
OuncTka cnnbHO3arpsi3HEHHbIX KOHAEHCaToB

CTpuNnMHr-koNoHHa

OToyBka napom cepocoaep-
XKallMx rasoeB WU MeTaHona us
CUNBHO3arpA3HEHHbIX KOHAEH-
CaToB BbINAPHOro U BapO4HOro

LiexoB

TapenbyaTtas KOnoHHa.
CreneHb ouuctkmn — 80 % —
90 %.

Konwvudectso Tapenok — 24 wr.
MpoussogutensHocTe — 133—
175 1/vac.

BmecTumocTs — 70 M°

Tennoo®OMeHHUK KOHAEH-

cata

Momorpes koHAeHcaTa nepeq,

nogaden Ha CTPUNAUNHI-

KONOHHY

Tun — KoxxyxoTpybuaThIi.

nOBerHOCTb TennoobmeHa —

M2

AuetnnnaumoHHasa KonoHHa

OTanenenve metaHona

Tapenbuaras KonoHHa.

KonuuyecTso aHWL, — LITYK.

PacuyeTtHas Temneparypa
159 °C.
PacyeTtHOE naBneHne —
0,5/-0,1 Mla
Kayctunsauma
Ckpy66ep racurens YnaBnuBaHve nbineBblx Ya-|dPPEeKTUBHOCT  OUUCTKU —
CTUL, LLeNoYHOro aspo3ons 50 %

PykaBHbIA unbTp acnu-
paLyoHHOM yCTaHOBKU
pasrpy3ku usBectu B OyH-

Kep

OddekTMBHOCTE 0unCTKU 93 %

PereHepauus ussectu

CTpy/iHbIM  ra3onpombiBa-

Tenb (ckpy66ep BeHTypn)

OuuncTka AbIMOBbLIX ra3oB

OdheKTMBHOCTD  OUMCTKM  OT

Nbim — He meHee 85 % — 98 %
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1 2 3

OnekTpodunsTp  ouncTkM | OuncTka AbIMOBbIX ra3os OPDEKTUBHOCTE  OYUCTKU —

ObIMOBbIX ra3oB 99 % — 99,9 %

Mpor3BoaCTBO NOGOYHBIX MPOAYKTOB

Ckpy66ep o4UCTKU rasoB | O4YMCTKa OT CEpHUCTLIX coeaw-|BmecTumocTs — 8-56 M°.
Henun (OMC, AMAC, MM, H3S) | SdbdekTnBHOCTL OYNCTKM -

oTxogswmx rasoB peaktopa|50 % — 98 %

pasfioXXeHna Mbina

n TexHONornyeckme XapakTepucTmKmn 3aBUCAT OT NPOU3BOAUTENBHOCTU NUHUW.

2.4 Mpouecc Npou3BoAcTBa CYNbMUTHON LIeNsono3bl

O6bem npomsBoacTBa CyrbMUTHON LIENSIHONO03bl MEHbLUE, YeM 06beM NPOU3BOACTBA
cynbcaTtHon Lennonossl. CynbuTHasa LEennonosa nNpenMyLecTBEHHO NCMNonb3yeTca Ans
npoussogcTea bymaru, a He B ka4ecTBe TOBApHOIO NPOAYKTa Ha PbIHKE LIENIONO3bI.

Mo cpaBHeHMIO C cynbthaTHOW CynbUTHAsS LEnniono3a UMeeT psh NpeuMyLecTs:
fonee BbLICOKMN BbIXOA W3 APEBECUHBI, MOBBILIEHHYIO CMOCOBHOCTE K OTOEnke U pasmMony,
nyywme onTuyeckue n aedopmaumoHHble CBOUCTBA, BbICOKYH 6enmM3Hy — 1 NOSTOMY B Mac-
COBbIX BMAax Bymaru (Hanpumep, raseTHou) MoxeT ObITb UCNOnb3oBaHa B HEGeneHom BUAE;
B atmocdepy He noctynatot AT

Mpouecc nponssoacTBa CynbUTHOM LeNnono3ssl xapakrtepusyetcs Gonbluen rmbko-
CTbIO MO CPaBHEHUIO C NPOLIECCOM NPOU3BOACTBA CynbdarHon Lenntonossbl. Micnonb3osaHue
cynbduTHOro cnocoba NpousBoOACTBa NO3BONSET M3rOTABMUBATL LIENMIONO3bl C LUMPOKUM
CMNEKTPOM CBOMCTB, B TOM YWCNE ANS XMMWUYECKOW nepepaboTku C MOSyYEHNEM BUCKO3HbIX
BOJIOKOH W HUTER, a Take NPoAYKLMKN CneLmManbHOro HasHaueHus.

Knaccudmkaums cynbuTHBIX NpoLECcCcoB NPOM3BOACTBA LIENS0N03bl B 3aBUCUMOCTU

o1 pH v B1aa ocHoBaHus npusepeHa B Tabnuue 2.13.
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Tabnuya 2.13 — OcHoBHble CynbdUTHbIE MPOLIECCHI, Ucnonbayembie B LIBT

Bbixog
Uenniono-
Mpouyecc pH | OcHoBaHue AKTUBHBIA | Temnepatypa 3bl, % OT MpumeHeHue
peareHT Bapku, °C
Macchbl
a.c.a.
Kucnbii — (6n) Ca", SO2-H,0, Pacteopumas
CYNbUTHBINA Mg®*, Na* |H*HSO3 Lennionosa, ca-
HUTapHo-
rMrueHm4eckas,
nMcyve u neyar-
Hble Bymarn,
cneuuarnsHble
1-2 125-143 40-50 Oymaru
BucynbuTHBIA Mg®* Na* [HSOs H* Mucure 1 nevar-
Hble Bymaru, ca-
HWUTapHO-
rUrmeHnyeckas
3-5 150-170 50-65 Oymara
HeitTpansHo- Na* NH4* [HSOs, CpegHuii  crion
CynbUTHBIN S05% rodpypoBaHHOrO
(HCIL) KapToHa, nony-
6-9 160-180 75-90 yennionosa
LlenoyHo- 9- Na* SOs%, OH Llennionosa Twn-
CyNbOUTHBIN 13,5 160-180 55-60 na cynbgarHon

2.4.1 TexHONOrM4YE€CKUN NPOLIECC NOJNYUYEHUA CYNbMUTHOMN LEeNono3bl

Ha pucyHke 2.8 npeactaeneHa 6nok-cxema NpousBOACTBa CyNbMUTHON LIennionosbl,

BXOASALLErO ChbiPbsi U 3HEPTUM, U BbIXOAALLEN MPOAYKLMN NOGOYHBIX Y OCHOBHBIX MPOLYKTOB

CYyNbGUTHOrO 3aBOAAE, a Talke AMUCCHN.

95



Ha rasoouncTky
LLlena TexHonorunyeckasa

Ha ouncTHble

ToBapHasa 6eneHas
COOpYXeHuns

uennsiosa

PucyHok 2.8 — BJ/ioOK-CXemMa TEXHON0rM4YecKkoro npouyecca noayvyeHnsa cynb(uUTHON

LLeNoM03bl
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CynbdWTHBIA BapoYHbIA NPOLIECC OCHOBaH Ha WCMOMb30BaHWM BOAHBIX PaCcTBOPOB
Aunokenga cepbl (SO2) M OCHOBaHNA — KanbLUus, HaTpWs, MarH1s unn ammonus. Cneumdwnka
UCMOmb3yemMoro ocHoBaHusa BypeT BnunAaTb Ha Bbibop cnocoba pereHepauyn XMMUKaToB W
3HEPrKW, a TaKke M Ha Bojonone3oBaHve. M3 otpaboTaHHOro CynbuTHOrO LUEenoka BO3-
MOXHO Mony4YeHne nobOYHbIX MPOAYKTOB — JMIHOCYNb(OHATOB TEXHUYECKUX. YrneBoabl,
cofepXallmecs B LLENOKE KACMOW CynbgUTHOW Bapkuy, MOXHO MNOCPELCTBOM BMOXMMUYECKOM

nepepaboTku npeBpaLLaTb B 3TAHOM U LPOXOKM.
2.4.2 NMpumeHsieMble NPOLIECCbI U TEXHONOMMn

Mpon3BoACTBO CynbUTHOM LENNoNo3Ll COCTOUT N3 TPEX OCHOBHLIX BrIOKOB:

- MPOW3BOACTBO LIENMONO3HOrO BOMOKHE;

- YTUM3aums CynbMUTHBIX LLENOKOB;

- pereHepauma XMMUKaTOB M SHEPrn (38 UCKITIOYEHVEM BEPKN Ha KanbLMEBOM OCHO-
BaHWUW, NPV KOTOPOM pPereHepaums HEBO3MOXHA, HO NMpu 3TOM OTpaboTaHHbIA CynbOUTHBIN
LLIENOK MOXHO BbINapUTb, & €ro KOMMOHEHTbI MCMONb30BaTh ANA Apyrnx Lenen). Mockonbky
pereHepauusi Ha HaTpWMeBOM, aMMOHMEBOM (USIM CMELLEHHOM) OCHOBaHUAX 3KOHOMUYECKU
HeBbIrogHa, ee LenecoobpasHOCTE paccMaTpmBaeTCa AN KKA0ro KOHKPETHOro 3aBofa WH-
LVBUAYansHO,

- 04MCTKa CTOYHBIX BOJ Ha BHEMMOLLAAOYHBIX O4YUCTHBLIX COOPYXEHUSIX.

Kak n npu npoussoactee Cynb@arHOW LIEMIONO3bl, HEKOTOPbIE BCMOMOraTerbHbIe
CUCTEMBI, Takune kak nepepaboTka OTXOA0B, NPOU3BOACTBO OTGENMBAIOLLNX XUMUKATOB U re-
HEepWpOBaHWE [OMONHUTENBHOW 3HEPIMW, COEAMHEHBI C OCHOBHBIMW OoTAenamn. Bo mHorux
OTHOLLEHNAX NpoLEecChl MoNnyyYeHns cynbaTHON u cynbgUTHOW Lennionosbl NofgobHbl, HO
pasnuyHbl NO BHYTPULIEXOBLIM M BHEMMOLLAA0YHBIM MEPaM MO CHWDKEHUIO SMUCCUN B OKpY-
xarowyo cpegy. bnarogaps HEKOTOPOMy CXOACTBY MPOLIECCOB ONUcaHbl NOAPOOHO TOMbKO
HEKOTOpble TEXHOMOrn4Yeckne cragum cynbduTHOM Bapku. [Ana Tex CTagunm, KOTopble uaeH-
TWUYHbI MPOU3BOACTBY CyNbMAaTHON LIENIoNo3bl, JAKOTCA CCbIKM HA COOTBETCTBYIOLME Napa-
rpacbi:

- NoaroToeka 1 o6paboTka ApeBecuHbI (CM. NYHKT 2.1);

- Mpombieka n copTnposaHne, ouncTka HebeneHom Maccebl (CM. NYHKT 2.1.5);

- CopTupoBaHue 1 ounctka 6eneHon maccel (CM. MyHKT 2.1.8);

- Cywwka (Tonbko Ana TOBApHONM LIENmtonosbl) (CM.NyHKT 2.1.9).

Ona 3TMx paspenoB MPUBOASATCA TOMbKO HEKOTOPbIE Pasnuyusl, UMEoWMe MecTo
Mexay cynbdatHeiM 1 CynbUTHBIM Npom3soacTBamMn. MMetowmeca pasnmuns npuBoaAT K

pPasHOMYy ypOBHIO SMUCCUIA, a TaKke K HEeKOTOpPbIM pasnuyinamMm B TEXHONOMUAX, NPUMEHAEMBbIX
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ANns ux cHwkeHusi. OCHOBHbIEe TEXHONMOrMYecKUue CTaguu Npou3BOACTBa LENnionosbl ¢ Uc-

nonb3oBaHnem bucynbuTa HaTpusi, aMMOHUS U MarHUs NpefcTaBneHbl Ha pUcyHke 2.9.

SO, B atM
CTOYHBIE BOJIBI CTOYHBIE BOJBI
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ApPCB. = OyM. H K KapT. LEJUIONO33 HA Op- EJUI0NI03a
y \ 2 v B0 Gymarn u kap- Ha cKiaj,
TOHA
Vrunusauu- V3en cbopa Bemapxa
OHHasl KO- Ta30BBIX —
TeNbHbIE BHIGPOCOB CTOYHRIC BOJB
l I
2 e mernoka Ra m"?“: l“fﬂ
[ap Ha TeX- 4y g 4 MarHHeBOM M?H;B(;M a
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HHYECKHE
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PucyHok 2.9 — OcHOBHbIE TEXHONOMMYECKNE CTaaum npoussogcrea beneHon

Cynb(UTHOM! LIENNIoNo3bl C UCNONb3oBaHMEM GucynbduTa HaTPMs, aMMOHUA U MarHuA
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Tabnuya 2.13.1 — OnucaHue npoyecca nonyyeHus cynbMUTHON LIENTonosbl

Ortan
OcHOBHOE TEXHONOMN-
BxopHol noTok npouecca BbixoaHoM NOTOK Omuceum
yeckoe obopyaoBaHue
(noanpouyecc)
1 2 3 4 5
-wena KoHauuu-|Bapka - HebBeneHas -cucTeMa  3arpysku |- BeiGpochl B
OHHas, uennonoaa; wenbl B BapouyHbIA [ aTMocdepy
- ONWMKK, CTINYKK, - CynbUTHBLIN KoTen; (aByokuch cepbl);
- Cy4ku,  Henpo- LLENOK,; - BApO4HbIV KOTEN, - cbpockl B Npo-
Bap; - IUrHOCYNb- - ra3004nCTHOE 060-|M3BOACTBEHHYIO
- cepa; doHaTbl  TEXHU- | pyaoBaHwue; KaHanMsayuio:
- OCHOBaHWE; JYeckme - BbINAPHOW annapar; | (B3BeLUEHHbIe
- nap; -cywmunbHas  ycrta-|Bewectea, XIMK)
- 3NEKTPO3HEpPrus HOBKa,;
- cucTeMa  oxuraHus
YyNapeHHOro Lenoka
(MPK — MarHvn-
pereHepaymoHHbIN
koten)
- HebeneHas MpombiBka |- HebBeneHas - cuexa; - BbIOpPOCHI B
Lennonosa; Lenntonosa - BaKyyM-ounbTp; aTmocdepy
- ANEeKTPO3HEPrus - Hacocel (nByokuce  ce-
pbl);
- cbpocbl B npo-
N3BOACTBEHHYIO
KaHanusaumo
(B3BeLWEHHbIE

Bewectea, XIK)
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1 2 3 4 5
- HebeneHasa CopTtupoBa- |- HebeneHas - CyuykonoBuTeENM ANg |- BoiGpochl B
Lennionosa; HVe KOHAULMOHHAA | OTAENEeHNss Cy4ykoB W |aTtmocdepy
- 3NEKTPO3HEPrMs LIeNnionosa; Henpoeapa; - cbpocbl B npo-
- CYYKM W HEMpo-|- NPOMbIBATENU CyY- | M3BOACTBEHHYIO
Bap; KOB W Henpoeapa, KaHanusaumio
- OTXOAbI TOHKOTO [ - COpTUPOBKY; (B3BELLEHHbIE
COpTUpPOBaHUA - pacouHepbl Ans|sewecrtsa, XIMK)
pasmorna OTXOA0B; - MUHepanbHble
- BUXpEBbIE OYUCTUW-|OTXOAbI;
TENW AN OTAENEHUA |- CyYKM U He-
necka nposap;
- OTXOAbl TOHKOrO
COpTMPOBaHUSI
- MpombITas Ot6enka GeneHasa uennio-|- 6accerH MC pans|- Bbibpocol B
HeGeneHass uen- nosa XpaHeHus Lenntono- | atmocdepy
nonosa; 3bl Nnepep otbenkon); [xnop, (avnokcug
- otbenmBaroLme - ot6enbHble GaluHu); [ xnopa);

XUMUKaTbI  (Xnop,
avokena  xropa,
eaKkun  Hatp, M-
noxnopur
HaTpusi, CepHu-
cTas Kucnorta);

- cBexasi, Tennas,
ropsyas Boaa),

- nap);

- ANeKTpO3Heprnst

- BakyyM-punbTpbl);

- CMecuUTenn ¢ XMMmn-
KaTtamu 1 napom);

- Hacockl MC);

- ra3004MCTHOWN
ckpybbep  xnopco-

JaepxXalymx rasos

- CTOYHaa Boaa B

Npon3BoACTBEH-
Hyl0 KaHanuaa-
umio  (B3BeLLEH-

Hble BeLecTBa,
XK, AOX)
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1 2 3 4 5
-OeneHaa uen-|CopTupoBa- |oumweHHas 6e-|- HamopHble  copTu-|- cBpockl B Mpo-
nonossg; HVe neHas Lennono- | poBKu; N3BOACTBEHHYHO
- 0BOpOTHbIN 3g; - BUXPEBbIE  OYUCTU- | KAHANM3aLuuo
Bpak; - OTXO4bl COPTU-|Tenu; (B3BELLEHHbIE
- nap; poBaHus, - uneTp ANA ynae-|BellectBa, XMK)
- oBopoTHas BoAa; - obopoTHasA BOAA | TMBaHUA BONOKHA
- CBEXas BOAA;

- TMapokeng

HaTpws;

- CepHUcTast Kuc-

nota;

- ANEKTPO3HepPrus

pa3baBuTensHas

Boza

- BeneHas  uUen-|dopMoBaHMeE |- LeNnonosa  B|- HANOPHbIN ALLUK; - cbpocebl B npo-

nonosa; MpeccoBa- |pynoHax; - popmytoLLiasa YacTb; | U3BBOACTBEHHYHO

- nap; Hre - Opak (oTCeYkn n|- npeccosasi YacTb; | kaHanusaymo

- oBopoTHasn Boga; | Cywka Len-|npu obpeiBax); - CylunnbHasa 4yacTb; |(B3BELWEHHbIE

- CBEXasi BOJA;  [NONo3HOro |- obopoTHas BO- |- Hakar, BELLeCTBa,

- ONEeKTPO3Heprmsa | nonoTHa aa; - rmapopasbusarenn | XIK);

- KOHAeHcaT Bpaka - BbIBpPOChHI B

aTtmocdepy
(MOKpOBO3AYLL-
Has cmecb, Oy-
MaXXHasi Nbinb)

- uenntonosHoe |Peska n yna-|-ToBapHas Uen-|- NUCTOpesKa; - BbIGpoChI B

MONOTHO; koBKa nronosa; - IVHWS yNaKkoBKM aTmocdepy

- cBeXas Boaa,; -Bpak  (Kpomka, (BymaxHas

- SNEKTPO3HEPUS nmicroson Bpak) Nbib)
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2

3

4

Monyuenne CIO, no TexHonorum MeTucoHa u TexHonorum HP-A

XUMUKaTbI: leHepaums |- ClO; —rag; - NEPBUYHBIN peakTop; |HeT
-NaClO3, H2S04 |CIO, - NOBOYHBIM NPO- | - BTOPUYHLIV PeaKTop;
SO, — no MmeTo- OYKT ~ pacTBOp: |- OTAYBOYHas KOMOH-
ay MeTtvcoHa nim H2S04, NaxS04  |Ha;
-H,02 — no wme- - ra3onpoMbIBHas
Toay HP-A; KOMOHHa
- TEXHNYECKNI
BO34YX
- ClO; —rag; Monyuyenne |- pacteop ClOy; |- abcopbumoHHasn B atmocdepy —
- XMMUKaTbl: pac-|BogHOro - XBOCTOBbI€ [a-|KOMOHHa, Clp, CLO>
TBop NaOH; pacTeopa 3bl; - XUMUYECKMI CKpyO-
- BOAa oxna-|ClO2 - no6oyHbIN Npo-|Bep
XaeHHas (abcopbuun) |aykT  (pacTeop
rmnoxnoputa
Hatpus (NaClO)
Monyu4enme ClO, no nHTerpmpoeanHHol TexHonorum Chemetics
- anekTpoaHeprus; [MpousBoa- |- xnmopaT HaTpus |- peakTop xnopata; (B aTtmocdepy —
- XMUKaTB; ctBo xnopa-|(NaClOs); - 3NEeKTpOnu3epsbl; Clh
(xnopar- Ta Hatpua|- Hx —ras; - perasaropsl,
xnopuaHein  pac-| (NaClOs3) -noboyHbI Npo- |- ckpybbep BOAOPO-
TBOp (NaClOs3, |meTogom AYKT (rMnoxnopuT | aa
NaCl), rmppokeng |anekTponusa |Hatpusi (NaClO)
HaTpusi (NaOH)
- xvmukatbel  (Hz, [CuHTE3  CO-|- consHas Kucno-|- peaktop  cuHTesa|B atmocdepy —
Cl); naHon  kuc-|Ta (HCI) HCI; Cl,, HCI
- AemuHepanun- | notel (HCI) - ckpybbep  xBOCTO-
30BaHHas Boga BbIX rasoB
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1 2 3 4 5
- XuMmuKaTbl (xno-|MeHepaunua |- pacTBop  [BYy-|- reHepaTtop ABYOKU-|B atMocdepy —
par HaTpwsi | 4BYOKUCH oKuem Xropa|cu xnopa; Cly, CIO,.
(NaClOs), cons-|xnopa (ClO2) [(CIO2); - ucnapuTens;
Hasi KucnoTa - noboyHbI Npo- |- abcopbep aByokucH
(HCI), ruppokema AYKT (rMnoxnopuT | Xnopa;
HaTtpust (NaOH); Hatpus (NaClO) |- 6awwHs runoxnopura
- BOZa oxna-
KO EeHHas;
- TEXHUNYECKNI
BO3AYX

2.4.3 Bapka u aenurHudukaums He6eneHon uennonosbl

Mpw nponssogcTBe 0BbluHOW HeberneHoW Lennonosbl NUrHUH BblJeNseTcs U3 Apese-
CUHbI BAPOYHbIM PacTBOPOM, B OCHOBHOM COAEpXalM BUCYNbdUT MarHWs (Hatpus, Karnb-
UMS, aMMOHVSI) B Ka4eCTBE aKTMBHOTO KOMTMOHEHTa, a Takke AVMOKCUA Cepbl, €Cnv peanuay-
eTcs Kucnasa cynbUTHas Bapka. Ha cTaguv Bapkun ApeBECHas Lena u BapoYHbIA pacTBop
3arpyXatoTcs B BapOYHbIM KOTEN, rae Bapka NpoBOAWTCS NPWU NOBLILLEHHOW TEMNEPAType v
faeneHun. Korga focturaeTcsi xxenaemoe cogepXaHne 0CTaTouHOro NMUrHvHa (Mamepsiemoe
Kak ymicrno Kanna), coaepXMmoe neprvoauYeckoro KoTna BbiayBaeTCs B BblAyBHOW pesepsyap
Un1 BbIMBIBAETCA B BbIMbIBHOW pe3epByap M LMK Bapku noeTopseTcs. Bapka Takke moxeT
NPOBOAMTLCS B HENPEPLIBHOM BapOYHOM KoTne (MpuHUMNbI paboThbl T€ Xe, OHU OnucaHbl B
nyHkre 2.2). Mpn kucnon cynbuTHOM Bapke umicno Kanna uennionosbl HaxoauTcs Mexay
14-22 pnsa XxBOWHbIX Nopog apesecuHbl U 1020 ans nucteeHHbIX. Yucno Kanna v panee
MOXHO CHU3UTb C MOMOLLLIO KMCIIOPOAHON AenvrHndukaummn nepen otéenkon. MNpu aByxcry-
neHyaTon cynbUTHOW Bapke Ymcno Kanna moxHo cHuanTe ao 10 n Hwke. Bapky MOXHO
NPOBOAMWTE U rNybxe, ecn HeoGXoAMMO MOMYUMTb CrieLMaribHYH PacTBOPUMYIO LIENIIONO3Y,
HO 3TO ByAeT CONMPOBOXAATLCA 3HAUUTENBHON NOTEPEN BbIXOAA.

W3 BbiAYBHOIO U BbIMBIBHOrO pesepByapa Lennionos3a nepekavmBaeTca B OTAEN Cop-

TUPOBaHWS, a 3aTeM Ha NPOMbIBKY (B psiie CXeM NPOMbIBKA NPEALIECTBYET COPTUPOBAHMIO).
2.4.4 CopTrpoBaHue 1 NpoMbIBKa HeGeneHoun Lennonosobl

lMocne Bapku Lenntonosa NpomMbIBaeTCs B MPOMbIBHBIX YCTaHOBKaX, COCTOALLMX U3 Ba-

KyymM-counbTpoB, 6apabaHHbix OUnNbTPOB AaBNEHUS UM CABOEHHbIX BapabaHHbIX MPeccos, n
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COPTUPYETCA Ha CyYKONOBUTENSX M, Kak NPaBvno, Ha LIEHTPOBEKHbIX copTupoBkax, paboTta-
IOLUMX NoA AABMEHMEM, a 3aTeM OuYULLaeTCsl Ha UeHTpuknuHepax. Llenb copTupoBaHus n
OUYMCTKM MacCbl — OTAENUTb HEMPOBAap, CYYKU W MyYKN BOJIOKOH, KOCTPY W MUHEepanbHble
BKIHOYEHMA (NEeCOK) OT OCHOBHOro noToka uennonoss! (cMm. 2.3). OTpaboTaHHbIn cynbduT-
HbI LWENOK, CoAepXallMiA OCTaTKym BapO4HbIX XUMWUKATOB U PAaCTBOPEHHbIE KOMMOHEHTbI
ApeBeCUHbIl, oTAenAeTCca OT Lennonodbl npu I'IpOTVIBOTOHHOVI NPOMbIBKE, B pesynbTtare Yero
nony4aeTcs LUEMoK, HanpaBnseMbld Ha BbiMapky M CyLuMnku. Mpu SKOHOMUYECKOW Lieneco-
06pasHOCTU LUENOK MOXET HanpaBnsaTbCH B pereHepauvoHHbIA KOTEN ANs pereHepauun xv-
MuKaToB 1 Tenna. OTxoabl COPTMPOBAHMS, B OCHOBHOM B BUAE CY4YKOB, 06E3BOXMBAIOTCH U
CXKUratoTCs B KOPLEBOM KOTME MMM MOTYT UCMOMb30BaTLCS NPY NonyyYeHun obepTtodHom By-

Marv unm kapTtoHa. MNocne copTMpoBaHUs LIENON03a MOXET 0TOENMBaTbLCS.
2.4.5 KucnopogHasa aenurHudpukauma

B EBpone CyLeCTByeT HECKOMbKO CyrNbMUTHBIX 3aBOAOB, UCTIOMbIYHOWMX 3TY TEXHO-
noruio, CHkaa TeM cameiM Yncno Kanna npymvepHo Ha 10 egmHuy,. OrpaHnYeHHoe UCMonb-
30BaHWE KMCMOPOLHOW AenurHndumkaLmm obbsacHSeTCs TeM, YTO BCrneacTeme nerkon 6enu-
MOCTU CyNnbUTHON Lienntonosbl Aaxe 6e3 KUCnopogHom aenurHudukaumm gns OCTKEHNS
ee BbICOKON BenMaHbl AOCTaToYHa KOpoTKasa cxema othenku. ECTb 1 apyroe npensaTcTBue.
Wcnonbayemoe npun KUCNopoaHOM genurHnukauymm oCHoBaHWeE A0IPKHO ObITb COBMECTUMO C
OCHOBaHWEM, WCMOMb3yEMbIM NPU Bapke, T. €. MPW HanuyMu MarHui-oucynbOUTHON BapKX
ANA KNCMOPOAHOW AenUrHncbrKaumm B Ka4ecTBe LLENOYHOro areHTa xenartenbHo UCnonb30-
BaTb MgO. Toneko B 3TOM Crydae opraHM4ecKMe BELLECTBa, pacTBOPEHHbIE NPY KUCMNOPOA-
HOW AenurHndumkaumm, moryT 6biTb B COCTaBe LUenoka, nory4aemoro B faHHOM npoLecce,
HanpasneHbl B OO0 CUCTEMY pereHepaLmn XMMUKaToB 6e3 3HauUUTENbHbIX U3MEHEHUI B
TexHonornu npounssogctea. Ha ogHom 3aBoae B MepMaHuMm NCNonb30Bany faHHy TEXHOMO-
rM0, HECKOMBKO TEpss Mpu 9ToM B GenuaHe uennionossl. B gaHHoM cnyvae Gbina npope-
MOHCTPMPOBaHa BO3MOXHOCTb KOHLEHTPUPOBATL XWUAKOCTU OT KUCIOPOAHOW CTYMEHW YyIb-
TpaduneTpauren n CxuraTe KOHLeHTpaT B kopbeBoMm KoTne. CHwkeHne XIMK B CTOYHbIX BO-

fiax nocne K1cnopoaHon AenurHudmrKaLmm cocTaBmmno npy 3Tom npumepHo 50 %.
2.4.6 Ot6enka, COPTUPOBAHUE, OUMCTKA U CyLIKA

B EBpone Ha 3aBofax, NPOoM3BOAALMX CYNbMUTHYHO Liennonosy, otéenka BbinosH:A-
etca 6e3 UCMonbL30BaHUSI MOMEKYINSIPHOrO Xropa, a Ha MHorMx W 6e3 guokcuga xnopa,
T. €. umeeT MecTo oTbenka BoobLe Ge3 ncnonb3oBaHus coeauHeHnin xnopa (TCF-ot6enka).

Kak npaBuno, B kauecTBe OTGENMBAIOLMX XMMMKATOB UCTIONB3YKOTCH KUCNOPO, MMapoKens,
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HaTpus 1 nepokcup Bogopoaa. SATK nobasnsetcs B KavecTBe Komnnekcoobpasosarens
(0,52 kr/T).
OcHoBHble CxeMbl OTOEenKW, NPUMEHAEMON Ha €BPOMENCKUX CyNb(UTHLIX 3aBoaax,

npeacraeneHbl B Tabnuue 2.14.

Tabnuua 2.14 — Mpumepbl cxem oTOenKN, NCNOMb3yeMblX Ha EBPONENCKUX CYNbMUTHBIX 3aBOAaX U

cOpOChl OpraHNYECKMX BELLECTB OT 0T6EnLHOro Lexa, usMmepsiemble kak XIMK

TexHonoruns sapku Yucno Kanna CxeMmbl oTHenku XK (kr/T) 3aBoabl
MarHedouT-npoLecc EOP-Q-EP-EP (HC) Gratkorn, As-
21-23 90-115 |cTpus
MarHeduT-npoLecc EOP-Q-EP-EP dabpuka 2,
21-23 100-120 |Weeuus
Kncnbin cynbutHbIA EOP-EP (HC) dabpuka 3,
npowuecc 14-16 50-60 epmaHun
Kncnbin cynbhuTHBIN EOP-Q-EP (HC) dabpuika 4,
npouecc 12-15 4560 "epmanusa
Kucnein cynbutHbIN EOP-Q-EP-EP dabpuka 5, As-
npowecc 11-13 3545 cTpus

Mocne otbenku, kak Npasuno, NPOBOANUTCA OKOHYaTENbHOE COPTMPOBaHUE Lienniono-
3bl, OTXOAbI OT KOTOPOrO CKMUrakoTCs B KOTENBLHOM. Llennionosa, Boinyckaemas kak ToBapHas,
CyLUMTCS, @ ocTanbHas Macca nepekaunsaeTcs Ha abpuky ans npoussoacTea bymarm pas-
HOro HasHayeHus. 3aBoAbl MO NPOU3BOACTBY CYNbGUTHOM LENMONO03bl B OCHOBHOM SIBMSIHOT-

CS1 IHTErpuUpoBaHHbIMK NPEANPUATUAMN (KOMBMHaTamn), NponssoaaLmMmn Bymary Ha MecTe.
2.4.7 CucTtema pereHepaLmm XMMUKaToB U SHEPrun

PereHepaLuus BapOYHbIX XMMWKaTOB MPOBOAUTCA B OCHOBHOM MPU Bapke Ha marHue-
BOM OCHOBaHUW. CTeneHb pereHepaummn XMMnkaToB (Cepbl U MarHus) konebnetca no pasHbiM
AaHHbIM B npegenax Ao 90 % — 95 % (¢ yyeTom creneHn ot6opa wenokos 98 % — 99,5 %).

PereHepauns xummKaToB, MCMOMb3yeMbIX B Mpoueccax npoussoacTea HebeneHon
Lienmntonosbl, COCTOUT, 0BbIMHO, U3 CNEAYIOLLMX OCHOBHBIX 3MTEMEHTOB:

- BbiNapka Lernoka, Nofy4yaemoro 13 CUCTeMbI MPOMbIBKW HeGEneHOoM Liensonossi;
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- OKUraHne KOHLEHTPMPOBaHHbLIX LIETOKOB (6UMOTOMIMBO) B pereHepaLMoHHOM KOT/e,
B pe3y/nbTare 4Yero nNpou3BOAUTCA 3HAUYUTENIbHOE KOMMYEeCcTBO napa, a B pade cnyvyaes u
3/1EKTPO3HEPTUN;

- B pouecce CxuraHusi obpasyeTcsi TBepAblii OkcuA MarHus (3071a) U rasoo6pasHblii
avokeung cepbl. OKCWg, MarHua oTAensieTcs OT AbIMOBbIX Fa30B Yalle B 3M1eKTpoduibTpax, u
pacTBOpeHVeM B BOJE NpeBpalliaeTcs B CyCNeH3no rmapokenaa MarHus,

- 3Ta CycneH3uss ucnosnb3yeTcs Ana abcopbumm guokcmaa cepbl M3 AbIMOBbIX [a30B,
NoCTynawLmX 13 pereHepaunuoHHOro KoTna, a Takke 13 CAYBOYHbIX ra30B BapO4HbIX KOT/I0B,
13 ras3oB OT MPOMbIBHbIX W BbiMapHbIX annaparoB B MHOrOCTYNeHYaTon ycTaHOBKE (06bIYHO
3-4 cTtyneHn) BeHTypu. [Monyvaembiii npy 3TOM pacTBOpP, B OCHOBHOM cofepxaluii 6u-
CyNb(UT MarHusa, ocseTnsieTca (ocaxaeHneM wan dunbTpaumein) u goHacbILaeTCs ANOKCU-
[OM cepbl, NMOCTYNaKLWMM MG0 OT CKUIaHUsA 3NeMeHTapHOl cepbl B CEpHOli neuu, nn6o npu
Jo6aBneHumn XUakoro avokcuaa cepbl. CBEXeNnpuUrotoB/iEHHAs BapoyHas KucioTa nepeka-
yMBaeTCHA B BApPOUHbI/i OTAEN Noc/e OTAEeNeHUs B3BELUEHHbIX BELLECTB.

O6uee npeactaBneHVe O KPYroBopoTe XMMMKATOB MNpeAcTaB/ieHo Ha pucyHke 2.10,
WNNIOCTPUPYIOLLEM OCHOBHbIE CTaAuM NpoLecca 1M UX HasHaveHuve.

B pe3ynbTate pereHepauuy BapO4HbIX XMMUKATOB B pereHepauuvoHHOM KOT/e nony-
YyaeTca nap. Monyyaemblit nap nogaeTtcsa B TypOUHbI C NPOTUBOAABNEHNEM, TAe NPOU3BOAUT-

CA 3/1EKTPO3HEPINA.

Ulenok Ha maruu*
ocHoBaHuM

Ceexuit S03 Bap

BUCYNLOUT Markua
Mg(HSO,)2

A6cop6ia
KOHUEHTpUpOBaHHbiii

Tuapokcua Mei
Mg (OH)2

Boga okcnp
markits

PucyHok 2.10 — Lukn pereHepauum gns cynb@uT-Lenao103HOIo 3aBoja Ha

MarHmesomMm OCHOBaHUKN
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2.4.8 MNpouecc MarHecpur

Mpn MarHeduT-npouecce yposeHb pH Boeiwe (pH = 3-5), yem npu kucnom Gucyns-
MTHOM MpoLecce, KOTOPLIN NPOBOAMTCA Npw 3HaveHun pH = 1-2. 31o npusoguT k Gonee
MSArKMM YCMOBUSIM BapKM C MOBLILLEHHBIMU NMPOYHOCTHLIMU CBOWNCTBaMW LENMIONO3bl U He-
CKOMBbKO YBENUYEHHbIM BbIXOAOM MO CPaBHEHWIO C KUCIbIM BUCYnbgUTHBIM NPOLECCOM.
B EBpone pns o6omx npoLeccoB MarHUA UCTONb3YETCA B KAYECTBE MMaBHOMO OCHOBAHWS.
CyLuecTByIOT ABa OCHOBHbIX TEXHWYECKUX Pasnuums, KOTOpble HEOOXOAUMO PacCMOTpPETb.
B MarHecuT-npouecce npy NpurotoBneHun Lwernoka 3HayeHue pH = 4 MoxHo nonyuntb Ges
n3bbitka SO2 B CBEXEM Bapo4yHOM pactBope. CrneaoBaTtenbHO, HET HeOOXOAMMOCTU B 3KC-
nnyaraumn 6aka BapoyHOro pacreopa noj aaeneHneM. SO; B BAPOYHOM LLENOKE HaxoauTcs
B dopme Bucynbduta, NosToMy Cneayrolme CTagum TeXHONMOrMYeCcKoro npolecca npous-
BOACTBA GUCYNbOUTHOM Lienntonosbl NoaobHbl NPOU3BOACTBEHHLIM CTAAUAM MPU KUCIIOM
cynbduTHOM npouecce. Yucno Kanna HeGeneHon uLennonossl ANs NpouseoacTsa Gymaru
nocne Bapku no cnocoby MarHeuT BbilLe, YEM MOCNE KUCINOW CynbgUTHON Bapkn — oT 21
[0 26, Torga Kak npu KMCrom cyrnbUTHOM criocobe BapkM MOXHO AocTu4b uncno Kanna 12—
16. Kak cnegcreue, 6enmmMocTb BUCYnbUTHON LEnntonosbl HECKOMBKO XYXKE, YEM KWUCION
cynbdUTHOM Lennonosbl. Nostomy Heobxogumbl Gonee anuHHbIE CxeMbl OTOENKN, YTODbI
MONy4YUTb BLICOKYHO CTEMNeHb GenmaHbl. 3TO NPUBOAMWT K HECKOILKO Boree BbICOKOM BENUYUHE
XIMK u BIK B cTouHbIX Bogax nocne otbenkn. MarHedut-npouecc Ucnonb3yeTca Ha YeTbl-
pex uennonosHo-6ymaxHelx npegnpusitusx B Espone (Nymolla n Ustansjo (LUseuus);
Hundsfos, (Hopserus); Gratkorn, (AscTpus).

2.4.9 Mpouecc NnpousBoACTBa HEUTPaNbHO-CYNb(MUTHON NONyLessonosbl

Monyuenntonosa, ABNSIOWAACH MPOMEXYTOYHbIM nornydabpukaTtom Mexay ApeBec-
HOM MacCOoM M Lenniono3o BbICOKOrO BbIXOAa, WUCMONb3yeTcs B MNPOW3BOACTBE KpadT-
nanHepa v 6ymarv ans ropprpoBaHns.

B HacTosiee Bpemsi B Poccun B COCTaBe MHTErpupoBaHHbIX MPEANPUSATUN, BKIKOYa-
FoLWMX cynbdaT-LennonoaHsie Npon3BOACTBaE, SKCNNyaTMpyeTcs ABE YCTaHOBKW MO MPOous-
BOZCTBY MONYLIENMHON03bl N0 pasHbIM TEXHOMOMMSAM: HENTparbHO-CyNbOUTHaA NIMCTBEHHAsNA

nonyuenntonosa (HCIMLU) n cynedatHas nonyuenntonosa ¢ 3eneHbiM LWEeIoKoM.
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JluctBeHHas wena

CBOMN a1y
\J
Yuctasi NpomMbIBHasA™> E—
BonA MgomMbiBKa wWenbl
Omxopp! frrAXK
lopsyas Bo,
P s p| NI, CDTHROB)
MpombITas __ Cromues Boga
wema %
MponunTtka wenbl Bamm
MpombiTas
npon1TaHHas CrouHas Bo
B am. BapPOUHbIM LLIE/IOKOM . Aa
wena BapouHblii
CopoBblilipacTeop t Wenok
0 A S
MpurotoBneHne ﬁgﬁ{)%y%bmma J Bapka wensl |B am.
Bapoy4yHOro Mop Cl A
CePa 1 pacTtBOpa
HCML, CrouHas Boga
MpOMBLBHOILLIENOK
BropuuHbIli nap
YnoBneHHoe BOJSIOKHO 1-a cT. pa3mona
. I
KpacHbIin LLEesIoK Ha BbInapky apBA (
HCr E:Toqnaa BOAA
POMbIBHOMLLIENOK
_ X
LLlenok ¢ BofiokHoM ~ ']-A1 CT. Bamm.
NPOMbIBKMU
Hen CrouHas Boga
MpOMbIBHOMLLIESOK
2-9 cT. pa3mona Bamw.
L
Hen . T CroyHas Boga
MPOMbIBHOWMLLLENOK
MpomMbIBHAsA 2-9 CT. — Ba™
BOAA NPOMbIBKM ”
cryweHusa
CrouHas Boga

O6opoTHas Boga
ot BIM

Ha ouncTHbIe <

PucyHok 2.11 — Bnok-cxema cxema npouecca npou3BoACTBa HENTPabHO-CYNbUTHOM

nonyuenannosbl

Mpouecc nonyvenna HCIIL, 3aknio4aeTca B codeTaHUM Herslybokom XMMU4eckoln Bap-

KA N MeXaHN4YeCKoro pasmosia wernbl C noayvyeHnem nony(ba6pV|KaTa BbICOKOIo BbiXoaa "
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BKITHOYAET onepaumn nponapky, NPOMUTKA U Bapku LUenbl, ABYX CTyMNeHel pasmona u npo-
MbIBKU.

B kauecTBe cbipbsi Ucnonb3yeTcs 6epesa 1 OCMHA B kKaYECTBE BAPOYHOro pacTeopa —
cynbut HaTpus ¢ BydepHon gobaskor (HaNpUMep, KanbLUHUPOBAHHOM CoAbl).

Bbixog HCTIL 3 gpesecnHbl — okono 80 %.

MpeaBapuTensbHaa nponapka Lwensl nog atMocepHbIM AaBrneHneM obecneyvBaeT
XOPOLLYHO MPOMUTKY ee BapoYHbIM pacTBOPOM, CMOCODCTBYET YBENUYEHWIO BbIXoga Morny-
LieNnnonosbl, YCKOPEHUIO BAPOYHOro mpoLiecca.

MpvmMeHeHve pasmona Lenkl Nocne Bapkv NoA AaBneHneM ynyyllaeT XapakTepucTu-
KV BOMOKHa 1 ofecrneyvmBaeT yYCnoBus Ans BO3MOXHOCTU NMPUMEHEHNS MPW NPOMbIBKE NONy-
habpukaTa BbICOKOSPHEKTUBHOrO NPOMBIBHOrO 000pYyA0BaHUS.

Wcnonb3oBaHwe ANsi NPOMbIBKM NOMYLENNON03bl COBPEMEHHBIX MPOMbIBHbIX NPECCOB
NO3BONSAET AOCTUYL BbLICOKON 3PEKTUBHOCTU OTAENEHUSA PACTBOPEHHbIX BELECTB OT BO-
TNIOKHa MPW HU3KOM pacxofe NpPOMbIBHOM BOAbI, 06ecne4nmBaeT MUHUMAnNbHBIN YHOC PacTBO-
PEHHbIX BELLECTB C NMPOMbITOW MacCoWn.

OtpaboTaHHbIN BapOYHBIN LLENOK HAaNPaBnseTca Ha ynapusaHue AN NONyYeHns To-
BapHOro NpoAyKTa — TEXHUYECKMX NUrHOCYNbgOoHaTOB. PereHepauma XMMUKaToB SKOHOMMU-
Yeckn HellenecoobpasHa.

OcHoBHasa MHGOpMaLMsa O Mpouecce NPOM3BOACTBA HENTPanbHO-CyNbMUTHON Nony-
Lienntonosbl, KOTOPbIA MCMONMb3YHOT B HACTOALLEE BPEMS HA OAHOM 13 npeanpusTin Poccuu,

npencraeneHa B Tabnuue 2.15.

Tabnuua 2.15 — OnucaHve npouecca NpPousBoACTBa HENTPanbHO-CyNbMUTHON NOMYLIENON03bl

OcHoBHOE TEXHO-
. Otan npouyecca
BxoaHou noTok Beixon norunyeckoe 060- Smncenn
(nognpouecc)
pyaoBaHue

1 2 3 4 5
- copoBbli  pac-|MpuroToBneHne |pactBop  MOHO-|-peakTop; c6pockl B Npons-
TBOp; Bapo4HOro pac- | cynsdura -abcopbep. BOACTBEHHYH
- cepg; TBOpPA KaHanusauuio
- 3NeKTPO3Hep- (SO3, SOy, we-
rms noYb)
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2

3

4

5

- wena; Mponapka Wenbl |HarpeTas wena |-6yHkepsl LWenb!

- BTOPUYHBINA -NponapoyHbIi

nap; WHeK (naposomn

- ONeKTPOo3Hep- cMecuTenb)

s

- nponapeHHasi | MpoMbiBka Lenbl | - NpoMbITas Lena | -cenapaTtop  3a-

wena - BOAA Ha O4YACTKY | FPS3HEHWI;

- ropsyas Boaa; -LLIHEKOBb I

- uncras npo- obe3BoxvBa-

MbIBHas BOAA; Ten.;

- ANEKTPO3HEpP- -NOBYLUKM  Npw-

msa Mecel;
-LeHTPUKNNHEp;

-cryctutens  ot-

XOA0B

- NpombITas  Le-

MponuTka wenkl

nponapeHHas W

-Nponapo4HbIN

na; nponuTaHHas OyHKep;

- BTOPWYHBIN Nap; BapoYHbIM  LUe-|-nponuTodHas

- BapOYHbIN  Lie- NOKOM LUena Kamepa BapouY-
noK,; HOro KoTna

- 3NEKTPO3Heprus

- nponuTaHHaa |Bapka - wena nocrie [-eapoyHbin KO-
wena, Bapku; Ten,

- BAPO4HbIA pac- - BAPOYHbIM LLe-|-nogorpesarens

TBOp
CynbguT);

- nap;

(MoHo-

- 3MEeKTPO3HEPIUS

NOK;

-TPA3HbIA  KOH-

aeHcart

BApO4YHOro  pac-

TBOpa

- BbIGpOChI B aT-
mocdepy (ANOK-
cuna cepbl);

- cbpockl B Npo-
V3BOLCTBEHHYHO
KaHanusauyuio
(XTK, B3BeLleH-
Hble BelecTBa);
- oTXo4bl (onun-

Ki)
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1 2 3 4
- wena nocne|(1-a CTyneHb | - BONOKHO/Maccea; | -pacdmHep  (ae-
BapKu,; pasmona (pedu-|- BTopuuHbIM Nap | ubpartop);
- BONOKHO nocne|6puposanue) -LIMKITOH noa
ouncTkn otpabo- JaBrneHvem;
TaHHOrO LLenokKa; -cMcTemMa  KOH-

- unbtpar  1-n JAeHcauum napo-
CTyneHu npo- rasos

MbIBKY,

- nap;

- NEeKTPO3HeEPUA

- BonokHo/macca; | MepBas  cTyneHsb |- npoMbiTas Mac-|-MaccHbii ~ Gac-
- unbTpar  2-M| NPOMbIBKK ca; CenH HU3KON
CTyneHu npo- -lWenoK C CO-|KOHUEHTpauuu;
MbIBKU; aAepxaHmeMm Bo-|-npecc TwinRoll;
- 3NeKTPo3Heprus NOKHa -MacCHbIA Hacoc
-macca nocne|Btopas cTyneHb|macca, pasmo-|padurHepbl
MPOMbIBKU; pasmona notas o Tpeby-

- uneTpat  2-1 eMON  CTeneHu

CTYNEeHM npo- nomona

MbIBKM

- NPOMbIBHas

BOAS;

- o0opoTHaa BO-

aa;

- ropsiyas Boaa;

- 3NeKTPo3Heprus

- BOJIokHo/mMacca |2-5 CTYMeHb |- NPOMbITaa Mac-|-maccHeli  Bac-
- 060pOTHas BO-|NPOMBbIBKM nica; CeNH  cpepHemn
na; CrylweHus - puneTpar KOHLEHTpaLuum,
-3neKTposHeprmns -npecc TwinRoll;

-MaccHbIA Hacoc
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1 2 3 4 5
npombITas macca | XpaHeHvwe  (ak-|nonyuenntonosa |MaccHeli  6ac-
KyMynupoBaHue) CellH  BbICOKOW
KOHLiEHTpaLmu

Tabnuua 2.16 — OcHoBHOe 060pyAOBaHWE NpoLecca NPOM3BOACTBA HEUTPaNbHO-CYNbUTHON

nonyyennonossl
HawumeHoBaHue TexHonoruyeckne
HasnaueHve obopyaosaHusa 1
obopyaoBaHus XapakTepucTuku
1 2 3
MponapoyHbIi 6yHkep -MNpepBapuTencHbIN Harpes MpoussoanTensHOCTL —
Lenbr; 125 M3fuac;

- yaaneHue 13 wenbl Bo3gyxa

obbem — 130 M°

MponuToyHas kamepa Ba-

POYHOTO KOTMa

MponuTka wenbl

O6opynoBaHa BepTUKANbHLIMW
ABOWHBIMUY WHEKaMK (Ana-
meTp — 2000 MM, BbicoTa —
8000 mm)

BapouHbI koTEnN

Bapka wenbl

MpounssognTensHOCTE —

900 T/cyT B. C. L.

Tun — BepTUKaNbHbIN C KOHW-
YECKMM KOPMyCOM:

anametp — 3200 x 2800 mwm;
BbicoTa — 15 000 Mm.

Bpems Bapku — 20—30 MuH.
Temnepatypa Bapku —
165°C —170°C

PaduHep (pedpubpatop)
1-1 cTyneHu pasmona

PaspeneHue wenbl Ha BOMOK-

Ha

MpounssoanTensLHOCTL —

170 m3fuac

Mpecc TwinRoll

MpoMbIBka NepBov CTyneHU

MpousBoANTENLHOCTL  MA/uac.
KoHueHTpauus Ha
5,0 %.

KoHueHTpaums Ha Bbixoge —

30 %

BXoge —
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HavmeHoBaHne TexHonornyeckue
HasHaueHuve obopyaoBaHus

obopyaoBaHus XapaKTepucTukn R
1 2 3
PaduHep 2-7 ctyneHun Pasmon maccel go tpebyemon | NponseBognTensHOCTE —
pasmona cTeneHn nomona 113 M3fuac.

KoHueHTpauns — 30,0 %

Mpecc TwinRoll MpombiBka BTOpOW CTyneHn [MpounssoanTenbLHOCTE —
685 M°luac.
KoHueHTpauna Ha Bxoge —
5,0 %
DUNLTPbI A9 OYUCTKM OT- | YNaBnuBaHe BOSOKHA 13 we- |lMpoussoantensHoCTb —
paboTaHHOro wenoka ot [ noka 1-1 CT. IPOMbIBKA 277 M3lyac.
BOMOKHA Mnowaae hunbTpaymm —
13 m?

n TexHomnornyeckme xapakTepucTukn 3aBUCAT OT NPON3BOAUTENBHOCTU IMHUA

2.4.10 PactBOopumas cynbcutHasa uennionosa (Cynb(uTHas uersonosa ans

XUMUYecKon nepepaboTkun)

B EBpone cyLiectByeT nNub HECKOSbKO KOMMaHWA, MPOM3BOASLLUMX PacTBOPUMYHO
CyNbMUTHYIO Liennonosy. B npuHUMne, npouece nonyyYeHnsa Takon Lensonosbl O4EeHb NOXOX
Ha NPOW3BOACTBO CynbMUTHOM Lennonossl ANs npousBoactea OBymarn. Mcnonbayrotes
TE )K€ XMMUKaTbI, YTO U B 0BbIMHOM MarHueso-6mcynbsguTHOM npouecce. MoaTomy cuctema
pereHepaLun 3HEPrMN 1 XUMMKaTOB aHanornyHa. OCHOBHbIE pa3nuuus HabnogaroTes B na-
pameTpax npouecca Bapku 1 oTbenku. Llenb Bapku npu NponsBoACTBE PacTBOPUMONA Cynb-
BUTHOM  LEennionosbl  3aknoyaeTcss B AOCTWDKEHWUW  3afaHHOM  HU3KOW  BS3KOCTW,
T. €. B YMEHbLUEHUM ANMHBI MOMEKYNSPHOWM Lienn LIennonossl 1 B 6onee nonHoM yganeHnm

W3 APEBECUHbI FeMULIENNION03 N NUIrHUHA.
2.4.11 NpousBoacTBO TEXHUUYECKUX NUrHOCYNbcoHaToB

CynbdUTHBIN LLENOK yNapuBaroT B MHOrokopnycHom 6atapee (00bl4HO 5-6 KOprnycos).
TexHUYeckMe NUrHOCYNbGOHAaTLI BbINYCKAKOTCH XUAKME (C COAEPXaHNEM CyxuX BELLECTB B
pasnuuHbIX Mapkax NpoaykTa He MeHee 46, 47 n 50 %, nnotHoctb 1,2—1,3 Kr/n) nnv nopoLu-

koobpasHble (C cogepxaHnemM cyxmx Bellects 76 % — 96 %).
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2.5 MNpouecchbl NOy4YeHNsA MeXaHMYeCKUX BUAOB APEeBeCHON Macchl

B npou3BoACTBE MAacCOBbIX COPTOB 6ymar|/| N KapToHa MexaHudeckne Buabl apeBec-
HOW Macchl SABMNAOTCA OCHOBHbIMU BOJIOKHUCTbIMA I'IOJ'Iy(ba6pVIKaTaMVI, O6eCI'Ie‘-II/|Bal0LLlI/IMI/I
HeobxoaMble (PU3NKO-TEXHUYECKUE CBOMCTBA MPOAYKLUUW, €€ BbICOKYI peHTabenbHOCTb,
3KOMOrMYHOCTE U BbICOKMI BbIXO C €4VHMLBI UCMONb3yEeMOro A PEBECHOIO Chipbs [3, 4].

MexaHunyeckne BUAbI ApeBecHon maccel B Poccum, kak 1 BO BCeM Mupe, Nony4arot ¢
UCMOSb30BaHNEM [BYX OCHOBHbIX TUMOB 060pyAoOBaHUS, AaBLUMX Ha3BaHUE COOTBETCTBYHO-
LLIMM TEXHOTOMMYECKMM MpoLeccam:

- BehmbpepoB (TEXHOMOrMA NPOU3BOACTBAa APEBECHON Macchl U3 GanaHCcoBOW apese-
CYHbI: Knaccudeckas gedmnbpepHaa macca (OOM), pedumbpepHas ppeeecHas macca nog
aasnennem (OAMA), TepmogedmnbpepHas apesecHasa macca (TAAM);

- pacmHepoB (TEXHOMNOrNSI NPON3BOACTBA APEBECHON MacChl U3 LWenbl Ha padurHepax:
paduHepHasa apesecHas macca (POM), Tepmomexannyeckas apesecHaa macca (TMM), xu-
MUKO-TEPMOMEXaHUYeckan gpesecHad macca (XTMM) u Xxumuko-mexaHudeckas macca
(XMM).

OCHOBHbIM NPOLIECCOM NPY NONy4YEeHUM NMOBOro N3 NEPEeUUCNEHHbIX BUAOB Macchl SB-
NAETCA MPOLECC MEXaHWYECKOro pasfeneHuns ApeBecuHbl Ha BonokHa — BGyab TO pasmon
Wwenbl B paduHepax (nonydeHre TMM, XTMM, XMM) unun npouecc aecdubpuposaHnsa Heno-
cpepcTeeHHo bpeseH (6anaHcoB) B fedubpepax (nonyyenne A0M, AOMA).

Knaccundpmkauma npoueccoB nornyyveHns pasnuyHbiX BUAOB APEBECHOW MacChl npea-

cTaBrneHa Ha pucyHke 2.12.
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MeXaHHU4YecKas (IpeBecHas) Macca (BBIXO
85-98%)

XMMHKO-MEXaHHIECKas Macca Beccepuucras macca
(BoIx0[ 85-93%)

"UucTo" MexaHHuecKast Xl OIIIMM  M-mpouece  BXTMM
Macca (Bbrxos 93-98%) CS APMP M- process

BCMP

M M1 PMM [JIM
SGW PGW RMP SGW

Macca Hu3KO# creme- Xumudecku Moaupu- Xunmpraeckn Moma(Hu-
HH Ccynb(upoBaHHUs LMPOBaHHAs Macca LMPOBAHHAs Macca
(BbIXOA 93%) (BbIx0]1 90%) (BbIx011 90%)
XTMM TMXM XMMo  xyM BXMM (BB CCBB OBBCM BIIOBB
CTMP TMCP LFCMP  jcMp BCMP  HYS UHYS VHYSP VHYBS

WM
CTLF

PucyHok 2.12 — Knaccudukaums pasnuyHbIX BUAOB APEBECHON MacChl
(uuT. TexHonorma UBIM. B3 1. T. 1. Y. 3. — lNpoussogcteo nonydabpukatos. — CI16 :
MonntexHuka, 2004. — C. 8)

MexaHunyeckan macca nogpasgensieTcs Ha asa Tuna (CM. pucyHok 2.12).

K nepsomy Tuny oTHOCATCA pasnuyHble BUAbI MEXaHWYECKON Macckl, nonyvyaemon 6es
NCNoNb3oBaHUA XMMUYECKUX peareHToB u umetowen Bbixog 93 %...98 % (4ncto mexaHuye-
ckas macca —Pure Mechanical Pulp). K yncto mexaHun4yeckon macce OTHOCSTCS:

O0OM — TpaguumoHHaa pedubpepHas ppeecHas macca ¢ BbixogoM 93 %...98 %,
nony4yaemasi uICTUpaHnem agpesecuHbl Ha aedudbpepHbix kamHsax (SGW-StoneGroundWood)
AenbpepoB pasnnyHbIX TUMOB: LEMHbIX, NPECCOBbIX, BUHTOBLIX U T. 4.; AMA wnv AMO/0 —
MexaHu4yeckasi Macca, noflyYeHHas UCTUpaHWeM ApeBecuHbl Ha AedubpepHbIX KaMHAX Noa
AasneHnem Ha asyxnpeccoBom aedubpepe (PGW — Pressurized Ground Wood) u ee pas-
HoBugHoctn (AMA-Cynep, AMO-70 n T. 4.);

AMAO vnn MO/ — mexaHuyeckas macca, nonyyYeHHas UCTUPaHMEM ApPeBecHHbl Ha
AednbpepHbIX KaMHAX NoA, AaBfeHMeM Ha AyxnpeccoBom gedubpepe (PGW — Pressur-
ized Ground Wood) n ee pasHosugHoctu (OAMO-Cynep, AMAO-70n T. 4.);
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PMM wnnn POM — pacduHepHas mexaHnyeckas unu paduHepHan ApeBecHas macca
(RMP —RefinerMechanicalPulp), nonydabpukar, nony4aemMbin B pesynbrare MeXaH4eCcKon
06paboTkn LWenbl B AUCKOBbLIX MefbHULAX NPy aTMOCepHOM AaBneHuu;

TMM — TepmomexaHudeckas macca (TMP — Thermomechanical Pulp), nonyyaemas
B pesynbTate Tepmorugponutudeckon obpabotkm (nponapku) (P = 100..300 kMa;
T =100 °C...130 °C) u pa3mona wenbl B 1-3 CTyneHn Ha AUCKOBbIX MEnbHWULAX; pasMor
OCyLLIECTBNAETCH NOA AaBMEHNEM.

Ko BTOpOMY TUMy MexXaHM4YeckoW MacCbl OTHOCATCA pPasfnuuHble BUAbl XUMUKO-
mexaHudeckor maccel (Chemimechianical Pulp), T. e. MexaHW4eCKOM Macchl, NoMy4aemMon ¢
NPUMEHEHVEM XUMMYECKMX peareHToB. MexaHuuyeckasi nepepaboTka ApPEeBECHOro Chipbs
(pasmon) — OCHOBHas ornepauvsi B NpOoLEecce X NPOn3BOACTBA.

XMMUKO-MexaHn4eckas Macca B CBOK ovepeab NoapasaenseTcsa Ha YeTbipe Buaa.

1. Macca, nonyyaemasi nytemM «nerkon o6paboTky Lenbl XMMUYECKUMWU peareHTaMm
(8o 10 %, k macce a. c. ApeBeCUHbI).

XTMM — XxvMUKO-TEPMOMEXaHMYECKas mMacca, nonydaemas nyremM COBMECTHOW XW-
MWUYECKOM 1 TEPMOTUIPONUTUYECKON 00paboTkn 1 pasmona wensl B ABE CTYNeHW noa Aas-
nexnem (CTMP —Chemithermomechanical Pulp).

2. Xummdeckn moguduumposaHHas macca, (Chemically Modified Pulps), k koTopon
OTHOCATCH nonydabpukatbl NN UX OTAENbHbIE dpakumn, NogBeprHyTele obpaboTke xMMu-
YECKUMU peareHTamu:

TMXM — TepmomexaHoxummyeckasa macca (TMCP — Thermomechanical Chemi
Pulp), npn nony4yeHun KOTOPOM XMMUYECKUE peareHTbl fobaBnalTcs nocne 1-M CTymeHu
pasmMona nof AaBneHveM, B NpoLecce pasmMona Unm nocne pasmona;

XMMoO — XMMUKO-MexaHn4eckas Macca U3 OTXOA0B COPTUPOBAHMA U ANs ANMHHO-
BOMOKHUCTOW hpakummn Bcex BULOB MexaHn4eckorn macebl (LFCMP — Long Fiber Chemime-
chanical Pulp unn CTLF — Chemically Treated Long Fiber).

TexHonornst nponssoacTea nonydabpukara COCTOUT U3 OTAENEHUS OTXOA0B COPTM-
poBaHus (LIUHHOBOMOKHWUCTON (hpaKkLmm) MexaHU4Yecko Macchl, 0bpaboTkun ux npu Temne-

paTtype 80 °C...180 °C cynbdutom HaTpmsa 1 pasmona.
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3. XummrKo-MexaHn4yeckas Macca BbICOKOW cTeneHu cynbduposaHus (XMM), nonydva-
emMasi MyTeM WHTEHCMBHOW 06paboTkv Lenbl XUMWYECKMMWU peareHTamu (npu pacxope
10 %...1 % v BbILLe). Pa3mon ocyLlecTBnaeTcs Npu atMocgepHOM AaBneHn B iBe CTYMeHu,
YP3 npu narotosnennm XMM, kak npasuno, cebiwe 1000 kBT y/T;

CXMM — cynbdupoBaHHass XxuMmMko-MexaHudeckass macca (SCMP  Sulfonated
ChemimechanicalPulp); BIMTOBB — 6ucynbputHeI nonydabprkar o4eHb BbICOKOro Bbixoaa
(VHYBS — VeryHighYieldBisulfite).

BXMM-6ucynbdutHas XUMUKO-MEXaHNYeckas macca (BCMP —
BisulfiteChemimechanicalPulp);

CBB-cynbdutHas macca Bbicokoro Bbixoaa (HYS-High-yieldSulfite), nonyyaemas npu
WHTEHCMBHOW 06paboTke Lenbl BUcynbHuTom;

CCBB-cynbdutHas macca csepxsbicokoro Beixoga (UHYS- UltraHigh-YieldSulfite),

OBBCM-cynbtputHaa macca odveHb Bbicokoro Beixoga (VHYSP-VeryHigh-
YieldSulfitePulp).

4. beccepHuCcTas XMMKO-MexaHUyeckas Macca, nonyvaemas 6eccepHUCTbIM cnocoGoMm:

MMM — wenoyHas nepokcngHas mexaHundeckas macca (APMP — Alkaline Peroxide
Machanical Pulp); atot nonydabpukar nony4aroT nyTeM 0gHO-, ABYX- UMK TPEXCTYNEHYATON
06paboTk Lenbl WEenoYHbIM PacTBOPOM NEpPOKCUAA BOAOPOAA N pasMona; B kKa4ecTBe ape-
BECHOro Chipbs MOXET ObITh UCMONb30BaHa LUena APEeBECUHbI NIMCTBEHHbIX M XBOMHbIX MO-
poa, a Takke ux cMmeck; M-npouecc otbenku wensl (M-Chip Bleaching process) 1 BXMM —
6eneHasa XMM (BCMP — Bleaching CMP) — npoueccel, BecbMa 6nnskue no TeXHoONormm u
obopyaosaHuio npoueccy npoussoacTea LLINMMM; B kayecTBe APEBECHOrO Chipbs UCMONb3Y-
eTCcA ApeBecuHa NNCTBEHHbIX NOPOA;

XW — xonogHo-weno4vHor nonydabpukar (CS — Cold Soda), koTopbIi B OCHOBHOM
NPUMEHSIETCA NpY NepepadoTke APEeBECUHbI JIMCTBEHHbLIX NOPOA,; Lena rnponuTbLIBaeTCs Co-
non npu Temnepatype Hwke 100 °C u paaMbiBaeTcs Npy aTMOC(EPHOM AaBNeHNK; BbIXog —
85 %...90 %

OcHoBHble 060pyaoBaHMe, Chbipbe, XMMUKaTLI, BbIXOA NPOAYKUMM U 06nacTs NpUMeHe-

HWA ykasaHHbIx nonydabpukaTos npueeaeHsl B Tabnuue 2.17.
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Tabnuya 2.17 — OcHoBHOe 060pyA0BaHWE, ChipbE U XUMUKaTbI MPY NPOU3BOACTBE MEXaHUYECKNX

Macc, ux Bbixog 1 obnactb npuUMeHeHna

Bua OcHoBHOE Bbixoa, %
acCh) oBopyaoBame Chblpbe 1 XMUKaThbI o MaCeH 3. C. A, O6nactb npumeHeHus
O0OM  wn|Oecdunbpepsbl Enb v nuxta 95 % —97 % |MevatHaa wn nncyas
aoamMa Oymara, rasetHaa Oy-
mara

TMM PadwuHepel  (anc-|Enb v nnxta 93 % —95% |lMNevyatHada wn nucyas
KOBblE MEnbHULbI), Oymara, rasetHas Oy-
NPONUTOYHBIE  Ka- Mara, KapTOHbI
Mepbl

XTMM, |PadwuHepbl (auc-|MpeumywectseHHo |90 % — 93 % (levatHas w  nucuas

BXTMM |KoBble MenbHULBI), |€nb, HO Takke ocu- Oymara, TyanetHasa 6y-
nponuToYHble  Ka-|Ha n Gepesa; NaOH, Mara, BbICOKME MapKu
Mepbl S0z 1 H202 KapTOHOB

XMM PadgpuvHepbl  (guc-|Enb, nuxra, ocuHa, |80 % — 92 % [lNevatHaa wn nucuan
KOBble MenbHUUbI), | 6epesa Oymara, BbICOkne map-
NPOMNMTOYHbIE  Ka- KW KapTOHOB
Mepbl

OcHoBHble hasbl MPOM3BOACTBA MEXaHNYECKMX Macc rnokasaHbl Ha pUcyHke 2.13.
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Map

PuvicyHok 2.13 — OcHOBHble (pa3bl NPOM3BOACTBA MEXaHNYECKMX MacC

Takvm 06pa3oM, CyLlecTBYeT [Ba OCHOBHbIX NpoLecca NPou3BOACTBA MEXaHWYecKoi
[peBEeCHO-BO/IOKHUCTOM Macchl. B nepBom u3 HUX:

- Npu npou3BoAcTBe AedmbpepHoli apeBecHoit Maccel (O4M) unu aedumbpepHoi
JApeBecHoli macchl noa aasnexnvem (AAMA);

- BOJIOKHMCTas macca nosiydaetcs B pesyfnbTaTe npuwxmma 6peBeH K Bpaljaroliemy
UMAVHAPUYECKOMY KaMHI0O NpuM OAHOBPEMEHHON nojaye BOAbl B 30HY €ro BpalleHus.
Bo BTOpOM npouecce patmHepHas apeBecHOBOMOKHMUCTaA Macca (PAM) n TepmomexaHuye-
ckass macca (TMM) nonydyatoTca B npouecce pasmona (padmHMpOBaHUSA) OPEBECHON LEMbI
mMexay Avckamu padvHepoB. MexaHuveckoe BO34elCTBUE Ha ApeBEeCcUHy B npouecce nosy-
YeHMsa maccbl nNpu gecmbprupoBaHn okasbiBaeT abpa3mBHas NOBEPXHOCTb kamHa aedunbpe-
pa, rpaHy BbICTynaloLiyx 3y6L0B KOTOPOI MrpaloT posib HOXEW Ha CTanbHOM Aucke padvHe-
pa BO BTOPOM Mnpovecce.

Ha xapakTepucTvkn maccbl MOryT NOBAUSATH NOBbILEHME TemnepaTypbl npouecca u, B
cnyyae nNpuMeHeHus npolecca pauMHMPOBaHUA, XMMUYECKoe BO3AelicTBMe Ha weny. N To n
Apyroe TpebyeT MOBbILEHHOrO pacxofa 3aHepruu. [Mpy 3TOM codepxaHue 3arpsasHALWnX
BELLECTB B CTOYHbIX BOAAX pacTeT BCAEeACTBME YMEHbLUEHUS BbIXOA4A MAacCbl. XWMUKO-
TepMoOMeEXaHNYeCcKnin npouecc npoussoacTea mMaccbl (XTMM), B KOTOPOM ApeBecuHa nepes

pa3mosioMm nnactuuumpyetcs (0OCOOEHHO JIMTHUH MEXK/IETHUKA) C UCMOJIb30BaHUEM XUMU-
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YECKMX peareHToB, 0ObIYHO OTHOCUTCS K XMMMUKO-MEXaHUYECKUM (MM MEXaHOXMMMUYECKNM)
npoLieccaM, NOCKOMbKY MUMHUH B JJAHHOM Crlyyae He pacTBOPSAETCH, Kak B MPOLEecce Bapku
NPY NMONYYEHUN LIENITIONO3bl, a N1Lb NNacTUULMPYETCS C Pa3pbiBOM HEKOTOPLIX CBA3EH B
€ro MakpoMoJsieKyre.

BornokHycTas Macca MCronb3yeTcs B MpousBoacTee Gymary 1 kaptoHa. OcHoBHas Lenb
3aMeHbl 4acTu Lensiionosbl Ha Takyr Maccy, Hampumep, B KOMMO3ULMM nedaTHon Bymary —
CHWXEHME pacxofa AOPOroW Lenskonosbl, No3BOMSOLEee CyLLECTBEHHO CHUaWUTL ceBecTom-
MOCTb Oymary, a Takke yBenuyeHue koadpduLMeHTa Hempo3payHOCTM U ee nedvaTHbIX

CBOWCTB.
2.5.1 Npouecc nonyuyeHus aedunbpepHon gpesecHon macchl (AAM)

Mponssoacteo AOM BknoyaeT nNUMHUIO MPOU3BOACTBA BOMOKHA, COPTUPOBAHME U
BCMOMOraTernbHble CUCTEMbl — XPaHEHUEe XUMWYECKMX peareHTOB M MPOM3BOACTBO Mapa u
3Hepruu.

OcHoBHble npouecchbl nponasoacTea AM nokasaHbl Ha pucyHok 2.14. MponssoacTeo
AednbpepHon ApeBeCcHOM Macchl 06bI4HO COYETaeTCs C NPOM3BOACTBOM Bymaru, 1 NosToMy

0BbI4HO Maccy He cyLuar.

JpeBecHHa Moaroroska Jepubpu- CoprHpo- Cryue-
——»| OpesecuHbl Lyl poBaHHe | sahue | Hue » Ortbenka L) BIM

TBHCPFPI?I

A 4

bymara

pa3MoJl, OYHCTKY
oTXonos

PuvicyHok 2.14 — Mpouecc npoussoacTsa AecubpepHon 4peBecHON Macchl

Brnarogaps HEKOTOPOMY CXOACTBY MPOLIECCOB OMNMcaHbl NOAPOOHO TONBKO HEKOTOpbIe
OTNUYUTESbHBIE TEXHOMOrMYeckne CTaguMn NPOM3BOACTBa MexaHuveckoW Maccbl. [Ans Tex
CTaguii, KOTOPbIE WMAEHTWUYHbI NPOW3BOACTBY Cynb(paTHOM LIENIonosbl, Jal0TCA CCbINKU Ha
COOTBETCTBYIOLLME Nnaparpadbi:

- NoaroToeka n 0bpaboTtka ApeBecuHbI (CM.NyHKT 2.1.1-2.1.3).

- CoptnpoBaHue, ounctka HebeneHom maccel (CM.nyHKT 2.1.5).

,D,J'IH 3TUX pasfenioB NpUBOAATCA TONbKO HEKOTOpble pas3nuyumd, MMerome MecTo

Mexay CyJ'IbdpaTHblM M npounsesoacreamMu MeXaHWUYeCKo Macchbl.
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2.5.1.1 fecpmbpupoBaHue 6araHcoB

MepBryHOE M3MenbYeHNEe APEeBECUHBI Ha BOMOKHA NPOVCXOAUT B aedmnbpepax, B KO-
TOpbIX OpeBHa NPUXMMATCA K Bpaljawmmes abpasnsHbiM kamHaM. Mpyu 3ToM BONOKHA
JAPEeBECUHBI [OMKHBI ObITh NapannenbHbl OCK BpalleHns kamHs. MonydyaeTca macca C KOH-
ueHTpaumen npumepHo 2 %. Kak npaeumo, UCMONb3YyHTCA KepamMU4eckue KamHW, U OHU
LOIDKHBI MEPUOANYECKN «HAceKaTbCsly CrneuvanbHbIMU annaparamn Ans BOCCTaHOBMNEHWA
pexyLen cnocoBHOCTU UCTMparoLLen BpeBHa NOBEPXHOCTM KaMHS.

BonbLuas 4actb SHepriM, UCMoNb3yeMON B MPOLECCe pasmona, TpaHchopMmnpyeTes B
Tenno. [lpesecvHa pasorpeBaeTcs, U 3a C4eT MPUCYTCTBUA [OCTATOYHOIO KONMYECTBa BOAbI
NUMHWH pasMsaryaeTcsl, U BONOKHa BbICBODOXAAIOTCS B MECTE KOHMaKkma LPEBECUHbI C Kam-
HeM. ABpasuBHbIe KaMHW OXIaXAatoT M OUMLLAKT OT BOMOKOH, 3aCTPSABLUMX MEXAY 3epHaMM
NCTMPAIOLLEN MOBEPXHOCTMW, BOAOW, KOTOPYHO TakKe MCMONb3yHT B NpoLEecce pasMona u ne-
pekadkmM Macchl Ha criegytolme ctagum obpaboTtku. MpucyTcTene BoAbI B MPOLECCE ABMSET-
CS BaXHbIM, MOCKONbKY OHa CMOCOOCTBYET OTBOAY Tenna 13 30HbI JedubpupoBaHmnsi, paBHo-
MEpPHOMY €ro pacnpegeneHuto, nNpoLeccy nnacTudmrKaumm SPeBeCuHbl B 30HE KOHTakTa ¢
KaMHEM W CHDKEHUIO TPEHUS MEXKAY BOMOKHaMW.

YaeneHbiIi pacxod sHeprum (B kKBT-u/T) — YPJ, B npouecce Npon3BoACTBa APEeBECHON
Macchl SBNSETCA BaXKHbLIM NapameTpoM. Tak, HanpuMmep, yeenudeHve YP3 Bcerpa ceBsi3aHo ¢
NOBbILLEHWEM MPOYHOCTU APEBECHOW MAaccChl, HO NMPU 3TOM U C YBENMYEHNEM CTEMEHU ee No-
mMona.

HeobxoanmMoCTb MOBBILLEHUS MPOYHOCTM MEXaAHNYECKNX MAacC siBUNack CreacTBUEM
JanbHeNLwero ycoBepLUeHCTBOBaHNA 00bIMHOrO npouecca pedpubpupoBanns. bein paspabo-
TaH npouecc npoussoacTea fedubpepHon apeBecHON Macchl nog aasneHvem (OAAMA), B
KOTOPOM pa3smor NPOUCXOAUT NP MOBLILIEHHOM AasneHnn (Ao npubnuantensHo 0,3 MIMa).
OT0 NO3BONAET NPUMEHUTL NPOLIECC, B KOTOPOM JOCTUraeTca Temneparypa o60opoTHOM BoAbI
95 °C, a Temneparypa B BaHHe gedubpepa — 125 °C. bonee nHTeHcMBHasA nnactudukaums
NIUTHUHA BCNEACTBUE BO3AENCTBUA BLICOKMX TEMMNEPATYP AAET MAcCy C YNy4lleHHbIMA CBOK-
cTBamn (MOBbILLIEHHAA MPOYHOCTB), HO TEXHWYECKME U hUHaAHCOBbIE MPOONEMbI NPy 3TOM
3HauuTenbHO BospactatoT. Npy gekomnpeccuM Macchl NOfy4aeTcs nap HU3KOro AaBneHus,
MCMOMb3yeMbIi B OCHOBHOM AJ1Si NOAOrpeBa BOAb!.

JpyrMM, OTHOCUTENIbHO HEAOPOrMM CrMoCcOoBOM MONYyYEHUs 4PEBECHOW MacChl C ynyy-
LLIEHHBIMW CBOMCTBaMM, SBNSETCA NpoLecc TepmoaedmbpupoBaHus, B KOTOPOM MOTEPU Ten-

na BCNefCTBUE UCTApeHNst BOAbI U3 30HbI A4eMOPMPOBaHNS MUHUMU3UPYIOTCS 3a CYET Co-
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34aHUA JonoNHUTEeNbHOro BOAHOIO Crnogd B LLaxTe ,qecbm6pepa, 1 NpUMEeHAETCA aBTOMaTmnan-

pOBaHHbIN KOHTPOSIb MpoLecca.
2.5.1.2 CopTupoBaHume n ouncTka

B macce, nonyy4eHHON MEexXaHU4eCcKUM ChOocoDOM, CoAepKaTCs HeXenarenbHbIe KOM-
MOHEHTbI, TakMe Kak KpyrHble, HEAOCTaTOuHO U3MENbYeHHbIE (parMeHTbl APEBECUHDI U Myy-
KV BONOKOH. NocneaHne normkHbl ObiTb yAaneHbl, Tak Kak OHW CHWDKAIOT MPOYHOCTb U Kaye-
CTBO neyaTtHon Bymarn.

CopTypoBaHWe BKNHOYMAET HECKOJIbKO CTYMeHel, YTobbl NonHee BbIAENUTb U3 Macehl
OTHOCUTENBHO KPYMHbIE parMeHTbl U MyYKU BONOKOH, pacMHUpOBaTh (pa3MoroTh) UX U Mo-
cne AOoNOMHUTENBHOrO COPTUPOBAHNSA BEPHYTL B OCHOBHOWM MOTOK OTCOPTUPOBaHHOW MAacChl,
CBEAS KONMUYECTBO OKOHYATESbHbIX OTXOLOB K MUHUMYMY. YAanuTb KPynHble YacTuLbl MOX-
HO Nnerko, HO yaaneHne My4koB BOMOKOH TpebyeT Gonee cnoxHoro obopyaosaHua. Coaep-
XaHue rny4yKkoB BOJIOKOH B HECOPTMPOBAHHOW APEBECHON Macce MOXeT gocturate 5 %, B 3a-
BMCUMOCTM OT BMAa npoLecca. Cxema CopTUPOBaHWUst U O4YUCTKU APEBECHON MaccChl, NpesHa-
3Ha4YeHHOW ANA nonyyeHwst Hanbonee kayecTBEHHON BYMaXKHO-KapTOHHOW MPOAYKLMW, Onun-
caHa Hwxe. Korga k kKauecTBy 4pEBECHOM MacChl MPEAbSBNATCA MeHee cTporve TpebGosa-
HWS MO YUCTOTE, CXEMa COPTUPOBaHNS MOXET ObITb MpoLye.

KpynHble BKMIOYEHWS YAAMNAIOTCS U3 NOTOKA APEBECHOM MacChl Ha NockMx BUOpaum-
OHHbIX COPTMPOBKaX, CHabXeHHbIX BUBpUpyWmMMn nepdopnpoBaHHbIMM nnactmHamn. OT-
[AEneHHbIe KPYrHble PparMeHTbl N3MENbYAKTCS B Ae3NHTErpaTopax n BMecTe ¢ Maccon oc-
HOBHOrO MOTOKa HanpaBMSAOTCH Ha NEPBYIO CTYNEHb COPTUPOBaHUS, KOTOpas OCYLLECTBSET-
€A Ha LeHTPOBEXHbIX COPTMPOBKaxX C UMnMHApUYeckumMmn nepdopupoBaHHbiMn cutamn. Oc-
HOBHOW MOTOK Macchl NOCNe COPTUPOBaHNA CTyLLAEeTCA N akkymynupyeTcs B HacceiiHe, oTKy-
Aa nopgaetcs Ha DyMaxHOe MM KapTOHHOE Npoun3BoacTBO. OTX0Abl NEPBOV CTYMNEHWN COPTU-
POBaHVA MOAAITCA Ha COPTUPOBKW BTOPOW CTYNEHW COPTUPOBAHWUA, U3 KOTOPbIX XOpoLuas
Macca CMELUMBAETCSA C OCHOBHBIM MOTOKOM Mepef NEePBON CTYMEHBK COPTUPOBAaHMSA, a OTXO-
Abl OT COPTMPOBOK BTOPOW CTYMEHW pa3ManbiBalTCs B AUCKOBOW MENbHMLE W NOJaTCA Ha
COPTUPOBKY OTXOL0B. X0opoLUas Macca C 3TON COPTUPOBKM MOCIIE OYUCTKM B LIEHTPUKIIMHEPaX
COEJUVHSIETCA C OCHOBHbLIM MOTOKOM OYULLEHHOW Macchl (Nepea ee CryleHnem), a OTxoabl
BO3BpaLLaloTCs ANA MOBTOPHOrO pasmona (paduHUPOBaHMSA) Ha AMCKOBYH) MENbHULLY.
B pesynbTaTte peanvaaumm Takoh CXembl COPTUPOBAHUA U OUMCTKA MACChl, OT OTXO40B elle
4O UX pasMmona yaaeTcs OTAENUTb BCe KavyeCTBEHHOE BOJIOKHO (4TOObl u3bexartb ero He-
onpaBAaHHOro MOBPEXAEHUS MPU pa3mone BMECTe C 0TXxoaamMu 1 yeenudeHusa YPJ), a Bcio

BOJIOKHUCTYHO HacCTb My4YKOB BOJIOKOH U APYIrNX OTHOCUTEINbHO KPYMHbLIX BOJIOKHUCTbIX Cbpal'-
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MEHTOB MpeBpaTuTb B XOpoLuee BOMOKHO. OKoHYaTenbHbIMM OTXOAaMU NpU Takon cxeme
COPTUPOBAHUS U OYUCTKM SBMSAIOTCA TOMBKO OYEHb HEBOMbLUOE KONMYECTBO OTXOA0B CO CTY-
NEeHV LIEHTPUKITMHEPOB. OTW OTXOAbLI NPEACTaBNSAIOT COB0N HEBONOKHUCTLIE BKIIOYEHUS, a U3
KOMMOHEHTOB APEBECUHBI — KOCTPY, HanMume KOTOPOW KpavHEe HeXenaTenbHO B KOMMO3W-
LU ByMapKHOM Maccehl, MNOCKOMbKY OHA MPENSTCTBYET CBA3€0Opa3oBaHMio BONOKOH B Gymax-
HOM NMCTe, NPUBOAUT K AedekTam Ha CTaaun NPEeccoBaHUs], @ Menkas ee YacTb CyLLEeCTBEH-
HO yBenuMuMBaeT nokasartenb copHocTn Bymaru. B 3aBucumocTn OT BMAa U KavecTBa gpe-
BECHOTO CbIPbA, TEXHUKN U TEXHOMormm aedhubpupoBaHns, Tuna UCNosb3yeMbIX COPTUPOBOK
N CXeMbl COPTMPOBAaHWSA, COAEPKaHNe OTXOA0B, OTAENSAEMbIX OT OCHOBHOrO NOTOKa ANs ne-
pepaboTkn, MoxeT coctaBnsaTb oT 5 % a0 30 %. B npouecce npoussoacTea aedpunbpepHoi
JPEBECHOM Macchl NoTpebnaeTca AoCTaToqHO 60MbLIAs 3HEPrMA Ha NPOLIECC COPTUPOBAHMS,
CryLLEHMA N AOMOSTHUTENBHOrO COPTUPOBaHMA — A0 25 % oT obLero notpebneHns sHepruu.

OcHoBHoe o6opyaoBaHue ans npoussoactea [/IM (LienHble aecdudpepbl)

Ha oTeyecTBeHHbIX MNPeAnpUATUAX YCTaHOBNEHbl UenHble aedunbpepbl  OUPMbI
dovT V BennumHbl Tuna «2B-EsBpona» u otevectBeHHble aedumbpepbl Tuna ALl AL-01,
Auc-02, Au-03, AU-04 (cm. Tabnuuy 2.18). MpoussoguTensHocTs 3TUX aecdubpepos 40—
45 T/cyT. aNg oAnHOYHBLIX U 80 T/CYyT — AN ChapeHHbIX.

Tabnvya 2.18 — TexHu4eckasa xapakrepucTuka uenHbix gecdpubpepos Tuna AL

Mokasarenu JL-01 JLc-02 JLI-03A [LI-04—1 JL-06
MowHOCTb rnaBHoro

asuratens, kKBt 2500 4000 2500 3200 1250
[OnvHa 6anaHcos, MM 1220 1220 1220 1220 1220
dunameTp kepammye-

CKOro KaMHsi, MM 1800 1800 1800 1800 1800
YacrtoTa BpalleHuns

KaMHS, MuH™! 245 250 250 300 300

OKpy>xHas CkOpOCTb

KamMmHs, m/C 23,0 23,3 23,3 28,3 23,3

MpounssoanTensHoOCTb

Mo BO3AYLLUHO-CYXOWN
macce, T/c 40 80 40 55 20
Macca, T 132,6 193,0 123,8 125,0 60,0
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"onoeHon Mogenbio aensetcs aedndpep ALI-04—1, 0OCHOBHBIMW OTNUYMSAMU KOTOPOTO
OT 3KCMNyaTUpyeMbiX Ha MPeanpuUaTUAX APYrMX MapoK ABNSIOTCS: NOBbILLEHHAs OKpyXHas
CKOPOCTb kaMHsi, Bonbluas MOLWHOCTL rMaeHoro asuratens, 6onblias ckopocTb pabounx Le-
ney — MolLLHas cucTema CnpbickoB. 3T0 obecneunBaeT NPoOU3BOAUTENBHOCTL Aedubpepa
AL-04-1 na 35 % — 40 % Gonblyio, yem aecdubpepa AU-03 n «2B-Espona» npun oguHako-

BOW Macce 1 3aHUMaeMOW Npon3BoOACTBEHHOW NNoLwasm.
2.5.2 PachuHepHble apeBecHble Maccbl (POM)

Llensto npouecca paduHupoBaHua (pa3mona) sSiBnsieTcs npouecc nnactudukaumm
TIMTHUHA 1 BCEro [peBECHOro MaTpukca B 30He pa3Mona, ocnabneHns MeXBONOKOHHbIX CBSA-
3eli M pasBONIOKHEHWE Lenbl 6e3 Ype3MepHOro NOBPEXAEHUS KNETOYHOW CTEHKU BONOKOH
npu TpeByeMon CTENEHN UX YKOPOYEHNS.

B npouecce nony4yeHnss MexaHM4eckMx Macc Lena NoABEpPraeTcs pasMonly Mexay
cTanbHbIMU guckamu pagumHepa. B 3aBucumocTn ot HeoBxoamMMOoro kadectesa macchbl, pas-
MOI MPOBOAMWTCA B OAHY, ABE, @ NHOTAA AaXe B TPW CTyneHn. Hoxu fuckoB, BO3AENCTBYIO-
LWMe Ha Leny, pasMenbyaloT ee, U Nony4arTcs OTAeNbHbIE BOMOKHA, NyYKU BOMOKOH, Ya-
CTuLbl fpeBecuHbl. B npouecce o6paboTku Takke MEHAETCH NOBEPXHOCTb BOMOKOH. Bornb-
Lasi YacTb 3HEPTUM, PacXofyeMon Ha pasmon (MPeVMyLLECTBEHHO Ha TPEHWE) NepexoanT B
Tenno, KOTopoe BbICBOBOKAAET YacTb Bnaru, cogepxaiiencs e wene. Ytobel nabexartb Bo3-
ropaHust ApeBecuHsl 1 ANs pasbaBneHns maccol, B 30Hy pa3morna nojaseTca oxnaxgarowas
Boga. HaBbixone n3 padumHepoB OObIMHO MONy4aeTCA Macca BbICOKOM KOHLEHTpaLmu
(25 % — 50 %). bonbLuoe konuyecTBO Napa, obpasytoLerocs B npouecce pasmona, o6bIMHO
ynaenuBaeTcs AN fanbHENLWero Ncrnosb30oBaHus.

B nepeoHavansHOM BapuaHTe TexHonorum npoussoactsa PAM, koTopbin peako uc-
none3yeTcs B HAWM AHW, LWena pasmanbisanace npu atmocdepHom aasneHnn. U3-3a Hus-
KOW TemnepaTypbl NpoLecca nony4anocs 6onbwoe KONMYECTBO NOBPEXAEHHBIX BOMOKOH, HO
ontudeckme ceonctea PAM Bbinv OTHOCUTENBHO HENNOXuMW. Ons ynyylleHns kavyecTtsa no-
Jly4aeMOn Macchl NMPoLEecc MoANMULMPOBaNM C Lenbio NMOBbILWEHWS B 30He pa3mona nna-
CTUYHOCTW JIMTHUHA MEXKIETOYHOro MPOCTPaHCTBA, BOMOKOH B LIENIOM WU T. 4., YTo6bl npo-
Lecc pasfeneHus Lenbl Ha BOMOKHA MOr MATU C MUHMMAarbHbIM UX noBpexaeHuem. [ns
3TOro CTanv NPUMMEHSATb NPeABapUTENbHbIA HarpeB LWenbl UMW NoBbILLEHNe LaBneHus B pa-
brHepe. 3TN TEXHONOTMU MO3BOMUIM MPOU3BOAUTL padUHEpPHY0 Maccy GonbLue NPoYHo-

CTWN N C NOHMXEHHBIM CoAepXXaHMeM My4dKoB, HO MOYTU C TEMU Xe ONTUHECKUMU CBOMCTBaMW.
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TepMOMEXaHNYECKNA MPOLIeCC MPOM3BOACTBA MacChl MO3BOSIAET MoslydaTb Maccy C

ewe GonbLuein APOYHOCTBIO N MEeHbLUMM coAaepXXaHnem My4KoB. B Hem ucnonbayetca kak

Harpes Luenbl nepeg pasMonom (nponapka), Tak 1 AasneHne B paduHepe.

HesHauuTenbHas npegBaputensHas xumuyeckas obpaboTka Lienbl cnocobcTByeT

elle GonbLUen NNacTUdVKaLmMy 4PEBECHHbLI U YNYULLIEHWIO Ka4eCcTBa MaccChl, NoMy4aemoli B

npouecce papuHMpoBaHua npu atmocdepHom aaeneHmn (XMPM — xvmMunko-mexaHndeckas

pacdmHepHasa macca) unu nog aasnexHnem (XTMM).

B npouecce 6onee rnyGokon xumudeckon obpaboTku 1 pasmona npyu atMOchepHOM

JlaBneHnn nony4yaeTca mMmacca ¢ ewle 6onbliet NPOYHOCTLIO, Kak U3 XBOWHBIX, TaK U NINCTBEH-

HbIX NOPOA ApeBecuHbl. Takas macca — XMMUKo-MexaHudeckasa macca (XMM) — cpaBHuma

Nno CBOWCTBaM C LENIIONO30M. XapakTepucTuka pasnuuHbiX BUAOB MEXaHWYEeCKOW Macchl

npveegeHa B Tabnuue 2.19.

Tabnuya 2.19 — CpaBHeHNe CBONCTB Pas3nUyHbIX BUAOB MEXaHUYECKON Macchl U CynbghaTHon

Lennonoss!
Mopoaa
ApEeBECHOro Enb OcuHa
CbIpbst
Bene- Bene-
Bug Bene- Has Bene- Has
BOMOKHUCTOrO oov [ gov/ag | PaOm TMM | XTMM Has CoA Has CoA
nonycabpvkara XTMM | yen- | XTMM | uen-
nionosa nionosa
Ceoiictea nonygabpukaTos
Beixog, % 96 95 94 94 92 90 46 85 57
CapgkocTe, Mn
KaH. CT. 100 100 100 100 100 400 400 40 400
(cTeneHb nomo-
na, WP) (68) (68) (68) (68) (68) (32) (32) (32) (32)
MyxnocTs, cMlr | 2,5 2,6 2,6 2,7 25 2,7 1,3 2,0 1,4
Pa3spbieHas
ANVHA, KM 2,8 3,6 4.0 4.4 4.8 4.4 10,5 5,0 8,0
Conpotuenexve
pasgmpaHno
MH-m%r 44 | 51 74 | 80 | 88 | 13 | 100 | 62 | 91
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Mopoaa
ApeBecHoro Enb OcwuHa
Cbipbs
Bene- Bene-
Bug Bene- Has Bene- Has
BOMOKHUCTOrO oomMm | gow/g | POM TMM | XTMM Has CoA Has CoA
nonygadpvkara XTMM | yen- | XTMM | uen-
nionosa nionosa
benuana, % 59 57 57 55 60 78 88 80 90
Henpospau-
HocTb, % 97 96 95 95 94 82 68 86 72

2.5.2.1 TepmomexaHuyeckasa macca (TMM)

TepmomMexaHU4eCKUA NPoLECC NPON3BOACTBA BOMOKHWUCTON MAacChl BKNHOYAET MMHMIO
NoNy4YeHns BONMOKHa W1 BCrioMoraTensHble cucTemMsl. MNocneaHne BKkMoYaloT, HanpuMep, xpa-
HEHMEe HEKOTOPbIX XUMWYECKUX peareHToB U BbIPaboTky sHeprun. OCHOBHble Npoussoa-
CTBEHHbIE NPOLECCHI TEPMOMEXAHUYECKON TEXHOMOMMN NPEACTaBNEHbI Ha pUCYHKe 2.24.

Hwxe nogpobHO onmchiBaKOTCH, rMnaeHeiM 06pasomM, 0coBGeHHOCTM npouecca Npows-
Bogctea TMM, oTnmyaroLe ero ot npovssoAacTea AedumbpepHon ApeBecHon maccel. Cop-
TMpOBaHWe, NPOMbIBKa, NepepaboTka OTXOAO0B, CryLEHUEe MEXaHUYECKMX Macc aHanornyHo
LennonosHeiM npoueccam. OTbernka MexaHn4ecknx macce paccmarpmeaertcs B 2.5.3.

B TepmomMexaHunyeckom npouecce (TMM) npombiTas n oTCopTUpPOBaHHAsA ApeBecHas
Lena noasepraeTcs Tepmuyeckon obpaboTke, a 3aTeM npoLeccy pasmona ¢ NpUMeHeHNeMm
LAVCKOBbIX MenbHWL, paboTaroWmX Npy NOBbILLEHHOM AaBEHUN.

OnpeneneHHoe KOMWMYECTBO APEBECUHBI MOXET MOCTyNaThk Takke B BUAE LUENbl, SB-
NAOLLENCs OTXOA0M NECONUIbHBIX U neconepepabaTbiBatoLLx NPoM3BOACTB. JTa nocTyna-
toLLas M3BHE Lena copTMPYeTCs 1 3aTeM MocTynaeT Ha xpaHeHue. Ecnn ucnonbsyetcs Ga-
JlaHC B KOpEe, TO OH MOABEPraeTcsl OKOPKE, a 3aTeM NPEeBpAaLLEHUIO B LEeNy B pyouTensHOM
MawuHe. JpesecuHa ana TMM He gomkHa cogepkartb KaMmHu, NeCoK, MeTanM4yeckmue BKo-
YEeHWs UNW Apyrne TBepable BKIOYEHUS, KOTOPbIE MOTYT MPMBECTM K MOBLILLEHHOMY U3HOCY
UNN NOBPEXAEHMIO auckoB paduHepa. MosTtomy B 60NbLUMHCTBE MPOLIECCOB NOMNyYeHUs
TMM nocTopoHHWE BKIIOYEHUS NpeaBapuTenbHO yAansaTcs, a wena npombiBaeTca B cne-
LuansHOM annapare, B pe3ynbTare 4ero nonyyaercs sarpsasHeHHas Boaa.

3arem LWena nponapueBaeTcs, NOCNe Yero pasManbiBaeTcs B OfHY UMW [Be CTyneHu

NPV MOBbLILLEHHOW TEMNepaType U AaeneHu. Pasmon oTxof0B OBbIYHO NPOUCXOAUT Ha OT-
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AenbHOM paduHepe. HYacTb OpraHNYecKUX BELLECTB, COAEPXKALLUMXCA B ApEBECUHE, pacTBo-

pAeTCA B BOAEe U HanpaBnsAeTCcA Ha O4YUCTHble COOpYXEeHUA KombuHaTta ot npou3soacTea

TMM, nnu n3 TEXHONOrMYECKOro NoToka GymarogenarenbHOW MaLLMHbI.

bananc

v

Oxopka, pyoKa,
COPTUPOBAHKE IIETIEI

Kopa, ipeBecHEIC OTXOABI, MECOK,
PACTBOPHMBEIC OPTAHH4ECKHE
BEIIECTBA, TOKCHIHBIC BEIICCTBA

v

v

Bona

A

Orxomst
IIpoMEIBKa MEHBI o
»
O06e3BOXUBAHHE
* T'opsuas Bosia
Tponapka TemioobMenHnk [
l A 1
Pagumgp ITuraTensHas BOJAA
1 ctynesmn
[ap [PacITEpHTCHHBIN IMKIOH
y A
L{uKioH B cymm;s;Mylo JacTs
Cucrema —
PEKYTIEpAIMH Napa
Map x 2
Pajunép |
2 cTynera
[TwrarensHas BOJA
Luxnon
Y
A
Huxnox
¥ Orx¢
CoprupoBanue ot Papurmposanue
< Koctpa, MEBEpanbHBIC BEMECTBA
A Oxoau P
Ouncrka B >
TeHTp cpax Ha npoussozacTo
—
Oymard u/am Ha
v O9HCTKY
Crycrurens TMM
PacTBOpPAMEIC OpraHHYCCKHE
BEIICCTBA, BOJIOKHA
>
A
Ot6enka Ioaroroeka '
XMMHUKATOB JIA [Te—
l
Ha MPOH3BOJCTBO
Oymarm

PucyHok 2.15 — lMNMpuHuunuansHas cxema npouvssoactsa TMM u BLIGpOCh!
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Bonbluas 4acTb BbICOKOrO pacxofa 3NeKTposHeprm, TpebyemMoin Ha pasmMon, TpaHc-
hopMUpYyeTCA B TEMMOBYIO SHEPTUIO B BUAE Napa, KOTOPLIA NONy4aeTcs U3 Bnaru, cogepxa-
Lenca B ApeBECUHE, U BOAbI, NojaBaeMon ana pasbaeneHns Maccol B padmHep. Mockonbky
npouecc npoxoaut npu gaesneHun go 0,5 MlMa, Ha MHOTMX NPeanPUSATUSIX 3HAYUTENBHOE KO-
NIMYECTBO Napa MoxeT BbITb pereHepmMpoBaHO M UCMOSb30BaHO MOCME €ro OYUCTKU B TEMMO-
0BMeHHMKax C MOMy4YeHWeM YMCTOrO TEXHOMOrMYEeCcKoro napa Ans UCNonb30BaHWA, Hanpu-
Mep, npu cylike Bymarn. YacTb aHeprum napa MOXeT UCMOoSb30BaThCA NS Harpesa BOAbI.
Mocne pasmona BbiBpackiBaeMas M3 paduHepa Macca pasrpyKaeTcs Yepes LUMKMIOH, pas-
BaBngeTcs, NPOXOAUT Yepe3 COPTUPOBAHWE, CTYLLAETCS U XpaHUTCA B MaccHoM BaccemnHe
BbICOKOW KOHLIEHTPaLMW.

[Mockonbky B MexaHU4YeckoM npouecce npoussogctea TMM, Boga nmeeT cylecTeeH-
HOe 3HayeHune, ceexecpybrneHHan fpeBecnHa ABNAETCA NPeAnoYTUTENbHBIM ChipbeM. Ecnn
apesecuHa ans TMM xpaHuTcs Ha cknage, To Heobxoaumo msberatb ee NOACYLUMBaAHWS,
AN Yero apeBecuHy criepyeT xpaHuTb nubo B Boae, Nnbo opolats Bogon GanaHcbl. Ans
aToro Ha bupxke mMoxeT noTpebosaTbesa cuctema cbopa Boabl, kOTopas No3BonuT nsbexarb
nonagaHns OpraHN4YECKUX BELLECTB, COAEPKALLMXCSA B 3TOM BOAE, B OKPY>KAIOLLYIO Cpesy.

Mockonbky noTepu ApeBecUHbl B TEPMOMEXaHUYECKOM Mpouecce OYeHb Manbl U
fonbluas YyacTb APEBECHOrO ChbipbA MPEBPAaLLASTCA B BONMOKHUCTYIO Maccy, TENNocoepxa-
HWe CTOuYHbIX BOA OT yCTaHoBKW no npowussoactey TMM cnvwkoMm mano, 4tobbl MX MOXHO
ObINo MCNonb3oBaTh Tak Xe, Kak YEPHbIN LLEernoK Npu Nony4YeHUU Lensonossl. ITo 03HaYaeT,
4YTO B cuCTeme 3aBoga no npoussopacTtey TMM Heobxoaumo npepgycMaTpuBaTtb OYUCTKY
CTOYHBbIX BOA,.

Mpoussoacteo TMM noutn Bcerga codeTaeTca ¢ NpomnsBoacTBOM Bymarn vunm kapTo-
Ha. B atux cnydasax nabeirouHoe Tenno, obpadyemoe npu pasMone, MOXHO NPOAYKTUBHO UC-
nonb3oBaTe Ha OGyMaXHO-KapTOHHOM Mpom3BoOAcCTBE, obecneynBasi TEM CaMbiM BbICOKYHO
CTeneHb yTunm3aumm BTOopuyHoOro tenna. NponssoacTso e ToeapHon TMM, koraa Heobxo-

AMMO MMETb MPOLIECC CYLLIKM BOJIOKHA, BCTPEYaETCS HE OYEHb YacTo.
2.5.2.2 Xumuko-TepMOMexaHU4eCKui npouecc

[obaeneHve xvMUKaTOB B Mpouecce padMHMPOBaHWUA CTano BaXHbIM (HaKToOpoMm
yryyLeHnsa npoLecca, Tak kak ApeBecnHa MoXeT BbITb Nerko nMm nponutaHa. Jlerkas npea-
BapuTenbHas obpaboTka Chipbs XUMMKaTaMm CriocobCTBYET NpoLeccy nnactudukaumm npe-
BECWHbI M YNy4lLAEeT CBOWCTBA MACChl, NOMy4aeMoW B MPOUECcce ee pasMona npu artmo-
cpepHom aasrieHun (XMM) nnu noebiweHHOM gasneHun (XTMM). B 6onblunHcTBE Cnyyaes

npeaBapuTenbHas obpaboTka ApeBecuHbl (Lenbl) XMMUKaTaMu NPUBOAUT K AOMNONHATENb-
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HOMy cBpOoCy CO CTOYHbIMWU BOAAMM 3arpsHSIOLLMX BELecTB. JTO ABMSETCA CNeACTBUEM
CHWKEHWSI BbIXOA4a Macchl B pesynbTate xvmmuyecko oBpaboTkui, a Takke CneacTtBuUeEM UC-
MOMb30BaHWSA XMMUKaTOB. [Ns pasnuuyHbIX NOPOA APEeBECUHbl MCMoMb3yeTcs pasHasa obpa-
BoTka, n ceonctea XTMM MOryT sHauMTeneHO BapbUpPOBAaTLCH, €CMU A03MPOBKa U BUA UC-
Nnonb3yeMbIX XMMMKaToB OyayT pasnuyHbiMu. B XMMUKO-TepMOMexaHu4eckoM npolecce no-
nyyaeTcsa nonydabpukaT AOCTaTOYHOW NPOYHOCTU U MPUEMIEMBIX ONTUYECKMX CBONCTB. Ero
MOXHO UCMONb30BaThb B KA4ECTBE OCHOBHOIO BOJIOKHUCTOrO KOMMOHEHTa ANA NPOU3BOACTBA
nevaTtHol Bymary, ynakoBOYHOro kapToHa v TyaneTHown Gymaru.

Mpoussoacteo XTMM BKnoYaeT NUHUIO MNOMYYEHUS BOMOKHUCTOro marepvana u
BCMOMOraTenbHble cucTeMbl. K nocnegHnm OTHOCATCS, Harnpumep, XpaHeHue XMMUKaToB U
cucTeMel BblpaboTkm aHeprin. Ctagum npoussoacTsa XTMM npvBeaeHbl Ha pucyHke 2.16.

Mpouecc npounseoacTea XTMM BknoyaeT Npon3BoCTBO TEPMOMEXAHNYECKON MaCChl
W VCMNONb30BaHWe XMMUKaTOB ANS NpeABapuTENbHOW MPOMUTKA LUEMbl UMW Macchl Mexay
CTyneHsMM pa3mona. Hwke onvcaHbl TONbKO OCHOBHbIE MPOLECCHI, KOTOPbIE OTNMYaloT Mo-
nyyeHne XTMM oT npoLieccoB Npou3BOACTBa TEPMOMEXaHWYECKOW macchl. [Mpouecchl cop-
TUPOBaHMS 1 MPOMbIBKK, NepepaboTkn OTXOAOB, CryLUEHUS U OTOENKN BONOKHWUCTOW Maccehl
paccMaTpuBaKOTCH B COOTBETCTBYIOLLMX pasaenax.

Mocne okopkn GanaHcoB, ux pybku B Lueny, €e NpoMbIBKM U COPTUPOBAaHUS, LUena
nponuteiBaeTcs B HalHe nyTem MOrpyxeHns B wenovyHon pacteop. Cynbdut Hatpus
(Na2S0O3) B OCHOBHOM MCMONbL3YyeTCA ANS XBOWHBLIX MOPOA ApeBecuHbl. B nocnenHee Bpems
AN IMCTBEHHbIX NMOopoj, APEeBeCHHbl UCMONb3YKTCHA B OCHOBHOM LLENOYHbIE PacTBOpPbI Ne-
pokcuaa eogopoaa. Mocne nmponuTKX Leny nponapuBaloT, U 3aTeM ee Temneparypa elle
MoBbILLAETCA MpU pa3morne Ha paduHepax B 1—2 CTyneHW. 3TO NpUBOAUT K PasMsir4eHUIo
nMrHuHa n ocnabneHnio MexBONOKOHHBIX cBa3en. lNonyveHHas macca pasbasnserca obo-
POTHOM BOAOW, KOTOPYIO TaloKe WUCMOMb3YIOT Npy pasMosie U TPaHCMNOPTUPOBKE ApPEBECHOU
Maccbl Ha crnefytoLlme craaum Npom3BoACTBa.

MonyyeHne xMMuko-mMexaHndeckon maccel (XMM) aenaeTca ganbHenwmMM passuTnem
npouecca npoussoactea XTMM. B npouecce Gonee rnybokon o6pabotkm xumwmkatamm u
pa3smorna npy atMocEepHOM AABNEHNN LLEnbl Kak U3 XBOWHBIX, TaK U N3 NMUCTBEHHBIX NOPOA
nony4aeTcs macca C yryyleHHbIMU NPOYHOCTHBIMU CBOMCTBaMW. [1ocne nponuTkM XMmuka-
Tamn gpesecHas macca Baputca npu Temneparype 70 °C — 170 °C ot 15 MuH o 2 yac.
[nsa paznuuHbIX NOpPo APEBECUHBI UCMONL3YIOT pasHble BapuaHTbl TexHonornu. OnTudeckme
csorctBa XMM 3HaunTenbHO HWXKE, YeM y ApYrnx MexaHuyeckux macc. [oaTomy 3TOT no-
nydpabpukat 6e3 oTOenky MoXeT ObiTb MULLIL OrpaHNYEHHO UCMONb30BaH AN NPOU3BOACTBA

neyartHom Bymaru.
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Bbixog XMM moxeT coctaenatb gaxe Hwke 90 %, CnencTBMEM Yero sIBMsieTcs no-

BbllWWeHHOe coAepXXaHne B CTOYHbIX BOAaAX Kak OpraHukn, Tak U XMMUKaToB, UCMOSIb3yeMbIX

ans 6onee rny6okon, yem npu nonyyeHun XTMM, xummnyeckon o6paboTkin apeBeCUHbI.

WHorpa XMM npon3BoaaT B BUAE TOBapHOro npoaykra. B atux cnyvasx ee cywart B

crneymanbHom cyumnke Ao cyxoctu 90 %.

XapaKkrepucTvka OCHOBHOIO pasmarnbiBarowero obopyaoBaHUs Ans  NpoLeccos
TMM/XTMM npusepeHa B Tabnuue 2.20.

Tabnvuya 2.20 — XapakrepucTuka OCHOBHOrO pasmManbiBaioLlero 06opyaoBaHus Ansi NPOLEccoB

TMM/XTMM
Twn menbHULbI
Napametp RGP 70 | RGP 76 | RGP 82 | RGP 86

RGP 60 | RGP 65 | RGP 68 cb D D oD
OuameTtp paucka, MM
(Atoim)
MpounssognTensHOCTb,
T/CYT:

1500 1650 1730 1870 1930 2082 2135

(60) (65) (68) (70) (76) (82) )

-B nuHUKM TMM npwm
pasvone B OfHy CTy-
NeHb npwu
YP3 = 1800«kBT-v/T W1
2000 kBt y/T npu pas-
MoIe OTXO[0B; 130 130 150 210 280 315 530
-B nuHum XTMM npu
pasvone B OfHy CTy-
neHb npu| 140... 140... 170... | 240... | 290... | 340...
YP3 = 1400 kBT 4/T. 170 170 200 270 350 416 -
NasneHve (pacueT-
Hoe), klMa 700 700 900 900 700 900 800
Temnepatypa (pacyeT-
Has), °C 180 180 180 180 180 180 180
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[MapameTp
RGP60
QnekTpoasuraTesb:
- MOLHOCTbL, MBT; 8...10

- yacTtoTta BpawieHna 1500-
Bas1a, MUH-1 1800

Macca, T 18

BanaHc

H1 MPOM3BOACTBO
Gymarv

RGP65

10...12
1500-
1800
22

Tvn MenbHULbI

RGP70 RGP76

RGP68

12...16 15...17

1500- 1500-
1800 1800
22 32

CD

19...23
1500-
1800
25

PucyHok 2.16 — Cxema npouecca npoussogctsa XTMM
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RGP82
CD

22...26
1500-
1800
27

RGP86
CD

25...32
1500-
1800
27



2.5.3 Ot6enka MexaHM4YecKUx macc

Mockonbky cnpoc Ha Gymary 1 KapTOH C MOBbILEHHOW Benva3Hol pacTteT, BCce valle
NCMOSB3YSTCA NpoLecc oTOenkM MeXaHUHECKX U XUMUKO-MEeXaHn4Yecknx macc. Mx otbenka
B NPVHLMMNEe OTNMYaeTcsa OT npouecca 0T6enkn XMMUYECKoW Lenntonossl, Tak Kak B ero OCHO-
BE JIEXUT MPWHLUMUM COXPaHEHUs JIMTHWHA, a He ero yhaneHue, Kak npu sapke unuv otbenke
uenntonosebl. OTOenka APEBECHOM MacChl peanusyetcsi nyTeM nepeBoja XPOMOGOPHbIX
rpynn nurHvHa B 6ecuseTHyto doopmy. TakuM oBpa3om, Npu NOBbILLEHNW 6eMn3HbI CHWKEHNe
BbIXOZa BONOKHa MUHMUMAIBHO. DMEKT OT Takol 0TOeNKM He ABMNSAETCA NOCTOSHHbLIM, U By-
Mara Co BpEMeHeM XenTeeT (NpoucxoguT pesepcus GenmaHbl). MNMockonbky ctabunsHown 6e-
NM3HbI Npu oT6ernke Takmx nonygadpukaToB OCTUYb HEBO3MOXHO, UX MNy4LLe UCMoNbL30BaTh
ANs NPON3BOACTBA ra3eTHOM W XypHanbHOW Bymarn, a He AN NPOU3BOACTBA KHUM UMK ap-
XMBHbIX AOKYMEHTOB. [Mpouecc oTbenku ¢ coxpaHeHnem nurHmHa npomexoaut B 1-2 atana, B
3aBUCMMOCTU OT TOTO, kakon 6enmnsHbl HyxHa macca. NMpoueccel oTOenKkM oTnnYaroTea Apyr

OT Apyra B 3aBUCUMOCTU OT TOrO, Kakow Mcnonb3yeTcd peareHT.

2.5.3.1 BocctaHoBuTenbHas ot6enka ¢ UCNOJfib30BaHUEM AUTUOHUTA HATPUA
(NazS204)

Mpn otbenke AUTUOHUTOM (rMAPOCYNbPUTOM: ycnoHoe 0b6o3HaveHne — S) opraHu-
Yeckas 4YacTe APEeBeCcuHbl dakTnyeckm He pactBopseTca. OBbiMHO Mcnonb3yetcs oT 8 fo
12 Kr OUTUOHWTE/T B. C. Maccbl. OTO MO3BOMNSAET AOOUTECA MUHUMAaSbHBIX MOTEPL BbIXxOAa
npoaykumu, a 6enmaHa MoxeT ObiTb NoBbILLEHA HA 12 eAnHNL, OT Ha4YanbHOro ee YPOBHA —
oT 58 % — 70 % 1SO o 70 % — 76 % 1SO. MNMpwn ston otbenke pH npouecca cocTaBnseT ot
5,6 no 6,5, a Temnepatypa o — 70 °C. PasnoxeHne oCTaToOMHOro AUTUOHUTa B Macce Mo-
XET NPMBECTU K KOPPO3NM MEeTannnYecknx Aetanei obopyaoBaHus, NCNonb3yemoro Ha no-
cnegyowmx crtaguax npoussoactea. Bo nsbexanne atoro Ha G0nbIMHCTBE NpeanpusTUA
MCNONb3YIOTCA XenaTbl (HanpUMep, HaTpMeEBbIE CONU STUNEHANAMUHTETPA UMK NEHTayKCyc-
Hol kucnotel, SATK nnu ATIK), npeporepalyatowme pasnoxeHne autnonnta. KoHueHtpa-
UmMa Macchl Npu 06blMHOM rapocynbduTHOM oTbenke — 3 % — 5 %. OpHako nosiBneHve
HacocoB cpeaHen koHueHTpauum (MC), cnocobHbIx nepekaymBaTb MAccy Npy KOHLEHTpaUMK
10 % — 12 %, NO3BONWMO NPU 3TOM € KOHLEHTPaLMWN NPOBOAUTL U MMAPOCYIbMOUTHYIO OT-

Benky, 4TO NPUBENO K NOBLILLEHNIO €€ 3PEKTUBHOCTU.
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2.5.3.2 OkucnurenbHas ot6enka ¢ ucnornb3oBaHnem nepokcupa sogopoaa (H20;)

CHWXeHVe BbIxofa NPoAyKLMM npu oTberke nepokenaom (ycnoesHoe oSosHaveHe — P)
cocTaBnsieT NpubnmanTensHo 2 %. ITO NPOUCXOAMT B OCHOBHOM K3-3a LLEMOYHON cpeapl,
coxpaHseMol B npoLecce oTOenkn 1 NPUBOASILLEN K BO3PACTaHWNIO KONMYECTBa pacTBOpUMO-
ro OpraHN4ecKkoro BeLLEeCTBa LPEBECUHbI, YTO MPUBOAMUT K YBENUYEHUIO Harpy3kM Ha OYUCT-
Hble COOPYXEHUS.

Otbenka nepokcuaom BMsSieT Ha CBOWCTBA MacCbl — kpome Bonbluen 6enmaHbl, rno-
BbILLAETCA ee NPOYHOCTb, COAEPXKaHNE AKCTParMpyeMbIx BELWECTB CHWKaeTCa U BOAHbIN Ga-
naHc ynydwaeTtcs. Ecnv ncnonb3oBaTts MakcMmanbHO AOMyCTUMOE C 3KOHOMUYECKOW TOUKU
3PEHUA KONMMYECTBO NEPOKCMAAE, TO MOXHO NOBbICUTE BennaHy Ha 20 eguHny — Ao 78 % —
84 % 1SO. MNpn HanuuMM B CUCTEME NOHOB TSKEMbIX METANMOB NpoUecc OTOenkn 3akaHuu-
BaeTCs C MeHbluer 6enuaHon n TpebyeT Bonee BLICOKOro pacxoja nepokcuaa B pesynstare
€ro YacTuyHoro pasnoxeHus. lNoatomy ao otbenkun gobasnaAoT xenatbl (Hanpumep, SATK,
ATIK), 4To6bl 06pasoBaTh CTaburnbHbIE KOMMNEKCHI C TsHKeNbIMU MeTannamu (Fe, Mn, Cu,
Cr). 910 nosponseT nsbexarb CHWKEHUS 6enmM3Hbl Macchl U AecTpyKumu nepokeuaa. SATK n
ATIMK cogepxar a3oT, KOTOPLIA B X COCTaBe MOSABNSAETCA B CTOYHOM Boge. Ucnonb3oBaHne
CTYyMNeHn NpomMbIBKM HebeneHon maccel nepes ee oTbenkon sABnaeTca apdeKTMBHBIM METO-
LOM CHVDKEHMS B HEW COAEpXKaHUsi YNOMSIHYTbIX MEeTannoB W, TakuM obpa3oM, Mo3BonsieT
CHU3UTL pacxod AoporocTosilmx xenaTtoB. OT6eneHHas Macca 3aTem NOAKUCTISIETCS CepHON
KMCNOTOM Mnn ABYOKUCKLIO cepbl Ao pH = 5-6. CoBpeMeHHbIN NpoLecc oTOEeNKM NEPOKCHAOM
NPOXOAUT NPU KOHLEeHTpaumm maccbl 25 % — 35 %.

[OBa npouecca otbenkun moryT kombuHMpoBaTbCs. bonee Bbicokas koHeyHas GennasHa
nony4aeTcs Npu oTéesike NepoKCULOM, YEM MPU NCMONb30BaHNM AUTUOHUTA, HO HENPO3paY-
HOCTb Macchl B nocnegHem cnyyae MeHblue. OkoHuyatensHas 6enmaHa nonydgabpukarta 3a-
BucUT oT BenunsHbl HebeneHol Macchl, KoTopasi, B CBOIO OuYepesb, 3aBUCUT OT Cbipbsa U BUaa
otbenkn. Ha 6ennsHy koHEYHOro MpoAyKTa BMUSIET TakKe NopoAa APeBeCWMHbl U CTereHb

nomona Macchl.
2.6 MNMpouecc npousBoacTBa 6ymarn u KapToHa

Ha uennonosHo-6ymaxkHbix npeanpuatuax Poccum BeipabatbiBaeTcs Gonblioe MHO-
roobpasve sugos Symarun 1 kaptoHa [4, 5].

OCHOBHBIM CbIpbEM AN NPOM3BOACTBA PasnUyHbIX BUAOB ByMaru 1 kapToHa sBnaoT-
€A NepBUYHbIE BONOKHUCTBIE nornydabprkaTtel, NonyyaeMble 13 pacTUTENLHOIO Chipbs (Len-

NN03a, NONYLUENnnnosa, pasnuyHblie BUAbl MEXaAHUYECKON Maccbl) U BTOpUYHbIE, pereHe-
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pypyeMble n3 MakynaTypbl. B HacTosiLee BpemMs kKoMno3uumsa Bymaru U kapToHa onpeaens-
eTcs 6onblue, YeM Korga-nmbo, CTOMMOCTLIO OTAEeNbHbIX cocTaensaomx. CocTas chipbs, UC-
MoSib3yeMoro Ans NpoussoacTea bymary, CyLeCTBEHHO BRMUSET Ha obLwue NpoM3BOACTBEH-
Hble pacxofbl, Ka4eCTBO NMPOAYKLIMN U OKPYXKEHOLLYIO CPeay.

HecmoTps Ha Gonblioe pasHoobpasve Bbinyckaembix BUAOB Oymarn u kapToHa, a
TakKe pasfindvHble TeXHOoNMorn4eckne Cxembl NMPon3BOACTBa, BCe OHW BKNHOYAKT creayrouime
OCHOBHbl€ NoAnpoLecChl:

- MacconoaroToBka;

- Cnctema KopoTKOW LIMPKYNALMW;

- BAM/KOM B cocTase:

- HaMoOpHbIW ALK — obecneynBaeT PaBHOMEPHOCTL Hamnycka Macchl Ha CETKY, Of-
HOPOAHOCTL €€ KOHLEHTpaLumM no npodunto NOSIoTHA U MOCTOSIHCTBO Pacxoda Mo LMpUHE
MaLllnHbI;

- CeTOYHasn 4acTb — Ha Hel NPOUCXOAUT hopmoBaHne ByMaxHOro NonoTHa u ero
obessoxmBanme o 20 % cyxocTy;

- NpeccoBas 4acTb — YAarnseTcs Bofa M3 NMofoTHa 3a CYET YNNOTHEHWUNA Noa Aen-
CTBMEM Harpy3sku Ao cyxoctu nopsaka 50 %;

- cylwmnbHasa yacTb — 06e3BOXMBaHNE OyMaXKHOTO MofioTHa NPOUCXOAUT 3a CuyeT
ero Harpesa. CyxoCTb NMOMOTHA nocrne CyLUMIbHOM YacTv — 93 % — 96 %;

- HaKaT — OCYLLECTBNAETCA HamaTbiBaHne Bymaru B pynoH.

B 3aBuncmmocTn OT BUAoB Bymarn/kapToHa UCMOoNb3yeTCs LOMONMHUTENBHOE TEXHOMO-
rmyeckoe obopynoBaHue, Takoe Kak: KpenupyroLee 1 MUKPOKpenupytoLLiee YCTPONCTBa, Kne-

UNbHBIV NPECC, MenoBarnbHas yCTaHoBKa, NOLMIbHBIN LIWMHAP, KanaHapsbl.
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BonokHucTble
BonokHucTble MPUEM, nonycabpukaTsl
nonycabpukatsl xuakum | XPAHEHWE u POCIMYCK 1 B KANax
NOTOKOM ~| CryweHve XPAHEHUVE [*
(BeneHas/HebeneHas (MpuBo3Has
uennonosa, XTMM, TMM, T 6eneHasa/HebeneHas
OMM, OOMI, makynaTypHas v : uennionosa, XTMM)
Y
1
1
PA3MOIJ 1
v >B:iBeLueHHble
B-Ba, XK
HanonHuTenb, onTuyeckuii
oTtGenvBaTtenb, KpacuTenb, y
YOEPXKVBAKOLWMIA pearexT,
Knewn Ans BHYTPUMaCCHON OUMCTKAW | ___ >E?BB:L;?_IH|2""G
NPOKIENKN COPTUPOBAHWE ’
- =
A BymaxHas 3
1 Nbinb, ©
I napoBo3ayLuHa 3o
v , 5 CMecb Il 8
. 8lg
a
£ - ®OPMOBAHUE Basewentbie 9| &
="~ ™gsa xnk  O®
Kneit Ans noBepXHOCTHOM | NPECCOBAHUE
NPOKIENKN, MeNoBanbHas o
nacta > CYLLKA Bpak
” »| [NepepaboTka
OBopoTHas Boaa | obopoTHoro
Kng-eHcaT BymaxHas nbinb, Gpaxa
MOKpOBO34YyLUHaA
OuuncTka NsGbmoHHas CMech
n36biTouHow | OOoPoTHaRBAta A
obopotHon | L !
BOAbI
T OTAEJKA n YINAKOBKA
OcBeTnéHHbIN 1
dunbTpaT B 1
npouecc &—— |/ l
B3BeLueHHble
B-Ba, XMK ToBapHas
npoayKuus:
PYNOHbI/MUCTbI
Bymarvn/kapToHa

PucyHok 2.17 — brnok-cxema npouecca NnpousBoacTBa bymaru 1 kapToHa
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Tabnuua 2.21 — OnucaHue npouecca nony4eHna Gymaru/kapToHa

Oran OcHoBHoe
BxogHou noTok npoyecca (nognpo- BbixogHoW NoTok TexHonorn4yeckoe obopyao- Ommccun
yecc) BaHwne
1 2 3 4 5
BonokHucTble nonydgabpukaTs! Xuakum | MNpreM, XpaHeHWe, |- CryLEHHbIN  BOSIOKHM- | - BacCenH-akkyMynaTop;

MOTOKOM:
- Luenntonosa GeneHas;

- uennonosa HebeneHas;
- XTMM;

- BXTMM,;

- TMM;

- 44w,

- AAMA;

- MakyrnarypHas macca,

- 0bopoTHas Boaa,

- ANeKTpo3HeprnA

CrylLueHve

CTbIi nonycabpukar,

- obopoTHas Boga

- crycTuTens
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1

2

3

4

5

- Lenntonosa GeneHas NpyMBo3Hast (KUnb);

Pocnyck n xpaHe-

- BONOKHUCTLIA nonydab-

BacceliH-akkyMynaTop;

cbpocbl B Mpous-

- uenntono3a HebeneHas npuBO3Has |HUe pvkat M'mppopasbuearens BOACTBEHHYIO  Ka-
(kunb); Hanusauuo

- XTMM (kunbl); (B3BELLEHHbIE BE-
- 060opoTHas BOAa; wectea, XIK)

- 3NEKTPOSHEPrUA

- BOMOKHWCTbIN nonydabpukat Pazmon - BOMOKHUCTLIN nonydad- |- MenbHULUbl  AUCKOBbIE /

- 3NEKTPOSHEPrnA pukat KOHMYeckne

- BymaxHasa macca: Ouuctka n coptu-|- BymaxkHasa Macca; - ouncTuTenu; - cbpockl B Mpoms-
BOMOKHUCTbIE nonydabpukaTel; 060-|poBaHue - OTXOAbl OYMCTKM U COp-|- COPTUPOBKY, BOACTBEHHYO  Ka-
POTHbIN Bpak; HanonHWUTEeNb; MPOKNewn- TMPOBAHWS; - jeasparop HanM3auuo:

BawoLMe, yaepxuBarowme, nnactmgu-
UMpyroLme BeLLecTBa; ONTUYECKUA OT-
Benvearenb, KpacuTenb.

- 06opoTHas BoAa;

- AIIEKTPO3HEPrUA

- obopoTHas Boga

(B3BELLEHHbIE BE-

wecrtea, XIK)
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1 2 3 4 5
- BymaxHasa macca; dopmoBaHue. - Bymara/kapToH; - Bymaro/ cOpockl B Mpouns-
- KNen Ans NoBepxXHOCTHOW NMpokneiky; |MNpeccosaHue. - Bpak (kpoMka, 0BpbIBbI); |kapToHAeNnaTensHas Ma-|BOACTBEHHYHO Ka-
- MenoBarnbeHas nacra; Cywka - oBbopoTHasa BoAa,; LUMHa: Hanmaaumio:

- 060opoTHas BOAa;
- nap;
-ras;
- ANEKTPOSHEPrUs;

- cBexas Boja

- KOHZEHCaT;
-Boga (OT YnnOTHEHUS U

OXNaxaeHns)

- HAMNOPHbINA SALLWK,;

- chopmytoLlee
CTBO;

yCTpOmn-

- NpeccoBas 4acTb;
- CyLUIUIbHas YacTb;
- KNeUnbHbINA npecc
/menoBanbHasa yctaHoBKa
- MUKPOKpEnupyoLee
YyCTPOWCTBO;

- KanaHap;

- Hakar;

- BaKyyMHbI€ HacoChI;

- TennopekynepaumoHHoe

obopypoeaHue

(B3BELLEHHbIE BE-
wectea, XIK);

- Bblbpocbl B ar-

mMocgepy:
BO3JyLLUHas CMEChb,

(napo-

ByMaxHas Mblinb)

138




2 3 4 5
- Bymara/kapToH,; OTpenka v ynakoB- | ToBapHas NpoAYyKLMA: - NPOAONBHO- BbliBpockl B armo-
- BNEeKTPOSHEPrns ka - pynoHbl/nucTel  Byma- | pesaTerbHbIA CTaHoK,; cchepy (BymaxHas

rn/kapToHa;

- BymaxHbIA Bpak

- PYJIOHHO-YMaKOBOYHbIA
CTaHoK;

- NUCTOpE3Ka,;

- KMNoBanbHbIN Npecc ans
Opaka;

-UnbTp AN OYUCTKU

BO3ayxa

Nbink)

- 06opOoTHasn BOAa;

Ounctka nabbITou-

- obopoTHaa Bopa (MyT-

- ANCKOBbIA PUNBTP;

- cbpockl B Npons-

- ANEKTPO3HEPrUA How 060pOTHOW | HbI/CBETNBIN hUnbTPaT); |- NoTaUMOHHAA NOBYLU-| BOACTBEHHYIO  Ka-
BOZAbI - YNOBMNEHHOE BOMIOKHO Ka Hanusauumo
(B3BELWEHHbIE Be-
wectea, XMNK)
- MOKpbI Opak; MepepaboTka bpaka | - BonokHUCTbIN nonydab- | - rmgpopasbusarenu 6pa-

- cyxom Bpak;
- obopoTHas BoAa;

- ANEKTPO3HEPTUA

pukar

Ka;
- pednokynsatop 6paka;

- cryctuTenb 6paka;

- COPTMPOBKM U OYUCTU-

Tenu 6paka-
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2.6.1 NMpuem, xpaHeHUe U cryleHue

Ha uHTerpvpoBaHHbIXx NPeanpuUsaTUsiX  BONOKHWCTbIM  nonydabpvkatr Ha 6Byma-
ro/kapToHOAeNaTeNbHy MaLLMHY NMOCTYNAET XUAKMM NMOTOKOM C LIENNIONO3HOro 3aBoAA.

BonokHUCTLIM nonydabpukaT NofaeTca Ha CrycTuUTenb, rAe OTAENAETCA n3bbIToYHOE
KONMMYECTBO BOfAbI, @ CryLLEHHBIA BOMOKHWUCTBIA nonydadpykaTr nocTynaeT Ha CTaguio pas-
mona.

Mpn MCNonb3oBaHUM NPUBO3HLIX NMonyabpukaTos, NOCTyNaLWMX Ha NpeanpuaTie B
KMnax, HauansHoW cTafmen NoAroToBkM GyMaHOM Macchl ABNSIETCA pOCMyCK B rnapopastu-

BaTeNAX PasfNYHONM KOHCTPYKLIUM.
2.6.2 Pasamon

HasHaueHue npouecca paavona — npuaatb BOMNOKHY OMPeAenieHHble CTPYKTYpy U
pasmepkl No ANVMHE W TOMNWMHE, CAeNaTh BONOKHA MOKMMKU N NNACTUYHLIMK, 33 CYET BHELL-
HEeM N BHYTPeHHen (punbpunnsaunm BookHa. B 3aBUCMMOCTM OT BUAA BbINyCKAEMOW NPOAYK-
UMM 1 BULE NCXOAHOMO ChiPbS UCMONB3YETCH pasnnyHoe 06opyaoBaHne N pasnnyHbIe pesku-
Mbl paamona.

Havbonbluee npymMeHeHWe B HacTosiLLee BpeMsl UMET AUCKOBble MeNbHULLI — Of-
HoauckoBble, caBoeHHble. OHaKo Ha psae NpeanpUsTUA UCMOMb3YHOTCH Takke mMoanuduum-
POBaHHbIE KOHUYECKME METTBHMLI.

Mpwu MCNonb3oBaHUM pasnnyHbIX BUAOB NMonydabprkaToB, kak NPaBuno, OCyLecTBsA-
€TCS pasgenbHbIA pocnyck 1 pasmon. [py cocTaBneHun KoMno3mumm GymaxkHon maccebl go-
BaBnstoTca 060pOTHLI Bpak 1 NpyY HEOBXOAMMOCTM HaMOMNHUTENW, KpacuTenu, npoknevea-
toLLMe BeLLeCTBa, BCMOMOraTenbHble XMMUYECKME BELLECTBA.

Mpouecc pa3mona SIBNSETCA OYeHb SHEPrOEMKWM, Pacxof SHeprun COocTaenseT oT

100 go 500 kBT-y/T gns SonblUMHCTBa BUAOB Oymar 1 kapToHa.
2.6.3 Oumncrtka u copTupoBaHue

loToByto BymaxkHyo Maccy ganee pa3baBnsoT BOAOW A0 TpebyemMoli KOHLUeHTpaumu 1
O4YMLLAIOT OT HexXenaTenbHbIX BKIFOYEHUN, KOTOpbIE yAAnsioT U3 Macchl NPU O4YUCTKE U Cop-
TUPOBaHUN.

B LeHTPOBEXHBIX OYUCTUTENSIX yaaneHWe BOMOKHWUCTLIX BKIOYEHW M3 MacChbl OCy-
LLEeCTBNSETCA NoA AEUCTBUEM LIEHTPOOEKHbIX CUN. PasnuuatoT ounucTutTenn ans TsHKenbix 1
nerkux vactuy,. LleHTpoGexHbie ouncTuTenm oBbIMHO YCTaHaBNMBAKOT B HECKOMBKO CTyNeHen
(no 6 ctyneHen).
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Macca OT yCTaHOBKW BUXPEBbLIX OYUCTUTENEN NMOCTYNaeT B AeaspaTop, r4e Npoucxo-
DUT ypaneHve Bo3ayxa us Maccel. [lanee geaspupoBaHHas Macca NocTynaeT Ha CopTUPOBKM
CO LLEeNeBbIMAN UKW KPYrbIMW OTBEPCTUSIMA.

OT cTeneHn o4nCTKM ByMakHOW MacChkl 3aBUCST kKavyecTBO BbipabaTbiBaemon Bymaru un
pabota Gymaro/kapToHogenaTenebHbIX MalWH: 3arps3HeHns SBASHOTCSH OLHON U3 NPpUYUH 06-

pLIBOB BYMa)kHOrO MOMOTHA.

2.6.4 bymaro/kapToHogenarenbHasa mawuHa. PopmoBaHue, npeccoBaHue,

cywka

Ha Gymaro/kapToHoAenaTensHON MalluHe NPOWM3BOAMTCH OTNMB, POPMOBaHWEe Mo-
NoTHa 1 dhopMmpoBaHue 6onbLUMHCTBA CBONCTB ByMarn 1 kapToHa.

B HanopHOM sLMKe Macca NpuHMMaeT (hOopMy MITOCKOW CTPYW, SBNSAIOWENCS OCHOBOM
Ans oTnvBa nonoTtHa. M3 HanopHoro silmka macca nonagaeTt Ha ceTky, rae u3 pasbasneH-
HOM Macchbl OC&XJalTcA BONMOKHa U 0b6pasytoTcs BGyMakHOE/KapTOHHOE  MOMOTHO.
B nocnenHee Bpemsa Ana OPMOBaHWA MOMOTHA MCMONb3YEeTCH MalUMHbI CO CABOEHHOW CeT-
KOW, KOTOpble MPEACTaBNsSOT COBPEMEHHbIA TEXHUYECKUA YpOBeHb BymarogenartenbHOro
obopynoeaHus. B dhopmepax co COBOEHHOM CETKON BONOKHUCTAs CYCNEH3NSA MPOXOAUT MEXK-
Ay BBYMSl ceTkaMu, 1 Boga ygansieTtcsi ¢ 06emx cTopoH. CyluecTsytoT koMBrHaUMM AnVHHO-
CeTOYHbIX MalLUWH 1 MaLUMH CO CABOEHHOW CETKOM (rbpuraHbie hopMytoLLME YCTPONCTEA).

[Janee nonoTHO nogBepraeTcs npeccoBaHuMio. B npouecce npeccoBaHna Boga yaans-
€TCsl U3 MOoJIoTHa B pesynbTaTe ero YnnoTHEHWSA Noj AEWCTBUEM BHeLLHen Harpysku. MNpec-
COBas YacCTb MalLUMHbI COCTOUT 0BbIMHO W3 HECKOIBLKUX PasnMyHbIX NPECCOoB, Yepes KOTopble
rocnegoBaTenbHO NPoxoauT BymakHoe nonoTHo. NMocne npeccoBon YacTu cyxocTb Gymaru
06kMHO cocTaenseT 28 % — 40 %.

HanbHenwee 06e3BOXUBaAHME A0 KOHEYHOW cyxocTu (92 % — 95 %) npoucxoanT Ha
CyLUMNBbHOM YacT Bymaro/kapToHOAEeNaTenbHON MalluMHbl 32 CYET MCMapeHusl Brarv us no-
noTHa.

OCHOBHbIMW METOAEMW CYLLKW ABMSKOTCA KOHTaKTHasi (MpUMEHseTCs Ans Cylluku byma-
TV 1 KapTOHa) 1 BO3dyLUHas (MPUMEHSAETCA A1 CYLLKM KapToHa).

CywwunbHas yacTb MallnHbl ABMAETCH, Kak NpaBuio, Camol 3aTpaTHOW 4acTbio Ma-
LUMHbI, Ha KOTOPYH NPUXOZUTCA 0KONo 65 % CTOMMOCTU 3HEPruM, NoTpebnsemon BymaxHbIM
NMpPOV3BOLCTBOM.

CywmnbHas 4acTb 3aKpbiTa KOMMAKoOM ANA CHWKEHWS MOTEPb Tenna W MOBbILLEHWA
3 heKTMBHOCTU NpoLecca, a Takke UMEeT YCTAHOBKW AN pereHepauum Tenna, B KOoTopble

nocrtynaet FOpFNI/IVI BNaXXHbIN BO34yX MU3-NoA4 Konnaka. TeMHepaTypa BO3Ayxa cocTtaBndaeT
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06b14HO 80 °C — 85 °C, BnaxHocTb — 140—160r H,O/kr cyxoro Bosgyxa. YacTb Bnaru (oko-
no 1-1,5 Mm%t 6ymaru) BbiGpacbiBaeTCs B aTmocdepy. Mo akoHOMUYECKMM coobpakeHusm

BCe 6yMa)KHbIe npeanpuaTua yctaHaBinBakT CUCTEMbI pereHepauum tenna.

OTxoaaLmin Bo3gyx LIMpKynSiLMOH-

Haa BoAa

NAP ,

|
]
v ~ | Csexas Boaa
|

y [MpUTOYHBIN BO3AYX

Macca Bymara
Mokpas yactb

|

y A 4

Moace-
TOYHbIN
konoagey
JlokanbHas
ouyuncTKa

PucyHok 2.18 — Cxema pereHepauuu Tenna

B 6onbwunHcTBe cnyyaes B coctae BAM/KOM BxogsT pasnuyHble y3nbl, KOTOpble
Heobxoaumbl Ana npuaaHwa Gymare noTpebutenbCkux CBOWCTB. Hanpumep, B CyLUMnbHOMW
YacTW yCTaHABMMBAETCA KNEeWUmNbHbIA Npecc Ans NOBEpPXHOCTHOW MPOKIenku, menosanbHas
yCTaHOBKa, KpenupyloLlee unu MyukpokpenupyoLlee yctpoictso. CoctaBbl A5 NOBEPXHOCT-
Hol 06paboTku HaHOCATCS Ha NOBEPXHOCTb Bymary ¢ NOMOLLbIO BanoB, WabepoM 1 T. 4., no-
crie Yero MofIoTHO NOCTYMNaeT Ha CYLUKY B KOPOTKYIO AOCYLLUMBAIOLLYYIO 4acCTb.

[nsa nosbIlEHNA nocka, rnagkocTn bymarun, a Takke npuaaHns Gymare paBHOMEPHON
TOMLLMHbI NO LUMPWHE NOSIOTHA NOCME CYLUNMBbHON YacTW yCTaHaBNUBaETCS KanaHap.

HamatbiBaHue 6ymaru B pynoHbl NPOM3BOAMTCA Ha HakaTe.

[na nonyyeHus TOBapHOW npoAdyKuMM TroToBYW Oymary/kapToH Ha MpOAONbHO-

pe3aTenibHOM CTaHKe pa3pesaloT Ha pynoHbl. PoneByto Gymary/kapToH ynakoBbIBaloT U B BY-
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J€ PYroHOB OTNPaBnAlT Ha cknaj. Ana BbipaboTku NUCTOBOW MNPOAYKLMM PYnoHbl Byma-
rn/kapToHa HanNpPaBnAOT B NIMCTOPE3aTENbHbLIN LeX, rae NPOUCXOANT peska Gymaru/kapToHa
Ha TpebyeMble opMaThl, COPTUPOBAHME, YKIaaKa B CTOMbI/KUMbI, yriakoska. [oToBas nmcTo-

Bas NPOAYKLUMS OTNPaBMsAeTcs Ha cknag,.
2.6.5 Oumnctka u3bbITOUHON OGOPOTHON BOAbI

B npouecce npoussoactea Symarn/kaptoHa Ha MallMHE MPOUCXOAUT HenpepbIBHOE
yAaneHve Bogbl.

C uenblo SKOHOMUM BOJNOKHA M COKPaLLEHWNS pacxofa CBEXEW BOAbI BOAY, YAaNsemyto
B NpoLecce hopMOBaHMA NONOTHA Ha MaLUMHE, UCMOMb3YHT kak 0GOPOTHYHD B TEXHOMOTMYe-
CKOM MpoLiecce.

B 3aBucumocTM OT MecTa o6pa3oBaHNs U COAEPXKaHNA B3BELLEHHbIX M PACTBOPEHHbIX
BeLlecTe 060pPOTHYHO BOAY Pa3fenstoT Ha TPW NOToka (Uukna).

MepBbI NOTOK 0BpasyeT perncTposasi BOAa U3 30HbI POPMOBaHMSA BYMapKHOrO NonoT-
Ha CeTo4HOM yacTu, oboralleHHas BOMOKHOM, HanonHutensMu. Jta Boaa 6e3 ocseTneHus
HanpaenseTcs Ha pasbasneHne B MacconoArOoTOBUTEMbHbIA OTAEN M B MNOoTok Gyma-
rO/KapTOHO,D,eJ'IaTeJ‘IbHOVI MaLUUHBbI.

Bopa BTOpOro moToka (M3 oTcackiBalOWMX SALUMKOB, rayy-sana, MpeccoBOM 4acTy,
MPOMBIBKM CETOK) COAEPXUT B ABa-TPU pa3a MeHbLUE B3BELUEHHbIX YaCcTUL, YEM perMcTpoeas
BoAa. JTa BOAA OTNPABASETCH Ha NOKaNbHYH BHYTPULIEXOBYKO OYMCTKY, NOCNE YEro OCBET-
TNEHHYIO0 BOAY NCNONb3YIOT B TEXHONOMMHYECKOM MPOLIECCEe BMECTO CBEXEWN BOAbI.

YnoBneHHoOe BOMOKHO OT NOKanbHOM OMUCTKN BO3BpawaeTcAa B NOTOK.

Bopa TpeTbero notoka conepXut n3bbirouHyo 060pOTHYIO BOAY U3 BTOPUYHOTO LiMKNa
(oT ouncTUTENEN, COPTUPOBOK U Ap.). N3-3a BbICOKOW CTENEeHU 3arpsa3HEeHHOCTU ee, Kak CTou-
Hyl0 BOAY, HanpaenalT Ha XUMWKO-MEXAHUYECKYID U (M) OGUONOTNYECKYH0 OYUCTKY Ha

OUMCTHBIE COOPYXEHUSI NPEANPUSTUA.
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1 MaccHOro noTokos BymadkHon habpukm
2.6.6 Mpoknenka

B TexHomorMM npov3BOACTBA MacCOBO BbiNyckaeMbix Bugos Oymarn (nvcue-
neyaTHbIX, B TOM YMcne A 0pUCHON OPITEXHNKN) N KAPTOHa BaXKHYHO POSib UrpaeT npoLecc
npokneviki. OCHOBHOE HasHaYeHWe MPOKNerkn — obecneyeHne nonyYeHWs NPOYHOW U Co-
MKHYTOW MOBEPXHOCTW NMcTa, YTo obecnevnBaeT NpurogHocTb Bymarvm Ana nucbMa v HaHe-
CeHunsa neyvartun.

PaanuuatoT gBa criocoba npoknenku ymaru u kaptoHa — NpoKnerika B macce 1 no-

BEPXHOCTHAS MPOKMenkKa.
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Mpw npoknelike B Macce NpokneMBaroLme BelecTea JOOaBNSOTCH HENOCPECTBEHHO
B BymaxHyto maccy. B HacToswwee BpemMsa ANs Npoknenkn bymary NpUMEHSItoT pasnnyHbie
NPOKNeNBaKoLWME BELLECTBA U CNOCOObl NMPOKNENKM — KUCHbIA, HEMTPAanbHbIA 1 NCEBAOHEN-
TpaneHbIA. B Poccnm peannsyroTcst BCe TPy BapuaHTa npoKnernkm B Macce.

Mpn kmenom cnocobe npoknenkn B kKa4ecTse rmapodobusmpyroero seLlecTaa (knes)
WCMONb3YHOT NPOAYKTbI PA3NNYHON CTEMNEHN OMbINIEHNS XMBUYHOW, TanMoBOW KaHNonn nnm
UX MopMUKaLWA, B KaYECTBE OCaaUTENs KINesl Ha BOMOKHO MPUMEHSIIOT CePHOKUCHbIN anto-
MUHUI. Mpoknelky BeayT B kucnon cpeae npu pH 4,3-5,5. [ins nosbiweHnss pH npoknenku B
Ka4ecTBe 0CagMTens UCMOnb3yT antoMUHAT HaTpus, pH NpoKnenkn, Npu 3ToM, CocTaBnseT
5,5-6,0.

Mpn NPUMEHEHUN BBLICOKOCMONMSAHbBIX, AUCMEPCUOHHBIX KaHUOMbHBIX KneeB (Hanpu-
Mep, TOproeor mapku «Cakoueny) npokneriky ocyLlecTBnaoT npu pH, 6nmskmx Kk HenTpanb-
HbiM (6,0-6,5). Takyto Npoknenky HasblBakoT NCeBAOHENTpaneHoW npoknerkon. Ocagurenem
Knes B 3TOM Chy4ae Takke SBMSETCH CEPHOKUCMbIA antoMUHUA MU MOSIMOKCUXIOPWE arnto-
MuHUs. [NceBfoHeNTpanbHas Npoknerka no3BonsaeT MUHMMU3MPOBaTbL pacxopwbl cynbdarta
antoMmHus — ¢ 25-40 kr/T 8o 7—-21 kr/T n kaHndonbLHOro knest — ¢ 9-25 kr/tT Ao 6-16 Kkr/T.

B nocnegHue pecatuneTus Haubosbluee pacrnpoCTpaHeHWe Monyduna Npoknevka B
cpepe, 6nmskon k HerTpansHon (pH 6,5-8,5), — HeliTpanbHasa npoknenka. B kayectse knes
NMPUMEHSIKOT BOAHbIE AUCTIEPCUN PEAKLIMOHHOCTIOCOBHBIX CUHTETUYECKMX BELLIECTB HA8 OCHOBE
OVMEPOB ankusikeTEHOB KUPHBIX KUCNOT, aHrapuaa ankunsaHTapHoOM KUCMNOThl UKW UX MO-
AVrKaumin. AKTMBHbIE IpyNMbl STUX BELWECTB B3aWUMOLEWCTBYIOT C MMAPOKCUIBHBIMA TPyn-
namMu BOJIOKOH LIeNntornosbl, a ux ruapodgobHele paaukansl BriokupytoT NoBEpXHOCTb BOMO-
KOH, npuaaeasa Gymare ruapoobHOCTb. [na 3akpenneHus Knes Ha BONOKHE U YyCKOpeHUs
peakLuM B3aMOAENCTBUSI CMONb3YHOT KaTUOHHbIE fo6aBku (kpaxmarb!, NONMaMua3nnMxnop-
rMapvHHble cmornbl, nonuvakpunamug (MAA), nonmatuneHumuH (M3WN), nonuanekTponuTbl
v ap.).

MpumeHeHre NpoOKNeMkn B HEMTpanbHOW cpeae AaeT psa npevmyllecTs. [lpouecc
Npou3BOACTBa CTAHOBUTCS 3KOMorMYeckn 6onee YnCTbIM, OTCYTCTBYIOT CTOYHbIE BOAbI C KNC-
non cpepoin. lMoBbiwaetcs ka4ecTso ByMarn, N CHUXaKTCA 3aTpaThl HA €8 NPOM3BOACTBO.
YrnyJdliaroTcs nokasarenm MexaHu4eckom npovHoctu bymarn, ee 6ennaHa, COXpaHHOCTb Npu
JIONrOBPEMEHHOM XPaHEHWUM, YCTONYMUBOCTL K TEPMUYECKUM BOo3aencTBuaMm. Mpu HenTpans-
HOW MPOKIENKe AOCTUraeTCs BbICOKUA SPEKT NPOKNENkU NpU MarnbIx pacxofax npokneu-
BatoLLiero Beulectsa (ot 0,8 0 1,5 Kr/T No CyxoMy BELLECTBY), YCTONUMBOCTb K BO3LEUCTBUIO

KaK KNCNbIX, TaK U LWeno4HbIX cpea.
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B nponsBogcTeBe neuvaTHbIX BUAOB Oymary BaKHYLO pOnb WUrpaet MnoBepxHOCTHas
npoknerka, kotopas obecrneunsaeT Oymare Tpebyemyto CTerneHb BrUTLIBAEMOCTU NeYaTHbIX
KpacoK, CHWXaeT MbINMMMOCTb U BbILMMLIBAHNE NMPW HAHECEHUWN NeYaTh, yydllaeT CTPYKTyp-
HO-MexaHu4eckme cBolcTBa Oymary, noBbilLaeT ycTondmBocTb Bymarn k gedopmauymm Bo
BM&XKHOM COCTOSIHWUW. [Nsi NOBEPXHOCTHOWM MPOKIENKN nedaTHbiX Bugos Bymarn Hanbonee
YacTo MPUMEHST KpaxMmarn, MOAUMULMPOBaAHHBIA XUMUYECKUM UMK OUUKO-XUMUYECKNM
cnocobamu. Mopsgka 60 % oT Bcero obbema noTpebnseMbix MOANMOULMPOBaHHBIX BN OB
KpaxmarnoB npuxoguTcsa Ha Aono okncneHHoro. CyLLecTBYHOT pasnnyHble CXeMbl rnpolecca
MONy4YeHNss OKUCIEHHOro Kpaxmana. Mpu okMcrneHnn Kpaxmana rnosyyatroT BbICOKoAaMcnepc-
Hble KOMNOoWAHbIe PacTBOPbl C MOHWXEHHOW BS3KOCTHIO, 0Bnajarolme BbICOKOW aaresven,
KOTOpble rnyGxe MPOHMKaOT B MOpbl Bymary, nydlle CKNeuBarT BOMOKHA, AatoT Bonee
MPOYHYHO NMeHKy. MO3TOMY OKUCMEHHBIN Kpaxmar 4acTo NMPUMEHSIIOT B KAQYECTBE OCHOBHOIO
CBA3YIOLLEro Npy NOBEPXHOCTHOW NpoKnerke Bymaru.

Mpn NoBepXHOCTHOW Npoknerke OyMaykHOE MOJSIOTHO MPOMYyCKaeTCa MexAay Banamu
KNennbHOro Mpecca, YCTaHOBIEHHOrO Mepej MOCNeAHEN rpymnnon CyLUUIbHBIX LUIMHAPOB
cylmnbHow yactu BM. lMNpoknevBaroLuii pacTBop B XKane BaroB KMeunbHOro npecca noga-
eTcst Ha Bymary ¢ ofHOM UK ABYX CTOPOH. KOnM4yecTBO HAHOCUMOrO MPOKNENBAIOLLETO Be-
LeCTBa 3aBMCUT OT KOHLEHTPaLMM MPOKIEMBaIOLLEro pacTBopa U NIMHEWHOrO AaBreHust B
Xane BanoB KnevneHoro npecca. Kak npasuno, KonM4ecTBo HaHECEHHOTO NPOKNENBAKOLLEro
BelLecTBa cocrasnseT 0,3-0,5 r/m>.

Wcnonb3oBarne Ans NOBEPXHOCTHOW Mpoknenkn Gymarn knennsHoro npecca ycosep-
LUEHCTBOBAHHOW KOHCTPYKLMM — MMEHOMHOrO KNeunbHOro npecca — ofecnedvBaeT cyle-
CTBEHHbIE NPEenMyLLIECTBa MO CPaBHEHMIO C TPaAULIMOHHON KOHCTPYKUMEW npecca, rae no-
NIOTHO OBUINBHO YBMAXHANOCH MEXAY ABYMSA Banamu, YTO CO34aBano onpeaeneHHble npo-
OnemMbl C PaBHOMEPHOCTBIO HAaHECEHWSI MPOKIIEVBAOLLEro BELEeCTBa NO LWMPUHE MONOTHa
Gymarun. KoHCTpykums kKnennbHOro npecca nneHoYHOro TMna no3BonsaeT HaHOCUTL Perynupy-
€MO€e KONMMYECTBO MPOKIEMBAOLWNX BELLECTB N 06ecneYnBaeT paBHOMEPHOE pacnpegene-
HWe ero Mo LUMpUHe nonoTHa Gymarn. TexHonorms HaHeCceHUs NPOKNeNBaloOLWEero cocTasa Ha
6ymary npu ncnonb3oBaHWM NAEHOYHOro NMpecca NPUHUMNWANbLHO OTMYaeTcs OT Tpaguuu-
OHHOW, TaK Kak npy 3TOM MPOKNEUBAIOLLUIA COCTaB HAHOCUTCS MEpBOHaYanbHO Ha HaHOCA-
Wui Ban, obpasys POBHbIM MO TONLWMHE MAEHOYHbIM CMOW, KOTOPLIN 3aTeM NepeHoCUTCs Ha
OymaxHoe nonotHo. Bopa, copepallasica B NpoknevBaloleM COCTaBe, yAanseTcs npu
NPOXOXKAEHNN BMXKHOro 6yMaXkHOro nonoTHa No NOCNeAHEN rpynne CyLunnbHbIX LUIMHAPOB
BAM.
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Mpn MCnonb3oBaHUM B TEXHONOMMKM MPOM3BOACTBA MUCHNX, MeYaTtHbiX BULOB Bymaru
TOJSIbKO NMOBEPXHOCTHOWM MPOKNENKn ByMarKHOro MOMOTHA 3HAYUTENBHO CHWKAIOTCA 3aTparbl

Ha OYNCTKY CTOYHbIX BOA NPEANpUATUS.
2.6.7 MenoBsaHue

TexHonorusi NpoM3BOACTBA BbICOKOKAYECTBEHHBIX BUAOB ByMary KHWKHO-KypHansHON
M KapTOHa MEeNOBaHHOIo AJI U3rOTOBMEHMS CKNaAHbIX KOPOBOK C MHOMOKPaco4yHOW nevarbo
BKNIOYaET cneumanbHyto o6paboTky NOBEPXHOCTM Bymarn unu KapToHa, Tak Ha3blBaeMbl
npouecc MenoBaHusa (HaHeCEeHNe Ha NoBepxXHOCTb Bymaru unum kapToHa MenoBansbHON nac-
Tbl), KOTOPbIA MOXHO OTHECTU K OAHOMY U3 BUAOB MOBEPXHOCTHOWM NpOoKnerkn, obecneynea-
IOLLEN ynyyLLEeHUe nevaTHbIX CBOMCTB NOBEPXHOCTU BymMaru 1 KapToHa.

MenoBanbHasa nacta — BogHasA CycneHsusi, cogepallas 6enble NUrMeHTbl, CBA3YH-
LMe M pasnuyHble BCrOMOraTenbHble BellecTBa. B kayecTtBe NMUIMEHTOR MPUMEHSOT Kao-
NWH, Tanek Unn kapboHaTt kansuusi. CocTaB MenoBanbHOW NacTbl 3aBUCUT OT TpeboBaHU K
kayecTBy noBepxHocTu Bymarun, onpeaensieMbix UCMONb3yeMbiM MeTogoM neyatu. Moaro-
TOBKa MenoBarnbHOW NacTbl MPOM3BOAUTCA Ha Tak Ha3blBAEMOW KyxHe — OTAene noaroToBKN
nacTbl, rAe OCYLLECTBSETCA NOAroTOBKa U CMEeLLEHNe B ONPEAENEHHOM COOTHOLLEHUM KOM-
NMOHEHTOB NacTbl. [lepen nogaven Ha MenoBarbHYH YCTAHOBKY MenoBasibHyto nacty unb-
TPYHOT.

Mpon3BoaAT 04HO- UM MHOrOKpPaTHOE NoKpbITUE Bymaru MenoeansHOW nacToun. [gy-
KpaTHOe MOKPbITUE, KaK Npasuo, NPOMCXOAUT B ABa 3Tana: cHavana oAuH Crov Menosarb-
HOW nacTbl HaHocuTcs Ha Oymary Ha BcTpoeHHoW B BIIM MenoBanbHOW ycTaHoBske, a 3a-
TeM — Ha OTAerNbHO CTOSILLEe MenoBanbHOW yctaHoBke. Macca nepBoro crosi, HaHOCUMOro
B PeXMME OHMNaiiH HemocpencTeeHHo Ha BIM, — 4-6 r/m% Macca BTOpOro crosi, KOTopblii
HAHOCUTCA Ha OTAENbHO CTOSLWEN MenoBanbHOi ycTaHoeke, — 20-25 r/m? (uHoraa Ao
40 r/m?).

BkntoyeHve ycTaHoBOK ana menoBaHus B coctas b[IM cTano Bo3MoXHbIM nocrne pas-
paboTk BankoBOro YCTPOWCTBA NSIEHOYHOrO TUMA, C MOMOLLbIO KOTOPOro MOKPOBHYHO MAacTy
HaHOCHT OHOBPEMEHHO Ha 06e CTOPOHbLI BYMaXKHOrO MOMOTHA NPU COXPAHEHNN KOHTYPHOTO
npocduns Gymarn. Hosble KOHCTPYKLMW MENoBanbHOro yCTpoMCcTBa UMEIOT ABa Bana, K Kax-
AOMY U3 KOTOPbIX NPUMbIKAET AO3NPYIOLMIA Barl, BpaLLaloLWMICsi CO CKOPOCTbIO, OTNMYaro-
LLiercs OT CKOPOCTU HaHOCALero Bana, bnarogaps Yemy B NMeHKE HaHOCUMOrO MOKPOBHOMO
cocTaBa BO3HUKAOT ycunus caeura, obecneuvsarowme cTabunbHOCTb NNEHKM MPU BbICOKOW

CKOPOCTU.
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CyuecTytoT KOHCTpyKUumM BIM, KoTOpble NO3BONSAIOT BLINOMHATE ABONHOE MOKPbLITUE
Bymarn MenoBanbHON NacTon B eANHOM TEXHOMNOrMYeckom npouecce. MNpn 3Tom BTOPOE NO-
KpbITUE MOXET HaHOCWUTLCS Ha BbICYLLEHHOE NepBoe (METOA «BRaXHbLIM MO CyXOMYy») UMK
NpsiMO Ha BNaxHoe (METOA «BMaXHbIM MO BNaxHoMy»). Bymara nocne menoeaHus nmeet
MaToBYtO NOBEPXHOCTb, KOTOPAsi MOCIE KanaHApPMpoBaHUs NpuobpeTaeT Nock.

MenoBaHve nogpasaenserca Ha nerkoe, nonHoe u nuroe. Mpu pasnuyHbIX BUaax o6-
paboTKM He TONbKO BapbUPYETCA KONMYECTBO HAHOCMMOW MenoBanbHOM MacTbl, HO U U3Me-
HSAETCH XapaKkTep ee MPOHUKHOBEHUSA B CTPYKTYpY BymaxkHoro nonotHa. [nybuHa npoHUKHO-
BEHUS MOXET ObITb, Kak 3HAUNTENBHOW, Tak U HeGonbLlwon. Cpean MeToaos (cnocobos) mMe-
noeaHus Gymarn Hambonee nepcrneKTMBHbIM SBMSETCS METOA LUTOPHOTO MENOBaHUS.
B ycTponcTee Ansa ero OCyLeCTBNEHNs] OTCYTCTBYHOT MEXaHUYECKME SNIEMEHTbI AN paspas-
HWBaHWA NacTbl MO NOBEPXHOCTM MONOTHA. MNacTa BbITECHAETCS Yepes y3Kyto LUeNb Hamyck-
HOW kamepbl 1 Nog ASUCTBUEM CWMbl TSHXKECTWU NajaeT Ha MoJSIoTHO B BUAE LITOpbI. B Touke
COMPWUKOCHOBEHWA C MOSIOTHOM LUTOpa U3MEHSIET HanpaBneHne ABWKEHUS U pacTsarMBaeTcs,
o6pasys Ha NoBepxHOCTN ByMaXXHOro MoIoTHa TOHKYIO NIIEHKY, KOTOPas BbICYLUMBAETCA BO3-
ayxom. HepoctaTkom MeToza LUTOPHOrO MENOBaHUS SBMSIETCS TO, UTO NOKPLITUE HAHOCUTCA
TONBKO Ha OAHY CTOPOHY MOJOTHA.

OTgenbHO CTOsILME MenoBarbHble YCTAHOBKW BKMHOYaOT obopyaoBaHvWe ana pas-
MOTKM pynoHa Bymaru (packar), y3en unm yanbl MeNoBaHWA, CyLUMIbHYIO YacTb (MHdpakpac-
HYIO CYLLKY, CYLUKY TEMNsbIM BO3AYXOM WU HarpeBaemMble UMnuHAPLI) U HakaT. [ns ynpasneHus
paboTol yCTaHOBKM UCMOSb3YHOTCSA PasnnyHbIe CUCTEMbI YNPaBNEHNS U KOHTPOIS.

B cucteme yana menoBaHus B npouecce paboTbl OCYLLECTBAAETCA LMPKyNsaumus mMe-
noBanbLHOro coctasa U ero punbTpaums Ans yAaneHUs BONOKOH U APYIUX BKITOUYEHWIA, YTO
ofecneunBaeT CTabUNbHOCTL CBOMCTB MENOBanbHOW NacTbl. PUNBLTPLI NEPUOANYECKA OYM-

LLAoT, Npy 3TOM 06pasyeTcs NOTOK KOHLIEHTPUPOBaHHbIX OTXOA0B.
2.6.8 KpaweHue

Kpawenune Bymarn npoBoAsiT C Lenbio NPpUAaHWs el ONpeaeneHHoro useTa pasHow
WMHTEHCUBHOCTU. PasnuuatoT ryctookpaileHHele Bymarn n Bymarn ¢ nogusetkon. bymara
MoxeT BbITb OKpalleHa B macce U ¢ nosepxHocTn. Hanbonee pacnpoctpaHeH cnocob kpa-
LUEHNS HEMOCPeACTBEHHO OymMaxHOW Macchl. [nsi STOro pactBop Kpacutens BBOAsAT B Oy-
Ma)KHYHO Maccy B NpoLiecce ee NoAroToBKW, MPW STOM KpacuTenb aacopbupyeTca Ha Lenmto-
No3HOM BONokHe. bymara, okpalleHHas TakuMm cnocoboM, SBNAETCA NPOKPALLEHHOW Mo BCEN
ToNWMHE. [NA NoBbILEHUA yAepX)aHus kpacuTenen B OymMaxHyto Maccy BBOAST crneumans-

Hble foGaBkn. APPEKTMBHOCTE KpalleHnss ByMaxHOW Macchl 3aBUCUT OT MHOMMX PaKTopos.,
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B YMCNe KOTOpPbIX: CTEMEHb MOMOoNa U BUA UCMONb3YeMOro BOMOKHa, COAEPKaHNE MpoKneun-
BalOLLMX BELLECTB, MUHEParbHbIX HanonMHUTENEN U CEPHOKMUCNOro rnuHosema, pH cpeabl v
Temnepartypa npouecca KpalleHus, TemMmneparypa cywku ymaru, kanaHapupoBaHve 1 ap.

KpaweHne Bymarn ¢ nOBEpXHOCTU OCYLLECTBNSAOT Ha KneunsHoMm npecce BM, Ha cy-
nepkanasape unvm Ha Apyrux cneupanbHbIX YCTPOMCTBAaX, IA€ KpacUTenn CMELLMBAKOTCH C
NPOKNeMBaroLLM cocTaBoM. [pun Takon TeXHONOrMn BHyTPEHHWE cnon Gymarm octalroTcs He-
npokpalueHHbiMW. [penmyLlectBamn Takoro cnocoba KpalleHus SBNAKTCH 3HaYUTENbHO
MeHbLUMA pacxop, kpacutena (8o 30 %), 3HaUMTENbHO MEHbLUEE KONMMYECTBO OKPALLEHHbLIX
CTOYHbIX BOJ, BO3MOXHOCTb OKpawwmsaTb Oymary manbimMv naptusmu. MNosepxHocTb Gymaru
MOXET ObITb OKpalleHa B MPOLIECCe MENOBaHUs, eCnu B COCTaB MeNoBanbHOWM NacTbl BBEAE-
Ha pobaBka OpraHM4ecKoro U HeOPraHMYeCcKoro NUrMeHTa.

Ana kpaweHua Gymarn Hanbonbluee NPUMEHEHNE HAXOAAT OPraHNYecKne CUHTETMYE-
CKuUe KpacuTenu, pasaensiowmecs Ha BOAOPACTBOPMMBIE KpacUTENn N HepacTBOPUMbIE NAT-
MeHTbl. BogopacTBopyMble kpacuTenu UCMonb3yoT Npuy kpaweHun Bymarn B macce, Hepac-
TBOPUMbIE NMUTMEHTbI — MPY KpaLLeHun Gymaru ¢ noBepXHOCTU.

BopopacteopuMble OpraHu4eckue Kpacutenu AensTcA Ha OCHOBHbIE, KUCNOTHbIE U
npsmble. Hanbonee LMpoko Ana kpaweHus Gymarn MCnonb3yloT NPAMbIE KpacuTenu, nme-
IoLLMe HeMOCPEeACTBEHHOE CPOACTBO K LISNNOMo3e, YTO AAeT BO3MOXHOCTb XOPOLLO YASPXN-
BaTb Kpacutenb Ha BOMOkKHE 06e3 BBeAeHMs cneumanbHbIX XMMUYECKMX BCMOMOraTenbHbIX
Belects (XBB). MNpsamble Kpacutenn NPUMEHSIOT rnaBHbIM 06pasoM NS KpaleHUS O4u-
WEeHHONW  AenurHndULMPOBaHHOM  Lenmionosbl,  HekneeHon  BymaxkHoOW  macchl,
He copepxallen ApeBecHon maccel. PaspaboTaHbl u MCnonb3yTCs TEXHONMOMMN COBMECTHO-
ro KkpaweHus OyMaxHOW Maccbl, HanpuUmep, NPSMbIMU U OCHOBHBIMU KpPacUTENAMKN, OCHOB-
HbIMW ¥ KUCMOTHBIMW.

M3 nMrMeHTHBIX Kpacutenen Havbonbliee NpuMeHeHe npu kpaweHum bymaru m kap-
TOHa Hawnu kyboBble (AaHTPaxuHOHOBbLIE), (PTaNOLMaHMHOBBIE U A30KpacuTenu, a Takke

TEXHUYECKUI yrrepos,.
2.6.9 TexnHonornm npumeHeHns XBB B npon3sBoacTee 6ymaru n kapToHa

AddektuBHOE NpumeHeHne XBB B npouasoacTee Bymary U kapToHa No3BOnsieT npu
MarsbIX KanuranbHbIX BIOXKEHWSX U MUHMMAaSbHbIX 3aTpaTtax 3Ha4MTENBHO CHU3UTL U3AEPXKKU
NpoM3BOACTBa U MOBLICUTL 3KONoOrndeckyto 6esonacHocTb AaHHon nogotpacnm LIBM. Kak
ykasbiBanocb paHee, XBB ncnonb3ytoT Ha pasHbiX sTanax TEXHONOrMYEeCKMX NpoLeccos Npo-

uasoacTea bymaru n kaptoHa. OcTaHOBMMCA Ha Hanbonee 3Ha4MMbIX NpoLeccax Npoussoa-
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CTBa MaccoOBbIX BUAOB OyMarn u kapToHa, KOTOPbIMU SIBNSAIOTCA yAepXKaHWE KOMMOHEHTOB
ByMaXKHOI Macchl, MPOKIENKa 1 yrpouHEHUE.

Ans yaepxaHna KOMMOHEHTOB BymMaxHOW Macchl npu hopMoBaHuM BymakHOro no-
noTHa Ha ceTtouHom ctone BM ucnonb3ayor KoMGUHaUMKM KaTUOHHOIO Kpaxmara 1 cunuka-
30015 I aHUOHHOTO BeHTOoHUTA.

Wcnonb3oBaHue KOMOMHaLMM KaTMOHHOIO Kpaxmana u CUnuMKasons, Tak HasblBaeMoun
cuctembl Komnosun, npeaycmartpuBaeT obpaboTky OymakHOM mMacchl nyTem nocnefosa-
TENbLHOro BBEAEHUS B HEE KaTUOHHOroO Kpaxmana v cunuvkasons. 9ta cuctema B Poccun B
OCHOBHOM BHeApeHa cneumanuctamm komnaHnm Eka — Hobernb.

TexHonorusa nNpUMeHeHNs KOMOUHaALMN: «KaTUOHHBIA Kpaxmany — OeHTOHWUT npepy-
cmaTtpvBaeT rnocrnefoBartensHoe BBegeHue B OymaxHyr0 Maccy pacTtBopa kpaxmana, 3a-
TeM — cycrieHantio BeHToHWUTa. 3Ta CMCTeMa MMEET OYEeBMAHOE MPEMMYLLECTBO nepen cu-
cremon Komnoaun: Ha npeanpuaTte 6EHTOHUT NOCTaBNAETCA B BUAE CyXOro nopoLuka B OT-
MYme OT BOAHBIX ANCMNEPCUA CUMUKA30MA, YTO 3HAYMTENBHO pacluMpsAeT BpeMeEHHbIe paMKn
ero ucnonb3oBaHus. [InNa nNpuroToBneHUS pacTBopa KaTWUOHHOIMO Kpaxmana MWCnonb3yloT
IPKET-KyKep, CyCrneH3anm GeHTOHWTa — cheuumanbHylo aBTOMaTuyeckyto yctaHoeky. Mcnonb-
30BaHME [aHHOW TexHonormm nosponset obecneunTtb A0 82 % yaepXaHua KaTMOHHOro
kpaxmana. MNpveeaeHHasa TexHonormsa ucnonbsyetca Ha OAO «Monan CIIMK».

TexHonorns ynpoyHeHWsi MaccoBbiX BMAOB Gymarn M kapToHa npeaycMaTpvBaeT B
OCHOBHOM, BBeAEHNE B ByMaxHY0 MacCy KaTMOHHbIX KpaxmaroB pasnuyHbIX Npou3BOAUTE-
NeRn, Npy 3TOM MPeArnoYTEHNe OTLAETCS KpaxMarnaM CpefHer U Bbille CTENeHN 3ameLLeHus.
Pacxop cocraBnser — 4-12 kr/T. [ANs NpUroToBreHWs pacTBOPOB KpaxmMasrioB Ha KPYMHbIX
npednpuatusax (Hanpumep, Cerexckumia LIBK) mMcnonb3yloT aBTOMatU4eckMe OKeT-KyKepbl
pasHbIX MNpoM3BOAUTENEN. Mcrnonb3oBaHWe [MHKET-KYKEpOB MO3BONAET NPOBOAWUTL Bapky
Kpaxmana B aBTOMaTu4eCKkOM pPEeXMME B TeMnepaTtypHoM uHTepeane — 110 °— 165 °C.
MpounssoagutensHocTe annapatoB — 1-2 T/uac, uto obecneunsaet 6ecnepebonHyto paboty
BAM npoussoguTeneHocTeio 200-300 T/yac. YcTaHoBKa aBTOMaTUYECKOro AXeT-Kykepa 3a-
HUMaeT He Bonee 20 M2 BaxHelLm NPEMMYLLIECTBOM BapKK Kpaxmana B AKeT-Kykepe AB-
NSIOTCS: NPAaKTUYECKN MONMHOE OTCYTCTBUE MbINW, MUHUMASbHBIE NOTEPU Kpaxmana (MeHee
0,5 %), 4pesBblManHO nerkas ynpaensemMoctb. Kpome Toro, HeT HeobxoaumocTn MMETb

fonbLUMe EMKOCTU ANS XpaHeHnsa paboyero pactTeopa kpaxmana, cneumnanbHbIX OnepaTopos.
2.6.10 KanaHgpupoBaHue

MopaBnsmowyw Yacte npoaykuuy, BelpabatebiBaemon Ha BAM u KOM, noaeepraior

MpoLeccy MalUMHHOMO KaraHAPUPOBaHMWSA, KOTOPbIN B 3HAYUTENBHOW CTeneHW onpeaenset
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TakMe KavyeCTBEeHHble MokasaTenu MosIoTHa, Kak NAOTHOCTb, MNafKoCTb W PaBHOMEPHOCTb
TONWMHbL. lMepeuncneHHble nokasarenu, UMelLine BaxHoe 3Ha4veHue A9 pafa MacCcoBbIX
BMAOB bymarn u kapToHa, obecrneuymBatoTCs ynpas/iseMbiMU napameTpaMu npouecca ka-
NnaHapupoBaHuA. Ha nokasatenu npouecca KasaHApupoBaHWs B OCHOBHOM B/MAIOT Aasre-
HVe Mexay Baslamu, YACIO0 3aXBaToB, NPOAOIKUTENLHOCTL KanlaHApMpoBaHus, TeMnepaTypa
BasIOB W B/IAXHOCTb 06pabarbiBaemMoro nosotHa. 3TV napamMeTpbl MOXHO OTHECTU K ynpas-
nAemMbIM napameTpam npouecca. Hanbonee BaxHbIi napameTp KanaHAPUPOBaHWA — -
HeilHoe faBfieHve 1 ero pacnpefesieHne no LWvprHe MoLWafKM KOHTakTa Mexzay sanamu u
6ymaroii.

B npouecce MalUMHHOrO KanaHA4pypoBaHUS MNOJIOTHO Bymarn Wan KapToHa NPoXoAuT
Mexay Basiamu npu onpefesieHHoOM IMHEAHOM JaBfeHun, YacTo Nof BO3fAeicTBnem Tenna u
YB@XHEHUS.

MallUVHHBIV KanaHap COCTOUT U3 ABYX WM 6ofiee 3akaseHHbIX YyryHHbIX BasioB C
OYeHb rNajfKoli NMOBEPXHOCTbIO, KOTOPblE PacronoXeHbl OAWH Haf APYrMM, Kak nokasaHo Ha
pucyHke 2.20.

PucyHok 2.20 — MaluWHHbIVA 1 cynepkanaHap

MonoTHO BGymarn MmponyckarwT yepes 3a30pbl MexAy BanaMu (KecTkue 3asopbl). Co-
BPEMEHHbIe Ka/laH[pbl OCHALEeHbl HarpeBaeMbIMU YYTyHHbIMW Basiamy B COYETaHUW C Ba-
IOM, UMEILMM MSTKOe PEe3VHOBOE MOKpbITUe (MArkuii Kanavgp). [sa wan 6onee n3 HUX
pacnofioXeHbl O4MH 3a ApyruM. Basbl kanaHApoB U3HYTPY HarpeBaloTCs ropsyeil BoAon, na-
pom WM Macsiom.

BymaxkHoe MosioTHO, nonyvyeHHoe Ha BAM wnu menosanbHON YCTaHOBKE, YacTo Moj-
BEpraeTcs [OMOSHUTENbHOK 06paboTke, KoTopas Ha3blBaeTCs CynepKasaHApypoBaHNEM.

Mpy npoxofe NosioTHa yepes cynepkasaHAp ero NoBepXHOCTb NPUOGPETaeT OUYEHb BbICOKYHO
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rnapkocTb. CynepkanaHapel yctaHaBnuearotca otaensHo ot BAM. O6paboTka B HUX Takke
MO3BONSAET NOBLICUTE NOCK NoBepXxHOCTU. CynepkanaHapypoBaHWe NOBbILLAET NIOCK U neyar-
Hble cBolicTBa Bymaru Ao TpeboBaHui, NpeabABNAeMbIX K Oymare Ansi XyAoXKeCTBEeHHOW ne-
yatn. lNepep cynepkanaHapMpoOBaHMEM PyIoH NOABEPraloT NepemoTKe, Npu KOTOPONr ycTpa-
HSIOTCA1 BO3MOXHble fedekTbl U obpesaoTca KpoMku. Cuctema cynepkanaHapyvpoBaHus
BKMovaeT obopyaoBaHMe AN pasMOTKM PYNOHOB (packar), cynepkanaHgp n obopyaosaHue
AN HAMOTKM B PYNOHbLI (Hakar).

BosaelcTBME Ha OKpyKatoLLyto cpeay npouecca (Cynep) kanaHapupoBaHUs B OCHOB-
HOM 3akrovaeTcs B notpebneHnn sHepriun, Heobxoaumon ans paboTtebl obopynoBaHUS U

Harpesa Baros.
2.6.11 YBnaxHeHue, HAMOTKa, pe3Ka U ynakoBka Gymaru

HekoTtopble copta Gymaru, K KOTOPbIM NPeAbABNAOTCS BbICOKME TpeboBaHNA MO Mo-
KasaTensimM rmagkocTu 1 Nocka, NMoABEepratoT, JONonHUTENBHON 06paboTke Ha cynepkanaHg-
pax. bymary, nocrynaroLyto Ha cynepkanangp, YBNaxHsaoT, kak npasuno, Ha Hakate BAM
npu HamoTke Ha Tambyp. CTeneHb yBnaxHeHna Gymarn pasnuyHa n 3aBucuT ot Tpebyembix

CBONCTB Bymary, ee KOMMoauLMM M Macchl Gymary nrowjaasto 1 M

. MpuHumn paboTbl
YBNaXHSAOLWMX annaparos, YCTaHaBNMBaeMbIX MeXAY MAaLUMHHBIM KanaHApoM W HakaToMm
BAM, ocHoBaH Ha pacnbiNMeHNM BOAbI CMPLICKOM, LUETKOM UMW CKaTbiM BO3AYXOM. YBNax-
HEeHHas CTopoHa Bymaru npu HaMOTKE Ha HakaTe COMPUKacaeTCs ¢ HeyBMaXHEHHOW CTOpO-
HOM W Bnara paBHOMepHO pacrnipegensercsa no obeum cropoHam nonotHa Gymarn. Hekoto-
pble crieuyarbHble BbICOKOCOPTHbIE BUAbI Oymary yBRaKHSOT Ha OTAENbHbIX YBMNaXKHUTENb-
HbIX CTa@HKax, COBMELLas 3Ty Onepauuio C KOHTPOnbHOW nepemoTkon Gymaru. Mcnonbaytot
YBNaXHUTENbHbIE CTaHKM PasnuyHbIX TUMOB: CO LLETOYHBLIM pacrbifneHnemM BoAbl, C pacrbi-
TNEHVMEM BOAbI CKaTbiM BO3JYXOM, C nepegaven Bnarv Ha 6ymary npu nomMoLy Banukos Unm
C yBnaxHeHneMm Bymarn BnaxHbiM Bo3gyxom. lNMocne ysnaxHeHus Ha BAM wnu Ha oTaens-
HbIX YBINE&XHUTENbHBIX CTaHKax Bymary HanpaBnsaoT Ha cynepkanaHgp.

[oToByto Oymary Ha Hakate HamaTbiBalT Ha Tambyp B pynoHbl. Mo Tuny HamMoTku
pasnuyaroT HakaTbl C OCEBOW HaMOTKOW ((PPUKLUMOHHBIM HakaT) 1 HakaTel 6apabaHHoro Tuna
(nepudpepuyeckne Hakatbl). PPUKLMOHHBIE HaKaTbl MPUMEHSIOT Ha TUXOXOAHbIX MalLnHaXx
npu BbipaboTke Gymaru 1 kapToHa ¢ GonbLLOM Maccoil 1 M2 B HacTosiLiee Bpemsi Ha 60rb-
wuHctee BAM ncnonb3ytoT nepudepnyeckme Hakatbl, obecnedmpatoime NIOTHYH HAMOTKY
Oymaru. BpawleHvne HamaTbiBaemoro Banvka Gymarv y nepmudepmyeckoro Hakata ocyLecTB-
NISIETCA 3a CYET TPEHNSA KaYeHNs 3TOr0 Banvka o Hecylmii BapabaH, BpallaroLMiics OT npu-

BOAa C MOCTOAHHOW YrOBOW CKOPOCTBLHO.
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B 3aBrcumocTu ot TpeboBaHuii K hopmaTy NOoCTaBnsieMol Ha AanbHENLYO nepepa-
6oTky OGymara B Tambypax noctynaeT Ha NepemMoTOYHbIA U NPOAObHO-pEe3aTENbHbIA CTAHOK
(MPC), roe 6ymary HapesatoT Ha pyroHbl HyxHoro chopmara. lNpu ycnosum noctasku Bymaru
B nucTax, pynoHel nocne NPC HanpasnsioT Ha nucTopesaTenbHble MalluHbl, rae BymaxHoe
MONOTHO pa3pe3aeTcs Ha NNCTbI COOTBETCTBYIOLWEro hopmara.

PynoHbl nnu cTonbl NMCTOB yNaKkoBbIBAlOT HA YNaKOBOYHbIX CTaHKax B COOTBETCTBUM C
TpPeBOBaHNSAMMN K KOHKPETHOMY BUAY MPOAYKLMN.

BosgeiicTBre Ha OKpyXKalLlylo cpeay 3TWX onepaunii JOCTaTOMHO HE3HAYMTENbHOE,
HO eCTb BO3MOXHOCTb oBpa3oBaHus Nbinu nNpu peske. B aTux npoueccax notpebnsieTcs ma-
no aHeprun. OTxogbl o6pasytoTca U3 obpeskos Gymaru, koTopble 06bIYHO NepepabaTbiBaloT-

Csl M nocTynatoT 06paTHO B TEXHOMOMMYECKNIA NpoLecc.
2.6.12 NMepepaboTka 6paka

OcHoBHOe HasHayeHue cucteMbl nepepaboTkm Bpaka 3aknioyaeTcss B NOArOTOBKE €ro
K NOBTOPHOMY MCMOSb30BaHUIO B KOMNO3numm Gymaru.

KonnyectBo obpasyembix BO BpeMs Npov3BoacTBa Oymarn/kapToHa OTX0A40B OObIMHO
coctasnsieT 5 % — 20 % oT Npon3BOANTENBHOCTU MaLLMWHbI.

OTxoabl 6ymarn obpasytotca B pasHbix Mmectax BAM/KOM. Mokpbiin 6ymaxHbIn Gpak
obpasyeTcsa npu HopmaneHon pabote BAM/KOM B Buae oTceyek KPOMOK B CETOYHOMN YacTu.
Cyxon 6pak obpasyeTcs npu otaenke Gymaru, a Takke B BUAE CPbIBOB Ui 06pe3koB.

C BAM/KOM 6pak nocTtynaeT B ruapopasdbmeatenun 6paka nog MalmMHoOW U aanee no-
naetcs B BacceiiH 6paka. O6opoTHbIN Gpak crylaeTca Ha cryctutene A0 KOHLEHTpauuvu
4 % — 5 %, 3aTem Macca NnocTynaeT Ha HECKOSbKO CTYNEHEeR OYMCTKU, YTO MO3BOMNSAET CHU-
3uTb 6Ge3Bo3BpaTHble notepu. [lanee oGopoTHbIN Gpak gobaBnserca B komnosuumio Gyma-

rn/kapToHa B onpeaeneHHOM COOTHOLLEHWUN.

Pocnyck u 0] | B ook
»| CryweHue »| Jopocnyck p{ LHMCTKA M
aKKkymynuposaHue y poety copTupoBaHne | gaM/Kam

PucyHok 2.21 — MNpuHuunuanbHas cxema nepepaboTku bpaka
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OnucaHune NPUMEHSEMOro TeXHONOrM4YeCcKoro ooopyaoBaHus

Tabnvua 2.22 — XapaKkrepucTyka OCHOBHOIO 060pya0BaHUs NPOU3BOACTBa Oymaru/kapToHa

HaunmeHoBa-
Hue HasHaueHue obopyao- TexHonoruyeckue
obopyaosa- BaHuA xapakrepuctiim
HUA
1 2 3
MeneHuuel | Paamon BonokHUCTLIX | T — KOHMYeckasi, LMCcKoBas.
nonydabpukaTos MpounsBoguTensHocTe — A0 480 T/CyT.
KoHueHtpauma — 2,0 % — 6,5 %.
CrteneHb nomona Ha exoge — 10-18 °LUP.
CTteneHb nomona Ha ebixoge — 15-50 °LLUP
CopTuposku | CopTrposaHue Tun — BepTUKanbHan/ropu3oHTanbHan HanopHas Le-
OyMaxHOWN macchl neBsoro Tvna.
MpounssogutensHocTe — A0 800 T/CyT.
abaput otBepcTua/wenn cuta — 0,35-2 mm.
KoHueHTpauma Ha Bxoge — fo 4 %
OuuncTtutenu | Ynaenueanve n yaa-| Tvn — MHOrocTyneH4yarasi yctaHoBKa BUXPEBbIX KOHU-
NEeHVE TSXKEMbIX  WN|YECKUX OUYUCTUTENEN.
Nerknx BKIHOYEHUA MpounssogurensHocTe — A0 110 000 n/MuUH.
Konnuectso cTyneHen — no 6.
KoHueHTpauusa Ha Bxoge — o 2 %.
Konuuecteo xopowen maccel — 84 % — 99,5 %.
Konuuyecteo otxogoe — 0,5 % — 16 %
Bbymaro/ MarotoBneHve 6Gyma-| ACCOPTUMEHT — nucue-nevartHsle Buabl Bymar, kap-
KapToHofe- |ru/kapToHa TOH KOPOOOYHbIN, TapHbIA 1 Ap.
narenbHas MpoussogurensHocTb — Ao 1250 T/cyT.

MaLlunHa B

CocCTaBe:

O6pesHas wmpuHa — 3160, 4200, 6300, 8550 mm.

CkopocTb no npusogy — A0 1250 m/MuH
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1

2

- HanopHbi |Mopgava  GymaxkHOW | TN — 3aKPbITbIN.
ALK, Maccel Ha ¢opmoBa- | lNpomssoautensHocTe — Ao 120 000 n/muH.
Hue KoHueHTpauma Ha Bxoge — 80 1,2 %.
Mpepenbl OTKPLITUA Wenn — Ao 76 Mm.
CreneHb peuypkynauum — 10 %
- hopmy- dopmuposaHme  By-| Tun — 0aHO/ MHOrOCETOYHOE KaHTENMBEPHOro Tuna ¢
owee M&XHOrO/KapTOHHOIrO | 06E3BOXKMBAIOLLUMWN SFIEMEHTAMM.
YCTPOWUCTBO; [MOnoTHA CyxocTb Ha Bbixoae — A0 25 %
- npeccosas |lNpeccosaHne 6y-|Tun — MMukan, o6blYHLIA MPSAMOMN, OTCacbkiBaOLLWNA,
YacTb; MaXHOro/KapPTOHHOIO | CrNaXWBaIOLLMA, C PaCLLMPEHHOW 30HOW NPECcCOoBaHNS
nonoTHa v ap.
CyxocTb Ha Bxoae — A0 25 %.
CyxocTtb Ha Bbixoge — 31 % — 48 %
-cywmnb- |Cywka nonotHa Ao|Twvn — umnuHapoBsas, Tuna «dnekrT», AHKU-LMNnUHAP.
Hasi YyacTb; |KOHeuYHoW BnaxxHOCTM | CyxocTb Ha Bxoge — 31 % — 48 %.
CyxocTb Ha Bbixoge — 92 % — 98 %.
OnameTp cylwmnbHbIx yunuHapos — 1500 MM.
KonunuecTBo cyLumnbHbIX LynmHapoB — A0 106 wr.
MpoueHT oTBOAA KOHAEHCaTa — Ao 95 %
- KneunbeHbIN | NMoBepxHOCTHasn Twn ycTponcTsa -
npecc/ npoknevika/ Konunuyectso npokneunsatoLero crnos — 2,2—4 riv?
MernoBalnb- |MenoBaHue
Has  ycTa-
HOBKa
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1 2 3
- kanaHgp; |MoBepxHocTHoe  ka-| Tvn — AByXBanbHbIN.
naHapvipoBaHve no-|KonunyecTtso kanaHapos — 1 .
noTHa ¢ Uuenbto no-|MnagkocTs NonoTHa Ha Bbixoae — 30-200 cek
BbILLEHWS1 TMagKkocTn
Oymary, ynydweHus
neyatHblX  CBOWCTB
Oymary, MOBbILLIEHMS
NNOTHOCTU U BbIpae-
HVBaHWe  TOSLWWHBI
Bymarum
- HaKar, HamoTtka nonoTHa| Tun — neprndepuieckui.
Gymarn/kapToHa  Ha|[luameTp HamaTbiBaemoro pynoHa — 9002800 mm.
Tamoyp
BakyymHble |CospgaHve  Bakyyma|Tvn — BOAOKOMbLEBBIE BaKyM-HAcOChI.
Hacochbl anst cuctembl 06e3-| KoMnnekTHOCTb ycTaHoBkM — 5—10 w.
BOXMBaHUA  opMy-
Iowen 1 npeccoBow
yacren
Tennopeky- |Cuctema Tennopeky-|KOMNNeKkTHOCTb YCTaHOBKU: TEMNOOOMEHHMKN «BO3-
nepaumoH- |nepauum npu npous-|Ayx — BO3AYX», BO3AyX, BOAA, BEHTUNSITOPbI, CKpyO-
Hoe obopy-|Boactee Oymarn u|Gep
AoBaHuve KapToHa
MpogonbHo- |Pe3ka pynoHoB Ha|KonmyectBo B NoTOKE MallvHbl — 1-2 LWT.
pesatenb- | norpebutensckme MpownssoguTensHocTe — Ao 800 T/cyT.
HbI CTaHOK |dopmarTsl CkopocTtb — a0 2300 M/MUH
PynoHHo- Ynakoska pynoHos| MponssognTensHocTe — 80 60 pynoHoBs/
ynakoBoud-  |Bymaru/kapToHa
HbIA CTaHOK
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Tabnuya 2.23 — MprpogooxpaHHoe oGopyaoBaHUe NPOU3BoACTBa Gymaru/kapToHa

HavmeHosa-
Heobopyao-
BaHUs

HasHauyeHve

obopyaoBaHus

TexHonornyeckme xapakrepucTukm

1

2

3

Crycturens

CryweHve nonydab-
puKaToB

Twun — oaHo/aByx6apabaHHbIN.
MpounasoguTensHocTb — 60-380 T/cyT.
MoBepxHOCTL hunbTPaLmn —17,5-70 M2
KoHueHTpauus Ha Bxoge — 1 % — 4 %.
KoHueHTpauus Ha Bbixoae — 8 % — 30 %.
Ounametp bapabana — 3,5-5,8/1,5 m.
MoLHocTb 15—
30/110 kBT

OCHOBHOroO  anekrpogBuratens —

M'mopopas-

fueartens

POCI'IyCK NUCTOBbIX

nonydgabpukaTos

Twn — BepTUKanbHbIN.
MpoussogutenbHocTe — 50-250 T/cyT.
BmecTumocTs — 16-80 M°,
KoHuerTpaunsa — 2,5 % — 5 %.
MowHOCTL  3nekTpoaBUraTens nepemMeLuMBaroLLEero

ycTpoiictea — 90-270 kBT

OuckosbIn

buneTp

OuucTka M3BbITOUHOWM

060pOTHOW BOABI

TWn — CermMeHTHbIN/(NOTALMOHHBIN.

Konuuectso anckoe — 10—16 wr.

Ouametp gucka — 3660-3800 mMM.
MpoussoauTensHocTb — Ao 12 000 n/mMuH no oceeT-
NEeHHOW BoAe.
KoHueHTpaumsa 3000~
4000 mr/n.

KoHueHTpauma ceetnoro dunstpara — 10-50 mr/n.

MyTHOrO  duneTpara —

KOHLeHTpauus  cynepceeTnoro  cunbTpata — Ao

5 mrin

Mwppopas-
OueaTtenb

Bpaka

Pocnyck oBopoTHoro

Bpaka 6paka

Komnnekt obopynosaHus Gpaka noj MalMHON: rayud-
MeLwanka, ruppopasbusarens Gpaka MpeccoBow Ya-
CTW, ruapopasbmearens bpaka CyLUNIbHOM YacTu.

KoHueHTpauusi — 2.5 % — 4 %
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HanmeHoBa-

HasHaueHuve
HueoGopyao- TexHorornyeckme XapakTepucTukmn
obopyaoBaHusi
BaHuA
1 2 3
Cryctutene |CryweHne o6opoTHO-| Tun — wabepHbIi/besluabepHbIi.
Opaka ro 6paka bpaka MpounseogutenbHocTb — 15-240 T/cyT.
MoBepxHOCTb unbTpaLmy —14-50 M.
KoHueHTpaums Ha Bxoge — 1 %—2,5 %.
KoHueHTpauus Ha Bbixoge — 4-4,5.
Tun — wabepHbIn/be3lLabepHbIn.
MpownsBoguTensHocTb — 15-240 T/cyT.
MoBepXHOCTb ounbTPaLM — 14-50 M2
KoHueHTpauus Ha Bxoge — 1 % — 2,5 %.
KoHueHTpauus Ha Bbixoge — 4-4,5
Coptuposku | CopTupoBaHne o060-|Tun — BepTUKanbHasi COPTMPOBKA HAMOPHOro Tuna
Opaka poTHoro 6paka LeneBas.
abaput otBepcTmsa/wenm cuta — 0,2—4 mm.
KoHueHtpaums —2 % — 4 %
Ounctutenn | Ounctka 060poTHOrO | TN — BUXPEBLIE KOHNYECKUE OHYUCTUTENMN.
Opaka Hpaka KoHueHTpauua Ha Bxoge — 1o 1 %
Cucrema YnaneHue kpomkn u|KomnnekTHoCTb YCTaHOBKW: BEHTUNSATOP-
yaaneHus  |nbinu paspbiBaTens, cenaparop
KPOMKM "
Mbinu oT
NpPOAONbHO-
pesartenb-
HOro CTaHka
Cucrema YaaneHune nbinm ¢ KOMMNNEKTHOCTb yCTaHOBKWU: OTCachiBaoWme AWWKA B
yaaneHus  |NoBepxHOCTM NOMOT-[30HE MonepeyHoW M NPOAOSILHOW PE3KU MO LUMPUHE
nbiIM OT Mo-|Ha NnonoTHa BEHTUNATOP, MNbINEOTAENUTEND
noTHa B y3-
nax nucro-
pesku

D TexHonornyeckme XapaKTepPUCTNKKN 3aBUCAT OT NPOn3BOAUTENBHOCTU NMUHUN.
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2.6.13 TexHonorum n oCHoBHoe o6opyaoBaHue, NPUMEHsAeMbIe NMpu

NpPou3BOACTBE MacCoOBbLIX BUAOB Gymaru

Hanbonee maccoso BbinyckaeMbiMW BUAamu Bymarn sBNSOTCA pasnuyHble BUAbI
nMcyMx U neyatHbix BuaoB Gymarn. OcHoBHble TpeGoBaHusi, MpeabsBnsemble K nucue-
neyatHbiM Buaam Bymary, BKMOYaOT: MUHUManNbHblE konebaHus Mo WUPMHE MONoTHa Mo
macce Gymary nnowaaeio 1 M2 TONLWHE, MaAKOCTH, OTCYTCTBME Pa3HOOTTEHOYHOCTH U Mbl-
NIMMOCTK, AOCTaTOYHYIO MPOYHOCTL MOBEPXHOCTU. JddekTnBHOE obecrneyeHue ykasaHHOro
KOMMMeKca CBOMCTB 3aBUCUT OT NMPUMEHSIEMbIX TEXHONOTUA U BO3MOXHOCTEN UCMONb3yeMoro
OCHOBHOIO TEXHONOrMYeckoro obopyaoBaHns.

B HacTosiLee Bpemsi Ans OTNMBa pasfnn4HbIX MacCoBO BbiMyckaeMbix BUoB Gymaru
wunpoko ucnonbaytorcs BM ¢ aByxceTouHBIMU hopmytoWmMMK yeTporcTBamm. PopmyoLee
ycTponcteo obecneurBaeT BbicTpoe 06e3BOXMBAHNE MAacChl, PABHOMEPHYHO CTPYKTypy Oy-
MaXKHOro NoONOTHa, XopoLuee PopMoBaHMe Npu NGO CKOPOCTN MaLUMHbI, BLICOKOE yaepKa-
HVWe HanoNHUTENS N BOMOKHA, NErkKoCTb B YMNPaBneHnW, HU3KNe SKCnyaTaumoHHbIe pacxoapl,
06e3BoXMBaHWs ByMakHOro nornoTHa. Mcnonb3oBaHne HoBeULEN TEXHONOMMN hopMOBaHUs
Mo3BONAET U3rotTasnveaTb ODymarn ANs neyaTn, Kak cogepxalime B KOMMO3nLMKN APEeBECHYIO
mMaccy, Tak n 6e3 Hee. Vcnonb3oBaHue OPMYIOLIEro yCTPOMCTBA NpeanovTUTeNbHeE Ha
BbICOKOCKOPOCTHbIX BAM (cBbiwe 1200 M/MWH), a Takke Npy NPOBEAEHUU PEKOHCTPYKLUA
nnockoceToyHbIx BAM, AaBasi BO3MOXHOCTb AarnbHEWLIEero UCnofib3oBaHUss MHOTUX KOMIO-
HEHTOB MMOCKOW ceTku. BbymaxHas macca, nogasaemasi Ha hopMytoLee yCTPOUCTBO Yepes
HanopHbIN AWK, PABHOMEPHO pacnpegensietcs no wupuHe cetku. O6essoxmeaHne bymax-
HOM Macchl HauMHaeTcs Ha copmytowemM Bany. [anee cneayeT M3OrHyTbIN hopmyroWmMn
fawmak ¢ BEpTUKanbHO PacnoNOXEHHbIMU 3NAacCTUYHLIMK POPMYIOLLIMMKN NNaHKaMK, Tak
HasbiBaemas [-vacTb. C NMOMOLUbIO BakyymMa MOXHO YNpaBnsiTb CTPYKTYpOW MONOTHa B
Z-HanpaBneHun. GopmMytoLme nnaHkn MArko NpywxMMmaroTcs K 6allmaky NHeBMaTU4eCcKoW Cu-
CTEMOW.

MpeccoBas YacTb coBpeMeHHbIX BAM ansa nponseoacTea nucye-neyYaTHbIX BUAOB Oy-
Maru OCHallleHa Npeccamn C YANIMHEHHOW 30HON NPECCOBaHUs (C TPEMS MU YETbIPbMS 30-
Hamm) n 6e306pbIBHON NPOBOAKON NONoTHa. Mcnonb3oBaHne TOW MMM MHOW KOHCTPYKLMK
npecca onpeaensieTca TpeboBaHUAMU K U3roTasnmMBaemMomy Buay bymaru, a Taike paboven
ckopocteto BIM. Hanpumep, npyu npor3BoaCTBE BLICOKOCOPTHbIX BUAOB Bymarn 6e3 copep-
XaHna B KOMMNO3NLMM ApeBecHOlr macchl (Gymar — ocHoBbI Ans menosaHus, Gymarn pns

rnyBokoi neyatin) UCNonb3yHoT Npecca ¢ TPeMs 30Hamu npeccoBanus. MNpu aTom B nocnea-
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HEeM 3a30pe NPeCcCoBaHUs BEPXHASA CTOPOHa ByMaxHOro nosioTHa NpWKMMaeTCs K rnagkomy
Bany, YTo AaeT BO3MOXHOCTb PErynmpoBaTth [ByCTOPOHHOCTL NMOBEPXHOCTU NOMOTHA.

AddekTnBHaAA Cyllka neyaTtHbIXx BUAOB ByMaru, NMPOW3BOACTBO KOTOPbLIX OCYLLECTB-
NSAOT Ha BbICOKOCKOPOCTHbIX BAM (12002000 m/MuH), obecneumBaeTcs nNpu UCMONb30Ba-
HUWM KOHCTPYKLUUW CYLLUMITBHOM YacTu C OAHOPSAHON BEPXHEN KOMMOHOBKOW CYLUMIbHBIX LW-
NUHAPOB.

Ona otpenkn GymaxHOro MonoTHa NpY NPOM3BOACTBE NedvatHbiX Buaoe Gymarn uc-
nonb3yT NPOLECC KanaHAPVUPOBaHWS, Hanpumep, C MUCMONbL3OBaHWEM MAMKOro kanaHapa,
COCTOSILLIErO M3 ABYX BanoB — BEPXHEro NMaBalowWero, MMEILLEro MArkoe nokpbITUe, 1 BTO-
pOro NpUMBOAHOIO Bana.

Ans HamoTkm Bymarv Ha TambByp Ha BbICOKOCKOPOCTHbIX BAM ncnonb3yroT, Hanpumep,
HakaT MpMbl, MPOLIECC HAMOTKU Ha KOTOPOM YNpPaBnaeTCA COBPEMEHHOW CUCTEMON ynpaBs-
NeHnsa NNOTHOCTbIO HAMOTKW.

B tabnuue 2.24 npveeaeHbl OCHOBHbIe Tvnbl BAM.

Tabnuua 2.24 — OcHoBHble Tunbl BAM, ncnonbsyembie A4ns NpoM3BOACTBa MaccoBbIx BUA0B BGymaru

HaumeHoBaHue
HasHnaueHue obopyaosaHus TexHonornyeckne xapakrepucTuku
obopyaosaHus
1 2 3
1. 6AM MpouasoacTeo nerkome- | 1. HanopHei awmk MasterJet ¢ cuctemon
noBaHHoM Bymaru perynuposanus npocuna maccsl ModuleJet

2. IByxceTo4HOE hOpMYHOLLIEE YCTPONCTBO
DuoFormer TQy.

. Mpecc Tandem NipcoFlex.

. CywwuneHas yactb TopDuoRan.

. KnennbHei npecc SpeedSizerAT.

. BcTpoeHHoe menosaHue.
. WwpwuHa, mm — 8100-10600.

3
4
5
6. Msarkun kanangp EcoCal.
7
8
9. CkopocTtb, M/IMMH — 2000
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HaumeHoBaHne
HasHaueHune obopyaoBaHus TexHonornyeckne xapakTepucTukm
obopyaoBaHus

1 2 3

2. bAM MpoussoacTeo Bymaru . HanopHei swmk OptiFloll.

ANsi neyaTtm . Popmyrollee ycrponeTtso OptiFormer.
. Mpecc OptiPress.

. KnennbHbii npecc SymSizer.

. Markuin kanangp OptiSoft.

. Hakat OptiReel.

. lWupuHa, mm — 10 200.

© 0o O O~ ON =

. CkopocTb, M/MrH — 2000 (pacy.)

2.6.14 TexHONoOruA U 060pypoBaHue Ans NPOU3BOACTBA TOHKOA MerloBaHHOM
6ymarn (LWC)

LWC npumeHsieTca ANsS NPOW3BOACTBAa WNMHOCTPUPOBaHHbBIX KYPHAroB, NMPOCMEKTOB,
peKnamHbIX KaTanoroB C MHOrMOKPaco4yHown nedatbto. OTnnumTensHol ocobeHHocTbio LWC
ABNsSeTCA HM3kas macca Bymarn nnowageso 1 M2 (50-80 r/m?), uto obycnaenueaeT ocobeH-
HOCTW TEXHOMOTMN €€ MPOU3BOACTBA. B kayecTBe BOMOKHUCTBIX COCTABMNSAOWMX B KOMMO3N-
uum LWC ucnonesytot apesecHyto maccy (M, TMM, XTMM) 1 makynatypy B KOnu4ecTtse
60 % — 70 % u 30 % — 40 % cynbdaTHOM Unm GucynbUTHOM XBOMHON LIENNIONO3bI.

MpoekTHble MowHoctu BAM ana npoussoactea LWC gocturator 350-400 Thic. T B
rog npu wupuHe 9—10 M u pabouen ckopoctu 1500-2000 m/muH. B HacTosiLee Bpems BHea-
psieTCs KOMMNakTHas cuctema mokpon yactn BAM — POM, GeicTpo pearvpytowas Ha nsme-
HEHWS TEXHOMNOMMYECKMX NapameTpoB M noaaepkuparowas crabunbHocTL ee pabotel. Uc-
nonb3osaHne POM nosbiwaet sddektuBHocTb paboTtel BAM Ha 3 % — 10 %. Perynuposa-
HWe Maccbl ByMaXXHOro nonoTHa nnowaabo 1 M2 Ha ceTke BJM npouseoauTcs npv nomoLym
cTyneHyaToro anddysopa ruapasnmyeckoro HanopHOro ALyKa.

KOHCTPYKLMS MOKPOM 4acTu COBPEMEHHBbIX CKOPOCTHbIX BAM npeacraensier cobon
2-ceToyHoe opmytoee YCTpoucTBo — gap-former, obecneunBatoiee agdekTuBHOE
06e3BoX1BaHME MaCChl HA CETKE N BbICOKOE KayecTBO hopMoBaHUs ByMaxKHOro nonoTHa.

MoBbiweHne ckopocty BAM obycnaenneaeT HEOOX0AMMOCTb NMKBUAALMM CBODOAHbLIX
y4yacTkoB nepegadn ByMa)Horo nonoTHa B NPECCOBOW YacTW MallUuHbl, ANS YEero UCNomba3y-
FOTCH LUMPOKO3axBaTHbIe npecca BalumMavHoro Tuna, yBenudmsarowme nnowanb obe3Boxu-
BaHuga. CyxocTb nonoTtHa pocturaet 50 % — 52 %, pacxop napa Ha CyLUKY CHWbKaeTcs Ha
20 % — 25 %.
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TexHONornst UMMNynNbCHON CYLLKW SIBMISIETCS HOBLIM HamnpaeneHNeM B COBEPLUEHCTBO-
BaHWW NPOLIECCOB MPECCOBaHWS U B HACTOsILLEe BpeMsi HaXoAWUTCS B CTaaum BHefpeHus. Ee
OTNM4Yne OoT 0BLIYHOTO NMPECCOBaHMSA COCTOMT B TOM, YTO OAWH U3 BaroeB Npecca HarpesaeTcsi
rasoM UnM SNeKTpMYECTBOM A0 BbICOKOW Temnepatypsl (400 °C), 6narogaps 4emy CyxocCTb
nonotHa Bymarun nosbiwaetcsa Ao 60 % B TedeHne 20—-100 mc. NpuMeHeHne faHHOTO Crnoco-
0a no3BonseT COKPaTUTb Pacxoj SHepPruW, ynyywnTb NMPOYHOCTHbIE nokasarteny Gymarn u
OMNTUMMU3MPOBATL €€ KOMMO3ULNIO.

BkntoueHve ycTaHOBOK ANs MenoBaHua B cocTtas BIM cTtano Bo3aMOXHbIM nocne pas-
paboTKM KNennbHbIX MPEeCCOB BanKOBOrO YCTPOWCTBA MSIEHOYHOro TWMa, KOTOopble HaHOCST
MOKPOBHYIO MAcTy OLHOBPEMEHHO Ha oBe CTOPOHbI OyMaXKHOrO MOMOTHA MPU COXPaHEHWU
KOHTypHOro npoduns Gymarn. HoBble KOHCTPYKLMW MENOBaribHOro yCTpoMCTBa UMEKT ABa
Bana, K KaxoMy 13 KOTOPbIX NMPUMbIKAET AO3MPYIOLLMIA Ban, BPallatoLMACa CO CKOPOCTbIO,
OTIIMYHOWM OT CKOPOCTWU HaHOCsLLEro Bana, bnarofaps Yemy B MneHKe HaHOCUMOTO NMOKPOBHO-
ro cocrasa BO3HWUKAKT ycunus casura, obecnednsarolme ee cTabunbHOCTb NPY BbICOKOW
CKOPOCTW.

WUcnone3oearve SpeedCoater npun npoussoactee LWC paeT sHauuTenbHble npevmy-
LecTBa MO CPaBHEHWMIO C TPaAMLMOHHBIM AByxwabepHbiM ycTpocTtBoM. K HUM oTHOcuTCA
CYLLECTBEHHOE CHWXKEHWE KanuTanbHbIX 3aTpaTr M cokpalleHve Tpebyemon nrowaam nog
ycTtaHoBky. Opyrum npenmywectesom SpeedCoater spnaetca 6onee BbiCokas Npov3Boan-

TENbHOCTb MalLUMHbI.

2.6.15 TexHONMOrMM U OCHOBHOE 060OpyaoBaHMe, NPUMEHAEMbIE NPU

NPOU3BOACTBE Dymarn CaHMTapHO-rMrMeHNYECKOro HasHa4YeHUA

CoBpeMeHHble TeXHOMOMMM NpoussoacTea Bymary caHUTapHO-TMIMEHUYECKOr0 HasHa-
yeHust (CI'B) B OCHOBHOM OMPEAEnsiioTCS CBOWCTBAMU MCMONb3YEMbIX BONOKHUCTBIX MOIy-
habpukatos, XBB 1 ypoBHEM TEXHUKM OCHOBHOMO TEXHONOrMYECKoro obopyaosanus (6AM).

Ha coBpemeHHbix BAM, B 3aBUCUMOCTU OT KOHCTPYKUUW, MOXHO nofydvaTb OAHO-,
ABYX- U TPEXCINOMHYIO KPEMUPOBAaHHYH MW HekpenupoBaHHyto CI'b, Genyto nnm okpalueH-
HYt0, C TUCHEHNEM Unn 6e3.

Uarotosutenamn BM nna npoussoactea CI'b sBnsAOTCA pasnuyHble MHOCTPaHHLIE
KOMMNaHuu.

OcHoBHble napameTpbl coBpemerHbix BAM ans npoussoactea CI'b:

- WrpnHa cetkn — 1800-5600 mm;

- paboyas ckopoctb — 1800-2500 M/MuH;

- NpousBoauTensHocTb — 24—110 ThIC. T/rog;
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- AnameTp AHkn-umnuHgpa — 3660-5500 mm;

- Macca 1 m? 6ymarv — 1145

- cTeneHb kpenuposaHus — 10 % — 30 %.

CospemerHast BAIM ans npounssoactea CI'b, kak NnpaBuno, BKNOYaET:

- T’MAPaBNNYECKMIA HaMOPHbLIN AWK C pasaenvTensHeiMU neperopogkaMn Ans Bblpa-
©OTKN MHOrOCIONHON ByMarn 1 CUCTEMON aBTOMAaTUYECKOro perynmpoBaHus npoduna mac-
cbl 1 M? 3a cueT pasbasneHus 0GOPOTHOI BOAON MO 30HaM HaMOPHOrO ALLMKa, obecneuvsa-
LM PaBHOMEPHYHO TYpPOYNeHTHOCTE NpW Hamnycke Macchl Ha CeTKy,

- KOMNakTHoe hopMytoLLlee YCTPOUCTBO, obecnevnBatoliee kadecTBeHHoe hopMoBa-
HWe, CHKEHNE KonunyecTea 00OpbLIBOB M yBenuyeHue ckopoctm bAM;

- Npecc crneumanbHoOn KOHCTPYKUMM C WU3OTHYThbIM GalmMakomM U YANUHEHHOW 30HOM
NPECCOBaHNSA, MPUMEHEHME KOTOPOro B KOHCTPYKUMM BAM obecneunBaeT BbICOKOE KauecTBO
CI'b v cokpalleHme yaenbHoro pacxoga sHeprum;

- NepOPMPOBAHHLIN CYLUUIBbHBIA LMNMHAP ANS CyLKU Bymarn ¢ npoayBaHUEM CTPyr
ropsYero Bo3gyxa WUnu CyLUUIbHBIA LWNMHAP «AHKU» C KONMNaKoOM CKOPOCTHOW CYLLKM, Mnpe-
WUMYLLIECTBOM KOTOPOIO SIBMSIETCH BO3MOXHOCTb COKpaTUTb NMPUMEPHO B 2 pa3a notpedrneHune
3Heprum no cpaeHeHuto ¢ BIM, ocHalleHHoW nepdopupoBaHHbIM CYLLUMBHBIM LUMUHAPOM
npoAyBaHWeM CTpyn ropsidero Bosgyxa. CospemerHblie BAM moryT BbiTe 6€3 Unv ocHaLLeHbI
KPEnUpyoLWmMM yCTPONCTBOM. Jna MHTEHCcMdurKaummn cywkm Bymarn npegnonaraetca ocHa-
LLeHWe MaLUWHbI TeNMOBbIM LLEHTPOM, paboTatowmm Ha NpUPOAHOM rase;

- MAMKAM KanaHap (4Ns MHOTOCMIONHOW HekpenupoBaHHoW Bymary nocne CyLiku cTpy-
AMU ropsiHero Bo3gyxa) v TMCHUSbHbLIN NPecc;

- HaKaT C CUCTEMOMN aBTOMAaTMYECKOrO PErynnpoBaHns HaTsxkeHUs GyMaxHoro nomnor-
Ha 1 NNOTHOCTM HaMOTKN TamBypoB Bymary;

- cucTeMy yaaneHusi ByMaykHON MbINW Ha yYacTke OT Kpenvpyrowero wabepa Ao Haka-
Ta, obecneurBaroLen KOHLIEHTPaUMIO NbiNv B BO3ayxe He 6onee 1 mr/m>.

CoBpemeHHble BJM ocHaleHbl aBTOMaTU3MPOBAHHOW CUCTEMOW perynupoBaHusi
BNaxHocTn ByMary B MalUMHHOM U MonepeYHoM HanpaBneHUsx.

ACYTI 6ymaxHor cdabpukn npegycMatpusaeT ynpasneHve U perynupoBaHue npo-
LieccoB pasmMona 1 NOAroTOBKU MacChl, KOMMO3WLUMM MaCChl, UBMEHEHME KOMMO3ULIMKU B COOT-
BETCTBUM C 331aHUEM Ha Bbinyck Bymaru, perynmpoBaHiie Macchl 1 M, BIaKHOCTH, CTENeHu
KpenuposaHusa Bymaru.

B kauectBe BONOKHUCTLIX NonydabprkaToB AN U3rOTOBIEHWS BbICOKOKAYeCTBEHHOM
CI'b umcrnonb3yoT cynbdatHyto 6eneHylo XBOWHYIO W NUCTBEHHYIO Uensonosy, GeneHyio

XTMM (npermyLLEecTBEHHO XBOWHYIO) U OTOErNeHHoe BTOPUYHOE BOMOKHO. B HEKOTOpbIX BU-
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nfax CI'b, Hanpumep, ANS U3roTOBNEHUS CKaTepTel U MOMOTEHEL, UCMOMb3YIT XUMUYECKNE
BOJOKHa AMUHON 5-9 MM (MonuadupHble, BUCKO3HbIE U T. M.).

OcHosHble Tunbl BAM, ncnonbsyemble ana npoussoactea CI'b, npuseaeHs! B Tabnu-
ye 2.25.

Tabnuuya 2.25 — OcHoBHble TUNbl BAM, ucnonbayemsie ans npoussoacrsa Crb

HaumeHoBaHne HasHaueHwve
TexHonornyeckue xapakrTepucTukm
obopyaoBaHua obopyaoBaHus
1 2 3

1. BAM, koHuenumsa Mpounssogcteo CI'B | 1. M'apoavHaMMYECKUA HANOPHBLIN AWK C
PrimLine 1,2,3-cnoviHbiM doopmMoBaHnem GymakHOM
Macchbl.

. dopmytoLiee yerpouncteo Crescent Former.
. Mpecc 6awmayHoro Tvna TissueFlex.

. CywwuneHas vacte PrimeTAD

. Kpenupyrowmin wabep.

. FopnsoHTanbHbIN Hakar.

. CkopocTb, M/MyH, — 1000—2200.

. WvpuHa ceTku, mm, — 2000-5600.

. Temneparypa Bo3ayxa B KONNaKke CKo-

O 00 N O 0~ ODN

poctHowm cywiku, °C, — 300-700

2. BAM, koHuenuua Mpownasopcteo CI'b | 1. HanopHein swmk OptiFlo 11.

Advantage 2. ®opwmytolee ycrporcteo Crescent Former.
3. MNMpecc 6awmaydHoro Tuna ViscoNip.

4. AHKN-UMNNHAP W KOMMaK CKOPOCTHOW CyLU-
kn AdvantageAirCap.

5. Kpenupytowmin Luabep.

6. Fopu3oHTanbHbIA Hakar.

7. CxopocTtb, M/MWH, — 1600—2000.

8. WunpwuHa ceTkn, mm, — 2800

Ansa ynyJweHus kayectea CI'B B COBPEMEHHBIX TEXHOMOMMAX UCTONb3YIOT YNPOYHS-
foLme foGaBKu, MSArYUTENM, CPEACTBA ANS YNyYLLeHUS KPEnNMpPOoBaHUS, a Takke KaTUOHHbIE
KpacuTenu pasnuyHblX OTTEHKOB, obecneumBarome paBHOMEPHYIO okpacky Gymarn npy Mu-

HMManbHOM 3arpasHeHun OGOpOTHbIX BOA.
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OnemeHTOM TexXHOMorM4Yeckon Lienoyky npu npoussoactee CIb sBnsoTca npoaons-
Ho-pesaTteneHble ctaHku (MPC) co ckopocTbio pe3kn Ao 2200 M/MuH, No3BonaoLwme paspe-
3aTb pynoHbl Bymarn Ha HeobxoauMyto Ana AarnbHeuwen nepepabotku wWnpuHy. CoBpemeH-
Hble MPC, umetome B packare A0 YETbIPEX PYNOHOB, OCHALLEHbI OPUMMHANBHBIM HOXEBbLIM
BaroM, npegycMaTpuBalolLiUM Hanuuve WHAMBUAYANbHOrO MNPUBOAA AMNA K&OKAOro HOXa.
Hacrtpoviky dpopmata ana peskm bymarm Ha Takux NMPC onepaTtop ocywecTBrnseT npakTuye-

cku 6e3 ocTaHoBa.
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2.7 KoTnbl ana cxuraHua apeBecHO-KOpbeBbIX OTXOA40B U OCaflKoOB
OUYUCTHbLIX COOPYXXEHUMN

XuMuyecku MexaHnuyecku O6esBoxeHHbie
OYMLLEHHas OMNLLEHHER kopo-
Boaa Boaa JAPeBecHbIeoTX0 bl
MpoMeXKyTOUHbIA
Mpouve P GyHKEp C HWKHUM
HyXBbI pasrpy3ouHbiM
YCTPOWCTBOM
A 4 A
OGopyposatue 1« ByHKep TonnuBea ¢
noaorpeea n . BEPXHUM - ByHkep
.qeaa;;upc;aaHM — nepemMeLLMBaloLUM b cepol
oA YCTPOWCTBOM U HWKHUM Yaen
paavagbHbIM MeXaHWU4ecKoro
pasrpyjqukom 06e3BoXUBaHUA
ocagka
O6op-e npur- L 2
l«— A v goamp-a "
XAMWKATOB YpasHUTENbHBIW KapMaH
C pasrpy304HbIM
y
Cucrema v HeobpaboTaHHhlii
Bzﬁazpaa-ra —| —| — PotopHble v ocanok
KOH epcaTa nuTarenv Bytkep
A h neckda 4— ecok
\ 4 {MHEPTHbIA
— ——» marepuan)
O6opyaosaHu
Bosayx | € noAorpesa _ KoTen JbiMOBbI N OnekTpocounbT
—P»| Bo3gyxa gns e p
ropexus rassl | OvuimoBasi
< TpyGa
T Netyuan
I 3ona
< | Pacronouno
e
3|o € TONNUBo
g MNeperpeTuiit ﬂ;):::ﬂ
ol|0
=f° nap A 4
\ 2R | | Cucrema c6opa Cyxas
Cuctema cbopa l "| wynanexmns sona
U yAaneHus l B
JAOHHOro =
I L k- MpossogctBo [ | | Tennas sBoaa B oTean
% § 3NEKTPO3HEPIUN KaHAM3aLMIO
v 8|* O1paboTaHH
= OneKTpoaHeprus bifi nap
Cucrema | CobCcTBEHHbIE
NpoceuBaHus § HYXabI
AOHHOrO z y BCTIOMOraTesbHbIX
l S| MMpoussoacTBEHHbIE
€| w BcnomorarencHble
[oHHbIV Ocagok TennasaBogaB [ 00BbEKTbI
B OTBan KaHanuaaumio npeanpusATAN

PucyHok 2.22 — O6Luas TexHonornyeckas cxema npoLecca CKuraHust Kopo-

ApeBecHbIX 0TX0A40B N 0CaAKOB CTOYHbLIX BOA NpeanpuAaTus
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2.7.1 OnucaHmne TeXHONOrMYECKOro Npouecca CXUraHusi KoOpo-gpeBeCHbIX

OTXO4OB NPOU3BOACTBA U OCAAKOB CTOUYHBLIX BOA

I'Ipoqecc CKUraHmsa oTxo4oB npomasoacTea M O0CaakKoB CTOYHbIX BOJA BKMHOYaeT cne-

AYHOLLME MOAMNPOLIECChI;

- MOArOTOBKA TOMMMBHOW CMECU U Nogada B KOTen;

- MOArOTOBKa NUTAaTENbHOW BOAbLI M NOAaqa B KOTEN,

- NOAroToBKa BO34yxa ANNA ropeHnsa 1 nogada B KOTen,

- FOpEeHMe TONnmuBa B CreLmanm3npoBaHHOM ToMke (peakTope);

- c6op ¥ yaaneHue 3onbl U AOHHOMO 0CafKa;

- MpocevBaHe AOHHOro 0CaaKa;

- O4UCTKa AbIMOBbIX ra30B.

WHdopmauums no ykasaHHeIM nognpoLueccam npeacraeneHa B Tabnuue 2.26.

Tabnvua 2.26 — OnncaHme TEXHONOrMYECcKoro NpoLecca CXXMraHus Kopo-ApPEeBECHbIX OTXOA08B

NpPOU3BOACTBA N 0CaAKOB

CTOYHbIX BOJ,

BalOLWMM  YCTPONCTBOM
W HWKHUM pagunanbHbIm
pasrpy3umKom,;
-YPaBHUTENbHbIA  Kap-
MaH C pasrpy304HbIM
YCTPOWUCTBOM,;

-POTOpPHbIE NUTATENM

Stan .

. BbixogHon | OCHOBHOE TeXHOMOrn4e-

BxogHoOW noTok npoecca Smuncenu
NOTOK ckoe obopyaoBaHue
(noanpouecc)

1 2 3 4 5
-Heo0e3BOXKEHHbIN 13.1.1 Tlog-|-TonnmB- | -NEHTOuYHbIE NPECCHI; -rasoBble Bbl-
0CaflOK CTOYHbIX BOA; |rOTOBKa TOM-|Hasi CMECh |-NMPOMEXyYTOYHbIA  OyH-|Opockl (B aTtmo-
-06e3BOXEHHbIE KO- |NMBHOW CMe-|Haanexa- [kep ocagka C HWKHUM | cdepy);
poapeBecHble  OTXO-|CW W Mnofjauya|Lliero Ka-|pasrpy3oyHbiM YyCTpou-|-Boga oT o06es-
abl; B KOTEn yecTBa CTBOM,; BOXMBAHUSA KO-
-cepa; -byHkep TOMMMBa  C|pOApEeBECHbIX
-3MEeKTPO3SHeprus BEPXHUM  MepemMeLln-| OTXoA0B U ocag-

KOB CTO4YHbIX BOA

(B kKaHanusauuo)
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STan

BbixoaHown | OCHOBHOE TeXHONornye-
BxogHown noTok npotecca Smncenn
NOTOK ckoe obopyaoBaHue
(noanpouecc)

1 2 3 4 5
-XUMHU4eckn ounweH-|13.1.2 lNog- |-koTnoeas |-geasparopebi; -wym ot pabo-
Has BoAg,; rotToBka nu-|Boga -yCTaHOBKa MPUroToB-|TaroLlero obopy-
-KOHAEeHcaT; TaTenbHOW |Hapne- neHvs 1 [03MpoBaHVs | f0BaHNS,

-nap; BOAbl M MO-|Xallero |XMMMUKaTOB, -Tennas sBoja u3
-3NeKTPO3Heprus; Jaya B KO-|kauecTBa |-nogorpeBaTeny HU3KO-|YNnoTHEHUN
-XUMUKaTbI Ten ro U BbICOKOrO AaBrie-|HacocoB B KaHa-
HUS; nm3aumio;
-nuTaTensHble anek-|-koHaeHcat Aang
TpOHacoChl NOBOTOPHOrO UC-
nonsL30BaHNs
-BO3A4YX; 13.1.3 Moga- |HarpeTbi |-naposble  kanopude-|wym oT paboTa-
-nap; roToBKa BO34YyX pbl; towero obopyno-
-3NeKTPO3Heprus BO34yxa ang -OYTbEBbIE BEHTUNATO-|BaHUS;

ropeHns  u

pbl

-koHAeHcaT Aans

nogavda B MOBTOPHOrO  UC-
KoTen NMorb30BaHMs
-TONMMBHas CMeCh; 13.1.4To- |neperpe- |BogooOxnaxpaemas -ObIMOBblE  rasbl
-BO3AYX; peHve Ton-|Thii Nap |npoBanbHas peleTka |(Bkhro4vas yacTtu-
-pacTono4yHoe TOMnnu-|nvBa B crie- Ubl necka) B cu-
BO; Lnanmampo- CTEMY OYMCTKM,
-KOTNoBas BoA A, BaHHOW TOM- -NpoayBoYHas
-NecoK,; ke (peakTo- Boga B cenapa-
-3NEeKTPOIHEPTUS pe) TOP NpPOAYBOK;

-fOHHas 3ona u
0Ccaflok B CUCTe-
My cbopa n yaa-
NeHns;

-wym ot pabo-
Tatowero obopy-

JoBaHuA
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Oran

. BobixogHon | OcHOBHOe TexHonoruye-
BxoaHown notok npouecca Omuccum
noToK ckoe obopyaoBaHue
(noanpouecc)
1 2 3 4 5
-3ona (netyyas w|13.1.5 Cbop |3ona n|cuctema  ckpebkoBbix |-lwyM oT pabo-
AOHHas rocne KOH-|M yAaneHue|JOHHbIA | KOHBeWepoB Tarowero obopy-
BEKTMBHOM LWaxTbl); |305bl U AOH-|0CaaokK [OBaHus;
-AOHHbIA OCafoK; HOro ocagka -Tennasi Boja B
-3NEeKTPOSHEPIUSA; KaHanmsauuto,
-MEexXaHU4eckn  o4n- -3ona B OTBan;
LLeHHas Boga -LOHHbIA 0CapokK
Ha npocenBaHne
-AOHHBIA 0CafOK; 13.1.6 Mpo- [npocesH- |ceTyaTbin buneTp (rpo-|-wym ot pabo-
3NEKTPO3HEPrUS ceMBaHMe | HbIA MeCcoK |XoT) Tarowero obopy-
ZOHHOro ans  no- [OBaHus;
ocagka BTOPHOro -[OHHBbIA  OCaAokK
NCMonb- (cnekwwuincs ne-
30BaHuA COK) B OTBan
ObIMOBbIE rasbl 13.1.7 Ounc | abimoBbIe |-3neKTpoUNbTP; -OuUNLLEHHbIE
Tka  AbIMO-|rasbl c|-abIMocockl AbIMOBbIE rasbl B
BbIX rasoB |AonycrTu- atmocdepy  ue-
MbIM  CO- pe3  AbIMOBYH
AepxaHn- TpYOYy;
emM neTty- -neTyyas 3ona B
yer 30nbl cuctemy cbopa um
n  ppyrmmx yhaneHus.
B3BELLEH-
HbIX  yva-
cTuy
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XapaKkTepucTmky OCHOBHOrO 00opya0BaHNs NpeacTaeneHsl B Tabnuue 2.27.

Tabnuya 2.27 — XapaKkTepucTukn OCHOBHOrO 060pyA0BaHUS NPOLECcca CUraHUsi KOPOLPEBECHbBIX

0TXO040B NPON3BOACTBA N 0CaAKOB CTOYHbLIX BOA

TexHonornyeckue
HavnmeHoBaHne ob6opyaoBaHusi| HasHaueHvne obopyaoBaHus 1
XapaKkTepucTuKn
1 2 3

MpomexyTouUHbIN OyHkep
ocafika C HWXHUM pasrpy-

304HbIM YCTPONCTBOM

[ns perynuposaHns pasHO-
MEPHOW nogaym ocagka K Ko-
poO-OpeBECHBIM OTXO4aM B

HY>XHOW nponopuum

MonesHbIh pacyeTHbIn 06bem

6yHkepa — 50 M°.

BnaxHocTs MmaTtepuana, 75 %

ByHkep Tonnuea ¢ BepxHUM
nepemMeLLnBaloLLMM  YCTPOR-
CTBOM W HWKHUM paguans-

HbIM Pasrpy34nkom

PaBHomMepHoOe nepemelunBa-

HAe  ocagka WU Kopo-
[PEBECHbIX OTXOLO0B.
PaBHomepHaa nogava TON-
TNMBHOW CMECK Ha CXuraHue
W perynmpoBaHne nogayw.
CosfaHne 3anaca ToOMNUB-
HOW CMecu Ha 3ajaHHoe

Bpemsi

MonesHbih pacyeTHbIn 0b6bem

ByHkepa, 100 mM°.

BnaxHoCTb TOMNMMBHOW CMecKn

61,67 %.

Paamep uacTuy TOMMNMBHOM

cmecy, 3,1-90 mm.

HacbinHas nnotHocTk, 0,7 ™

YpaBHUTEMbHBI KapMaH ¢

pasrpy304HbIM YCTPOACTBOM

PerynupoeaHue nogadm Ton-
JIMBHOW CMECU Ucxona un3 3a-
JaHHoM naponpon3Boam-

TEeNbHOCTW KOTNa

PoTopHble nuTaTenu

[JononHuTtensHoe  nepema-

nbiBaHWE W W3MErbYeHue
TOMMMBHOW CMecH.
3awmTa oT NpMCOCOB BO3AY-

Xa B TOMKy

ByHkep cepbl

Ana nogayn cepbl B TONNMB-
HYIO CMeCb C LIENbH CBSI3bl-
BaHUA xropa B 00e3BOXEH-
HOM Ocafike U1, kak CrneacTeme
CHUXKEHNA KOPPO3UK MOBEPX-

HOCTEN Harpeea KoTna

MonesHbin pacyeTHbI 06beM

ByHkepa, — 2,0 M°
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HavmeHoBaHue obopyaoBaHusi

HasHaueHwe obopyposaHus

TexHonoruueckue

XapakTepuCTUKK n
1 2 3
Leasparopsl Tepmunyeckas Jeaspauus | [pon3BOAUTENBHOCTL —  5—
BOAb! ANs yaaneHusa pacteo-|300 T/vac.

PEHHLIX B BOLE arpecCUBHbIX
rasoB (KMcnopoga n SUOKCU-
ha yrnepoga).

CosgaHne 3anaca peaspu-

POBaHHOM BOAbI HA 3agaHHOE

obvem Gaka feaspupoBaHHON
Bogbl — 2-75 M°

BpPEMS
YcraHoBka npurotoeneHus | KoppekumoHHas obpaboTka -
1 A,O03MPOBaHNSA XMMVKaTOB | A4ea3puvpoBaHHON BOAbl  C

Lenblo CHWKEHWUSI  YrTIEKMC-
JIOTHOM KOPPO3MU U CHUXKE-
HMS CcogepxaHus B Boje

OKMCIOB Xene3a

[MoporpeBarenn HU3KOrO u

BbICOKOro gaslieHunsA

MoporpeB Bogbl Ao Tpebye-

MOW Temnepatypbl nepej,
[leaspaTopoM 1 3a HUM Ans
LOCTUXKEHUSI pacyeTHbIX Mo-
kasatenen paboTbl Aeaspa-

TOPOB 1 KOTNA

Pabouee paeneHve rpetowjero
napa — 1,5 MlMa.

Pabouas Temnepatypa rpeto-
wero napa — 300 °C.
TemnepaTypa Boabl Ha Bxoge

1 Ha Bbixoge,°C

MutaTtencHble ANeKTpoHa-

COCbl

Mosaya KOTMOBOW BOAbI B

BapabaH koTna

MpounssoguTensHoCT —
275 Tlvac.
PasBuBaembIn
120 6ap.
Tpebyemblli 3anac no KaeBuTa-

Hanop —

unm — 90 Bap.

KN — 79 %.

MoTpebnsemas anekTpuyeckasn
MoLHocTe — 1250 kBT.
YacToTa
3000 o6/MunH

BpAaLLEHMS,
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HaumeHoBaHue 06opyaoBaHUA

HasHaueHune o6opyaoBaHus

TexHonornyeckune

xapakrepucrim

2

3

Maposble Kanopudepsl
NepPBUYHOTO/BTOPUYHOIO

BO3ayxa

MoporpeB Bo3gyxa [o Tpe-
Oyemon Temnepatypbl Ans
JOCTWKEHUS pacyeTHbIX Mo-
Kasatenei oxuraHus Ton-

NNBHOW cMecu

PaGouyee paBneHve rpetowyero
napa — 1,2 Mla.

Pabovas Temnepatypa rpeto-
wero napa — 270 °C.
Temneparypa Bo3gyxa Ha exoge/
Bbixoge — 35/80 °C —120 °C.
Tennosas mowHocTs — 1350/
2400 kBt

[yTbeBble BeHTUNATOPbI

NepBUYHOTO/BTOPUYHOIO

3abop v nogaya Bo3ayxa B

TOMKy KoTna

|-|pOI/I3BOAVITej'IbHOCTb —_
17,4/117,5 umlc.

BO3ayxa O6wasn pa3HOCTb AaBreHUn —
17,92/6,0 kMNa.
Temnepatypa Bo3ayxa Ha BXO-
ae — 40 °C.
YacroTa BpaLeHna —
1000 o6/mMuH
Bopooxnaxaaemas npo-| CosfaHne NceBAOOKMKEHHO- | BNaxHOCTb TONMMBHON cMecy,

BanbHaa pelleTka

ro Crnosi, KoTopblA (PYHKLMO-
HUPYeT Kak TEensioBOW akKy-
MYFATOP, MoAAEPKUBaOWMIA
MPOLECC rOpeHns 1 Bbipas-
HMBaKOWMIA RyKTyauumn, Bbl-
3blBAEMble KavyecTBOM pas-
NWYHBIX BUAOB TOMMUBA.

Ynanenne rpybon dpakuum
mMaTtepvana KUnsLwero cros

(cneKkwumnca necok, Mycop)

60 % — 64 %.

Huawas Tennota cropaHus
TOMNMBHOM cMecK Ha pabouyto
maccy — 1,4 kkan/kr.
Anvabatunyeckaa Temneparypa
cropaHus — 1188 °C.
Pasmep YacTuL, MHEPTHOro Ma-

Tepnana — 0,5-1,5 mm

Cucrema ckpebKoBbIX KOH-

BElepoB

MepemelleHne mateprana B

npepenax uexa

Flpomaao,q NTENbHOCTE —

6,0 Hac. Moy
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HavumeHoBaHue o6opyaoBaHus

HasHaueHune o6opyaoBaHus

TexHonornyeckue

xapaktepuctum "

1

2

3

CeTyartbin ounNbTP (rPOXOT)

lMpocenBaHne poHHOro ocaa-
Ka ana otaenenuns dpakumm
necka, noaxoaswero Ans

NOBTOPHOMO NCNONbL30BaHNA

MpounssoguTensHOCTb —
6,0 M.
YactoTa
20 o6/MUH.
MowHocTe peaykropa, 1,5 kBT.

BpaweHns —

[biMococsl

[MpeoponeHne conpotuene-
HWS rasoBoro TpakTa pAns

yhaneHua AbIMOBbLIX rasoB

MpounssoguTensHOCTb —

48,7 nm’lc.

O6wasn pasHoCTL gaBneHnn —
4,66 kMa.

Temnepatypa Bo3ayxa Ha BXO-
ne — 180 °C.
YacroTa
1000 o6/MuH

BpaLLEHNs —

K TexHONOorn4Yeckne XxapakTepucTmkmn 3aBucaT ot Tpe6yeM0|7| npousBoAUTENBHOCTU NUHUN

173




MpvpoacoxpaHHoe o6opyaoBaHMe npegcTasneHo B Tabnuue 2.28.

Tabnuua 2.28 — lMpupoaooxpaHHoe 06opyAOBaHUE NpoLecca CUraHnsa KOpo-APEBECHbIX OTXOL0B

npon3BoACTBa U OCaAKoB CTOYHbIX BOA

TexHonornyeckune
HanmeHosaHue obopygosanus | HasHaueHue obopyaoBaHus n
XapaKkTepucTrKM
1 2 3

OnekTpoduneTp

Ons ynasnvBaHus TBepabIX

YacTuy (Nbinb, NeTy4as 30-

O6bemMHbIN NOTOK AbIMOBLIX ra-

30B (BNaxXHbIX) — 43,4 HM®/C.

na) C NOMOLLILIO aNeKTpoCcTa- MaccoBbIf NOTOK AbIMOBLIX ra-

TUYECKOro Mons, cozfaBae- |30B (BNaxHbIX) — 53,2 kr/c
MOrO MeXAy KOPOHUPYOLWN- [TemMnepaTtypa AbIMOBbIX ra3os,
MW 1 OCaaUTENbHBIMWN 3NeK- |HopmManbHas — 165 °C.
Tpoaamm MakcuMarnbHasi NoCTOsIHHaNA
Pabouyasn Temneparypa,185 °C.
Temnepartypa KOHCTPYKLUM —
230 °C.

MNMepenaa naeneHns Ha ycTa-
HoBke, 350 Ma.

KNna — 95-99,75 %

2.8 Npou3BoACTBO BOJIOKHUCTOM MacChl U3 MaKynaTypbl.

Mcnonb3oBaHue Makynatypbl Npu Npou3BoacTee Gymaru U KapToHa

BTopuyHOEe BOMOKHO CTano HE3aMEHVMMbIM ChiPbeM AN GYMaXKHON NPOMBILLNEHHOCTH.
Ha ero gonto npnxoanTcs NpUMEPHO 0fHa TPETb BCEX BONMOKHUCTLIX MaTtepuanoe Gnarogaps
HW3KOWM CTOMMOCTW pEreHepupyembIX BOJIOKOH MO CPaBHEHNIO C COOTBETCTBYHOLLIMMM COPTaMU
ToBapHOW Lienstonossl U bnarogaps ToMy, YTo yTUNU3auma Makynatypbl CTaHoBUTCS Bee 60-
Nee 0o6Len NpaKTUKON BO MHOMMX €BpOMEenckux ctpaHax. Ho Heobxoammo yunTbiBaTbh, YTO
noaaepxaHve Lykna NpousBoACTEa C HanMyuMeM B KOMMO3MLMM BTOPUYHOMO BOMOKHa Tpeby-
€T NUCMNONb30BaHMA HEKOTOPOrO KOIMYECTBA NEPBUYHOIO LIENMONO3HOro BOMOKHA, C TEM YTO-
Obl 06ecneunTb NPOYHOCTL M ApYr1e CBOWCTBa npomnseogumon Symaru [4, 5].

Ana achpeKkTMBHOro NCNoNbL30BaHNSI BTOPUYHOFO BONOKHA ero Heobxoaumo cobupats,
copTUpOBaTh U KnaccuduumpoBaTb B COOTBETCTBUM C €ro kadectBoM. [Nostomy nocne cbopa

MakynaTypbl ee CopTUPYIOT. HexenaTenbHble BKIMIOYEHUS, TakMe kak Nnactuk, namuHupo-
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BaHHas Gymara 1 T. ., M0 BO3MOXHOCTM YAANAT Kak MOXHO Gonee TLaTenbHo [0 Toro, Kak
yrnakosaTb Makynartypy B suge kun. OTcopTvpoBaHHas MakynaTtypa oBbl4HO NpeccyeTcs Ha
crneumarnbHbIX NaKeTMPOBOYHbIX Npeccax. Mcrnonb3osaHHas Gymara, nonydaemas B 60nbLIMX
KONMMYECTBaX M3 NMPOMBILLNEHHbIX UCTOYHMKOB, 0ObIMHO NOCTynaeT Ha BGymaxkHyto habpuky B

Lex nepepalboTkm MakynaTypsbil.
2.8.1 NpuMeHsieMble NpoLecChbl U TEXHOMOMMU

Cuctembl nepepaboTkv MakynaTypbl OTNIMHAIOTCHA B 3aBMCUMOCTM OT Buja Npous3BO-
Amol 13 Hee Bymarn n kaptoHa. OBbI4HO MpoLEecChl NPOU3BOACTBA pereHepupyemoro Bo-
nokHa (PB) pensTcs Ha ABE OCHOBHbIE KaTeropun:

- MPOLeCChl, B KOTOPbIX MCMOMNb3YEeTCH UCKMIOUUTENBHO MexaHudeckan ouuctka, 6es
yaaneHua TunorpadCkon Kpacky, ANA NPOU3BOACTBA TaKOW NPOAYKUMM, KaK TeCTnanHep,
ropoKapToH, KOPOBOOYHBIA NI TAPHBIN KAPTOH,;

- MPOLECChI C NCMOMBb30BAHNEM MEXAHNYECKON OYNCTKN N YAANEHUEM YEPHWIT U TUMO-
rpadckon Kpacku Lns NPOU3BOACTBA TAKOW NMPOAYKUMM Kak raseTHaa Gymara, TOHkas caHu-
TapHo-rurneHnyeckas bymara, nevatHaa Gymara v Gymara Ans KONMPOBAaNbHOW TEXHWKM,
XypHaneHas Gymara (cynepkanaHapupoBaHHas/MenoBaHHas), MenoBaHHbIM KapToOH U yna-
KOBOYHBIA KApPTOH UK TOBapHas MakynaTypHasa macca, ocBoboxaeHHas oT Tunorpadckon
Kpacku.

Ha GymaxkHbIX habpurkax NPUMEHSIOT pasnvuyHble CUCTEMBbI NepepaboTkn makynary-
pbl. Bce npouecchl cucteMbl NpeAHasHaqeHsbl AnA pa3BoriokHeHust nepepabartbiBaemon ma-
KynaTypbl, Aenokynauum (pa3BonokHEHWE MyYKOB BONOKOH — (orokyn) v yAaneHus pas-
JIMYHBIX BKMHOYEHMA. CXeMbl YCTAHOBOK MO MPOU3BOACTBY MaKynaTypHON MacChl UMERT CXO-
)ve Gnoky, KOTOopble UCMOMb3YHTCS ANS CO3haHUA 3af,aHHOM TEXHONOMMYECKON Cxembl. Tu-
nMYyHan cxema MpoLecca NPON3BOACTBa MaKynaTypHOW MacCkl COCTOUT U3 CrieayroLmx ane-
MeHTOoB (6r1okoB):

- XpaHeHue MakynaTypsl,

- MPOM3BOACTBO BOMTOKHMCTOWN Macchl U3 CyXOW MakynaTypbl;

- YAAneHne MexaHN4ecknx npumecen;

- YAaneHue YepHun (Kpacku) ¢ MOMOLLBHO (hrioTaumn (415 BbICOKOCOPTHOM MPOAYKLMNY);

- O4MCTKa TEXHOMOrMYeCcKon BOAbl;

- YTURM3aLmMs 0CaaKa U OTXOAOB.
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2.8.1.1 XpaHeHue makynatypsbl

Makynatypy npneo3sT Ha BymakHyo abpuky B kunax. Ha HekoTopble npeanpusTus
MakynaTypa NocTynaeT Takke HaBanoM B 60MbLIMX KOHTEAHEpax Unu NPMBO3UTCH camMocBa-

namu. Makynartypa Ha 6yMaxHbIx dpabpukax xpaHUTCA Ha crieymanbHbIX nioLagkax.
2.8.1.2 NMpou3BoacTBO BONIOKHUCTON MaccChbl U3 CYXOM MaKynartyphbl

MakynaTtypa noctynaeTt B rugpopasbuBatens BMecCTe C TEMnnon unm obopoTHON Bo-
[IOW, rae MakynaTypHas macca obpasyeTcsi B NpoLECCe MEXaHUYECKOrO U MMApPaBinyeckoro
pocnycka nucToB Bymarn u kapToHa Ha BonokHa. [locne rugpopasbusarens makynatypa
NMEET KOHUEHTpauuo, Heobxoanmyo Ans gansHenwern nepepaboTkn. HacTo nenonb3ayroTcs
HEKOTOpbIe XUMMUKATbI, TAKMe Kak peareHTbl AN yaanenus tunorpadckor kpackm n NaOH.
OB6blMHO yaaneHne TunorpadCKOn KpackM HauMHaeTCs Ha sTane nonyyeHus Maccbl. Ons
pasnu4yHbIX TUMOB CbIPbA U NPOAYKLMM UCMOMB3YIOTCS pasHble TEXHONOMMYEeCcKNe peareHThbl.

EcTb Tpn TMna rugpopasbueartenel Lenntonosbl: padoTarowme npu HU3KOW KOHLIEH-
Tpauum maccel (4 % — 6 %), npn cpegHen (7 % — 15 %) 1 NpW BLICOKOW KOHLLEHTpaLun
(15 % — 20 %). OHu pensaTca Ha paboTarowme NepUoaNYEcKM M HenpepbiBHO. UTobbl 3a-
rPA3SHEHNS He Monagany B BONIOKHUCTYHO OpakLmio, HE Hakannmneanucb B rugpopasbusarene,
OHMW yAansTCs HEMPEPbLIBHO B TeYEHWe ero paboTbl, Hanpumep, Yepes nepdopMpoBaHHOE
CUTO 1 NONaaaroT Ha KOHBENEep OTXOA0B.

Boaa, ncnonssyemas ans pocrycka MakynaTtypbl, peLMpKynmpyeT B Buae o60poTHOM

BOAbI.
2.8.1.3 YpaneHue MexaHU4eCcKux npumecen

Ang yaaneHusa MexaHW4Yecknx NpuMecer UCNonb3ylTCs cUTa C PasnUyHbIM ANaMeT-
pOM OTBEPCTUM (MNK LWEenen) U pasnUYHOro TUNa rMAPOLMKNOHLI (OYUCTUTENMN AN BbICOKOK
KOHLEHTPaLuum Maccehl, LEHTPUKIIMHEPBI U Np.).

OTxoabl, OTAENseMbIE OT MacChl Ha 3TMX annapartax v U3 ruapopasbusarensi, BbIBO-
3ATcA Ha ceanky. Cnepyrowias CcTyneHs npouecca — copTuposaHue. Boibop Tvna coptmpos-
KW 3aBUCUT OT KOHEYHOro MPOAYKTa U KavecTBa MCNOMb3yeMOn BONIOKHUCTON Macchl. ['pyGoe
copTupoBaHue (koHuUeHTpauma 3 % — 4 %) ana yaaneHns KpynHbIX BKNIOYEHWI B npolecce
NOAFOTOBKN MacChl MOXET OTNMYaTLCA OT TOHKOrO COPTMPOBAaHMWS, NPOBOAUMOrO MPU KOH-
LeHTpauumn maccbl okono 1 % B cxeme CopTupoBaHua nepes OymarogenartesnibHOW MaLLHOWN.
Ucnoneb3yemoe obopynoBaHve B npuHUune paboTaeT OAMHAKOBO, HO OHO UMEET pasHble

BO3MOXHOCTW pasaeneHns dpakuuii BonokHa. O6bIMHO COPTUPOBaHWE MPU HU3KOW KOHLIEH-
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Tpauum npoucxoant Bonee addekTnBHO, HO TpebyeT BonbLUEro Konn4yecTea annapaTros U
notpebnsier 6onbwe aHepr. OTXOAbl MOANEXAT 3aXOPOHEHWIO UMW MOABEPraroTCs Aanb-
Henweln nepepaboTke.

B 3aBMCMMOCTM OT COCTaBa KOMMO3NLMM ByMaXKHON MacChbl yCTaHOBKa NOLMOTOBKW Ma-
KynaTypHON Maccbl AOMMKHA UMETL JOMNONHUTENbHOE 000pyAOBaHNe, Takoe Kak dpakLmoHa-
TOpbI, AWCMepraTopbl Unu paduHepsl. PpakumoHaTop pasfenseT Maccy Ha ABe dpakuuu,
YTO MNO3BOMNAET nepepaSaTblsaTb KOPOTKOEe M ANUMHHOE BOJIOKHO pasnn4yHbIMK cnocobamu.
Mpouecc auncnepraumuy, NOTPEONAOLWMIA MHOrO 3HEPrUKN, MOXET ObiTb NCMONB30BaH, YTOObI
LOCTMYb BO3MOXHO Haumnydlwee cBsazeobpasoBaHMe MexAy BONokHamu ans obecnedeHuvst
BbICOKMX MPOYHOCTHBIX CBOWCTB MPOW3BOAMMON OymMarn v yMEHbLUMTE PasMep COPUHOK.
YcTaHoBKa ANS NOATOTOBKN MaKynaTypHOM MacChl MOXET Taloke BKMoYaTb paduHepsl, YTo-
Obl YNYy4LWNTb MPOYHOCTHBIE XapakTepuUcTukn ymaru.

TunuuHaa cxema npoLecca MexaHNMYeCcKkon OYUCTKU MaKkynaTypbl ANS NPOU3BOACTBA
yMakoBOYHbIX MaTepuarioB (TecTnanHep) nokasaHa Ha pucyHke 2.23. Heobxoanmo oTme-
TWUTb, YTO Ha MpaKTUKe Kaxaas yCTaHOBKa MMeeT MHAavBuayanbHoe obopyaoBaHue ofHOro
UM HECKOJBbKUX MPOU3BOSUTENEN B 3aBUCUMOCTU OT MCMONb3yeMbIX COPTOB MakynaTtypsl,
TpeOOBaHUIA K Ka4eCTBY KOHEYHOW MPOAYKUMMW, MPOUSBOAUTENBHOCTU N TEXHUYECKUX Xapak-

TEepUCTVK BymarogenartensHON MaLlnHbl U MECTHBIX SKONOrMYecknx TpeboBaHni.

2.8.1.4 YpaneHue yepHun (Kpacku) ¢ noMoubio proTaumm (ana BLICOKOCOPTHON

npoaykummn)

YnaneHue yepHun (TunorpadCKoi Kpackm) Heo6xoaMMO Ha NPeanpuATUsIX, NPOU3BO-
AALWLMX copTa Bymaru, Ans KOTOPbIX BaXHbIM SBRsieTcs 6enusHa: rasetHas Gymara, neyartHas
1 nucyas Bymara, caHuTapHo-rurneHudeckas (CI') Gymara nnv NOKPOBHBIA CrOW kapToHa Ha
ocHoBe MakynaTypbl. OCHOBHble Lienv yaaneHus Kpacku 3akniovarotcs B yBenuyeHum Ge-

JIN3HbBI Y YACTOTBI, @ TAKKE B YMEHbLUEHN COAEPKAHNA CBA3YIOLWMX BELLECTB.
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Makynatypa

[P — nnmHHOBONOKHMCTasA dpakums; KP — KOpOTKOBOSIOKHMCTaA dopakLms

PurcyHok 2.23 — TexHosornyeckas cxema noaroToBKU Maky/iaTypHOI Macchl Anist

NPOV3BOACTBA KAPTOHA A/151 N/IOCKUX C/IOEB FOPMPOBAHHOIO KapToHA

MonHas ycTaHoBKa Mo yAasieHnio TUNorpadockoli Kpacku BKAOYAET Takke U yKazaHHoe
Bbille OCHOBHOe 060pyfAoBaHMe C MNpoueccamy pochnycka Makynatypbl, COPTMpOBaHUS U

OUYNCTKN gnd yaasieHnAa HeBOJTIOKHUCTbIX BK/IHOUYEHUA. B,ﬂ,O6aBJ’I8HVIe K MEXaHMW4YeCcKol O4ncT-
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KE KOMMO3MLMWN MPUMEHSIOTCS XMMHndYeckas obpaboTka macchl U nocregyowee yaaneHue
Kpacku dpnoTtaumen.

XvMuKaTbl, UCNonb3yeMble ANS yaaneHus kpacku, Takne kak NaOH, cunukat Hatpus,
NnepoKcuz, BOAOPOAA, MbINO UMW XMPHBIE KUCHOTBI U XenaTtupyrowme areHTsl 4o6aBnsioT B
NpoLEeCcc NPou3BOACTBA MacChl. [JMCNeprmpoBaHHbIE YaCTMLbI Kpacku 3aTeM yAansaoT U3 Bo-
JIOKHUCTOW MaccChbl, UCMONb3ys METO4 MHOroctyneHuyaron dnotaumun. pouecc yaaneHus
Kpacku dornotaymen saknovaeTca B cneaytowem: B OymarkHyto Maccy BBOAUTCA BO3AYX B BU-
e MEenKnX My3blipbKOB; OTAESNUBLUMECS NMPeABapUTENbHO OT BOMOKOH YacTubl Kpacku cop-
BupyroTcs My3bipbkaMu; BCNIbIBAKOWME HA MOBEPXHOCTb 3arpsi3HEHUS yAANSIoTCS.

Copepxallyto Kpacky Maccy n oTxofbl 06e3BOXMBAOT OTAENLHO ApPYr OT Apyra Ha
LeHTpudyre nnu ¢ nomowbro npecca Ao 50%-+Honm cyxoctu. Ocagok oT npouecca yaaneHus
KpacKky CKUraeTcs unm OTnpaBnaeTca Ha 3axopoHeHwe. [locne yaaneHnsa kpacku macca cry-
LaeTcs, NPOMbLIBAETCA C MOMOLLUBI JIEHTOYHbIX (PUNBTP-NPECcCOB, AUCKOBbIX (OUNBLTPOB,
LLUHEK-MPECCOoB, 1 Apyroro 0GopyAoBaHNA NPOMbIBKW.

B HekoTOpbIX Npoueccax ocTaTky HeyAanuMBLUENCst KpAacku, BOCK UMW CBA3YHOLME Be-
LecTBa, KOTOpblE COAEPXKATCA, HANPUMEP, B KNesx U T. N., AUCNEPrUpyroTCa B AUCnepraTo-
pax npu koHueHTpauum 25 % — 30 % n Temnepatype npumepHo 95 °C.

Mopsaok onepauuii MOXET Pa3nNMUaTbCs Ha KaXAOM NPEeAnpPUATUN, N HEKOTOpbIe 3Ta-
Mbl MOTYT NOBTOPSTLCA.

Ha pucyHke 2.25 npeacraeneHa cxeMa yCTaHOBKW ANSA yaaneHus kpackv donortaumen

Npv NOArOTOBKE MaccChl ANs MPOU3BOACTBA ra3eTHoM Bymaru.
2.8.1.5 Ounctka TeXHONOrMYecKkon Boabl

Boga nocne aTtanos nepepaboTkM MakynaTypbl MOXET OblTb OYMLLEHA MPU MOMOLLM
YCTaHOBOK MUKpO(oTaLmm. TEXHONOMMYECKYO BOAY 3aTEM MOBTOPHO UCMOMb3YHOT B NPOU3-
BOACTBEHHOM MpoLecce. Ha yctaHoBke MuKkpodnoTaLmm nonyyaeTca 0CafoK, KOTOPLIA Cry-
Wwaerca W, Nnbo BbLIBO3UTCA Ha MOMWUroH, nnbo cxuraeTtcs. B mpouecce ypaneHus kpacku
obLwmi pacxon Boabl CoKpallaeTcsa 3a c4eT 0bopoTa NpombIBHOM Bogbl. CneumanbHbIi gno-

TaTop yaanseT u3 punbTpaTa B3BeLUEHHbIE BELLECTBa.
2.8.1.6 YTnusauusa ocagka n otxonos

Mpu nepepaboTke MakynaTypbl JOMMKHbI ObiTb YTUIIMSNPOBAHbLI Pa3NNYHbIE TUMbI OT-

XOA0B ¥ 0cagkos. OHM MOCTYMAtOT B CUCTEMY NepepaboTku 0CaaKa U OTXOL0B.
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2.8.2 Cucrtembl nepepaboTkyn Mmakynartypbl

PasnnyHble xapakTepucTukn NpoayKLmn TpebyoT pasnmMyHoOM YUCTOTbl N 6enm3Hbl Ma-
KynaTypHOW Macchbl, 1 NO3TOMY MPUMEHSEMbIE NMPOLECChI TaKKe pasnuyHel. Hanpumep, yaa-
NEHWe Kpackn He TpebyeTcs AN MHOMMX COpTOB KapToHa. M Hao6opoT, o4eHb 3 PEKTUBHBINA
MHOrOCTyNeH4aThI npouecc TpebyeTca ANA BbICOKOCKOPOCTHbLIX BymarofenarenbHbix ma-
LUKH ANS NPOM3BOACTBA TOHKOW Bymary nnu coptoB Bymaru, AN KOTOpbIX 6envaHa BaxHa.
CTeneHb CNOXHOCTU TEXHOMOTMYECKOA CXEMbl 3aBUCUT OT WCMONb3yeMOW KOMMO3ULMN U
copTa npousBoaMmon ymaru.

Hwxe Gonee pgetanbHO NPUMBOAATCH NMPUMEPbI OCHOBHBIX CUCTEM nepepaboTkm Maky-
nartypel:

- NOArOTOBKa MakynaTypHOW Maccel Ansi NPOU3BOACTBA YNakoBOYHOW Bymaru n kapto-
HOB (TecTnaviHep 1 Bymara-ocHoBa Ans roppuposaHns);

- MOArOTOBKa MaKynaTypHOW Macchl S NMPOM3BOACTBA raseTHon Bymary n npocTon
neyaTHom u nucyen dymary,

- MOATOTOBKA MaKynaTypHOW MaccChl ANS MPOU3BOACTBA MENOBaHHLIX, CynepkanaHa-
PVPOBaHHBIX, BEICOKOKAYECTBEHHbIX NMEYaTHbIX U MMCYUX BUAOB Bymary,

- NOArOTOBKA MaKynaTypHOW Macchl AN MPOU3BOACTBA CaHWUTAPHO-TUIMEHNYECKOW
Bymaru 1 ToBapHOI MakynaTypHO Macchl.

CuctemMbl nepepaboTkM MakynaTypbl MOFYT OTNMYaTLCA APYr OT Apyra TeM, YTO B HUX
UCMOJSIb3YHOTCS1 PA3HOro TUMa KOMMO3NLMM U OHU UMEIOT PasnnyHOE BO3AENCTBUE Ha OKPY-
XaloLLYI0 Cpefly U3-3a pasfuyHOro pacxoda 3HEPrMn U CBEXen BoAbl, 06bema CTOYHbIX BOA

1 Konm4yecTea obpasytoLLMXCs 0CaAKOB.
2.8.2.1 YnakoBoyHasi 6ymara v KapToH

[na npousBoacTBa ynakoBOYHbIX BymMar unu KapTtoHa n3 makynartypel, T. €. Ans npo-
M3BOJCTBa TecTrnanHepa 1 CpefiHMX CroeB roopuUpOBaHHOIO KapToHa, NPUMEHSIETCS TOSNbKO
MexaHu4ecKas O4MCTKa, T. €. He TpebyeTcs npouecc yaaneHus kpackui. [na 3Tux copToB
Bymarn obblMHO MCMONb3yIOT CMELLAHHYI0 Makynatypy U Makynatypy u3 CynepmapKeTosB.
Ha pucyHke 2.24 nokasaHa TunnyHas cuctema NOArOTOBKA CbhipbA ANSA NPOM3BOACTBA
TecTnanHepa M3 makynartypbl. [lns npov3soacTBa TecTnanHepa u Bymarn ansa rodpuposa-
HUS1 HEKOTOpbIE MPEANPUATUS MMEIOT MOMHOCTbIO 3aMKHYTblE CUCTEMbl BOAOMOMb30BaHUSA.
CucTeMbl C 3aMKHYTbIM BOAOOGOPOTOM HEMNOXO paboTarT B YCIOBUAX XOPOLLO yrpaense-

MOro NpeanpusaTud, Npon3BoAaALLEro Ka4eCTBeHHY0 NpoAYyKUMIO, eCrnin OKono 34 M3 TEXHO-
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JIOTMYECKON BOAbI HA TOHHY FOTOBOWM MAacChl OYULLAKTCA HA COOPYKEHUSIX BMOMornyYeckon

OUMCTKM.
2.8.2.2 T'aseTHas1, nUcYan v nevyarHasi 6ymara

Ha pucyHke 2.25 npeacraeneHa 6rnok-cxema npouecca npoM3BoOACTBa MaKyraTypHOU
Macchl Ansa raseTHon Bymarn. B kauectBe Chbipbsi ncnonb3yercs obbiuHas obecueveHHas
MakynaTypa, nocne yaaneHus nedatHon kpacku (YTMNK-makynartypa), Bknoyarowas cmechb
50 : 50 raseTHOM 1 xypHanbHOM Bymarn. [Ina cuCTeMbl xapakTepHbl AByXCTyneH4yaras no-
Taums 1 oTbenka B COYETAHMU C MPOMEXYTOYHLIM M3MernbYeHueM. [Ins NnponsBoacTea cop-
TOB raseTHoOW Bymary C ynyulleHHbIMW CBOWCTBaMU U 6enmnsHOM nocne CTYNeHW CryluieHns
Macchl ucnonbayetca obpaboTka rugpocynbdutom. Ans npoussoactea rpagpudeckon Gyma-
M U3 MakynaTypbl 0COBEHHO BaxkHa NpaBuibHas OpraHvM3aums cuctemel 060poTHON BOAbI U
ee oumncTka.

BHyTpuLexoBasi 04MCTKa BOAbI OT CTYMEHEW CryLLEHMs BKIOYaeT dnotauuio gucnep-
TMPOBaHHBIM BO3AYXOM, YTOObI CHU3WUTL Harpysky Mo KOMMOWAHBLIM M @HMOHHBIM BELLIECTBAM,
copepalLMMecsa B TEXHOOMMYECKON Boae, YTobbl Nogaepmearb 30MbHOCTE Bymaru Ha Tpe-
Byemom ypoBHe. CKOM OT TEXHOMOTMMYECKON NMUHUM N YCTaAHOBOK hroTaLmv nocTynaeTt Ha
obpaboTky. Mpybast dpakumsi OTXOLOB, MOMyYaeMbIX OT TEXHOMOMMYECKOW NMUHUN, CTyLLIAETCH
B cucTeme 06paboTkm OTXOA0B.

B kauecTBe cbipbA Takke WCNONb3yeTCH Makynatypa C MOCTOSIHHOW npornopLuuein

(50 : 50) razeTHOM 1 XypHanbHon bymarn.
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PuUcyHok 2.24 — lpuHUMNManbHas cxema NoAroToBKM MaKynaTypHOUi macchl Ans

npon3BoOACTBa TecTnalhHepa (2-cTtyneH4yartasa cucrema)
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Pocnyck Makyatypb!
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PucyHok 2.25 — MpuHuMnuanbHas cxema Npou3BoACTBa ra3eTHon bymarn u3

MakynaTypHOIi mMacchbl
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2.8.2.3 MenoBaHHas 1 cynepkanaHgpupoBaHHas 6ymara

Mpn nepepaboTtke ObITOBON MakynaTypbl B 06naropOxeHHyt0 Maccy Ans Npou3BOf-
CTBa BbICOKOKa4YeCTBEHHbIX BUAOB Bymaru, cogepx)alimx 4peBecHbIe BOMOKHA, TaKUX Kak Cy-
nepkanaHLpUpoBaHHbIe N NerkoMenoBaHHble copta Bymarn, HeobxopmMmo cobnogaTe OCo-
Oble TpeboBaHMs. K HAM OTHOCATCS HEOBXOAMMOCTE AOCTWKEHUA HWU3KOTO YPOBHS Hexena-
TenbHbIX BKITFOYEHMI, NONy4YEHNE NOBEPXHOCTU BbICOKOrO KayecTBa (rnajkas NoBepxHOCTb) U
MOBbILLEHHbIE TPEBOBaHNSA K ONTUYECKMM CBOMCTBaM (6enuaHa, YicToTa) KOHEYHOW NPOAYK-
uum.

M3-3a BbICOKMX OMNTUYECKMX TpebOoBaHMA, K KOTOPbIM OTHOCUTCA GennsHa n 4ncToTa,
HeobxoAMMbI ABYXCTyNeH4aTas donotauus u otbenka Mmakynarypbi.

ObLyan cxema NpoM3BOACTBA aHanormyHa npeAcTaBneHHoON Ha pucyHke 2.25. B atom
BapuaHTe NOAroTOBKM Macchl npobnema ¢ HexenatenbHbIMU BKIHOYEHUSMU (KONNOuAHbIe
3arpsA3HEeHUs, aHWOHbI), KOTOpbIE MOMYT HapYLUUTb YyBCTBUTENbHBLIA MEXaHU3M yAepXaHus
YyacTuy Npv OTNMBE NMonoTHa Ha ByMarogenarenbHON MallvMHe, peLlaeTcsa 3a CHET COOTBET-
CTBYHOLLE TEXHOSOMMYECKON CXeMbl OOOPOTHOM BOAbLI U €€ OYUCTKU Ha 3Tane NoZroToBKU
Maccebl.

Ecnn 3onbHOCTL rotoBon Macchl npesblwaeT 8 % — 10 %, To HeT Heo6xoaMMOCTH

ucnonb3osatb 06opyaoBaHue AN NPOMbIBKU MakynaTypbl.
2.8.2.4 CaHuTapHO-TUrMeHNnYecKasa Symara u ToBapHas MakynaTtypHasa macca

Ecnu onsa npovsBoACTBa MMrMeHMYeckux BuAoB Oymarn BbICOKOrO kavecTsa Mnu To-
BapHOM 0BnaropoXXeHHOM MaKynaTypHO Macchl UCTIONb3YeTCA Makynatypa, TO ee cnegyet
nepepabatbiBaTe TakMum o6pasom, 4Tobbl ObiNK yaaneHsl He TOMbKO KpyrHble dpakuun 3a-
rPASHSAOWMX BELECTB, HO U NeYaTHas Kpacka, YacTulbl Kresl, OYeHb KOPOTKWE BOMOKHa W
HanonHuTenb.

OCHOBHOEe OTNM4Me paccMmaTpuBaeMbix BMAOB Oymary OT raseTHOM 3aknovaeTcs B
HeoBXOAMMOCTY 06e330NMBaHNA MakynaTypbl (YAaneHUs «Menoym» M 4acTul, HanosHWUTe-
ns), a TalKe NONy4YeHVst MAKOCTM U BbICOKMX BMUTHIBAIOLLMX CBOWCTB KOHEYHOrO NpoayKTa.

Ons GonbluMHCTBa BMAOB NPOAYKLMM, HaMpMMmep, NonoTeHeL unu TyanetTHon bymaru,
MOXET WCMonb3oBaTbCs TOXKE Cbipb€, YTO W ANA MPOU3BOACTBa raseTHon Oymaru,
T. €. CMeCb ra3eTHOW U1 XypHanbHoW Oymaru nnn B oblem Buae makynatypa us Bymaru
CPEAHEro 1 BbICOKOro kayecTea. B 0CHOBHOWM KOMMO3WLIMW MOXET UCMONb30BaTLCS U Makyna-

Typa 6e3 ApeBecHoOl Macchl (MakynaTypa 13 ogpucHon ymarn).
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Ha pucyHke 2.26 npuBefeHa cxema yCTaHOBKW MOArOTOBKM MacChl U3 MakynaTypsl,
KOTOpas UMeeT Crneaytolime OCHOBHbIE OCOBEHHOCTU: rmapopasbusartens MakynaTypbl Bbl-
COKOW KOHLEHTPaLMK C CUCTEMOW yaaneHus otxogoB. OTxoabl NOABEpPratoTcss CopTUpoBa-
HUtO B NepdpoprpoBaHHoM GapabaHe 1 06e3BOXMBaHNIO Ha LUHEK-TIpecce.

OcHoBHOM MOTOK Macchl 0bpabaTbiBaeTcsl B OYUCTUTENSAX BbICOKOW KOHLEHTPaLMn n
3aTeM MNOCTynaeT Ha OYUCTUTENN HWU3KOW KOHUEHTpauuw, rAe yAansloTca B OCHOBHOM Me-
Tannuyeckne BKIKYEHUS, Takue Kak ckpenku n T. n. Janee maccy obpabatbiBaroT B cucteme
MHOTOCTYNEHYaToOro COPTUPOBAHUS LN OUNCTKN.

MpombiBKa Macchl NPU HWU3KOW KOHLUEHTpaLuM BKIioYaeT aeKTUBHOE UCMOSb3oBa-
HVE 1 PELMPKYNALMIO MPOMBIBHONM BOAbl. MevyaTHyto Kpacky 1 Apyrue B3BeLUEHHbIE BeLecTBa
HeoOXxoAMMO yaansaTb n3 060pOTHOM BOAbI B Npouecce hnoTaumm pacTBOPEHHbIM BO3LYXOM
unu apyron 3pdEKTVBHON TEXHONMOIMEN O4MCTKM BoAbl. CTagma NpombiBkM 1 CRyXUT ANns
yAaneHusa 30MbHbIX 3NIEMEHTOB, OYEHb KOPOTKMX BOJIOKOH WU MErKux Jactuy kpacku. Mocne
Hee Macca nogaeTcs Ha npecc ana 06e3BoxumBaHWs A0 koHueHTpauum 30 %. dunbTpar oT
NMPOMBbIBKM ouyMaeTcs nyTem ¢notaumm € UCNONb30BaHMEM KATUOHHBLIX (PNOKYNSAHTOB.
30rbHble 3NEMEHTbl U OYeHb KOPOTKOE BOMOKHO YAanstoTCs, a BoAa BO3BpaLlaeTca B CU-
ctemy. Macca HarpesaeTcs B WwHeke 1 obpabaTbiBaeTcs B gucnepraTope, 4To NpuMBOAUT K
yhaneHno nevaTHoWM Kpacku, KoTopas eLle octanacb Ha BonokHax. lNpu 3Tom ogHOBpEMEH-
HO NPONCXOAUT NepeMeLLMBaHNE Macchl C 0TOENbHBIMU XMMUKaTaMu.

Ha cTtyneHu dnoTtaummn yaanstoTcs YyacTuubl Kpacku, OTAENEHHbIE NPU AUCMEPrypoBa-
HWK, a Takke TeMHbIE MENKUE BKMHOYEHMS 1 YaCTULbl MPOKNeMBaroLLmMX BewecTs. BropuuHas
oTOenka MOXET WCMonb3oBaThCs nocne cTyneHn npomeisky Il. 3atem macca nogaetcs nubo
B BalHi0 AN XpaHeHns, NBo Ha OKOHYaTenNbHOEe COPTUPOBaHUE U OUUCTKY, HaXOASLLYHOCS

yXe B CUCTEME Nogaqm Maccel Ha BymarogenarernbHyto MaLluHy.
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PucyHok 2.26 — lMonyyeHne MakynaTypHOl Macchl gns npou3BoACTBa

CaHI/ITapHO-rI/IFI/IeHVIl—IeCKOVI 6ymar|/|
2.9 OuucTKa NPOM3BOACTBEHHbIX CTOUHbLIX BOL

TexHOMorM4yeckni npouecc nponssoacrtea Ha LI,EI'II'IIOI'IO3HO-6yMa)KHbIX KOMOBUHaTax
CBA3aH C O6paSOBaHI/IEM 60/1bLLIOr0 KO/IMYecTBa CTOUHBIX BOA, 3arpA3HEeHHbIX B3BELUEHHbIMU

N pacTBOPEHHbIMI OpraHnyYeckumn Bewlectsamm [7,8,9].
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Cpeau paccmatpuBaembix NPeanpUATUA KONUMHYECTBO CTOMHLIX BOJ COCTaBnseT oT 64
no 167 m® B pacueTe Ha TOHHY MPOM3BOAVMON NMPOAYKLMM (TOBAPHOW LIENTIONO3bI).

WN3-3a ocobeHHocTeN, peanusyemblx Ha npeanpusatusx LIBI TexHonorui, CTOYHbIe
BOZbI NPeACTaBNsitoT COO0N MHOrOKOMIMOHEHTHYIO BOAHYK CUCTEMY, COAEPXKAaLLYHO OCHOBHbIE
rpynnbl BELLECTB:

- B3BELLEHHbIE BELLEeCTBa;

- pacTBOPEHHbIE HEOPraHWYECKNE KOMMOHEHT,

- pacTBOPEHHbIE OPraHNYECKUE KOMMOHEHTbI.

B nepeyHe KOHTPONMpYyeMbIX MoKasaTenemn Ka4ecTea CTouHbIX Bog npeanpustun LIBMN
MOXHO BbIAENUTbL MapKepHble BellecTea. K nepeon rpynne OTHOCATCH MapKepHble (MHTe-
rpanbHbIe) NapameTpbl, KOTOpPblE B COOTBETCTBUN C METOAMKOM aHaNMTUYECKOro onpeaene-
HUS1 XapaKTepusyroT COAEpXaHne B BOAE psfa PasnuUyHbIX coeanHeHun. B nepeveHb Takmx
napameTpoB, B YAaCTHOCTM, BXOAAT xummyeckoe notpebnenune kucnopoga (XMK), Guoxmmum-
yeckoe notpebnenne kucnopoga (BrNKx/blMKsy7), B3BelleHHbIe BellecTBa (BB), cyxon octa-
TOK, LIBETHOCTb, MUHEpanm3auus.

OCHOBHbIMW NCTOYHUKaMKM 3arps3HEHNS CTOYHBIX BOA MNPV MPOU3BOACTBE LIENNonossl
ABMAIOTCA BAPOYHbIE, MPOMbIBHBIE U OTOENbHBIE LiEXa.

Mo xapakTepy copepX)almxcs 3arpAasHSIOLMX BELLECTB NPOU3BOACTBEHHbLIE CTOYHbIE
Bogbl LIBI pasgenstoT Ha cnegyowme rpynnbi:

- Lenokocoaepxawue;

- KUCrOTOLLIENOKOoCoAEpXaLLUE;

- BONOKHOCOAEepXaLLme;

- kopocoaepallume;

- AypHOMaxHyLme.

Ha ocHoBe cTatucTnyeckoro aHanmsa AaHHbIX NO COCTaBy CTOYHBIX BOA NPEeAnpUsTUAA
LBM Ypo PAH [7] 6bino nonyyeHo, 4TO MPW Hanuuun AOBOMLHO Pa3HOPOAHOro cocTaBa
CTOYHbIX BOA Nocne Guonorm4eckor OYMCTKM ANS BCEX NMPOM3BOACTB OOWMM penpe3eHTa-
TMBHbIM rokasatenem asnsetca napametp (XMK).

Xumuueckoe notpebneHne kucnopoga — mepa obLeit 3arpsisBHEHHOCTW BoAbl coaep-
XalMMNCS B HEN OPraHUYECKMMU Y HEOPTaHNYECKUMIN BOCCTAHOBUTENSAMM, pearvpyroLymMm
C CurbHbIM okucnuTenem. Ero o6bIMHO BbipaxatoT B MUANUIpamMmax SKBMBANeHTa KUCNopo-
[a Ha NUTP nccneayemon Boabl. YkasaHHbI METOA PEKOMEHAYETCA UCMONb30BaTh NPy aHa-
1M3e CTOYHbIX BOJ, OKWUCNSIEMOCTb KOTOPbIX npesbiwaet 100 mr Oo/n, B YaCTHOCTU Npu UC-

CNefoBaHUN CTOYHBIX BOJ, LIENIIONO3HO-OYMakHbIX MPeanpusTyi.
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B mexxayHapoaHbix pekomeHaaumax nokasarenem XK npeacraeneHa Hopma cOpoca
3arpssHeHnii co cTouHbiMM Bogamu LIBI B Buae noTepsb wenoka n opraHn4eckux BewwecTs ¢
HUM. B Poccum napametp XIK BBEAEH B rocyfapCTBEHHYHO CTaTUCTUYECKYIO hOpMY OTYET-
HOCTU ¢ 1999 roga.

CornacHo mexayHapogHoMy ctangapty I1ISO 1 metogukam MHA & npu oueHke kade-
cTBa CTouHbIX Bog napametp XIK cootBeTcTByeT 06LWEMY KONMMYECTBY KUCNOPOAa, PaBHOMY
Konu4ecTBy Buxpomara Kanus, KOTOpbI BOCCTaHaBNNBAETCA 3a CHET OKUCNEHUS KOMMOHEH-
TOB PasNUYHON XMMUYECKON NPUPOAEI U arperaTtHoOr0 COCTOSHUSA, T. €. HE TONbKO pacTBOPEH-
HbIX, HO U B3BELLEHHbIX KOMMOHEHTOB.

[ns nopTBEpPXKASHUS MHTErpansHOW NPUPOALI NapaMeTpa «XuMm4eckoe notpedneHne
KMcnopoga» nNpoBOAUNCS KOMMMNEKCHbIM aHanna nokasatens XMNK npumMeHUTeNbHO K TeXHO-
JIOTMYECKMM CpeaaM MNpeanpusiTUiA XMMMUKO-IIECHOrO KOMMMEKca 1 oueHke 3hdpeKTMBHOCTM
€ro 1CNonb30BaHWs ANA SKOMNOro-aHanMTUYECKOro KOHTPONS.

JKcnepuMeHTanbHbIA METOZ, aHanuaa CTPOMUIICS Ha onpefeneHny Bknaga uHaAuBMAY-
anbHbIX BELLECTB W rpyrnn OpraHNYeCKMX KOMMOHEHTOB B MapkepHbI nokasatene XMNK nytem
N3MEpPEHNS BEMUYMHBI XUMUYECKOTro noTpebneHns kucnopoaa UCXo4HON BoAbl, BOAbI Nocne
yAaneHns HepacTBOPEHHbIX B3BELLEHHbIX BELLECTB, PACTBOPEHHbLIX MUHEPasbHbIX BEWECTB,
BbIJENEHNS OpraHndeckux pakumi n onpeaeneHin nokasarena XIMK kaxpon vHgueugy-
aneHoW hpakumn BELLECTB, NPUCYTCTBYIOLMX B aHANN3MPYEMON BOJE.

Bknag B3eelleHHbIX BewectB B nokasartenb XIMK CTOYHbIX BOA C pasnuuHbIX TOYEK
NpOW3BOACTBEHHOIO MpoLiecca pasfnuMyeH N MOXeT cocTaBnaTb 6onee 2 % oT obLyero 3Have-
Hus XIMK (cm. Tabnuuy 2.29). Cnepyet oTMETWUTb, YTO AaHHbIN bakT 3aBUCUT OT LIeNoro psiaa
hakTopoB (TexHonorumn npouecca, addekTMBHOCTU paboTbl 0GopyAoBaHUA, KOHLEHTpaLUMK
BB w gp.).

Tabnuua 2.29 — Bknag B3BeLLeHHbIX BelwecTB B obuee 3HaveHne nokasarensa XMK ana pasnuyHoro
TMna CTouHbIX Bog LIBIM

Bknag
Mpoun3BoaCTBO/TUN CTOYHBIX BOA B3BELLUEHHbIX BeLecTB, %

oT obwyero 3HaueHusa XMNK

WHTerprpoBaHHoe Lienniono3Ho-6ymaxHoe npeanpusitne, npo-
n3BoZsiLLEe BONOKHUCTLIM nonydabpukaTt v roToByo NpoAykK-
yuto (Bymara, KapToH):

- KaMepa CMeLLEHUS CoopyKeHun Gruonorudeckon ounctkn (BO) 7-8

- | cTyneHb BUONOrMYECcKon OUUCTKU 40-43
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[Mpoun3BoACTBO/TUN CTOUHbIX BOA

Bknag
B3BEeLUEHHbIX BeLecTs, %

ot o6wyero sHaueHus XMK

- nocne GUONOrM4ecKon OUNCTKN 3-24
JlokanbHble CTOYHbIE BOAbI CyrbgaTLENoNo3HOro Nponseoa-

crTBa;

- MPOM3BOACTBO HebeneHoM Lennonossbl 2949
- NPOn3BOACTBO 6eneHon Lennonossl 2-10
- CTYNeHb KNCNOPOAHO-LLENOYHON 06paboTku 7_11
- cTyneHb ot6enkm 0 o4
MpeanpusTUA, NponssoasLme Gymary N3 MakynaTypHOro Cbipbsi:

- 00 B1MONOrMYecKon OYNCTKA 3540
- nocrne 61oMNorM4eckon OYNCTKA 0,5-5,0
JlokaneHble cTodHble Bogbl NpoussoacTtea XTMM 33-34

Bknag, MNOH-MONEKYNAPHOro cocraBa HeEOpraHNM4YeCKnx KOMMNOHEHTOB B BENMUYUHY Na-

pameTpa XK cTouHbIX BOA ONpeaensancs NocpeAcTBOM pasferneHns OpraHM4eckon U Heop-

raHN4YECKOWM COCTABMSAILMX CTOUYHBIX BOA METOAOM UOHHON XxpomMaTorpaduu. Mocne MoHHOro

oBmeHa nNponcxoauT cHwkeHne napametpa XIMK no cpaBHEHUIO ¢ UCXOAHON BOAOW 3a cyeT

nsBneyveHuss GonblIE 4acTU MUHEPaNbHOW COCTaBMAIOWEN M3 CTOYHbIX Bog. OctaTtouHoe

cogepxaHme MuHepanbHbIX KOMMNOHEHTOB MOXHO paccMmaTpuBaTtb Kak d.)OHOBbIIZ YPOBEHb,

KOTOPbIN BHOCWT BKNaa B BENNYMHY BUXPOMATHON OKUCTIIAEMOCTH, CPABHUMBIA C MOrpeLUHO-

ctbto onpegenennsa XMK crangaptHeiM metoaom (10 % — 15 %). Ansa crouHbix Bog LIBI

BKNaj pacTBOPEHHbIX MUHEpanbHbIX BELLECTB MOXET cocTaBnsTh A0 80 % oT obLyero 3Ha-

yYeHua XIK (em. Tabnuuy 2.30).

Tabnuua 2.30 — Bknag pacTBOPeHHbIX MUHEpanbHbIX BeLecTB B obLyee 3HaveHune nokasarensi XMK

ANS pasnMYHOro Tuna cTouHbIx Bog LIBIM

[Mpon3BoacTBO/TUN CTOUHBLIX BOA

Bknag pacTBOPEHHbIX
MUHEparbHbIX BELLECTB, %

oT obuyero 3HayeHus XMNK

WHTerpuposaHHoe LienntonosHo-6ymaxxHoe npeanpusTme, npo-
N3BOASLLEE BOJIOKHUCTLIN nonydadpukaTt v roToByo NPOAYKUMLO

(Bymara, KapTOH):
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[Mpon3soacTBO/TUN CTOYHBIX BOA

Bknag pacTBOPEHHbIX
MUHEpanbHbIX BELLECTB, %
oT obero 3HauyeHust XMK

- KaMepa CMeLLeHUsi coopyxxeHui BO 49-82
- nocne GUonorMYecKon OUUCTKM 53-82
JlokarnbHble CTOYHbIE BOAbI CyrbgaTLentoo3HOro Npon3Bo-

cTBa:

- MPOM3BOACTBO HebeneHon Lennonoss! 15-60
- Npoun3BoACTBO B6eneHon Lennonossl 55-84
- CTyNeHb KMCnopogHo-LenoYHon obpaboTku 30

- cTyneHb ot6enkn 10 39
MpeanpusTusA, Nponssoasume Gymary N3 MakynaTypHOro Chipbs:

- 00 BMONOrMYECKON OYNCTKM 27-50
- nocne GUonorMYecKon OUUCTKA 65
JlokanbHble CTOYHbIE BoAbI Npon3eoacTea XTMM 34-38

Pasnuua mexay oblwimm 3HadeHnem nokasatena XMK v Bknagom B3BeLLEHHbIX Be-

LLEeCTB U pacTBOPEHHbIX MUHepanbHbIX BellecTs cocTasnsaeT Bknaa B XMK pacTBopeHHbIX

opraHu4eckux BeLects (cM. Tabnuuy 2.31).

Tabnuya 2.31 — Bknag pacTBOPEHHbIX OpraHUYeCcKUX BeLecTB B obLee 3HaveHue nokasarensa XMK

ANS PasnMYHOro TMna CTouHbix Bog LIBI

Mpon3soacTBO/TUN CTOYHBIX BOA,

Bknap pacTBopeHHbIX
opraHu4ecKkux BewecTs, %

oT obuyero 3HaveHus XMNK

WHTerpuposBaHHOe Liennono3Ho-0ymapkHOe npeanpusTme, npo-
n3BoAsLLee BONOKHUCTLIN nonydabpukaT 1 roToBy NPOAYKLMIO

(6ymara, kapToH):

- KaMmepa CMeLLeHUs coopyxeHun bO 20,4-44
- nocrne 6MoNOrMYEeCKON OUNCTKN 20-32
JlokanbHble CTOYHbIE BOAbI CyNbdaTLennono3Horo Nponseoa-

crTBa:

- MPOU3BOACTBO HeGEeneHoW Lienmnonossbl 6,8-11,4
- IPOM3BOACTBO HEneHoN Lennonossbl 9,0-15,1
- CTyNEHb KMCNOPOAHO-LLENOYHOM 0BpaboTku Bonee 50
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BKnag, pacTBOPEHHbIX

Mpou3BOACTBO/TUM CTOYHBIX BOA, OpraHVYeckyx BeLLecTs, %
oT 06LLero 3HaveHns XMK

- cTyneHb oT6enkun 4O Bonee 50
MpeanpuATA, nponsBogsawime Gymary U3 MakynaTypHOro Cbipbsi:

- A0 BMONOTrNYECKO OUNCTKN 8,3-15,5
- nocse 61MoN0rMYeckon OUNCTKM 17-24
JlokasibHble CTOYHbIE BOAbl npou3soacTBa XTMM 27,6-31,9

CocTaB opraHM4eckoil cocTaBnawoLein cTouHbIX Bog LIBM umeeT oyeHb BaxHOe 3Ha-
yeHre. C ncnosib3oBaHveM pa3paboTaHHON CxeMbl (PpakLMOHUPOBAHMA OblIN BblAeNeHbI
npeacTaBuTeNbHble (IPaKLMM OCHOBHbIX FPYNM OPraHU4yecknX KOMMOHEHTOB U3 /IOKa/IbHbIX U
06LWuMX CTOYHbIX BoA npegnpuaTtuii LIBM v onpegeneH ux Bknaj B MapKepHblii nokasartesnb
XMK. Ona onpegenennsa XMK AUTHUHHBIX BELLECTB, HelWTpasibHbIX BELLECTB, Henetyumx dge-
HOMOB, CMOJIAHBIX M XUPHBIX KNcNoT (CXKK) 6bin NocTpoeHbl KanmbpoBOYHbIE 3aBUCUMOCTU
XMK oT KoHueHTpauumn BelecTBa. KoadhdmumneHT koppensuun R2 coctasun ot 0,94 o 0,99.

Haunbonblinii BKNag B opraHM4eckyto coctasnsowyto 6ananHca XIMK BHOCAT dpakumm
JINTHWHHBIX BELLECTB, N1eTyYUX OPraHU4yeckux KOMMOHEHTOB — JieTyuyme C napoMm (oeHosbl,

MeTaHos1, ckunuaap, opmanbaerua, HeneTydne geHosbl, IKCTPaKTUBHbIE BellecTBa (puUcy-

HOK 2.27).
JINTHVHHbBIe
BelllecTsa Netyune
54,8% opraHuyeckue

PucyHok 2.27 — BanaHc opraHuyeckoii cocTaBnstouei Benuunnbl XMK

610NOTNYECKN OYNLLEHHbBIX CTOUYHbIX BOA AN OAHOTo U3 npeanpustuii LBM
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CogHbii BanaHc nokasatens XIMNK npeacraBneH Ha puUcyHke 2.28 B CTOYHbLIX BOAAX
LBYX VHTErpUpOBaHHbIX MPEANPUSTUNA, peanvayowmx OAHOTUMHLIE TEXHOMOMMN U BbiMycKa-
FOLLIMX CXOXKYHO HOMEHKNATYPy NPOAYKLIMMN.

Mpy peanusaumMm OJHOTUMHBIX TEXHOMOTMYECKMX NMPOLECCOB, HO BapbUpOBaHUN TEX-
HOMOrMYecknx NapameTpoB, BUAA CbIPbSA, XVMUKaTOB, UCMOMb3YEMOro OCHOBHOro 06opyao-
BaHWSA Ka4eCTBO CTOMHOM BOAbI Xxapakrepuayetca 6nmskumu 3HaqdeHmnamm XIMK. Bmecte ¢ Tem
aHanua cocTaBa CTOYHbIX BOA CBUAETENbCTBYET O Pa3nMumm Kak B KONMMYECTBEHHOM COAep-
KaHUM UHAMBUAYANbHBIX KOMMOHEHTOB W rPyNM OPraHUYECKUX COEAUHEHUI, TaK U B UX XUMU-
4YeCKOW, PYHKLMOHANBEHOM Npupoae.

Kak BWAHO, AN HEOUULLEHHBIX NMPOU3BOACTBEHHbLIX CTOYHbIX BOA HauGONbLUMIA BKNag
B 06w napameTp XIK BHOCAT B3BELLEHHbIE BELLECTBA, 3pdEKTUBHOE YaaneHne KOTopbIX
Ha CTaAun MeXaHUYEeCKoW ounCTKU No3BonuT cHU3UTE XIMK B CTOYHBLIX BOAAX NPUMEPHO Ha
30 % — 40 %.

dpakuun NeTyunx BeLeCTB U NIUFHUHHBLIX KOMMOHEHTOB OKasbiBaloT MaKCMMansHbIN
Bknag v B obwun BGanaHc XIMK ans HeouULEHHbIX CTOuYHbIX Bog (19-33 oTH. % n 12—
20 oTH. % cooTBeTcTBEHHO). [Mocne npoxoxaeHns BUONOMMYECKON OUNCTKM BKNaa dpakumm
NETYYMX BELLECTB CHKaeTcs A0 5—10 OTH. %, IUHMHHBIX BELLECTB — NPUMEPHO B ABa pasa.

M3 ocTanbHbIX rpynn KOMMOHEHTOB BKAA BHOCHAT Henetyune (EeHOmnbHble Belle-
ctBa — oT 1-3 OTH. % u akcTpakTmBHbIe BelectBa — 0,7—7,7 oTH. %.

CyMmapHBIi «opraHudeckuii» XIMK npu npoxoxaeHnn yepes GUonormyeckyro O4MCTKY
CHWXaeTcsa npumepHo B 5 pas, XIMK netyunx komnoHeHToB — Gonee Yem B 10 pas.

OpfHako GUOOKMCIEHMIO NMOABEPratoTCs He BCE OpraHUYeckne KOMMOHEHTLI, cofepxa-
LMecs B CTOYHbIX Bogax. TexHomorus GUOMormyeckon OYMCTKU CTOMHbIX BOA MO3BONSET
3P PEKTMBHO NPOM3BOANTL AaCCUMUNSALMIO TPYMMbl NIETYYMX U HU3KOMOMEKYNAPHBLIX HhEeHOoMNb-
HbIX KOMMOHEHTOB, NPY 3TOM TPaH3UTOM 4epe3 CUCTEMY NMPOXOAUT Hanbonee BbICOKOMONe-
KynsipHas cocTaBnsiowas ppakums FUrHUHHBIX KOMMOHEHTOB W SKCTPaKTUBHBIX BELLECTB,
npeacTaBnstoLwmx cobon TPYAHOOKMCNSEMYHO cocTaBnstoLyto BenuuuHel XK.

Ocoboe BHMMaHWe HEOBXOAMMO yAENUTbL PacTBOPEHHOW MUHEPanbHOW COCTaBnsHo-
e MpOM3BOACTBEHHbLIX CTOYHbIX Bog npeanpustui LIBM. Kak nokasaHo Bbiwe B Tabnu-
ue 2.31 n Ha pucyHke 2.28, BKnag HeopraHudeckmx Bellects B nokasarens XIMK coctasnset
nopsgka 30 OTH. %, NPy 3TOM Nocne BMONOrMYECKOr OUYUCTKM MPU KyTUIM3aLUMUy opraHuye-
CKOM COCTaBIsIOLLEN NMPOUCXOAUT nepepacnpefeneHne BKafa 3arpasHSoWmX BELECTB U
poCT MuHepanbHon coctaensowen Ao 70 oTH. %, T.e. MMHeparnbHble BeLlecTBa Takke

TPaH3NTOM MPOXOAAT B BOAOEM.
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Takum o6pasom, npuBefeHHble pe3ynbTaTbl CBUAETENbCTBYOT O TOM, YTO nokasaTesnb
XMK pelicTBUTENbHO ABASIETCS MapKepHON (MHTerpanbHOl) BENNUYMHOW, T. e. PYHKUMEel KOH-
LeHTpauun cofepxaliuxca B CTOYHbIX BOJax 3arpA3HAOLWNX BELWECTB pas/nyHOl Xxumuye-
ckoin npupogbl. OaHako hopMasnbHbIAi MEPeHOC Ka4yeCTBEHHOW W KOIMYECTBEHHON OLEHKM
NMPUOPUTETHBIX 3KOTOKCMKAHTOB M WX BkMaga B nokasaTtenb XIK ¢ ogHOro npegnpuatus Ha
Apyroe, faxe peanusylouiee OAHOTUMHbIE TEXHOMOTMW U BbiMyCKaloLlee CXOXY HOMeHKNa-
TYpy NpOAYyKUMK, He ABNAETCA KOPPEKTHbIM. BHeceHVWe M3MeHeHWil B TEXHONOrN4eckuii Npo-
uecc (PeKOHCTPYKLMS MPOM3BOACTBA, 3aMeHa WUCMONb3yeMblX XUMUKATOB W T. A.) NoBneyeT
M3MeHeHNe KayecTBa CTOYHbIX BOA.

[J B3BELLUEHHbIE
BellecTBa

B MUHepa/bHble
BellecTBa

O neTyume
BeLLeCTBa

B INrHNHHbIE
BellecTBa

O Henetyuue
(heHorb!

O HeliTpasbHble

BeLlecTea
00610 01529 DO

1 21-33

1 10-30

16571

a — Npon3BOACTBEHHbIE CTOYHbIE BOAbI (Npeanpuatue 1),
6 — NpoM3BOACTBEHHbIE CTOYHbIE BOABI (NpegnpuaTue 2),

B — CTOYHasi BOAA Ha BbiNycke B BOAOEM (Npeanpusitue 2)

PucyHok 2.28 — Bknag, 3arps3HsoLLmMx BEWECTB pPa3IMYHO XMMMUYECKOl nprpoapbl

CTOYHbIX Bog, LIBM B MapkepHbIii nokasaTtens XMK, OTH.%:
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OcHoBHble yCpeAHEHHbIE NOKasaTenu 3arpA3HAIOLUMX BELLECTB, NOCTYNaoWmMX ¢ Npo-
M3BOACTBEHHBIMU CTOYHBIMW BOAAMW HAa BHEMNOLLAZIOYHLIE OYUCTHBLIE COOPYXEHMUs!, npep-
cTaBneHbl B Tabnuue 2.32.

Tabnuua 2.32 — YcpeaHeHHbIe nokasaTenu 3arpAsHAILWMX BELLECTB, NOCTYNaloLmMX C
NpOV3BOACTBEHHbLIMW CTOYHBIMM BOAAMM Ha OYMCTHbIE COOPYXKEHUs

Ne n/n MokasaTenb EavHvua nsmepenns | 3HaueHue nokasartens
1 2 3 4
1. |BsBelleHHbI BewecTBa Kr/T B. C. L. 8,5-10
BNK, kr/T B. C. L. 10,5-31,5
XMNK Kr/T B. C. L. 50,1-155,5

2.9.1 O6mwasn cxema npouecca OYMCTKM NPOU3BOACTBEHHbLIX CTOUYHbLIX BOA

Obwaa npyHUMNUanbHaa cxema npoLuecca OMUCTKM CTOYHbIX BoA npepnpusituid LIBK
NpeAcTaBrneHa Ha pucyHke 2.29.

Mpon3BoACTBEHHbIE
CTOYHblE BOAbI

4
MexaHuueckas
OoyuCcTKa

A 4

Heittpanusauus
M ycpeagHeHue

A A 4

Buonoruueckasn .| Buonoruueckas
oYmncTKa d ouUCTKA
A
v
[oounctka
v OunLyeHHble

CTOYHbIE BOAbI

PucyHok 2.29 — O6was npyHUMnmManbHas cxema npouecca O4UCTKN

NPOon3BOACTBEHHbIX CTOUHbLIX BOA4
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MpoLecc OYUCTKM MPOUSBOACTBEHHBIX CTOYHbIX BOJ LIEMMHON03HO-OYMaXKHBIX Mpes-
MPUSATWIA Ha BHEMNMOLLAA0YHbIX OYMCTHBIX COOPYXEHUAX BKoMaeT B cebsa cregyrLume oc-
HOBHbIE CTaANM:

- NepPBUYHAS OUMCTKA CTOUHBIX BOJ — MEXaHWYecKas Q4UCTKa;

- HeWTpanusaums 1 ycpesHeHue;

- BTOPWYHAS OYMCTKA CTOUHbIX BOA — BMonorMyeckas 04ncTKa;

- TPETUYHAS OYNCTKE CTOYHbBIX BOA — AOOYNCTKE;

- obpaboTka ocagka CTOUHbIX BOA.
2.9.2 MexaHnyecKasi OUMCTKa CTOYHbIX BOA

3arpsisHeHHble MPOM3BOLCTBEHHbBIE CTOUYHbIE BOAbI OT Pa3fMYHbLIX TEXHOMOMMYECKUX
NoOANPOLIECCOB LIENMHONO3HO-OyMaxHbIX NPeanpuUsaTUA Nepel nogayen Ux Ha BHennowanou-
Hbl€ OYMCTHBIE COOPYXEHNS NMPOXOASAT NPeABaPUTENBHY OUUCTKY Ha NoKasbHbIX BHYTPULE-
XOBbIX COOPYKEHUSX OUNCTKM.

BHyTpuLexoBaa oumcTka no3sonseT obecneynTb OCTaTOYHOE COAEPKaHWE B3BELUEH-
HbIX BELIECTB B CTOYHbIX BOAAX, NMOCTYMarLMX HA BHEMMOWAA0YHbIE OUYUCTHBIE COOPYXe-
HUsI, He Gonee 200—-250 mr/n'.

MepBuyHas N MexaHu4eckass OuMMCTKa NMPOU3BOACTBEHHbIX CTOYHbLIX BOA Ha BHE-
NoWag0uHbIX OYUCTHBIX COOPYKEHUAX BKIOYAET:

- MEXaHNYECKYH OYUCTKY OT KPYTHbIX B3BELLEHHBIX BELLECTB Ha peLLeTKax;

- MEXaHNYECKYI0 OYUCTKY OT MENKOAMCIEPCHbIX B3BELLEHHbIX BELWECTB B NEPBUYHBLIX
OTCTOMHUKAX.

KpynHble BknoYeHUs (kopa, HEMPOBap, CYYKN U T. [.) 3aAEpXKMBAIOTCA Ha peLueTKax,
YyAANSIOTCA B KOHTEVHEpP M Aanee BbiBO3STCA aBTOTPaHCMOPTOM B CaHKLMOHUPOBaHHbIE Me-
cTa XpaHeHWs OTXOA40B.

MenkogucnepcHele B3BECUM (LENIIONO3HOE BOJIOKHO, APEBECHbIE YacTuLpl, LLUam
M T. 4.) NOA AEVCTBMEM CUN MPaBUTaLMU OCEXKLAOTCA HA AHO NEPBUYHBLIX OTCTOMHMKOB M OT-
KauMBalTCA Hacocamu Ha WNOynnoTHUTENW. BnaxHOCTb ocajka nepBUYHBbIX OTCTOMHWUKOB
cocraenset 97 % — 98 %.

OcBeTneHHble CTOYHbIE BOAbLI MOAAKTCH Ha 6VIOJ'IOFVI‘-IGCKytO CTyNneHb O4YNCTKN.

! OnucaHMe NpUMEHSIEMbIX B HACTOSILLEE BPEMS! BHYTPULIEXOBbIX JIOKASbHBIX OUUCTHBIX COOPYIKEHMIA
npeacrasnexo s 2.1, 2.2-2.5.
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O dheEKT OT NEPBUYHON OYUCTKM 3aBUCUT OT CBOWCTB U KAYeCTBa CTOYHbIX BOA, MOCTY-
NaroLLUX HA OYNCTHbIE COOPYKEHUS. IPDEKTUBHOCTL YaaneHNs B3BELLEHHbIX BELLECTB MO-
XeT HaxoauTbea B npegenax 50 % — 70 %.

Mpu HeobxogmmocTn Gonee rnyboKoN MeXaHW4eCKOW OUUCTKM (C 3D PEKTUBHOCTLIO

Bonee 70 %) BO3MOXHO NMPUMEHEHNE (PUBNKO-XMMNYECKNX METOLOB OUYMUCTKM CTOYHbLIX BOA.
2.9.3 Hentpanusauma n ycpegHeHue CTOUYHbIX BoA

Mepepn cTyneHbto GUONOMMYECKON OYMCTKM CTOYHbIE BOAbI MNOABEPratoTCA HEUTpanu-
3aumn, oboralleH o BUOreHHBIMU 3NIEMEHTaMU U YCPeLHEHWIO.

[aHHble MeponpuaTa MOryT NpeaycMaTpuBaThCa Kak HEMOCPeACTBEHHO nepes Ouno-
TIOTNYECKON OUUCTKON, TaK U Nepes nojaden CToUHbIX BOA Ha NEPBUYHBbIE OTCTONHUKM.

HevTpanmsauma npegHasHaueHa obecneunTs peakuuio Cpeabl CTOYHbIX BoL, Hambo-
nee GnaronpuATHYO NS PasBUTUS MUKPOOpPraHuaMoB-okucnutene. Hanbonee 6naronpu-
ATHOW AN aKTMBHOMO Una sIBMSETCA HeUTpansHasa cpeaa, CoOOTBETCTBYHOWAsA BOAOPOAHOMY
nokasarento pH = 6,5-7,8.

HelTpanusaumsi ocyLecTBNSETCA NyTEM BBEAEHUS B CTOYHYHO BOAY COOTBETCTBYHO-
LLMX peareHToB — LUEMNoYM UMM KUCTOTbI B 3aBUCUMOCTU OT Cpeabl CTOYHbIX BO4 — A0 noja-
UM CTOYHbIX BOA B YCPEAHUTESb.

Taioke B Kamepy CMELWeHNs yepeaHUTENs Npou3BoaAnTCS nogada OUoreHHbIX sremeH-
ToB — hochopa 1 asora. [Ana HOPManNbHON XKN3HEAEATENBHOCTU MUKPOOPTraHW3MOB COAep-
XaHune OMOreHHbIX 3MEeMEHTOB nepen GUOonornyYeckon OYMCTKOM AOIMKHO ObiTb He MeHee
Smr/n asota (N) wu 1wmr/n docopa (P) Ha kaxgble 100mr/n BMKnonw,
T.e.BMK:N:P=100:5:1.

Heo6xoanMocTs ycpeaHeHUst CTOMHbIX BOA Nepes CTYNeHbo G1onorMyeckon o4ncTkm
obycnosneHa HepaBHOMEPHOCTLIO X NOCTYNNEHMS OT NPOU3BOACTB, KakK Mo pacxodHbiM no-
KasaTensm, Tak 1 No CoAEPXaHMIo 3arpsasHALWMX BelyecTs. CMeLleHne N yCpeaHEeHNe CToY-

HbIX BOA NpefyCMaTpuBaeTCs B CrieUmarbHbIX COOPYKEHUAX — YCPEeAHUTENSIX.
2.9.4 Buonornyeckass 0OMMCTKa CTOUYHbLIX BOJ,

Llenbto BTOpUYHOWM, MNn BUOMOTMYECKON, OUYUCTKA CTOYHBIX BOA SIBNSETCH yhaneHue
opraHn4ecknx Belects. [N BTOPUYHOW OYMCTKW OCHOBHBIMW @nbTepHaTMBaMK ABMNAIOTCA
aspobHbI N aHadPOOHbBIN cucTeMbl Buonornyeckon oumctkn. Hanbonsluee pacnpocTpaHe-
HWe Ha poccunckux npeanpusTuax LIBIM nonyymnm aspobHele cnocobbl O4NCTKM C MCMOMBb30-

BaHWEM aKTMBHOTO 1na B NMPUCYTCTBMM PACTBOPEHHOTO KUCNOpoaa.
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AKTUBHBIA 1N NpeacTaBnseT cobol UCKYCCTBEHHO BbipallMBaeMbIA Npu aspauun 3a-
rPA3HEHHbIX BOA OMOLIEHO3, HaCeneHHbI BakTepusaMm, NPOCTEULLMMU Y MHOTOKNETOYHBIMA
opraHnaMamMi. OUMCTHbIE COOPYKEHMS C aKTMBHBIM WUIIOM COCTOSIT M3 ABYX OCHOBHbIX 6r0-
KOB: @3POTEHOK W BTOPUYHBIX OTCTOMHMKOB.

B aspoTeHkax OCyLLeCTBNAETCA MpoLecc BMOXMMUYECKOro OKUCIEHNS OpPraHNYeCcKuX
BELLECTB aspobHbIMM MUKPOOPraHnamMamu. [Ins OKUCNEHWs OpraHvky, AblXaHus MUKpoopra-
HW3MOB M MOAAEPKaHUA aKTUBHOMO Mna BO B3BELLEHHOM COCTOSIHUM B cucTemy Buonornye-
CKOW OYMCTKM nopaetcsi Bo3ayx. OcaxaeHve UM OTAerneHue akTUBHOMO una OT OYULLEHHOM
BOZb! NMPOU3BOAUTCS BO BTOPMHYHBLIX OTCTOMHMKax. OuuieHHas Boja nocrne BTOPUYHbLIX OT-
CTOVIHWKOB N60 OTBOAUTCS B BOLHbIN 00bEKT, MO0 NOAAETCHA HA TPETUYHYIO OYMCTKY — CO-
OPYXEHWS [LOOYUCTKM.

LinpKynpyroLLMiA akTUBHBIN 1N BO3BPaLLAeTCsl B @a3pOTEHKM ANS NOAAEPXKaHNSA BbICO-
KOW KOHUeHTpauum una. N3bbiTouHbIM aKTUBHBIA MN MOCTYNaeT Ha coopyxeHus obpaboTtkn
ocapka. JdpdeKTMBHOCTb YAaneHsa opraHnyeckux 3arpssHennin no BINK npu Guonornyeckon
OYNCTKE MPOM3BOACTBEHHBIX CTOYHbIX BOA LEMMoNo3HO-OYMaxHbIX MPEArnpusTUA MOXKET
Haxoautbes B npegenax 70 % — 98 %. YpoBeHb OYULLEHHBIX CTOYHBLIX BOA MO nokasaTernto

BIMKs HaxoauTes B npeaenax 10-25 mr/n. CooTtHowerme XIMK/BIMNK — B ananasone ot 4 o 10.
2.9.5 loouncTKa CTOYHbIX BOA

Ha HekoTopbIx poccuiicknx npeanpuatusax LIBIMN ans otaeneHns TOHKOAUCNEPCHBLIX
BELLECTB MPMMEHAETCA TPETUYHaA OYMCTKa CTOYHBLIX Bog — jAoounctka. B kadyectse obopy-
LOBaHNS LOOYMCTKM MCMONb3YT ProTodunbTPbl, PUNBLTPbLI C NECHAHOW 3arpy3kon, Npyabl-
agparopsbl. DUBNKO-XMMMYECKAA OYMCTKa MO3BONSAET nonyynTb Bonee HWU3koe coaepxaHue
opraHunyeckux Bellects (BIK, XMK), a Takke 3HaUATENBHO CHU3UTL KONMUYECTBO B3BELLEH-
HbIX BelecTs, asoTta, docdopa. OT oUMCTKM NPOMbIBHLIX BOg hurbTpoB obpasyetcs dno-
TOLWam, KOTOPbIM Taloke NMOCTyMNaeT Ha coopyxeHusa obpabotku ocagka. OCHOBHLIE ycpea-
HEHHbIE MOKa3aTenu 3arpsi3HSAWMX BELLECTB B OYMLLEHHBIX CTOYHBLIX BOAAX POCCUNCKUX

npeanpusatui LUBMN npeacraenerel B Tabnmue 2.33.

Tabnuua 2.33 — YcpeaHeHHble nokasaTenm 3arps3HsIioLLMX BELLECTB B OYULLEHHbIX CTOMHbIX BOAAX

Ne n/n [Mokasartenb EavHnya namepeHus 3Ha4eHuWe nokasarens
1. | BsBelueHHble BelecTBa Kr/T B. C. L, 0,19"-29
2. | BIK, Kr/T B. C. L, 0,16"-2,71
3. | XK Kr/T B. C. L. 13" 50

T =
) MUHUManbHbIE NOKa3aTenm COOTBETCTBYIOT NPEANPUATUAM G HANIMYNEM B CXEME OYUCTHBLIX COOPYXEHHUI
TPETUYHOW OMUCTKU CTOYHBIX BOA (A00YUCTKM).
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2.9.6 O6paboTka ocaaKoB CTOUYHbIX BOA

Ha coopyeHWsix O4MCTKM NPOM3BOACTBEHHBIX CTOYHbIX BOA 0BpasyeTcs 60sbLIoe KO-
TINYECTBO OCAAKOB:

- 0CaJ0K NEPBUYHBIX OTCTOMHMKOB;

- N30bITOYHBIA aKTUBHbBIN UIT;

- hroToLUIaM OT OYUCTKM NPOMbIBHBIX BOA ProTOMUNLTPOB.

ObpaboTka BCex BMAOB OCafKOB OCYLLECTBMSETCH, Kak npaswuno, COBMECTHO, Mo-
CKOJMbKY ocafkym Buonornyeckon (M3BbITOYHBIN UN) N XUMUYECKON (ProTOLLINEM) OYUCTKU
Nnoxo 06e3BOXMBAIOTCS W ANA YYYLWEHUA CrOCOBHOCTY K 06E3BOXUBAHMI0 X HEOBXOANMO
CMELUMBaTL C BOMOKHWCTbIM OC34KOM.

Mpouecc oBpaboTkn ocagka BrNOYaET B cebs cneayroLme TeXHONorn4eckue onepawumm:

- YNNOTHEHVe (CryLleHne) ocaaKa;

- 06e3BOXMBaHME 0CaKa;

- yTUnmaaumsa o6e3BOXEHHOro ocagka.

Y3en ynnoTHEHWS 0CaAKoB MpefHasHaqYeH ANA CMELUMBaHUA UCXOAHbLIX 0CaaKoB ne-
pen MexaHn4ecknm 0OEe3BOXMBAHMEM W MOBBILEHUA WX KOHLUEHTpauMW. YNnoTHeHWe ocan-
KOB OCYLLECTBNAETCA Ha UMOYMNOTHUTENSAX.

[na ob6e3BokuBaHUA YNNOTHEHHOrO OcajKa UCMONb3YHTCA PUNBLTP-NPECcChl pasnuy-
HbIX KOHCTPYKUMIA. [1nsi NOBbILLEHUA CTeneHW BOJOOTAAYM OCafoK nepes 0be3BOXUBaHNEM,
Kak npaeuro, obpabarbiBaeTcs hnokynaHToM (pacteop nonumepa). O6essoxuBaHne ocag-
Ka rno3BonsieT yMeHbLMTb ero 06vem B 20 pa3. ObpasoBaBLuMincs pUnbTpaT BO3BpaLLAETCA
Ha Bronornyeckne o4YMCTHbIE CoopyxeHUs. OBEe3BOXKEHHBIN 0CaAA0K HANPaBNAETCA Ha CKU-
raHne nubo Ha 3axOpOHEHWEe Ha NOMUIOHaX UMM UHbIX CAHKLMOHWPOBAHHBLIX MeCTax xpaHe-
HUA OTXOAOB. YcpeAHeHHoe oblee KONMMYeCcTBO OTXOAO0B OT BHEMMOLUAAOYHBIX OYUCTHBIX
COOPYKEHUI paccMaTpuBaeMbIx NpeanpusaTuin coctaBnsieT 20—40 kr B pacyeTe Ha TOHHY TO-
BapHou Lenntono3el. Obliaa cxema TeXHONOrMYeckoro npoLecca OYUCTKU NPOU3BOACTBEH-

HbIX CTOYHbIX BoA npeanpuaTtun LIBK npepacraesneHa Ha pucyHke 2.30.
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PucyHok 2.30 — O6Lasn cxema TEXHONOrMYeCcKoro npouecca 04MCTKu
NPOU3BOACTBEHHbLIX CTOYHbIX BOA,

OcHoBHas MH(bOpMaLIMFI 0 npouecce O4YUCTKKU Npon3BoACTBEHHbIX CTOYHbIX BOA4, KOTO-

pbii MICNONb3YIOT B HacTosiLLee BpeMsi B poccuiickoin LIBI, npeacrtaeneHa B Tabnuue 2.34.

199



Tabnuya 2.34 — OcHoBHas nHgopmaLmna o NpoLecce O4YUCTKU NPOU3BOACTBEHHbIX CTOYHbBIX BOJ,

CTO4Hble BOAbI

OTXx0Abl C pELLETOK.

OcHoBHOe
. Stan npotecca .
BxogHoun noTok BbIxogHON NOTOK TexHomnormyeckoe
(noanpouecc)
obopyaoBaHue

1 2 3 3
3arpsisHeHHble npo- | MexaHuyeckas OcBeTneHnHble cTou- | PelueTkn.
M3BOACTBEHHbIE O4YMCTKa CTOYHbIX BOJ, |Hble BOAbI. lMeckonoBku.

MepBnYHbIE OTCTON-

BOAbI.

AKTUBHBIN 1N

Ocapok HUKU
OcBeTneHHble cTod- | HenTpanusaumsa u OcBeTneHHble cTou- | YcpeaHuTenu
Hbl€ BOAbI. yCpeOHEHNE CTOYHbIX |Hble BOAbI
BuoreHHble conu, BOA
PeareHTbl (kncnotsl,
Lenoun)
OcBeTneHHble cTod- | bronormnyeckas buonornyeckn oun- | ASpOTEHKN.
Hble BOAbI O4YMCTKA CTOYHbIX BOJ | LLEHHbIE CTOYHbIE BropeakTopbl.

BTopuuiHbie oTcTON-

HUKU

Bbronoruyeckn oum-

[oouncTka CTOYHbIX

O‘-WILI.leHHbIe CTO4YHbIe

MecyaHble puNbTpPbI.

HbIW 1N

LLiEeHHbIE CTOYHbIE BOA, BOZbI. dnotopunbTpbI.
BOAbI LLnam Mpyabl-aspatopsbl
Ocapok. ObpaboTka ocagka O6e3BoXeHHbI oca- | noynnoTHuTenu.
M30bITOYHBIV @KTWB- | CTOYHBIX BO, LOK Cryctutenu.

dunbTp-Npecchbl.

LleHTpudpyru
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XapakrepucTvka TexHONorM4eckoro oGopyaoBaHus,

npumeHsieMoro B npoLecce

OYMCTKM NPOU3BOACTBEHHBIX CTOYHBIX BOA, NpeacTaBneHa B Tabnvue 2.35.

Tabnuuya 2.35 — XapaKkrepucTuka TeXHONorM4eckoro obopyoBaHus

HavmeHoBaHue H 1
asHauyeHue obopyaoBaHus TexHonorndyeckue xapakrepucTukm
obopyaoBaHusi
1 2 3
Pewetkn YaaneHue KpynHbIx BkrtoueHu | KonuuecTso.
MponyckHas cnocobHOCTe B COOTBET-
CTBWM C TMAPABMNYECKUM PACHETOM
MepBuYHbIE Ynanenue mernkoamncnepcHsix | Konnyectso.
OTCTONHUKN B3BELLEHHbIX BELLECTB Ob6vewm.
FabapuTHble pa3Mepbl B COOTBETCTBUN C
rMapaBnUYeCcKM pac4yeTomM
YcpegHutenb |HenTtpanusauus,  ycpeaHeHue, | Konudectso.
oboraweHne 6uoreHHbIMN ane-| O6bem.
MeHTamu FabapuTHble pasMepbl B COOTBETCTBUN C
MapaBnUYEeCcKM pacyeToM
AspoTeHkn OkvcneHve opraHudeckux Be- | KonuuvecTso.
Lects aspobHbiMM  Mukpoopra- | Obbem.
HU3Mamm abapuTHbIE pa3mepbl B COOTBETCTBUM C
rMapaBnUYecKMM pacyeTom
BTopuuHbie PaspeneHve aktuBHoro una u|Konuuectso.
OTCTOMHUKMA OYMLLIEHHOW BOAbI OGCbem.
abapuTHble pasMepbl B COOTBETCTBUMN C
rMApaBnUYECcKMM pacyeToM
dnotoduns- Ynanenue TOHKOAMCNEPCHbIX | KonnyecTeo.
TPbI BeLlecTs Ob6bem.
[abapuTHble pasmepbl B COOTBETCTBMM C
rMAapaBnUYECcKMM pacyeTom
dUnbTPbI c|YnaneHue TOHKOAUCNEPCHBIX | KonnyecTso.
necyaHoM 3a-|BeLlecTs O6bem.
rpy3skon [abapuTHble pasmepbl B COOTBETCTBMM C

rmapasnn4ecknmMm pac4eTom

201



HavmeHoBaHue

Ha3sHaueHve o6opyaoBaHus

y
TexHonorn4eckme XapakTepucTukm

)

obopynoBaHus
1 2 3
Mpyabl- Yaanexuve TOHKOAMCNEPCHbIX | KonnyecTso.
asparopbl BeLecTB Obbvem
WnoynnotHn- | YNnoTHeHWe ocafka Konnyectso.
TEM Ob0bewm.
abapuTHble pasmepbl
Cryctutenu CrywieHuve ocagka Konunuyectso.
MponasoanTENbHOCTb
JleHTOuYHbIE Ob6e3BoxuMBaHWe ocagka KonunuecTso.
PUnNbTP- MponseoanTEnBHOCTb
npeccel
[HekaHTepbl Ob6e3BoxuMBaHWe ocagka KonunuyecTgo.
MponssoanTENBHOCTb
KamepHbie Ob6e3BoXmMBaHWe ocagka Konunuectso.
PUNLTP- Mpon3BoanTENBHOCTL
npecceol
MnoBble Ob6e3BoxmBaHMe ocapka, xpaHe-|Konuuectso.
nnowaakm HVe O6bvem

n TexHonornyeckne XapakTepuCTukn 3aB1CAT OT NPON3BOAUTENBHOCTU NUHUN.

Pasnen 3. Tekywue ypoBHM 3MUCCUM B OKpYKaloLyo cpeay

3.1 MaTepuanbHbIit U 3HepreTuyeckuin 6anaHc

3.1.1 MopgroroBka ApeBeCUHbI

OcHoBHasi UHbOpMaLMs Mo pacxofy Chipbsl, MAarepuarnos U 3HEPropecypcos Mpea-

cTaeneHa B Tabrnmuax 3.1, 3.2 [8].
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Tabnuua 3.1 — Pacxog, ceipbs, Marepuanos 1 3HEPropecypcos

Cblpbe, MaTepuarbl, 3Hepropecypchbl

EfnHMLbI Pacxog Ha 1 T npoaykuun
HaumeHoBaHune
usmepeHus MUHUMaIbHbINA MaKkCMMarnbHbIA
1 2 3 4

Pacxon npeBecHbix 6anaHcoB Ha| nn. m°/nn. M°
1 nn. M Wwenb 1,09 1,12
LLlena Ha Bapky Ha 1 T B. C. L. nn. M7/T B. C. L. 3,50 5,45
Map Ha 1 nn. M° 6anaHcos Mkan/mn. M° 0,002 0,008
CBexas Boaa Ha 1 nn. m° 6anaHcos m°/nn. m> 0,56 6,50
OnekTposHeprms Ha 1nn.m° 6a-| KBT-4/nn. m°
naHcoB 7,30 33,50

Tabnuya 3.2 — Bbixos OCHOBHbIX U MOBOYHbIX NPOAYKTOB

MpoayKuus, NonynpoAyKTbl, NOGOYHbIE NPOLYKTLI, 3HEPropecypchbl

HaumeHoBaHVe OCHOBHOTO EavHnLbl Bbixoa Ha 1T npoaykLmu
11 NOBOYHbIX NPOAYKTOB UsMepeHus MUHVMAarbHBINA MaKCUMarbHbIA
1 2 3 4

LLlena 13 6anaHcoB nn. m/nn. m° 0,89 0,93
Kopa nn. Mot 0,36 0,77

3.1.2 MNpouecc npousBoacTBa cynbgaTHON, HENTpanbHO-CyNbPUTHON

uennionosbl, cynbgutHon uenntonosbl, AOM, TMM, XTMM, XMM

WHdopmaumua no pacxody Cbipbs, Marepuanos U SHEpPropecypcoB NpefcTaBreHa B
Tabnuue 3.3.

Tabnuya 3.3 — Pacxog, cbipbs, MarepuanosB 1 3HEPropecypcoB Npu NPOU3BOACTBE CynbaTHON,

HEeNTPanbHO-CyNbPUTHOM LENMoNo3bl, cynbdutHon Lenntonossl, 40M, TMM, XTMM, XMM

Cblpbe, MaTepuarnsl, 3Hepropecypc

HaunmeHoBaHune

EAanHULBI

n3MepeHus

Pacxog Ha 1 T npogykyuu

MWHUManbHbIN

MaKCUMarnbHbIN

MponseoacTBo cynbgaTHON LENNonoab!

HeGeneHana uenntonosa
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Colpbe, MaTepuaribl, 3HEPropecypchbi

EfuHULbI Pacxog Ha 1 T npogykuymnm
HaumeHoBaHuve
USMEPEHWA | mMuHUMMarnbHbIA | MakCUMarbHbIN
Ha 1 1 B. C. UENNONO3bI NO Bap-
Ke

LLlena nn. Mo 3,50 5,45
Benbi wenok, akT. eq. Na,0O Kr/T 230 418
MeHoracutens Kr/T 0,21 0,50
Xumnyeckme pobaskn (gucnepratop u 4p.) Kr/T 0,19 0,40
AHTpPaxnHOH Kr/T 1,23 1,23
Xumunkatbl Ha KLUA:
- cynbdat MarHma KriT 1,70 2,00
- KUCNopoA Kr/T 19,00 24,00
- rugpokeng Hatpus, eq. NaOH Kr/T 24,00 36,00
Tennosas sHeprus:
- BapO4HbIA oTAEN [kan/T 0,49 1,79
- KwAa lkan/T 0,81 0,81
OnekTposHeprus:
- BapO4HbIA oTAEN KBT-u/T 100,00 167,00
- KwAa KBT-u/T 12,00 16,00
Ceexas Boga MfT 2,54 12,70
BeneHasa yuennonosa Ha 1 T B. . TOBapHOW Liennionoasbl
Xumukatbl Ha oTbenky:
- cynbdar marHms Kr/T 0,80 1,20
- Xrnop Kr/T 4.80 55,00
- ABYOKNCb Xropa Kr/T 5,90 11,70
- rMapoKena HaTpus Kr/T 12,00 53,30
- Kncnopog Kr/T 4.80 24,00
- CepHas kucnoTa Kr/T 0,00 12,80
- CEPHUCTLIN aHrMapua Kr/T 0,80 3,00
- TUMOXITOPUT HaTpuA KriT 9,07 19,84
- Nepekncb Bogopoaa Kr/T 7,80 8,20
Tennosaga sHeprna [kan/T 0,20 1,33
OnekTposHeprus KBT-u/T 62,00 236,00
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Colpbe, MaTepuaribl, 3HEPropecypchbi

EfuHULbI Pacxog Ha 1 T npogykuymnm
HaumeHoBaHve

USMEPEHVS | MUHUManbHBIA | MakCUManbHbIN
Ceesxas BoAa Mo/ 8,12 46,00
Mony4eHne gBYyOKMCK Xnopa no TEXHONOrn Ha 1 T aByokmcn xnopa
MeTncon
Xnopat HaTtpud T/T 1,80
CepHas kucnota gnokecua cepbl TIT 1,40
MeTaHon T/T 0,80
OnekTposHeprus KBT-u/T 80,00
MonyyeHre ABYOKWUCU Xnopa No TEXHONOTMK Ha 1 T aByokucu xnopa
HP-A
Xnopat HaTtpus T/T 1,65
CepHas knucnoTa LUoKeua cepsbl T/T 2,10
Mepekncb BOgOpOaa TIT 0,29
OneKkTposHeprms KBT-u/T 80,00
[Mony4yeHne ABYOKMCK Xr0pa Mo MHTErpUpo- Ha 1 1 aByokucu xnopa
BaHHoOW TexHonornm Chemetics
OnemMeHTapHbIA X1op T/T 0,73
Map T/T 8,00
OneKkTposHeprus KBT-u/T 8900,00

Mpon3BoACTBO HENTPANbHO-CYNbOUTHOM LIENMOMO3bI
Ha 1 7 B. C. nonyyennonosbl
LLlena nn. M 2,40 2,60
Copa kanbLUuHMpOBaHHas KriT 93,26 120,50
Cepa Kr/T 16,50 17,39
MoHocynedut HaTpus Kr/T 530,00 716,00
Ceexas Boaa 5,00 6,10
Map lkan/t 0,43 0,55
OnekTposHeprus KBT-u/T 189,00 335,00
[Mpon3eoacTBO CyNbMUTHOW LENNHON03bI
HebeneHas uenntonosa

LLlena nn. Mo 4,20 4,700
Copa kanbuyHMpoBaHHas KriT 120,00 153,00
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Cbipbe, Marepuaribl, 3Hepropecypcbl

EavHuLbI Pacxoa Ha 1 T npoaykuuu
HaumeHosaHve

USMEPEHUA | MuHMMAanbHBIA | MakCUManbHbIA
Cepa Kr/T 85,00 138,00
MoHocynbhUT HaTpus KriT
Ceexas Boja MIT 36,00 51,00
Map [kan/t 1,00 1,500
OnekTposHeprus kBT-u/T 237,00 318,00
Benenas uennionosa
CwMm. pasgen cynbdarHasa uennonosa
TosapHas uennonosa
CM. pasgen cynbdaTHas Lennonosa

Mpor3BOACTBO MEXAHAYECKOW MacChl

HednbpepHas apeBecHas macca
[peBecuHa, enb HO nn. M 2,56 2,78
CBexas Boaa M 15,00 20,00
Map Mkan/fr - -
OnexTposHeprus KBT-u/T 1441,41 1961,56
OT1b6enbHble peareHTbI:
npw 6enmaHe AOM Hwxke 58 % Kt
Enkuin Hatp NaOH Kr/T 0,08 2,76
Xenatb! (QATK, ATINK) Kr/T 0,04 1,26
bucynbhuT HaTpus KriT 6,54 15,34
OT16enbHble peareHTbI:
npw 6enusne M Bbiwe 58 % kit 0 0
TepmomexaHuyeckas Mmacca
DpeBecyHa, enb H/o nn. MoT 2,78 2,88
Ceexas Boaa MoIT 2,51 7,76
Map lkan/t 0,15 0,40
OneKTposHeprus KBT-u/T 2328 2509
MponuTbiBaloLwmMe 1 0TOENBHbIE peareHTbI: Kr/T
Eakun Hatp NaOH Kr/T 0,19 1,433
Xenatbl (QATK, OATIK) Kr/T 0,04 1,08
BucynbuT HaTpus Kr/T 15,00 17,00
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Cbipbe, Marepuarbl, 3Hepropecypcbl

EpvHuybl Pacxop Ha 1 T npoaykumnu
HaunmeHoBaHve
VU3MEPEHUA | mUHMManbHBLIM | MakCUMarbHbIV
M'mapocynbUT HaTpus KriT 3,57 8,72

XUMUKo-TEpMOMEXaHNIECKas Macca (XBon-

Hasa gpeBecunHa)

[perecuHa, enb H/o nn. Mo 2,88 2,90
Ceexas Boga M 2,51 7,76
Map kan/t 0,15 0,40
OnekTposHeprms KBT-y/T 2328 2509
MponuTbiBarowme n OtbenbHbIe peareHTb:

- eakuin Hatp NaOH Kr/T 0,19 1,433
- xenatol (3ATK, OTIK) Kr/T 0,04 1,08
- BucynbuT HaTpus Kr/T 15,00 17,00
- Mg pocynbdUT HaTpma Kr/T 3,57 8,72
X1MKKo-MexaHu4eckas macca (ocuHa)

[JpesecvHa, enb H/O nn. Mot 3,00 3,10
Ceexas Boaa M 12,00 13,00
Map [kan/T 0,30 0,40
OneKTposHeprus KBT-u/T 1200,00 1400,00
MponuTeiBatowme n OTbenbHbIe peareHTb:

- epknii Hatp NaOH Kr/T 25,00 30,00
- CUnMKaT HaTpus Kr/T 6,00 8,00
- cynbuT HaTpus KriT 15,00 20,00
- MepoKcma Bogopoaa KriT 20,00 30,00

3.1.3 BbIxof, OCHOBHbIX U MOOOYHBLIX NPOAYKTOB, MNONYNPOAYKTOB U
3HEepropecypcos Npv Npon3BoACTBE CyrbgaTHON U HEUTPanbHO-CYIrbUTHON

LENsoro3bl

OcHoBHas MHMOPMaLMs NO BbIXOLY OCHOBHbIX M MOGOYHbIX MPOAYKTOB, MOMYMNpoayK-
TOB M 3HEPropecypcoB NpefcTaBneHa B Tabnmue 3.4.
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Tabnvua 3.4 — Bbixog OCHOBHbIX 1 MOBOYHBIX MPOAYKTOB, MONYNPOAYKTOB U 3HEPropecypcoB Npu

NMPOW3BOACTBE CYNbdaTHON, HENTParbHO-CYrNbMUTHON LENsono3bl U CynbgUTHON Lennionosbl

MpoayKkums, NosynpoayKTbl, NOGOYHBIE NMPOAYKTHI, SHEPropecypchl

EavHWLI 13- Bbixoa Ha 1 T npogykuum

HaumeHoBaHue

MepeHua MUHUMAanNbHBLIN |  MakcumanbHbIN

Mpon3BoACTBO CynbdaTHON Lennionossbl

Ha 1 T B. C. UennonNo3bl No Bapke

Llenntonosa no Bapke % 100,00 100,00

Cnabblit YepHbIit LLienok M3 7,90 11,70

CynbthaTtHoe MbIno TIT 0,10 0,15

Cxunugap — cbipey, TIT 0,005 0,009
Ha 1 T B.C.6eneHomn uennionosbl

Benenas yenntonosa % 78,00 93,00

Mony4eHne LBYyOKMCU XIOpa No TEXHOMO- Ha 1 T gByokucu xnopa

rum MeTtncoH

Cynbdar HaTpus T/T 1,20

CepHas kucnora T/T 1,50

Mony4yeHne LBYOKUCU XIOpa NO TEXHOMO- Ha 1 T gByokucu xnopa

rmm HP-A

Cynbtbat HaTpus T/T 1,10

CepHas kucrota TIT 1,30

Kucnopoga TIT 0,26

MonyyeHne aBYOKMCK Xnopa no UHTErpu- Ha 1 T agByokucu xnopa

posaHHoM TexHonorum Chemetics

Xnop TIT 0,18 0,24
Mpon3BoaCTBO HENTPANBHO-CYNbEMUTHON NONYLIENNONO3bI
Monyuenntonosa % 100,00 100,00
KpacHbii wenok Kra.c.B./T 240,00 260,00
Mpon3BoACTBO CyNbGUTHON LENNoNo3bl
Llenntonosa % 100,00 100,00
JlurHocynbdoHaTthl (Cyxme) Kr/T 436,00 500,00
OuMLLEHHBIN KOHAEH AT M3 2,06 2,45

3.1.4 PereHepaumna xummkaToB

OcHoBHaa WHMOpMaLMs Mo pacxody Chblpbs, MarepuarioB U 3HepropecypcoB npes-

cTaeneHa B Tabnuuyax 3.5, 3.6.
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Tabnuua 3.5 — Pacxog Cbipbs, MaTepuarnos U 3HEPropecypCcoB BbINAPHOrO Liexa

Cblpbe, MaTepuarbl, 3HePropecypchl

EanHuub Pacxog Ha 1 T yennonosel No Bapke
HavnmeHosaHne
n3mMepeHus MUHVMAarbHbIN MaKCUManbHbIN
1 2 3 4
Cnabbliii YepHbIN LLEnoK MIT 8,00 12,00
OnekTposaHeprus KBT-ufT 24,00 85,00
Map Mkan/T 1,30 2,10
Bopa MoIT 30,00 60,00

Tabnuuya 3.6 — Pacxog Cbipbs, Marepuanos U 3HEPropecypcos Liexa kaycTusaumum u pereHepauymm

n3BeCcTun

Chbipbe, matepuaribl, 3Hepropecypcbl

Pacxog Ha 1 T npoaykuum

HaumeHoBaHve E'D'MHMHHV (1 T pereHepnpoBaHHOW U3BECTH)
namepeHumn — -
MUHUManbHbIN MaKkCUManbHbIU
1 2 3 4
Copa kayctuyeckas Kr/T 12,00 23,00
N3BeCTKOBLIN KaMeHb Kr/T 30,00 50,00
NaeecTb Kr/T 300,00 400,00
Tonnueo ans obxura n3eectn Kr ycn. Tonnvealt 200,00 300,00
Ceexas Boaa M/ 18,00 25,00
Map Mkan/T 0,12 0,35
OneKTpo3Heprus KBT-u/T 130,00 160,00

3.1.5 NMpousBoacTeo 6ymarm u KapToHa

OcHoBHaa MHGOPMaUMsa Mo pacxody Chipbsi, MaTrepuanoB M 3HEPropecypcoB npef-

cTaeneHa B Tabnuuax 3.7, 3.8.
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Tabnuya 3.7 — Pacxoa Cbipbsi, MaTEPUanoB 1 3HEPropecypcoB Ha NPOou3BoACTBO Bymaru

Colpbe, MaTepuansl, 3Hepropecypcei

EavHuLb Pacxog Ha 1 T 6ymaru
HanveHoBaHve
N3MepeHns MUHUManbHBbIA MakcumanbHbIA
1 2 3 4
BonokHucTble nonydabpukatsbl Kr/T 752,00 1050,0
HanonHutenu Kr/T 0,00 237,00
MpoknenBarowme BeLecTea KriT 0,00 47,00
Yaepxusarowme BeLecTsa Kr/T 1,00 28,00
OnTunyeckunin otbennearens Kr/T 0,00 15,00
Kpacutenun Kr/T 0,00 0,14
Cexas Boja Mo 11,00 35,00
Map TIT 1,50 3,50
ONeKTposHeprns KBT-uiT 400,00 1000,00

Tabnuya 3.8 — Pacxoa Cbipbsi, MATEPUANOB 1 3HEPrOpPECYPCOB Ha NPOW3BOACTBO KapToHa

Colpbe, MaTepuansl, 3Hepropecypcei

EanHnupl Pacxog Ha 1 T kapToHa
HanveHoBaHve .
nsmepeHmm MUHUManbHBbIA MakcumanbsHbIA
1 2 3 4
BonokHucTele nonydabpukats! KriT 921,00 1080,00
HanonHutenu Kr/T 0,00 68,00
MpoknenBarome BeLecTBa KriT 2,00 58,20
YaepxuBarolme BeLlectsa Kr/T 1,50 31,00
OnTunyecknin otbenuearens Kr/T 0,00 4,00
Kpacutenun Kr/T 0,00 2,82
Caexas Boaa MoIT 10,00 30,00
Map TIT 2,00 3,00
ONeKTposHeprns KBT-u/iT 435,00 650,00

3.1.6 OuncTtka NPOM3BOACTBEHHbIX CTOYHbIX BOJ,

OcHoBHasi MHopMaLMa NO Pacxofy Cblpbs, MarepuaroB U 3HEPropecypcos Mnpea-

ctaBneHa B Tabnuue 3.9.

210




Tabnuua 3.9 — Pacxog cbipbsi, Marepuanos 1 3HEPropecypcoB Ha OYUCTKY CTOYHbIX BOA

Chblpbe, MaTepuarbl, 3Hepropecypchbl
Pacxog Ha 1 T npoaykumm
HaumeHoBaH e EAMHUL (1000 m® cTOuHBIX BOA)
MN3MepeHus _ _
MUHVMAMbHbIA MaKkcUmarnbHbIi

Ceexas BoAa M 7,00 11,00
OnekTposHeprus kBT u/T 350,00 980,00
BroreHHble conu (a3or) Kr 1,00 16,00
BroreHHble conu (hoctop) Kr 0,20 10,50
PNOKYNAHTLI Kr 0,60 10,00
XvMuKaTel 4Na HerTpanisaumm Kr
(kmcnoTa) 0,20 6,30
XUMUKaTbl NS HeUTpanusaumm Kr
(wenouys) 14,00 20,00

3.2 TeKywme ypoBHU BbIOPOCOB, COPOCOB M NOTpebneHus

Mockonbky Hambonblume xanobbl CO CTOPOHbI HacerneHust MOCTynaKT Ha 3anax oT
CynbdaT-LUennionosHbiX NPeanpuAaTUA, To Heo6X0AMMO BBEAEHME MapKepHOro nokasarens
«0obLas cepa» ANs OLEHKM YPOBHS BbIOPOCORB MO CEpOCoAEepKalLMM razam B3ameH KOHTPOIA
TaKkUX VHAVMBUAYamNbHbIX 3arps3HSAIOLLMX BELLECTB, kak CepoBOAOpPOA, MEeTUNMepKanTaH, aun-
mMeTuncynedng, aumetunancynedua. MNpn eeibope HOT ana BbIGPOCOB HYKHO MCMONbL30-

BaTb CYMMapHbIiA yAenbHbIN BLIBPOC MO CepocogepXallvm ra3am.
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Tabnuvya 3.10 — Belbpochkl 3arpsisHAOLLMX BELLECTB B aTMocdhepy

O6bem u (unn) macca BbIGPOCOB MpupogooxpaHHoe | O6bem u (unm) macca BbIGPOCOB
3arpAHSAIOLLIMX BELLEeCTB 40 o6opya0BaHMe, Me- 3arpsI3HSIOLLMX BELLECTB
HavmeHoBaHue EAMHVLE! OYUCTKM B pacyeTe Ha TOHHY MeTodHuy TOZ, OYMCTKM, MO- rocrne o41CTKU B pacyeTte
vaMieperna npoAykyum BbiGpoca BTOPHOrO UCMOMb30- Ha TOHHY
[unanasoH CpeaHee BaHWA OunanasoH CpegHee
1 2 3 4 5 6 7 8
MponasoacTeo HebeneHon cynbgaTHOW Lienntonoabl
MeTtunwvepkanTtaH Kr/T 0,003-0,020 0,011 YcraHoBku [azoouncTHOM
Ceposogoposa Kr/T 0,045-0,063 0,054 Bapku, npo- | ckpy66ep.
OumeTtmncynsna Kr/T 0,22-2,50 1,36 MbIBKW, COpTU-|[@sooumcTHOM aa-
Oumetunaucynshug KriT 0,40-1,90 1,15 poBaHusi Hebe-|copbep
neHon uenno-
noabl 0,25-1,20 0,73
Ivokena cepbl KriT - - Meys cxuraHns | FrasoouncTHoM 1,10-1,20 112
Okucnbl a3oTa Kkr/T - - anr, UPnN, CPK| ckpy6Gep 0,003-0,004 0,004
PereHepauusa XxMmukaTos
Ovokena cepbl Kr/T 0,50-1,25 0,88 CPK Ckpy66ep 0,20-0,50 0,35
Okcuabl asota Kr/T 0,20-3,00 1,70 0,20-1,50 0,85
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Ob6vem n (unun) macca BbIGPOCOB MpvpogooxpaHHoe | O6bem u (unm) macca BbIGPOCOB
3arpASHAIOLLUX BELLECTB A0 obopyAoBaHve, Me- 3arpsIsHAIOLYMX BELLECTB
HaumeHoBaHue EAuHmLe! OUUCTKM B PACUETE HA TOHHY MieTounyv TOA, OUNCTKU, NO- nocrne O4UCTKU B pacueTe
n3mepeHuns BblGpoca
npoAykuum BTOPHOrO UCMOMb30- Ha TOHHY
OnanasoH CpenHee BaHuA [nanaszoH CpeaHee
1 2 3 4 5 6 7 8
Mbinb OT npouecca OnekTpodunbTp
pereHepaummn Wweno- Kr/T 118,50—
Ka 131,00 124,80 0,13-2,44 1,29
[uokeung cepbl KriT 0,0025-0,025 0,014 nen Ckpy66ep 0,001-0,01 0,006
Ceposogopog Kr/T 0,15-0,50 0,325 Ckpy66ep 0,03-0,10 0,065
Okcnabl asoTta Kr/T 0,009-0,75 0,377 Ckpy66ep 0,0044-0,373 0,189
Mbinb oT npouecca OnekTpoduneTp
pereHepauun  n3Be- KriT
cTn 2,70-6,10 4,40 0,01-0,79 0,40
Mpon3BoaCcTBO TENnoBOW 3HepPruu
[Ownokeng cepenl Kr/T 0,0017- KopbeBon  ko-| QnekTpodunneTp
0,0020 0,0018 Ten Luknon 0,01-1,06 0,54

Okenppl asota OnexTpounbTp

0,19-0,26 0,23 LimknoH 0,20-0,70 0,45
3ona OnekTpounbTp 0,17-0,56 0,37

4,10-4,70 4,40 LinknoH 0,10-1,60 0,85
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Tabnuya 3.11 — OTxo4bl NPOM3BOACTBA M NOTPEeONeHUs

Macca MeTog Macca otxogoB
HavnmeHosaHue Knace EavHuybl | 0BpasosaHus B pacqeTe MNCTOYHMKM OYUCTKM, NMOBTOPHOIO B pacyere
OTXOf0B onacre- VI3MepeHI/IH1) Ha TOHHY NPOAYKLK obpasoBaHus MCMOnNb30BaHUs, Ha TOHHY NPOoAYKLnK
e Hvanason | CpepHee yrunusayum Ounanason | CpepHee
1 2 3 4 5 6 7 8 9
Mprem, xpaHeHne 1 NOArOTOBKa APEBECHOTO ChiPbs
OTxoabl 06paboTkm
OPEBECUHbI, B TOM 246,00-
yucne: 683,00 464,50
Kopa v Kr/T Okopka ApeBecuHbl|YTunusaums B Ko-
(noaroToBka ApeBe-|pbeBbiX KOTNax
219,00- CWHbI K nepepaboT- 219,00—
627,00 423,00 (ke) 627,00 423,00
Kopa c npumeckto 1\ Kr/T XpaHeHne  ppese-|PasMelleHne Ha
3emMnm cuHel  (nogrotoeka|OPO, ans npwro-
12,00- OPEBECUHbI K nepe-|ToBneHms komno-| 12,00—
26,00 19,00 paboTke) cra 26,00 19,00
Onunkn 1 cTpyxka \Y Kr/T Okopka ApeBecvHbl|YTuUnmMsaums B Ko-
HaTypansHown Y- (pacnunoska 1| pbeBbIX KOTNax
cTon APEBECUHbI 15,00- cTporaHve apese- 15,00-
HECOpPTUPOBaHHbIE 30,00 22,50 |cuHbI) 30,00 22,50
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1 2 3 4 5 6 7 8 9
MpownsBogcTBO TOBapHOW GeneHon/HebeneHon Lennonossl
[peBecHble 0TX0AbI \Y KriT Bapka, coptupoBa-|YTunusauma B Ko-
npouecca CopTUpo- HVe LIensonosbl | pbeBbIX KOTNax
BaHWS Lenmnonossl 3,90- (copTupoBaHue 3,90-
13,60 8,80 Lennonosel) 13,60 8,80
MwuHepaneHbele  OT- \Y KriT CoptupoBaHne oT|PasmMelleHne Ha
Xoabl npouecca MUHeparnbHbIX OPO
CoOpTUPOBaHUS 0,60- 4,00 2,30 BKIHOYEHWN 0,60-4,00 2,30
OTxoabl  npouecca \Y KriT MpurotoBneHne u|Pa3smeweHrne Ha
MpuUroToBneHus 1 pereHepauusa xumu-| OPO
pereHepauMm Xumm- YECKUX  peareHToB
YECKUX peareHToB, B ANs  MPOW3BOACTBA
TOM 4YMCre wnam oT Lennonosbl, 3a-
3auncTtkm obopyno- unctka obopyposa-
BaHusA 2,00- HAS MpW MPOU3BOA- 2,00-
22,40 12,20 CTBE L|eNnonossl 22,20 12,10
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1 2 3 4 5 6 7 8 9
Mn v ocapku 6uono-| IV, V Kr/T Buonornyeckas Pa3amveweHne Ha
MYECKUX OYUCTHBIX ouncTka xo3amn-| OPO, yTtununsauus
COOPYKEHUN XO35I1A- CTBEHHO-ObITOBbIX M|B KOPbEBbIX KOT-
CTBEHHO-ObITOBBIX U CMellaHHbIX  CTOY-|nax, Ans npuro-
CMELUaHHBbIX  CTOuY- 19,00- HbIX BOJ, ToBneHns komno-| 19,00—
HbIX BOJ, 50,00 35,00 cTa 50,00 35,00

") TexHonormueckas BRaxkHOCTb — hakTUIECKast BIaKHOCTb OTXOAA B PE3yNbTaTe ero 06pa3oBaHIsi B PasnniHbIX TEXHOMOMMHECKMX NPOLIECCaX).

Tabnuya 3.12 — CTOuYHbIE BOAbI

O6bem u (unn) macca
O6bem un (nnun) macca cbpocos
cBpOCOB 3arpsA3HAOLLNX
3arpAsHALLMX BELLECTB 40
E,U,VlHVlL[bl BeLllecTB nocne o4ncTkn B
HanmeHoBaHue O4UCTKM B pacyeTe Ha TOHHY HanpasneHue
nsmepe- pacyeTe Ha TOHHY NpPOAYK-
3arpsAsHALLMX BELLECTB npoaykynn cbpocos
HUA ymmn
MwuHumansb- | Makcumans-
MuHumansHoe | MakcumanbHoe
Hoe Hoe
CTOuYHbIE BOABI M° 64,00 167,00 B BoaHbIN 00bEKT 64,00 167,00
BaBelueHHbIe BewecTea (BB) Kr/T 8,50 10,00 B BoaHbIN 0ObEKT 0,19 2,90
Bronornyeckoe notpebnerHve kncnopoga (K, KriT 10,50 31,50 B BoaHbIN 06beKT 0,16 2,71
Xumunueckoe notpebneHne kucnopoga (XIK) Kr/T 50,10 155,50 B BOAHLIN 0O BbEKT 13,00 50,00
A3oT 06wmn (Nosw,) Kr/T 0,20 0,35 B BoaHbIN 0ObeKT 0,02 0,30
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Obvem un (unn) macca
O6bvem n (unn) macca cbpocos
cBpOCOB 3arpsA3HAOLNX
3arpsAsHALLMX BELLECTB A0
EAMHML‘bl BeLllecTB nocne o4ncTkn B
HaumeHoBaHune OYUCTKN B pacyeTe Ha TOHHY HanpasneHue
nsmepe- pacyeTe Ha TOHHY NPOoAYK-
3arpsAsHALWNX BELLECTB npoaykuyun cbpocos
HUA yum
MuHumans- | Makcumanbs-
MwuHumanbHoe | MakcumansHoe
Hoe Hoe
doctop o6 (Posw) Kr/T 0,09 0,10 B BoaHbIN 06beKT 0,02 0,09
Ancopbupyemble opraHMyeckn CBsidaHHbIE ra- KriT B BoaHbIN 06bekT
noreHb! (AOX) 0,01 3,00

2015 npueegeHsbl B MNpunoxeHun b.

YPOBHM SMUCCUA 1 NOTPeONEeHNsa COOTBETCTBYIOLLIME HAUMYYLLMM LOCTYNHbIM TexHonormuam (HAT) B cootsetcraum ¢ BREF (EU),
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Pazpen 4. OnpeaeneHne Hanny4Wnx AOCTYNHbIX TEXHONOIMMN

OtHeceHve TexHonorui k HOT perynupyeTcst npukazoM MWHUCTEPCTBOM MPOMBILLI-
neHHoct u  ToproBnu  Poccuiickon  depepaumm ot 31 mapta 20151 Ne 665
«06 ytBepxaeHun MeTtognyecknx pekomeHgaumn no onpefeneHno TeXHOMorMmn B Kayectse
Hauny4Llen JOCTYNHOW TexHoNorMny (ganee — MeToguyeckne pekomeHjaumm).

OtHeceHve TexHomoruin k HOT OCyWEeCTBMAETCS YMIEHaMU TEXHUYECKMX paboumx
rpynn (TPI) B npouecce pa3paboTku 1 akTyanusaumn MHOOPMaLMOHHO-TEXHUYECKUX Crpa-
BOYHMKkoe HAOT.

B cooTBeTcTBUM ¢ MeTonMYeckMMU pekoMeHAaUnUsIMN OTHECEHNE MPUMEHAEMON Tex-
Honorum K HOT ocywecTBnaeTca ¢ y4eTOM rpynbl KPUTEPUEB:

- HAMMEHbLLNIA YPOBEHb HEraTUBHOIO BO3LENCTBMSA Ha OKPYKAIOLLYHO CPeay B pacyeTe
Ha ejuHWLY BPeEMEHU UK 06beM NPON3BOAMMON NPOAYKLMY NMBO COOTBETCTBUE APYrUM MO-
KasaTensiM BO34ENCTBUS Ha OKPYXXaroLLyto cpedy, NpeayCMOTPEHHBIM MEXAYHAPOAHbIMKU JO-
roBopamu Poccuinckon depepaumu,

- 3KOHOMMYecKasn aPPEKTUBHOCTb BHEAPEHNUS U SKCNNyaTaumm,

- NepVoL BHEAPEHUS;

- MPOMBILLNEHHOE BHEAPEHNE TEXHONOMMYECKUX NpoLeccoB, 060pyA0OBaHUS, TEXHNYE-
ckux crnocoboB, MeToaos Ha AByx 1 6onee obbekTax B Poceuinckon degepaunm, okassisaro-
LLMX HEraTMBHOE BO3AENCTBUE Ha OKPYXKAIOLLYIO CPEAY.

B nepByto o4yepeab paccMaTpyvBaeTCH KPUTEPUA MPOMBILLMEHHOTO BHEAPEHWUA Npo-
LeccoB, obopynoBaHnsa, TeXHUYECKNX criocoboB, MeTofoB Ha 2 u Gonee obvektax B Poc-
cuickon depepayun, 3atem ocTanbHble KpUTEpUN.

UneHbl TP npu oTHeceHun TexHonorv k HAT, B gononHeHue k MeTtoauyeckum pe-
KOMeHAaUusaM MOryT UCMONb30BaTbh MEXAyHapoAHble MHMOPMAaLMOHHO-TEXHUYECKUE cnpa-
BOYHWKM HT, COOTBETCTBYHOLLYIO HAYUYHYIO nUTEpaTtypy, CTatuctuieckme cOopHuku, pesynb-

TaTbl HAY4YHO-UCcNeaoBaTeNnbCKUX U AnccepTaunOHHbIX pa60T, NHbIe UCTOYHUKW.

4.1 TexHonormm, paccmatpueaemMbie npu onpeaeneduu HAT, npu
NPOU3BOACTBE CYNb(aTHON LeNono3bl

TexHonorum, otHocswmecs k HAT [10], npu nponssoacTBe CynbdaTHON Lienntonossbl,
NMO3BONAIOLLME COKPATUTL MOTpebrneHne Cbipbs, BOAbI, SHEPTUW, CHU3UTbL SMUCCUM B OKPY-

Xarowwyto cpeny 1 obpasoBaHne 0TX040B, NpuBeAeHs! B Tabnuue 4.1.
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Tabnvuya 4.1 — MepeyeHb TeXHONOrMIM, oTHocswwmxes kK HOT, npy npoussogcTee cynbdarHow

Lennonosel
TexHonorus Onucanne [MpumeHsiemocTb
1 2 3
Cyxasi okopka [ peBeCcuHbI 411 LLnpoko npumeHseTcA
MpopgneHHas moauduUMpoBaHHas Bapka 41.2 LLUnpoko npumeHseTca
Lennonossbl
3amkHyTaa cuctema CopTUPOBaHUSA U ad- 413 [MpumMeHsaeTcs Ha HOBLIX U CyLle-

hekTrBHaA npombiBka HebeneHon uennwo-

CTBYHOLLMX NPEANPUATUSX

Lenntonossbl, Gymary, kapToHa

103bl

KuncnopogHo-LenoyHas genurHncunkaums 414 bonbwMHCTBO 3aBOA0B MO MPOM3-
BOACTBY OeneHoM Uennionossl B
Espone, Avepuke n Poccun nme-
HOT YCTaHOBKM KWCNOPOAHON Ae-
nUrHUuKaummn

ECF-ot6enka n npov3soacTso xumukatos| 4.1.5 BonbwMHCTBO 3aBOAOB Ccynbdar-

Ans Hee HOW uenntonossl B EBpone n mupe
NMPVMEHSIIOT OTBEenKy No TEXHOIO-
rmn ECF

Otpyeka n nosTopHOE ucnone3osaHne 3a-| 4.1.6 | Llupoko npumeHsaeTcs

rPSA3HEHHBIX KOHASHCATOB MOCNe O4YNCTKU B

CTPUMMUHI-KONOHHE

YactuyHoe 3ambikaHve BogoobopoTta oT- 417 «Sd6dra Cell» Moénsteras, Morrum

BenbHoro uexa and Varé (Leeums), Celtejo (Mop-
Tyranusa), Mercer Stendal and
Rosenthal (lepmanus), ppyrve
3aBoapbl.
MoxeTt ObITb OrpaHuyeHo Bcnea-
cTBne 06pasoBaHUA  OTIIOXKEHWUN
Ha o6opyaoBaHn

YactmyHoe wnu nonHoe MoBTOpHoe uc-| 4.1.8 LLUnpoko npumeHseTcs

Nonb30BaHNE YMCTOM OXNaXKAaloLen BoAbI

Pekynepauna Tenna npyv nNpou3BOACTBE 419 LLUnpoko npumeHseTcs
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TexHonorns Onucanue MpumeHaemocTb
1 2 3

BydepHblie emkocTn ansa coopa npoTevek 4110 |LUupoko npumeHseTca
3amKHYTBIN UWKN pereHepauum xumukato| 4.1.11  |LUupoko npumeHseTcs
LANS BapKX LENnonosb!
C60p 1 pasnoxeHune cynbpaTHoro Molna 4.1.12 |lUupoko npumeHsieTca
Beigenenuve n cbop ckmnuaapa 4.1.13 |lUunpoko npumeHsieTcs
C6op cnabbix 1 Kpenkux rasos ¢ nocrieay-| 4.1.14 |Lunpoko npumeHseTcs
FOLLMM OKUraHneMm B CneumanmanpoBaHHbIX
nevax, MPM, CPK
CxuraHve uyepHoro wjenoka npu KoHueH-| 4.1.15 |Llupoko npumeHsieTcs
Tpauwm Gonee 72 %
YnydleHHas npombiBKa Lunamos oT pere-| 4.1.16 |LlUupoko npumeHseTca
HepaLum XMMUKaToB
Ob6esBoxuBaHne OTXOL0B LUykna pereHepa-| 4.1.17 |LWupoko npumeHsieTcs
UMM XMMUKaTOB
OnekrpodmneTpbl nocne CPK, UPM, kotna| 4.1.18 | LWupoko npumeHsieTcs
LNA CKUraHUsi Kopbl M OCafKOB OYUCTHbIX
COOPYKEHWNN
KoTrnbl ans coxuraHms kopbl M ocagkoB| 4.1.19 |LWupoko npumeHseTcs
OYMCTHBIX COOPYXEHUIA, Henposapa U Ton-
TNIMBOMOAFOTOBKA ANS HWX
Buonormnyeckas ouMcTKa CTOUHbIX BOJ, 4.1.20 |LlUvpoko npumeHsieTca
ObGesBoXuBaHNEe 0CapKoB OYUCTHbIX cO-| 4.1.21 |LUupoko npumeHseTcs
OPY>KEHUN
YnyuLleHHble cucteMbl nepepabotku 6paka| 4.1.22  |LWupoko npumeHsaeTcs
(BOM v KIIM)
Cuctembl ynaenuBaHus BONOKHa U3 usbbl-| 4.1.23 |LWupoko npumeHseTca
TOuYHOM (cTouHOW) Boabl BAM/KOAM
JIOC A0 OUNCTHBIX COOPYKEHWUN 41.24 |lUupoko npumeHsieTca
BHenpenue cucremel ACOOAY 41.25 |LUupoko npumeHsieTca
Kom6uHmposaHHas BbipatoTka Tennoson n| 4.1.26 |LUupoko npumeHsieTcs

ANEKTPUYECKON SHEPTNN
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4.1.1 Cyxan okopka ApeBeCUHbI

OnucaHne TexHonorum

B HOBbIX MNN PEKOHCTPYMPYEMBIX LiEXax NMOAFOTOBKU APEBECUHBI UCTIONB3YEeTCH Mpak-
TNYECKN BCErLa CyXOM TUM OKOPKM.

Boaa ncnonb3yeTca TOMNsKO ANst NPOMbIBKM 6anaHcoB 1 3aTemM peumpKynupyeT ¢ Mu-
HYMarnsHeIM 06pasoBaHNeM CTOuYHbIX BOA WM BOAHbIX 3arpsisHeHui. B uexe npegycmarpusa-
eTcs 06opyAoBaHMe AN NoKarnbHOW OYNCTKM KOPOCOAEpKaLLMX BOA.

BHyTpeHHMIA 060poT BoAbl MOXET AoxoanTb Ao 70 %. Boaga npu MoKpon 1 nonycyxon
OKOpKe, MPOLUEALLIEN YepE3 OKOPOYHLIN BapabaH, COaEPKUT TBEPAbIE OTXOAbI, AN oTAene-
HUS KOTOPbIX MPUMEHSIIOTCS BOAOOTAENUTENbHbIE GapabaHbl U ApeHaxHble koHBenepsl. MNo-
cne NepBUYHON OYUCTKU BOAA MOCTYNaeT Ha LUMaMOOTAENUTENN UMK ceTyaTble punbTpsl,
r4e ynaBnvmBaloTCst MENKME YacTuLbl KOPbl M MEXaHU4eckne npuMecu.

Mpv nepexope Ha Cyxylo OKOPKy TBepAble ApPEeBecHble OTXOAbl MonajalT B BOAY
TONbKO NpU NpombIBKe BanaHcoB, NO3TOMy oTnana HeobXoAUMOCTb B YCTAHOBKE (PUMLTPOB
n wnamootaenuTeneit. MNocne NepBMYHON OYMCTKN Ha APEHEKHBLIX KOHBEWepax Boga cobu-
paeTtcsa B GaccelH. OceBluMe TBepgble OTXOAbl B BUAE Mecka CKpebKOBbIM KOHBENEPOM
HanpaBnAOTCA B KOHTEMHEP M BbIBO3ATCA Ha caarky. OuMlieHHas Boga Hacocamm nNojaeTcs
0BparTHO B MPOLIECC N YAaCTUYHO Ha OYUCTHbIE COOPYXKEHMA MPeanpUsTUS ANSA AanbHENLWen
obpaboTkn. [ns nopaepxaHua HeobXOAMMOro KonuyecTea BoAbl NpeaycMaTprBaeTcs noa-
nmMTKa BOAOOBOPOTHON CUCTEMBI CBEXEN BOLON.

B ceBepHbIX palioHax nepen nojaden apeBecuHbl Ha OKOPKY OHa NoaBepraeTcs pas-
MOP&XMBAHMIO C NMOMOLLLIO ropsiven BOAbl UNW napa, KoTopble NojatoTCsl HENOCpeaCTBEHHO
B OKOPOYHbI BapabaH nmbo Ha pasMopakMBaroLLMIN KOHBEWED.

Kopa nocne okopoyHoro 6apabaHa nogaeTca Ha M3MenbYMTeNb U, ECNN OHA BNAXKHAS,
OTXUMaETCA Ha Npecce ANs NOCNEeAYHOLLEro CKMraHns B crieymanbHbIX KoTnax.

B pesynbTaTe cyxon oKopku kopa uMmeeT Bonee HU3Koe copepaHue Braruv, YTo npu-

BEJET K MNOBbILUEHNIO SHEProsdPEKTUBHOCTU MPU CKUraHUN.

JocTuraembli SKONOrnMYecKnii 3 eKT

Mpn nepexone Ha cyxol cnoco® OKOPKM APEBECUHbl Pacxop BOAbl 3HAYNTENbHO
YMEHbLLAeTCH.
B Tabnuue 4.2 npmBeaeHbl nokasaTeny 3arps3HeHWn B CTOYHbIX BOJaX B 3aBUCUMOCTH

OT crnocoba OKOPKM APEBECHHbI A0 MOCTYMEHNsI Ha GUONMOMMYECKYO OUUCTKY.
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Tabnvua 4.2 — 3arpsisHeHust B CTOYHbIX BOAax B 3aBUCUMOCTU OT Cnocoba OKOpKW APeBECUHbI [0

NOCTYMMEeHUA Ha BMONOrMYECKYI0 OYMCTKY

O6wwmn
Ob6bem CTOYHbIX BOZ BlMKs XMNK
¢occhop
TexHONOorns OKOpKn
. .| mm | wiT 5| KT riT
M°/nn. M Kr/nn. m Kr/nn. m
B. C. L. B.C. L. B.C.4. | B.C.U.
1 2 3 4 5 6 7 8
Monycyxasn okopka 1
npeccosaHune 0,62 310 |0,9-26| 515 4-6 20-30 | 25-35
Cyxas okopka n npecco-
BaHWe 0,1-0,5] 0,528 (0,1-0,4| 1-10 0,2-2 1-10 | 1020

Bo3nencreme Ha OKpyaroLLyio cpeay

Mpu cyxol okopke 0BbEM CTOYHBLIX BOZ OT MOAFOTOBKWU APEBECUHbI OBLIYHO NEXUT B
npegenax 0,5-2,8 M3 B. C. L. YMeHblueHne o6bemMa CTOYHbIX BOJ, AOCTUraeTcsl yBENMUYeHU-
€M KOIMYecTBa BOAbl, Y4acTByHLLEN B 3aMKHYTOM BOaoobopoTe. lNepexos OT momnycyxom

OKOPKM Ha CyXYH OKOPKY CHWDKaET KONMMYECTBO CTOYHbIX BoA Ha 5—10 M>HT.B.cL.

OKcnnyaTauMoHHble AaHHbIe

Mpn cyxon okopke obwmn ypoeeHb XIMK moxeT 6biTb CHkeH A0 10 % no cpasHeHuo

C BENVYUHOW 3TOro NokasaTensi NPy MOKPOIN OKOPKe.

0Ob6nacTb NpUMEHEHMNS

Cyxas okopka MOXET ObiTb NPUMEHEHA N Ha HOBbIX U Ha CyLLECTBYIOLWMNX NPOU3BOA-
CTBaXx (MMCTBEHHbIE MOPOALI, XBOMHBIE NOPOABI), A Talkke AN NPOM3BOACTBA BCEX BUAOB MO-
nycabprkaTos (LLennonosbl, MeXaHU4ecko Macchl U T. 4.). OkopouHble 6apabaHbl C cyxum
METOAOM OKOPKW Ha AaHHbIA MOMEHT SBMSAOTCA AOMUHVPYIOWMMA B OTPaCciu, UCNonb30Ba-

HWe nonycyxoro crnocoba OKopKW MNOCTENEHHO NPEeKpaLLaeTCs.

PakTopbl peanmsaumm

Cyxan okopka yMmeHbllaeT obbembl 00Wero copepxaHusi B3BELUEHHbIX 4YacTtul B
ctouHbix Bogax, XIMNK n BIK, a Takke noMoraeT CHU3UTb KOSIMYECTBO OPraHNYeckux coean-
HEHWI, TakMX KaK CMOSSIHbIE KUCNOTbI, JKMPHbIE KUCMNOTbI, BbiLLENaYMBatOLLMXCS M3 KOPbI U
nonagaroLLmx B NOTOKN CTOUHbIX BOA.

CcbinoyHasa nuteparypa: [3]; [8].
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4.1.2 MpoaneHHasa moaucdULMPOBaHHAaA BapKa LEnmnionosbl

OnucaHne TEXHONormm

OenuvrHudurkaums Lennonossl nepen oT6enKoM OCYLLECTBNAETCA B MPOLIECCE BapPKU,
Ha MHOIMX 3aBofax ASA 3TOW LIeNn Takke NPUMEHSIETCA NPOLIECC KUCNOPOAHOW AenurHndu-
Kauum.

Tak kak nsbuparenbHOCTb B MPOLIECCE KUCMOPOLHOW AenurHudukaumm HaMmHOro Bbi-
e, Yem Mpu Bapke, formkeH BbITb ycTaHoBneH 6anaHc mexay cHukeHvem uncna Kanna B
npouecce BapKky U KUCNOPOAHON AenUrHUUKaLmn.

Mon n3bupaTenbHOCTBIO MOHUMAETCH OTHOLLEHME KONMMYeCcTBa pacTBOPUBLLMXCS Yr-
TNIEBOAOB Ha €4MHMLY PaCcTBOPUBLLIErOCS NUTHNHA.

[ns saBoja BaXHO ONPeaenuTb ONTUMAanbHblE COOTHOLLUEHWUS MEXAY nokasaTensmu
BbIXOAa LiENMtonosbl, NPOYHOCTHBIMU XapakTepUCTMKaMU U COAEPXKaHMEM OCTaTOYHOro Mur-
HUHa.

[ns CHWKeHWsA codepxaHus nurHuHa (Yucna Kanna) B uenntonose, nocrynarowen Ha
oT6enky, 1 cokpaleHns pacxoga oTbenuealoux peareHToB 6binv paspaboTtaHbl U BHeApe-
Hbl B MPOM3BOACTBO HECKOMNBbKO MOAMMMKALIMIA MPOLIECCOB HEMPEPLIBHOW U NEPUOANYECKON
Bapku cynbdaTHoOM Lennonosbl.

Lenb pasnuuHbix mMoanuumMpoBaHHBLIX MPOLECCOB — YIyYLWEHNE CEeneKTUBHOCTU
npoLiecca Bapku (yBenuyeHve BbIXO4a U BA3KOCTY).

Ona w3bupartensHoi aenurHndukaumm apesecuHbl 6e3 3ameTHOM gerpagaumm uen-
TONo3bl HEOOX04MMO:

- Ha Ha4anbHOW CTafMu Bapku noaaepxmeaTs 6onee HU3KY KOHUEHTpauuo addek-
TUBHOW LLENOYX, a B MPOLECCE BapKM — MO BO3MOXKHOCTM MOCTOSHHYIO KOHLEHTpaLMIO Lie-
JI04M MO BbLICOTE KOTN3,

- obecneunTb MakcuMarnbHO BO3MOXHYH KOHLEHTpauuio WOHOB rMapocynbduaa B
Havarne craguM OCHOBHOW AenuUrHndurKaumm Bapo4HOro npouecca, cynbhuaHOCTb LENOKOB
He [0ITKHA NOBLILLATLCS MO CPABHEHMUIO C TPAANLMOHHLIMUA TEXHONOMMAMU BapKK;

- CHU3UTb COAEpP)KaHUe PacTBOPEHHbIX PpakuWi NUrHMHA B BAPOYHOM LLENOKE, OCO-

©6€eHHO B KOHLE BapKu.
4.1.2.1 HenpepbiBHas Bapka

Haunyuwue coBpeMeHHble MeToAbl HenpepbiBHoM Bapku — Lo-Solids n Compact
Cooking G2.
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[na aTMx Bapok XapakTepHO MCMOMB3OBaHNE MOHWKEHHBIX TEMMNEPAaTyp B 30HE BapPKW,
paBHOMEpPHOE paaunanbHoe pacrnpefenieHMe TEMNepaTypbl U KOHLEHTPaLMM LLEemoym, a Tak-
e BblpaBHUBaHWE NPOdUIA LLIENOYU NO BbICOTE KOTNa.

B ocHoBe metoga Compact Cooking G2 — ynydlleHne cenekTMBHOCTU AenurHndu-
Kauum 3a CYeT Mponapku npv atMocepHOM AABNEHUM U HU3KOTEMMEepaTypHOW MPOMUTKX
Lenbl MNPV BbICOKOM rMapoMOAYyNne Bapku MPakTUYeCKn B CPeAe YepHOro Lienoka, KoTopbin
0oTOMpPaETCA N3 BEPXHEW 30HbI BApKN Y UMEET [OCTaTOYHO BbICOKYH KOHLIEHTPALMIO LLIENOYN.

B meTtoge Lo-Solids, kak npu niobom BapraHTe MoaNMULMPOBAHHOM BapKu, Npodunb
LLIenoYM perynmpyeTcs Mo BbICOTE KOTNA MyTEM pacnpeaeneHHon nopayv 6enoro Lenoka.
Kpome Toro, npeaycmoTpeH OT60p YEepPHOro LUEeNoKa U3 BEPXHEN BApOYHOM 30HbI U 3aMeHa
ero unbTPaToM, YTO B UTOME CHIDKAET KOHLEHTPaLUMIO pacTBOPEHHOrO NMUrHWHA B KOHLE

Bapku 1 NOBbILLAET CkopoCTb AN EY3MOHHBIX NPOLECCOB NPU PaCTBOPEHWUN NUTHUHA.
4.1.2.2 Nepuoaunyeckas Bapka

CoBpemeHHble npoueccel nepuognyeckon Bapkn (RDH n Superbatch K) ocHosaHbl Ha
aHeprocOeperaloLmx TEXHONOMMAX BbITECHEHUSI MPOMNUTOYHOMO M BAPOYHOrO LUENOKOB AN
cokpaLleHua notTpebneHna Tenna Ha Bapky.

XpaHeH/e LLenokoB pasHOoW MMAOTHOCTU W TemnepaTtypbl ocyllecTenseTcs B Gakax-
akkymynaTopax. [na nogaepkaHus nocTOSHHOM TeMnepaTypbl U KOHLEHTpaLUumM B 3T Gaku
MOAATCA CBEXME XUMMKATLI U Nap.

[ns Knaccuyecknx BapoOudHbIX YCTaHOBOK Ymicno Kamna uenntonossl Nocne sapku co-
craBnaeT 30-32 ana xsonHol 1 18—20 AnsA NMCTBEeHHOW Lenntonosbl 6e3 yuepba kadvecTsy.

3a cyeT Mcnonb3oBaHMa MPOLLECCOB MOAMMULIMPOBAHHBIX Bapok, Yucno Kanna uen-
ToNo3bl MOXET BbITb CHWKEHO A0 ypoBHA 18-22 ansg XBOWHOM M 14-16 nna NUCTBEHHOW
Lienntonosbl.

B uenax akoHoMuM ApesecuHbl ¢ 1990-x rofoB B MPOW3BOACTBE CynbcaTHoOM Liennto-
103bl NpaKTUKyeTcs yBenudeHve uucna Kanna (n BbixoAa) LEenntonosbl rnocrne Bapku ¢ no-

CNeayroLLMM CHIDKEHWEM €€ Ha CTaAnmn KUCNOPOAHON AenurHuduKaLmm.

HocTturaembiv akonormyecknm addekt

Bornee BbICOKMIA yPOBEHb AeNUrHUUKALMKN C COXPaHEHNEM BbIXOAa LIENMoNo3bl, HU3-
Koe cofepxaHue oTxoaos, Gonee HU3Kaa TemriepaTtypa Bapku, CyLUECTBEHHas SKOHOMWA
3Heprmn, noBbiLLeHne BenumocTtun Liennonosbl.

Hu3koe noTpebneHve xuMukaToB Ha OTOGEnKy, CokpalleHne cOpoCoB 3arpA3HSOLLMX

BewecTB CO CTOYHbIMM BOAAMU.
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BO3QeI7ICTBVIe Ha OKPVXarLLYHO cpeay

3a cueT CHWKeHWs coaepXaHna NUrHMHa B LieNnonose nepes oToenkon cokpallatoT-
ca cOpochl 3arpA3HSAIOLLMX BELLIECTB CO CTOMHbIMU Bogamun OT6enbHOM YCTaHOBKU U yBenu-
YMBAETCS KONMMYECTBO OPraHNYECKMX BELLECTB, HanpasnseMbix Ha cxkuraHme B CPK.

Mpn CHWKEHUN XeCTKOCTM LIeNnonosebl nepen otéenkon Ha 1 ea. Kanna cbpoc XIMK ot

oT6enbLHON yCTaHoBKM ByLeT cokpalleH ~ Ha 2 kr/B. C. T.

OKCNayaTaUuMOHHbIE JaHHbIE

CHwkeHne uucna Kanna Ha 6-7 eguHWL ANA XBOWMHOW LENnonossl U 4-5— ana

JNINCTBEHHON.

ObnacTb NpUMeEHeHUs

MHoxecTBO KOTNOB eBpOI'IeIﬁCKMX, ceBepoaMepuKaHCKnx n pOCCMﬁCKMX 3aBopaos Obinn

MOZEPHU3NPOBAHb! UMM PEKOHCTPYMPOBAHLI 4NN NPUMEHEHUS MOAUMDULIMPOBAHHON BapPKW.

PakTopbl peanmaaumm

3a cuet nepeBoga Ha MOANMDULIMPOBaHHYIO HEMPEPbLIBHYIO UMK NEPUOANYECKYHO BapKy
NPOW3BOLUTENBHOCTL BAPOYHbIX YCTAHOBOK MOXET CHU3UTLCA. [Ns HOBOW NEPUOAUYECKON
BapPOYHOW YCTaHOBKM MPefyCMaTpUBatoT KOTNbl 6onbluero obbema.

CcbinoyHas nutepartypa: [3].

4.1.3 3aMkHyTas cuctema coptTupoBaHus 1 3pPeKTUBHas NPOMbIBKa

HebeneHon Lennno3sbl

Onuncanue TexHonornm

CopTtuposaHne HebeneHoM Lienntonosbl OCYLLECTBNAETCA N0 MHOTOCTYMNEHYaTON Cxe-
M€ Ha COPTUPOBKaX AaBneHUs € NPodubHLIMU CUTaMK CO LLENeBon nepdopaumen.

Mpv ncnonbaoBaHU COBPEMEHHBIX MPOLECCOB NMPON3BOACTBA LLEMbl U Bapkn B LiEN-
ntonose nocne Bapku cofepxmtcst meHee 0,5 % OTXOA0B COPTUPOBaHMUS B BULE CYYKOB U KO-
CTpbl, KOTOPbIE BLIBOASTCS U3 MpOLEecca NPOU3BOACTBA LieNonosabl 4ns oTOernku.

MHorocTyneHyaTas NpOTUBOTOYHAsI MPOMbIBKA HebeneHol Lennonosbl 40 U nocne
KMCNOPOAHOW AenurHndukaumm Ha adekTMBHOM NPOoMbIBHOM o60pyaoBaHMn obecneuvBa-
€T MUHMMAaIbHbIA BbIHOC OPraHNYeCKUX BELLECTB YepPHOro LUernoka Ha oTOenbHyH YCTaHOBKY
W, COOTBETCTBEHHO, COKpalLEHVWE pacxOhad XMMUKEToB Ha oTOernky, CHwkeHue cbpoca 3a-
FPA3HSIOLLMX BELLECTB CO CTOYHLIMW BoAaMW 0TOenbHON YCTaHOBKM.

PaamelyeHne obopynosBaHUsi COPTUPOBaHWMA B CUCTEME MPOTUBOTOYHOW MPOMbIBKM
HebeneHon Lennionosbl crnocobCTByeT 3aMbIKaHUIO CUCTEMbI BOAOMOMbL30BaHWUS, HE3HaYM-
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TenbHOe KONM4ecTBO 3arpA3HeHHbIX CTOYHbIX BOA4 OT 060py,D,OBaHVIH NPOMbIBKA N COPTUPO-
BaHMA HebeneHon LeNnono3bl HanpaenseTcd Ha ynapmeaHne N OxKuraHne B cogopereHepa-

LIMOHHOM KOTIE COBMECTHO C YepHbIM Luieriokom (nogpobHoe onucanve — B 2.2).

Locturaemblii skonorndeckui acpdekr

CHwkeHve cogepxaHna opraHn4ecKnx COG,U,VIHGHVIﬁ B CTOYHbIX BOAAX, COKpalleHne unm

OTCyTCTBUE CGpOC& CTOYHbIX BOA OT NPOMbIBKU 1 COPTUPOBAHUA HA OYUCTHBIE COOPYXXEeHUA.

3KcnnyaTaumnoHHbIe fJaHHbIe

MproBpeTeHne copTrpytollero oGopyaoBaHNs, paboTatoWero NPy NoBbILEHHBLIX KOH-
yeHtpaunsax 3 % — 4 % pna xBoNHOM U A0 5 % ANA NUCTBEHHOW LIENmiono3bl, No3sBonuT
YMEHBLUUTL MHBECTULMN B HOBOE OBOpYAOBaHWE M COKpaTUTb Pacxoj, SNEeKTPO3HEPTUM Ha

COpPTMPOBAHME.

Ob6nacTb NpUMEHEHMS

PeanunsoBaHo Ha GOMbLUMHCTBE EBPOMENCKUX, CEBEPOAMEPUKAHCKUX M POCCUACKNX
3aBOAOB.

MpyYMeHSIeTCS Ha HOBbIX U CYLLECTBYIOLUMX NPEANPUATUSIX.

DakTopbl peanusaumm

YBenuyeHve notpebneHna napa Ha BoinapyBaHne YepHOro Lenoka.

CcbinoyHas nuteparypa: [3].

4.1.4 KucnopopgHo-wenouHaa aenurHudukaums nepen oroenkon

OnucaHvne TexHoNnorun

B Tex cnyvasx, koraa Bapka Lenntonosbl NpoBOAUTCA A0 BbICOkMX umcen Kanna, cHu-
XEHMe CoAepXaHuA NUrHUHa B LUennonose nepep oTbenbHoW ycTaHoBkon obecneuvBaeTcs
3a CYET KUCNOPOAHOK aenurHudukaumm HeGeneHom Lennonossbi.

B npouecce kncnopogHou aenvrHudukaummn ocywecTBnseTcs yaaneHne nurHvHa 3a
cyeT 06paboTkm HeBeneHon Lensonosbl KNCNOPOAOM B LLENOYHOW Cpeae Npu NMOBbILLEHHON
Temnepartype nog usbbIToYHbIM JaBneHneM B O4HO- UNW ABYXCTYMNEHYaTbIX peakTopax.

CreneHb genurimngrkauymm — 40 % — 70 % (noapobHoe onucaHue — B 2.2).

JocTuraemMbli SKONOrMYecKnin 3 ekt

3a cueT CHWKeHWs XKeCTKOCTW LIENUoNo3bl, NOCTynarowen Ha otbenky, obecneunsa-
€TCA COoKpaLLEHNEe pacxofa XMMUKATOB Ha oTBenky 1 cbpoca 3arpAsHALWMX BELWECTB OT OT-

6enbHOM YCTaHOBKU HA OUYUCTHBIE COOPYXKEHUA.
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OkcnayaTaumoHHble AaHHble

JononHuTenbHbIA Nap Ha BbinapueaHue YepHoro Lenoka — 4 % — 10 % (scneacTeve
nogayu B npouecc KLLO soasHoro napa, 6enoro wernoka, pacteopa cynbgara marHus).

JononHurensHas Harpyska Ha CPKa — okono 45-70 kr a. ¢. BewecrsalB. C. T. Uen-
ToNo3kl;

[JlononHuTenbHaa Harpyska Ha KaycTM3auuio 3eMeHOro Lenoka u usBectepereHepa-

LmoHHyto neds (UPIM) — 4 % — 6 %.

ObnacTtb NpUMEHeHUs

BonbLUMHCTBO 3aBOAOB NO NPOM3BOACTBY GeneHon Uennionossl B EBpone, Amepuke 1
Poccum nMmetoT ycTaHoBKM KUCNOPOAHOW AennrHndmkaumm.
CoBpeMeHHble 3aBOAbl ANA MPOM3BOACTBA OEneHOn Lennonosbl NPOEKTUPYITCS C

YYETOM KOMBUHaLMM MOAUGULIMPOBAHHON BapKn U KUCMOPOAHOM AenrHUMKaLmN.

PakTopbl peanvsaum

Mpw opraHM3auny CTyneHn KUCNOPOAHON AENMMHUMUKALMN Ha CYLLECTBYHOWNX 3aBO-
Aax TpebyeTcsa yuuTbiBaTh YBENUYEHNE HArPY3KN HA CUCTEMY PEreHepaLmn XMMUKaTOB.

CcbinoyHas nuteparypa: [3].

4.1.5 ECF-oTbOenka n npoMsBoACTBO XMMUKATOB OIS Hee

OnucaHne TeXHONorm

OcHoBHbIM oTGenuBatolyM peareHTom ans orbenkm no texHonormm ECF (6e3 mc-
Monb30BaHMs MOMNEKYNAPHOro Xropa) ABNAeTCA ANOKCUA Xropa.

Ana MyMHAMU3aummM pacxofa avokcuaa xnopa B coBpeMeHHbix cxemax ECF npumeHs-
HOTCH KOMOWHALMW anbTepHATUBHBIX KUCIOPOAOCOAEPXKALLMX XMMUKATOB (KMcnopoa, nepok-
cui BOAOPOAA, NMEPYKCYCHAs KUCMOTA, O30H) C BKMIOYEHMEM B TEXHONMOMMYECKYIO CXEMY OT-
Oenkn Takux CTyneHen, kak obpaboTka KMCnopoaoM, ropsaunn kucnbi rugponua (Ahot) ana
JINCTBEHHON Lienntonosbl, 06paboTka 030HOM NpU CpeaHEN UM BbICOKOW KOHLEHTpauum, 06-
paboTka nepokcuaoM Boaopoaa npu atmocdepHom aasneHum (P) vnv noa paeneHuem
(PO), ropsiyas obpabotka gmokcmaom xnopa (Dhot).

OtBenka no texHonorum ECF cokpallaeT BpegHoe BO3AEUCTBUE HA OKPYXatoLLyHO
cpeny (HM3KMIA 06beM CTOYHBLIX BOA, HU3Kasa ammncensa AOX) u genaet BO3MOXHBLIM YacTU4-
Hoe 3aMblkaHue hunbLTPaToB OTOENbHLIX YCTAHOBOK (NoapobHoe onucaHne — B 2.2).

BoamoxHble cxembl oTbenku no TexHonorum ECF ¢ Mcnonb3oBaHneM pasnnyHbIX Xu-

MUWKaTOB UM X KOMOMHaUMIK NpeacTaeneHsl B Tabnuue 4.3.
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Tabnuuya 4.3 — CoBpemMeHHble cxembl ECF-ot6enkm

Cxembl ot6enku

1 2 3

O/ODEDP O/OADED O(OPDQ(PO)

O/ODED O/OZEDD OQ(PO)DQ)(PO)

O/ODEDD O/OADPZP OQXOP/ODEPDPaa

O/OADEDP 0/0ZDP 0/0(Q)OPDPO
MpumeyaHve

Mcnonb3yemble 0603HAYEHUS:

O vnn O/O — oaHO- Unu gByXCTyneHyarasi KUCNopoaHasn AenurHudukayma nepes oToenkou;
A — K1cnoTHasa NpomMbIBKa AN yAaNeHUs N3 Lenniono3sl METansos;

D — orbenka AUOKCMAOM XI0pa;

E — wenoyHas skCcTpakyusi rmgpokcuaoM HaTpuS;

EO — wenoyHas akCTpakuyms C KNCNOopoOAOM (OKUCIIUTENBHOE LENOYEHNE);

EP — LjenoyHas akcTpakumsl ¢ NepoKkCuioM BOAOPOAa,;

EOP — wenoyHas akcTpakuyusi C KUCIOPOAOM U NEPOKCUAOM BOAOPOAT;

mP — o6paboTka MoaMdULMPOBaHHBIM NEPOKCUAOM BOAOPOAS;

O — obpaboTka KMCNOPOAOM,;

P — oBpaboTka nepokcuiomM BOAOPOA3;

PO — obpaboTtka nepokcnaom Bogopoaa € KNCNOPOAOM;

Paa — o6paboTka nepykCyCHOWM KMCNOTOW;

Q — obpaboTka xenaTnpyoLWMN peareHTamu;

X — o6paboTka KcMnaHasoum;

Z — obpaboTka 030HOM;

ZD — 06paboTka O30HOM U AMOKCMAOM XIOpa NOCeA0BaTENbHO HA OAHOW CTYMEHM.

Hocturaembln skonorndeckmnin scddekt

OcHoBHas Uenb npumeHerna TexHonornm ECF — cokparuenne copocos AOX.

Mpu ECF-ot6Genke MoxeT 6bITb AOCTUTHYT ypoBeHb coaepxannsa AOX <0,2 kr/B. c. T.

BospencTeme Ha okpyKaroLLyo cpeay

Obpa3zoBaHue 2,3,7,8-TCDD u 2,3,7,8-TCDF cHwkaeTca A0 He oBHapyKMBaemoro
YPOBHSI.

MpepoTtepawaeTca obpasoBaHue xnopdeHonoB n xnopodopma, ymeHbLLaeTcs obpa-
30BaHMe XNOpCoAepXkalmx opraHndeckmx coeguHeHuii (AOX) po ypoeHs B 0,2—1,0 kr/T

B. C. L. (40 OYUCTKM CTOMHbBIX BOA HA BHEMMOLLAA0YHBIX OUUCTHBIX COOPYKEHMSIX).
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JkcnayaTaumoHHble AaHHbIE

Mpu npumerHeHnn ECF-ot6enkn pacxoabl Ha oTOenvBatoLMe XMMUKaTbl BO3PacTyT:
YBENUUUTCS pacxol SHEPrMW Ha MPOU3BOACTBO AMOKCMAA XJopa, KMCnopoja v nepokcuaa
BOAOpOAA.

O6nactb NpUMeHeHNs

Ot6enka no TexHonornv ECF gorkHa ObITe NpefycMoTpeHa Ha HOBbIX U MOXET BbiTb

BBEJEHa Ha LEeliCTBYHOLLMX 3aBOL4axX MO NMPOU3BOACTBY CylbdaTHOW LIeNonosbi.

DaKkTopbl peanusaumm

KoHuenums texHonorum oTtbenkun 3aBuCUT OT MPUOPUTETOB NMPOM3BOACTBA Cynbdar-
How GeneHol Lenntonoasb! Mo CTOMMOCTU XMMUKaTOB, SKCNyaTauMoHHbIM 3aTpaTtaMm, BbIXxOAy
Lienntonosbl, MMBKOCTM 3KCnyaTaumm u cneumncuy4eckm orpaHu4YeHsaM npouecca.

Mepesog AevicTeytowero npeanpuatua Ha ECF-ot6enky yacto TpebyeT moaepHusa-
L NIVHWIA MO NPOV3BOACTBY BONOKHA M YCTAaHOBOK NONyYeHUs AnoKcuaa xnopa.

CcbinoyHag nureparypa: [3].

41.6 OT,CI,yBKa " NOBTOPHOE UCcnosib3oBaHue 3arpsA3HeHHbIX KOHAeHcCaToB nocne
OYNCTKU B CTPUNNUHI-KONMOHHE

OnucaHne TexXHONoruu

OTayBKa rpsidHbIX KOHAEHCATOB MPOBOAUTCA C LEMbI YMEHbLUeHUs noTpebneHus
CBeXel BOAbl Ha NPOU3BOACTBE, ASl CHWKEHWUSA Harpysku Mo opraHM4eckum BeLecTBaM Ha
OUMCTHBbIE COOPYXEHWUSI U ANSA COKpaLLEHUs BbIODPOCOB CyMMAapHOW BOCCTAHOBNEHHOW Cepbl.
OTayBka mapom M NMOBTOPHOE UCMNOMb30BaHUE KOHAEHCATOB MOTYT MPUBECTU K 3HAUUTENb-
HOMY CHWXKeHUo Harpy3ku no XIMNK Ha 04UnCTHbIE COOPYKEHUS.

Okono 8—10 M%7 B. C. L. 0BLEro KONMYECTBa KOHAEHCATOB 0BPa3syloTCs C Harpyakow
no XMK wn BlKs cootBetctBeHHO, npmumepHO 20-30 n 7-10 kr/T. Kak npaBuno, npMmepHo
1MT B C L. SABMNAOTCH CUMbHO3arPS3HEHHbIMMN, 4mT B C. L. CpeaHesarpsi3HeHHbIMU U
4 M3 B. C. L. cnabo3arpsisHeHHLIMM.

3HauntenbHas uvactb XMK npuxogutca Ha ponto MetaHona (5—10kr/iT B. C. U.),
OCTarnbHOe — Ha 3TaHOon, PS4 OpraHUYeCcKMX CepocoaepKaLlmMx coeguHeHun (1-2 kriT B. ¢. L,
CYMMapHOW BOCCTAHOBINEHHOW cepbl), ckunuaap (1-2 Kr/T) n HeopraHuyeckme asoTuCTble Co-
eNHEHWS.

1 M> KoHgeHcata nveeT BenuumHy XIMK, paeHyto 10-20 Krim®, [aHHbIn nokasaTtenb

BbllLe B KOHAEeHCaTax OT NPOM3BOACTBa LieNnono3bl N3 NMMCTBEHHbIX NOpOo4 ApeBeCUHbI. Otn
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3arps3HeHHble KOHAeHcaTbl 06bIMHO OYULLIAKOTCS B CTPUMMMHI-KOMOHHE, rae adp{eKTUBHOCTb
yaaneHus GonbluMHCTBA COeaunHeHuid coctaensaeT Gonee 90 % (B 3asuMcumocTh OT pH).
B cucremax oTayekm oBbIMHO yAansaloTca gypHonaxHylime rasbl (obllas BocCcTaHoBNeHHas
cepa) n apyrve BelecTsa, snusowme Ha sennumHy XIK koHaeHcara. MNocne oTroHkn oun-
LLIeHHble KoHAeHcaTkl MOryT cogepxatb 1—1,5 kr XIMK/m® koHaeHcaTa.

OuvLLeHHBbIE KOHAEHCATbI He cogepKaT MeTannos 1, cnefosarensHo, 0CobeHHO npu-
roAHbl 4119 UCNONb30BaHNA B OTOENBHOM LiEXe B Cryvae, Korga Lienbio ABAAeTCs 3amblkaHue
aTol YacTu npouecca. OHM Takke MOryT BblTb MOBTOPHO MCMOMb30OBaHbI B MpoLecce npo-
MbIBKM HeGeneHol Lienntonossbl, B OTAeNe KaycTusaummn (MpombliBka 1 pasbasneHue wnama),
B KayecTBe XMLKOCTM 4NA NPOMbIBKM ra30B OT U3BECTEPEreHepaLMoOHHON Neym, CoaepXaLLmx
OBLLYI0 BOCCTAHOBIEHHYHO CEpy, UNW B Ka4ecTse BOAbI ANS MPUrOTOBNEHNS 6enoro Lenoka.
OTO 03HauyaeT, YTO HEKOTOopble KoHAeHcaTbl OyAyT MCNOMB30BATHCA B 3AMKHYTbIX 4acTaX
npouecca 1 He ByayT NOCTynaTh B CTOYHbIE BOAbI.

Havnyywmum cnocobom NOBTOPHOrO MCMONb30BaHWMA KOHASHCaTOB ABMNASTCA MPOMbIB-
Ka Lienntonosbl C nojaqein KoHgeHcaTa Ha NocrefHIo CTyNeHb NPOMBLIBKA UMW Ha CrycTu-

Tenb Npn Hann4Mmn Ha 3asoje 3aMKHyTOIZ CUCTEMbI BOLOCHABXEHUS OYNCTHOrO OTAENa.

JocTunraembi 3KOIOrnYeckmnii ahhekT

CHwxeHue Harpy3ku no XIMK Ha O4YMCTHBIE COOPYKEHUS, CHXKAETCA pacxop SHeprum
Ha aspauuio, pacxol SHeprM N XUMUKATOB Ha OOpaboTKy M3ObITOYHOrO akTUBHOIMO UNa;
yCTpaHeHVe 3anaxa rpsi3HbIX KOHLEHCATOB; CHXKEHNE MOTPEONEeHNs CBEXEN BOAbI; OTXOAS-
LMe rasbl OT CTPUMMUHI-KONOHHbI MOTYT 3aMEHUTb TOMMUBO, TEM CaMblM C3KOHOMUTbL MasyT

WA NPUPOLHbIV ras.

Bosnencrene Ha OkpyxaroLLyio cpeay

CHwkeHue copepxaHusi 06en BocctaHoBneHHoW cepbl (OBC) n meTaHona B BbIGpo-
cax B atmocgepy.

MoBTOpHOE MCMONb30BaHWE KOHAEHCATOB NPWU HanmUuumM 3aMKHYTOW CUCTEMbl BOAO-
NOnNb30BaHWA OYUCTHOIO OTAENa MNO3BONSET CHWU3WUTL MOTPEOHOCTL B BOAE AN MPOMbIBKU
yennonosbl. O6blvHas NOTpeOHOCTL B BoAE ANA NPOMbLIBKU Lienntono3bl cocraenser 10—
13 M1 B. C. L. KoHgeHcaTbl, NOCTyNUBLUME OT NPOLIECCOB BbINAPKU 1 Bapku, NpUrogHele ans
NOBTOPHOIO MCMONb30BaHWA, MOTYyT COCTaBnATb 4o 69 Mt B. C. u. 9ta uudpa npeacrae-
nseT cobow TO KONUYECTBO BOAbI, KOTOPOE MOXKHO NpW 3TOM cHepeyb.

OtayBka CUNbHO3ArPA3HEHHbLIX KOHAEHCATOB MPUBOAUT K YMEHBLUEHUIO CYMMapHOM

BOCCTaHOBMNEHHOW Cepbl U COCTaBnsieT NpuMepHoO 97 %, meTaHona — npuMepHo 92 %.

230



3KCI'IJ'IyaTaI=lVIOHHbIe AaHHbIe

OTroHka 3arps3HeHHbIX KOHASHCATOB MPVMEHAETCS Ha COBPEMEeHHbIX NPeanpuaTUSaX
yXe MHoro net. Mpu MCnonb30BaHWM CTPUMMUHI-KOMOHHLI KOHAEHCAaThI, nocTynalwowme ot
Hee, OTHOCUTESIbHO YUCTbIE M MOFYT ObiTb MOBTOPHO UCMOMb30BaHbl Ha 3aBoAe, HanpuMep,
ANA NPOMbIBKM HEBENEeHOW Lenmonosbl.

OCHOBHOM ULenbi0  YCTaHOBKM [AOSPKHA OblTb MUHUMM3AUMS MOTOKA B CTPUN-
MUHr-CUCTEME C pa3feneHnemM KOHASHCaTOB ANt CHWKEHNS 3aTpar:

- B BbINApPHOM LieXe KOHAEHCaT 1 OT NOCNEAHNX CTyNEeHeN BbiNapku, U OT NOBEPXHOCT-
HOro KOHAeHcaTopa pasfenseTcs Ha ABe dpakumu;

- COYBKW OT KOTNa MepUOANYECcKOA BapKM MOXKHO CKOHAEHCUPOBaTb B ABE CTYMEHW.
BTOpWyYHbIM nNap BbiNapHOM CTaHLUMM MOXHO WCMONb30BaTh Kak OCHOBHOW WCTOYHMK Tenna
AN CTPUMNMUHT-KONOHHBI.

JKennyaTaumoHHbIe pacxofbl HA OTFOHKY KOHAEHCATOB COCTOSIT B OCHOBHOM U3 pac-
XOAO0B Ha nap, UCnonb3yemblA B npoLecce, n obcnyxvMBaHne ycraHoBku. Ecnv ctpunnuHr-
KONoOHHa paboTaeT OTAENbHO OT BbINAPHOW CTaHLMK, TO 3KCMyaTaunoHHbIE pacxoAbl 3Ha-
YWUTENBLHO BbILWE M3-3a NoTpebHocT B cBexXeM nape. Pacxoabl coctaBnaoT npymepHo 0,6—
0,7 mnH eBpo/roa. Ecnn cTpURNMHr-kONoHHa CBsidaHa C BbINApPHOW YCTaHOBKOMW, TO SKCrnya-

TaUMOoHHble pacxogbl Huxke n coctaenstoT 0,3-0,4 MnH espo/roa.

Ob6nacTb NpUMEHeHUs

MPYMEHUMO Ha HOBbIX U CYLLECTBYIOLLMX NPEANPUATUAX.

CTtpunnuHr-konoHHa ansa o6paboTkM KOHAEHCATOB MOXET NpeacTaBnaTb cobon oT-
LENbHYH YCTAHOBKY UMM MOXET ObiTb BCTPOEHHOWM YacTbio BbINApHOW ycTaHoBkW. B nepsom
cnyyae MoxeT noTpeboBaTbCs OCTPbIV Nap, TOrAa Kak B MOCNEAHEM Cryvae MOXET UCMOSb-
30BaTbCA BTOPWYHBIN Nap OT Kakoro-riMbo BbINapHOro annapara. TeM He MeHee Heobxoanmo
TEPMWYECKOE OKUCNEHMWE ra3oB, MNOCTYNaloLLMX U3 CTPUNMMHI-KONOHHLI. [Ina 3Ton uenm moryT
ObITb MCNOMNb30BaHbLI M3BECTEPEreHEPALMOHHBIE MEYUN, TOMKA TEMNNOIHEPTEeTUYECKMX KOTIOB

nnu cneunaneHbie neyu.

dakTopbl peanmsaumm

CHwxeHue Harpysku no XIMK Ha 04NCTHBbIE COOPYXEHUS U SKOHOMWA CBEXEWN BOALI NPU

NpPOn3BOACTBE LIeNtonosbl.
CcbinoyHas nutepatypa: [3].
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4.1.7 YacTnuHoe 3aMbikaHue BO4OO6GOpOTa OTOENBLHOro uexa

OnuvcaHne TeXHONorun

MNonHoe 3ambikaHne BoA00GOPOTa OTOEMNBHOM YCTAHOBKM (NPU KOTOPOM M3OLITOYHASNA
BOAA OT npeccriara NofaeTcs Ha NPOMbIBKY LIENSI0N03bl Nocrne NocnegHern cryneHn otéenku
W, nocneaoBaTenbHO NPOXOASA BCE CTYNEHN NPOMbIBKA OTGENbLHOWM YCTaHOBKW, HanpasnseTcs
Ha npombiBKy HebeneHoW Uenmono3el U Janee B CUCTEMY pereHepauum XUMUKaToB)
He MoxeT BbiTb oTHeceHa k kateropum HAT. O6s3aTensHLIM ycnoBMeM BOAOMNOSIb30BaHUA B
0TOEnbHOM OTAENe AOMKHO ObITh NOSHOE pasfeneHne KUCNbIX U WENOYHbIX (hUNbTPaToB.

MN36bITOYHbIE KUCTBIE U LENOYHbIE UNLTPAaTbI HANPABNAKOTCA HA OYUCTHBIE COOPY-
XEHNA, B OTAEMbHbIX Cy4asax LUENoYHON dunbTpaT MCNoNb3yeTcs ANA NPOMbIBKU LIENNIO-
1103bl MOCNE KUCNOPOAHON AenMrHuunKkaumm (4To BO3MOXKHO TOMNBKO Npu 0BecrneyeHnn Tou-
HOro KOHTPONS Nnokasarens CoAepXaHWsa Xnopa B Weno4YHoM dunstpare).

Mpobnembl, CBA3aHHbIE C MOBLILLEHHON KOHLEHTPaLMEN OPraHUYecknx U HeopraHu4e-
CKMX (HEMPOLECCHBIX 3MIEMEHTOB) BELLECTB NPU Y4acTUYHO 3aMKHYTOM BopoobopoTe, ABns-
FOTCA OCHOBHbIM MPENSATCTBUEM ANA farnbHENWero cokpalleHns notpebneHns sogbl Ha oT-
©ernbHbIX yCTaHOoBKax:

- yBennueHne cogepxanus noHoe Cl™ n K' B nnase CPK, npusoaswee k 3abusaHmnio v
KOppOo3um obopyaoBaHus;

- YBEMUYEHNE WHEPTHBLIX MPYMECEeNn B KOHTYpe pereHepaunn n3eectu BCneacteve
HakonneHus ocdopa;

- YyBENUYEHNE OTNOXEHUA Ha oBopyaoBaHUM OTOENbHbBIX YCTAHOBOK B CBA3W C yBENU-
YEHMEM KOHLiEHTpaLuu noHos Ca?*, Ba?*, C,04%, COs*" n SO, B LENnnonoaHoi macce u
dunbTpaTax;

- YBENMUYEHNE pacxoaa OTOeNnvMBaltoLLMX XMMWKATOB BCIEACTBME BbIHOCA OpraHude-
CKMX BELLECTB Ha NnocneayroLme CTyneHn otéenku;

- CHWKEHME 13bupaTenbHOCTM HEKOTOPbIX OKUCIUTENbHbIX PeareHToB B pesynbTare
YBENUYEHUS KOHLIEHTPALMN METaNNoB NEPEMEHHON BaneHTHOCTY;

- CHXXeHWne KavecTBa Lenntonosbl BCrneacrene CMONAHbIX OTNIOXKEHWN N ap.

JocTuraembli 3KONOrnM4eckuii abekT

B coBpemMeHHbIx cxemax ECF-oT6enku ¢ MpoTUBOTOYHON MPOMBIBKOM M 4aCTUYHbLIM
3aMblkaHWeM (bUNBTPaTOB pacxoh CTOUYHbIX BOA cocTasnseT okono 15-20 M/B. C. T. (3aBu-

CUT OT TNa NPpUMEHAEeMOro NPoOMbIBHOIrO o6opy,qosava).
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BO3QGIZCTBVI6 Ha OKPVXaOLLLYHO cpeay

CHWXKeHNe KoNMYecTBa CTOYHbIX BOZ, U Harpysku no XK Ha 04NCTHBbIE COOPYXEHWS.

3KCI'IJ'I!aTaI=I,I/IOHHbIe AaHHble

TpebyeTca 3anac No NPoU3BOAUTENBHOCTU 1 AOMOMHUTENbHBIA Pacxos napa Ha yna-
puBaHVe B Cryyasx, Kor4a pacTBOPEHHbIE OpraHMyeckve BELecTBa CO CTOYHbIMM BOAaAMMU

0TGENBHOW YCTAHOBKW NOCTYNAKT Ha BbiNapHyHo cTaHuuto 1 janee Ha CPK.
Ob6nactb NpumeHeHns
MPVYMEHUMO Ha HOBbIX W CYLLECTBYIOLLMX NPEANPUSATUSAX.

PakTopbl peanusaumm

CTeneHb 3aMblkaHUsi 3aBUCUT OT MOPoAbl APEeBECUHbI, Ka4ecTBa BoAbl, Cxembl 0T6en-
K1, TMMNa NpoMbIBHOro obopynoBaHMs 1 0BLLEero fu3anHa npouecca.

Mo cooBpaxeHnsim GesonacHoCTU ynapuBaHMe CTOYHbIX BOJ OTOENbHOW YCTaHOBKM
fonee npumeHumo ans otbenku no TexHonorun TCF, ana ECF-ot6enkun CywecTByeT puck
koppo3un obopyaosaHua CPK nog Bo3gencTemem xrnopuaos.

[JanbHelwee cokpalleHne noTpebneHus BoAbl 3aBUCUT OT Hanuumsa 3MMEKTUBHBLIX
NMPOMBILLNEHHO-PEeanM30BaHHbIX CMOCODOB OYUCTKM CUCTEMbI OT KanbLusi, okcanaToB, He-
MPOLIECCHBIX 3TEMEHTOB.

CcbinoyHas nutepatypa: [3].

4.1.8 YacTnuHoe unm noriHoe NOBTOPHOE UCMONMb30BaHMUE YUCTOMN

oxnaxaparwolen Boabl

Ha npegnpuatmnax LIBIN obpasyeTcs 6onbLIoe KONMYECTBO HE3arpsi3HEHHbIX U TEPMU-
YeCKM 3arpsi3HEHHbIX BOA, HarpeTbIX B TennoBbigensowem obopyaosaHun. YactuuHoe unm
rMonHoe MOBTOPHOE WCMOoNb30BaHWE 3TUX BOJA MO3BosseT obecneyuMTbs MUHMMANbHOE Mo-
TpebneHne cBexel BOAbl, CHU3WUTbL KONMUYECTBO COpachbiBaeMbiX B BOAOEM CTOYHbIX BOA U
TEM CambIM YMEHBLLUMTE SKONOMMHECKYHO Harpy3Ky Ha OKpYXatoLLyto cpeay.

YacTb 0TpaboTaHHOW Tenmon BoAbl OT BbINAPHOro, OTOENbHOr0, BapOYHOro, CyLUIUIb-
HOrO LieX0B, HEKOTOPbIX BCMOMOraTterbHbIX NPOU3BOACTB UCMOSb3YETCA B TEXHONOMMYECKOM
npouecce. Yactb Tennon BoLbl OXNaxaaeTca Ha TENNOOOMEHHMKaxX UnNW rpagupHaX U BO3-
Bpallaetcs notpedutensam. MNpu aToM Ha BocrnonHeHne notepb Tpebyetca 10 % — 15 %
CBEeXeW Bogbl.

B HacTosilee BpeMs BbiaeneHne oxnaxaarolen BoAbl B CaMOCTOATENbHbIA NOTOK U

€€ NOBTOPHOE UCMNONb30BaHWE NocCne OXnaxKaeHUA MPUMEHSAOTCHA OYeHb LLUMPOKO. Paspene-
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HWE N NMOBTOPHOE WCMONb30BaHNE YUCTOM OXNaAaroLlen BoAbl MOXHO MPUMEHATb Kak Ha
BHOBb CO3[aBaeMbIX, TaK U Ha CYLLECTBYHOLUMX NPeanpuUaTUsX.

Ecnu uncras oxnaxgarowiasa Boga cOpachiBaeTcs B KaHaNM3aumio, C LIenblo CHMKEHUA
MMAPaBNNYECKON Harpy3kM Ha BHEMMOLAAO0YHbIE OYMCTHBIE COOPYXEHUS ee He crefyeT
CMEeLUMBaTL C 3arpsi3HEHHLIMM MPOU3BOACTBEHHBIMU CTOYHBIMU BOJaMWU. ITO MEPONpUATUE
npvBeaeT K Sonbluen 3PEeKTUBHOCTY MPOLIECCa OYNCTKM CTOYHBIX BOS W YMEHbLUUT 3aTpa-

Tbl HA OYNCTKY.
4.1.9 Pekynepauus Tensa npyv Nnpou3BOACTBE LESNionosbl, bymarn n kapTtoHa

YTunusaums Tenna otpaboTaHHOM NapOBO3AYLIHON CMECW B CyLUWMLHOW 4acTu Cy-
wuneHon mMawwmHel, BAM/KAM sBnseTcs BaXHEWWMM HanpaBneHWEM WUCTONb30BaHWUA BTO-
PUYHBIX 3HEPrETUYECKUX PECYPCOB B Liensx ysenuyeHus KN cylmnbHOM YacTn u 3koHOMUM
TONNIMBHO-3HEPreTUYECKNX pecypcoB. BeiBop Tuna cuctembl TennopekynepaumoHHoro o6o-
PYAOBaHWS ONPeaenseTcs CUCTEMOW YKPbITUA CYLLMMBHON YacTu.

MpuHuMnuanbHas cxema Tennopexkynepauum cm. 2.5 (CM. pUCYHOK NMyHKT 2.11).

Onucanve npeacrtaBneHo B nyHkTe 4.2.2 «Pekynepauua Tenna npu nNpousBoAcTBe

Bymaru, kapToHay.
4.1.10 BycepHble emkocTu anst c6opa nporeyek

OnucaHne TexHonorum

Ans npeaynpexaeHus NsnuILHEen Harpy3kn Ha BHENMNOLWAA04HbIE OYUCTHBIE COOpYXe-
HUS N NMEPUOLMNYECKMNX HAPYLLEHUMA B MPOLIECCe OYUCTKM CTOYHBLIX BOA B HanNMYMn AOMKHbI
ObITb EMKOCTU ANS BAPOYHBIX U PEreHepaLMOHHbIX XKUAKOCTEN, a Takke ANSA MPA3HbIX KOH-
AEHCaTOB BMECTMMOCTBIO, MPEBbILLIAIOLEA HOpMaribHble 3KCMnyaTauMoHHble 00beMbl, No
KpanHen mepe Ha 30 %. YncTble NOTOKM OTBOASATCS OT Yy4acTKOB MOTEHUMAnNbHLIX yTedek n
NnepenuBoB A8 NpefoTBpaLleHnst UX NonagaHns B MOTOKW NMPOU3BOACTBEHHBIX XXULKOCTEN.

CocTosiHME U CTeneHb 3anofHEHWS eMKOCTEe cnabblX W KPEMKWX LLEIOKOB OT Cyllb-
UTHOrO 1 cynbgaTHOro NPOU3BOACTE AOMMKHbI BCE BPEMSI KOHTPONMPOBATHCH, OCOBEHHO
npu nycke NpPeanpusiTUS,, ero 0OCTaHOBE UMK B ClyYae HapyLUeHWA HOpManeHOW paboTbl 3a-
Boga. OcHoBHasi NoTPeBHOCTE B ByhepHbIX EMKOCTSX OnpesensaeTcs KOHLEeHTpauumen Lweno-
Ka, U3MEepsiIeMOl Kak COAepKaHue B HEM Cyxux Bellects. Hanpumep, Ha cTapbix 3aBoaax fo
MPOW3BOACTBY CyNbMaTHOM Lenntonoabl cnabbiii YepHbIA LENoK MOXeT MMeTb 8%-Hyto, a
Kpenkui wenok 60%-Hyto KOHLEHTPaLWIo, YTO MOXXHO COMOCTaBWUTL C aHanorn4HbIMmM nokasa-

TensiM1 No COBpEMEHHOMY 3aBOAY, PaBHbIMK 16 % 1 75 % COOTBETCTBEHHO.
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HeobxoauMbIi fononHUTENbHLIM 0BbemM CBepx TOro, KOTOpbIM TpebyeTca npu Hop-
MarbHbIX YCNoBusAX paboThbl, AOMKEH YYUTLIBATb NUKOBbLIE HAarpy3kn NOTOKOB, BO3MOXHbIE U3-
32 BO3HWKHOBEHUS TEXHOMOMMYECKMX HEMONAAOoK B TEYEHNE HECKONbKUX YacoB paboTsl. [o-
nonHUTENbHBIM 06beM AormkeH obecneunBaTbe XpaHeHNe JOCTaTOYHOro KonmyecTea cnaboro
Lenoka, 4Tobbl BbinapHas CTaHUMS MOrna HopmarnbHO paboTarb, HECMOTPSl Ha KOPOTkue
OCTaHOBKW (OTKIMHOYEHWUS ANt YCTpaHEeHWs! Henonazok) NpoLieccoB Bapky U NMPOMBIBKU, U YTO-
Obl YacTb MHOIOMOTOYHOM MUK OAHOMOTOYHONM BbINAPHOW CTaHUMK Morna ObITb OCTaHOBneHa
ANS KPaTKOCPOYHOro pemoHTa. O6beMbl EMKOCTEN ANS KPEMKOro wenoka AoMmkHbI BbiTb fo-
CTaTOYHbIMU AN XPaHEHWUS TaKOro €ro KoNMYecTBa, UToObl KPaTKOBPEMEHHbIE OCTAHOBKM B
paboTte pereHepaLmMOHHOro KOTna He NPUBENM K CHDKEHUIO NPOV3BOAUTENBHOCTU BbIMapKW,
unu 4tobbl BbiNapHaa CTaHuus morna ObiTb OCTaHOBMEHa ANA KPaTKOCPOYHOro PEeMOHTa.
Jenctaytowme 3aBogbl, paccMaTpusatome BONpoc O BHEAPEHUN KUCNOPOAHON AenurHidu-
Kauum, AOMKHbI OLEHWUTb BMECTUTENBbHOCTb EMKOCTEN AN cnaboro n Kpenkoro Lenoka, a
TakkKe MOLLHOCTb BbINapHOW CTaHLUMM C y4ETOM TOrO, UTO AaHHAA TEXHOMornyeckas CTyneHb
NpUBELET K yBENMUYEHWNIO KONMYECTBA BOAbI, KOTOpoe Haao GyaeT BeinapuTb.

LLlenoka, nony4yaemble u3 nnasa, obOpasylolleroca B COAOPEreHepaLyoHHOM KOoTre,
npeobpasoBaHHbie B CBEXMIN BAPOYHbIA (Benbill) LENOoK, He coaepXaTt OpraHuku, HO UMeloT
OYeHb Bbicokoe 3HadeHne pH. PesepByapbl Ans STOro LUenoka [OSDKHbI UMETb 3anacHom
06beM ANS CHATUS KPaTKOBPEMEHHbIX MUKOBbIX HArpy30K Unu Ansa Criydaes HENonNaaoK Tex-
Homornyeckoro 06opyL0BaHWs, HaNpUMepP, Takoro kak punbTpbl A4ns wenoka. Ecnu B cnyyae
MIOXON OpraHn3aLn KOHTPOSA 3TK Lernoka OTBOAAT Ha OYUCTHbIE COOPYXXEHWSA, TO OHU Bbl-
3bIBAIOT CKa4YoK PH, KOTOpPbLIA NPUBOAMUT K HapyLLeHUsaM paboTbl BHEMNOLWAA0UHBIX OYUCTHBIX

COOPYKEHWUNA.

HocTuraembIr 3konornyeckum sddekt

Mpwu xopoLuemM yrnpaerneHMn NPoLEeCcCoOM U Hanu4Mn yCTaHOBOK COOTBETCTBYHOLLIEN KOH-
CTPYKUUWN ANA NOKanu3auumn criyyaiHbiX NepenmBoB U yTeYek, a Taioke Npy Hann4um cucre-
Mbl pereHepaumm n 5-10%-Ho AOMNONHUTENLHON MOLUHOCTU BbINAPHOW YCTAHOBKU MOXHO

LOCTUYb CHWKEHUS Harpy3ku no XIMK Ha O4MCTHbIE COOPYKEHMS.

Bo3gencTene Ha OKpyKaroLLYIO cpeay

CHWKeHWe Harpyskym Ha ouncTHble coopyxenus no XIMK Ha 3-8 kr XMK/r .. . u. lMe-

penuBbl U yTeukn MoryT BbiTb MeHee 2 kr XIK/T B. C. U,
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3KCI‘II‘I!8T8I=I‘VIOHHbIe AaHHble

Ana onpeaeneHna 1 OLEHKU NEePEnUBOB N yTEYEK LLENoKa MOXHO UCMONb30BaTh AaT-
YYKM 3NEKTPONPOBOAHOCTM, TaK KAk BO MHOMMX CRy4YasiXx MOXHO YCTaHOBUTb KOPPEMsALMIO
MEXAY 3NEKTPOMNPOBOAHOCTLIO U KOHLEHTPALUMEN Lenoka ANs K&KA0ro notoka. B notokax ¢
HW3KOW KOHLEHTpaumen u nepemeHHbiM pH aatunk pH, paboTtatowmii B onepaTtuBHOM pesku-
Me, SBnSeTCH 0Obl4HbIM CTaHAAPTHLIM NPUGOPOM.

lFopsymne noTokn, Hyxaawwmecsi B 0coboM KOHTPOMe, MOTryT Nerko KOHTPOSIMpoBaTbCs
JaTtyvkamu TemnepaTypsbl, paboTarowpmmMmn B onepaTMBHOM peXume.

Ana peweHns npoGnemMbl NpeaynpexkaeHus NeperivBoB U yTeYeK U CO34aHusa COOoT-
BETCTBYIOLLEN CTpaTerMmn ynpasneHns ABUKEHUEM XUMMKATOB Ha NPeanpusaTUN CyLLeCcTBYET
MHOro cnoco6oB.

OrpaHuyeHnem B 3HEKTUBHOM BHEAPEHUN AaHHbIX MEpP ABMSAIOTCA pasnuyHble Npo-
W3BOACTBEHHbIE 3aTPyAHEHWS, KOTOPblE HabnaalTCa B NPOLLECCax NPOMbIBKA, COPTUPOBa-

HUS LIeNmnono3abl Uy BbINapKX LENOKOB.

O6nacTtb npumMeHenns

MpYMEHNMO Ha HOBbIX U CYLLECTBYIOLLMX NPEANPUATUSAX.

YcraHoBky BythepHbIX eMKOCTEN N cucTeM ¢Oopa CrnydarHbIX NePenuBOB 1 NPOTEYEK
LenecoobpasHo NPOBOAWTE Kak C LieNbio 3KOHOMWUYECKON peHTabenbHOCTW, Tak U C Lienbio
COBEpLUEHCTBOBaHWS npoLecca, 0COBEHHO Ha CTYMeHSX NPOMBIBKA M OYUCTKM LIeNnionosb,
BbINapkv 1 punbTpaummn wenoka. IpdekTMBHas nokanmaaums TEXHONOMMUYECKUX NpoTeYek,
nepenvBoB ABMSETCS BECbMa BaXHbIM Nokasatenem paboTel TEXHONormyeckoro obopyosa-

HUA N 3HAYUTENBbHO BIUAET Ha NPUPOA00OXPaHHbIEe XapaKTePUCTUKU NPpeanpUaTuA.

PakTopbl peanusaiimm

Mepbl no BHeAPEHUO [aHHOM TEXHONOMMWN AOMKHbLI BbINOMHATLCA MO npnpoaooxpaH-
HbIM cooGpaermnM n COO6pa)KeHVIF|M ©€e30nMacHOCTM TEXHOMOrMYECKOro npouecca.

CcbinoyHas nuteparypa: [3].

4.1.11 3aMKHYTbIN LUK pereHepaumm XMMUKaToB Afsl BapKy LIeNsHono3bl

OnucanHne TexHONorum

Cuctema pereHepaumm Ha 3aBOAE NO MPOM3BOACTBY CynbdaTHOW LEennonosbl Bbl-
NOSMHAET TPU DYHKLIMU:

- pereHepaLms HEOPraHNYECKNX BAPOYHbIX XMMUKATOB;
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- MPU CKUraHUM YEPHOro LLENoKa BbIAENSETCA TENno AnNsA BblpaboTKM TexHonornde-
CKOro napa;

- YTUNU3aUMS LIEHHbIX OpraHNYecKmX NoBOoYHbLIX NPOAYKTOB (HanNpUMep, TarioBoe Macro).

TennocoaepxaHusi ynapeHHOro YepHOro LLEroka Kak TonnmMea OObIMHO JOCTaTOYHO,
4TOObLI MONMHOCTBIO 0BecneunTb 3aBOA NO NPOM3BOACTBY CyribdaTHOW LENnonoasl TENNOM U
anekTpoaHeprmer. Yto kacaeTcss NoBOYHBIX OPraHNYECKMX NPOAYKTOB, TO OHM Ha 6OnbLINH-
CTBe CynbdaT-LUenntonoaHbIX NPesnpUATAA UrPatoT OrPaHNYEHHYIO 3KOHOMMUYECKYIO POTb.

B yepHOM LLEMNOKe, NONYyYEeHHOM NOCNE BapkW, coaepXaHue Cyxux Belects 06blYHO
cocraenseT 14 % — 18 %. Ero Heo6XoauMo 3Ha4UTENbHO YBENUYAUTL AMS YCMELIHOMO CXU-
raHns B CPK. LLlenok KOHLEHTPUPYETCA Ha BbINAPHOW YCTaHOBKE 0 COAEPKaHUsi CyxXuX Be-
wectB 65 % — 75 %. OgHako nNpu coaepxaHun cyxux BellectB bonee 75 % ero BA3KOCTb
3HaYMTENBLHO BO3PACTaET, YTO MOXET CTaTb NPUYNHOW NOSIBMEHWS NPOOneEM Mnpu ero oTkau-
ke. B cBA3W C 3TUM Npy aTMOCHEPHOM AABNEHUN BEPXHWUN MNpeAen COAEpXaHWus Cyxoro
ocTaTtka AOSMKEH COCTaBMNATbL OKOMO 72 % — 74 %. CywecTsytoT ABa criocoba, kOTopble UC-
nonb3ykTcs AN5 NPEOL0NEHNs NPOBNEMbI NO CHMKEHNIO BA3KOCTM:

- NOBbILLEHWE AaBMNeHUs B Bakax XxpaHEeHUst KOHLEHTPUPOBAHHONO LLIENOKE,;

- NoBbILLEHNE paboyel TeMnepaTypbl B BbINApHbIX annaparax, ynapuBaroLwmx WenokK.

Llenok mMoxeT ObiTb CKOHLIEHTPUPOBaH A0 KOHLEHTpaLuu Cyxoro BellecTsa v 6onee
80 % nyTem Tennoson 06paboTkM yKe KOHLEHTPUPOBAHHOTO YE€PHOro LENOoKa 1 Bbinapuea-
HWS ero nop AasneHuem. Mpu TepMuyeckon AenonMMepusanmm LWenokos HeKoTopble U3 ne-
TY4MX BELECTB BbILENSAOTCA B BUAE HEKOHAEHCUPYEeMbIX ra3oB, KOTOpble coaepxar Cym-
MapHyto BoccTaHoBneHHyto cepy (CBC). 3Tu rasel cobupatotcs U cxuraloTcss BMecTe C npo-
YYMU JYPHO NaxHYLLMMK rasamu.

KoHpeHcatbl BbiNapHbIX annapatos o6pabaTtbiBalOTCA B CTPUNMMHI-KONOHHE, YTO Ae-
naeT BO3MOXHbIM MOBTOPHO MCMONb30BaTb WX ANA MPOMbIBKM HEOEneHon Lenntonosbl,
LLUNaMOB 3E€MEHOr0 LLENOKA U KayCTU3aLMOHHOMO Lwnama.

YBenuueHve coaepkaHuss Cyxoro octatka B YepHOM wenoke ot 65 % — 70 % po
80 % — 85 % u3MeHsieT MaTepuanbHbIi U 3HepreTudeckuin 6anaHc, a Takke yCroBus CXKU-
raHusi B pereHepaumoHHOM koTne. OB6beM TOMOYHOro rasa CHUXKaEeTCA C YMEHBLLUEHVEM KO-
NIMYECTBa BOAbI, NOCTyNaloLWeN B NeYb. TeMnepaTtypa ropeHnsi NoBLILLAETCA C yBENUYEHNEM
cofepxaHua cyxoro Bewlectea B Liernoke. [pu 3TOM BO3roHsieTcs GonblUoe KONMYeCcTBO
HaTPWA, KOTOPbLINA 3aTeM pearvpyeT C CEPOK, CHKas TeEM CamMbiM BbIOpPOCHI COEMHEHNI Ce-
pbl U3 pereHepaLmoHHOro kotna.

MNnas 13 CPK, coctoAwmin B OCHOBHOM U3 kapboHata HaTpua u cynbduga HaTpus,

pacTeopsieTcs B criabom 6enoM LUENOKE C LIeNbto NomnyyYeHns 3eMeHoro Lenoka.
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3eneHbin LWEenoK O4ULL@eTCs OT B3BELUEHHbIX BELECTB (LflaM 3efeHOoro Lwenoka).
OcBeTneHHbIM 3eneHbln LENOK pearvpyeT ¢ U3BeCTbio ¢ obpasoBaHuem Genoro wenoka u
W3BECTKOBOrO LWama.

Benbin LWenok oTaensaeTcs OT u3BECTKOBOIO LUNamMa U HanpaensieTcs B BAPOYHbIN KOTen.

M3BecTkoBLIM LWINam NpoMbIBAETCA U noaBepraeTca obxury B nseecrepereHepaLmoH-
Hon neun. MNpouecc obxumra — 3TO BbICOKOTEMMNEPATYpHas SHAOTEPMUYECKas peakums, Tpe-
Oyowan nogaun Tenna u3BHe. B pesynbtate obkura obpasyerca HeraweHas W3BECTb
(Ca0), nocrynatowas B otaen kayctmusauum, n CO-.

KoHueHTprpoBaHHbIe AypHONaxHyLLMe rasbl cobUparoTcst U CKUraTCs, Kak Npasuno,
B CPK, unu B oTAensHoOM TOMKe, Unn B U3BECTepereHepaumoHHon neyn. NocnegHee meHee
ynoBHO, NOCKOMbKY 3TO MOXET HapywuTb ee paboTy. [bIMoBbIE ra3bl ouMLWaloTcs B CKpyo-
Gepe, a opowarowjas Boaa u3 ckpybbepa HanpaenaeTca obpaTtHO B CUCTEMY pereHepauum
XUMUKaTOB.

Ha cynbdatHbIx 3aBogax npoussoautcs cBop 1 cxuraHue cnabbix AypHONaxHYLLMX ra-
30B U MX TepMUYeckoe obesBpexuBaHme. Tu rasbl C HU3KON KOHLIEHTpaLUMen AypHOMaxXHyLLmX
W BpeAHbIX BELLECTB BbIAENSAIOTCA B NPOLECCe NPEeABapUTENBHON NPOMNapKM LLENbI, MPOMbIBKU
1 COPTUPOBaHUS LIENMIONO3bl, OT pacTBOPUTENS CMiaBa U U3 pe3epByapOB LLENOKOB.

CcbinoyHas nureparypa: [3].

4.1.12 C60p 1 pasnoxeHue cynbgarHoro Mmbina

OnucaHne TexHonorum

Ytobbl nsbexarb CcunbHOro neHoobpasoBaHus U 00pasoBaHNs HakUNM B BbINAPHbIX
annaparax, HeobxogMmo B Mpouecce ynapusBaHUs yAanATe M3 YEPHOro LUenka MbIro
(HaTpuweBble CONMM CMONSHbLIX W XUPHBIX KUCNOT).

YnaneHne Mbina w3 Lienoka npou3BOAMTCS MyTeM OTCTauBaHus UNu cenapaumen.
HeobxoaMmyto KOHLEHTPaLMIO Liienoka B OTCTOMHbIX 6akax AOCTUraloT 3a CYET YacTUYHOro
BO3BpaTa CryLleHHOro Lienoka. BaxHoe 3HaueHWe MMeeT Todka BBOLA YEPHOro Lienoka B
oraenuTens. MNyTb ANS YacTul MbiNa K NOBEPXHOCTU — AOMMKEH ObITb MUHUMAaNbHbINA.

M3 cynbaTHOro Mbina nonyvatoT TannoBOe MAacro MyTEM PasfoXeHWUsi ero CepHOn
KMCIIOTON, HENpPEepbIBHbIM CNocoboM, C MCMONMb30OBaHMEM CenapaTopoB ANS OTAENeHUs Tan-
nosoro macna.

Bbixoa cynbcaTHOro Mbina Ha pasnuuHbix NpeanpusaTusx sapeupyetcsa ot 40,5 % o
79,1 % OT mMaccbl aKCTpakTMBHbIX BewecTs (OB), npuxoaawmx ¢ apesecuHon. MNotepn OB co

LLENOKOM, YXOAAWMM Ha oxuraHue, 11—26 Kr/T Lennonossl.
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JocTuraembli_3Konormyecknin acbekt

CokpalleHve NpoCTOeB BbIMAPHOM CTaHLMM Ha MPOMBIBKY M COKpalleHve pacxoga
CBEXero napa Ha BbinapvieaHue Lienokos. CokpalleHre BbIGPOCOB cepoBofopoga OT Mpo-

M3BOACTBa CbIpOro TannoBoro macna.

Bo3aaencTene Ha OKpyKaroLLYIO cpeay

CokpalleHrne noTpebneHns CepHON KUCNOTbl Ha pasnoxeHue Mbina. CokpalleHue

BbIOPOCOB CepoBofopoaa.

Ob6nacTb NpUMeEHeHUs

MPUMEHNMO Ha HOBbLIX M CYLLECTBYIOLLMX NPEANPUATHUSIX.

DakTopbl peanmsaumm

Mepbl N0 BHEAPEHUIO AAHHOW TEXHOMOMMU AOIDKHbI BbINONMHATLCS MO NPUPOA0OXPaH-
HbIM COOBpaxeHnsiM 1 coobpaxkeHusiM 6e30NacHOCTU aKCnyaTaumn.

CcbinoyHas nurteparypa: [3].

4.1.13 BoigeneHue v c6op ckunuaapa

OnucaHme TexHonormm

B npoueccax nponapueaHvsl U Bapky LeNnionosbl BIAENATCA NeTyyume CoeanHeHns
(TepneHoBble yrneBofopoAbl), KOTOPbIE YAANSATCA NpY NPponapyBaHWn LUENbI Nepes Henpe-
PbIBHOW BapKoW W Npu TEPNEHTUHHOW CAYBKe U3 KOTna npyu nepuoaudeckon sapke. MNpn KoH-
AeHcalun NapoB 1 OTCTauBaHMN TepneHTUHCoAepKalLero KoHgeHcaTa Bo (hnopeHTUHe Npo-
UCXOAUT BblAENeHNe CynbdaTHOro ckunugapa.

CocTaB nonyyaemoro ckunngapa BapbUpyeTcsi B 3aBUCUMOCTU OT UCNONb3yeMOn no-
poabl ApeBecuHbl. Camoe BbICOKOe COAEpX)aHNe TEPNeHOB COAEPXKUTCS B CBEXEN COCHOBOW
apeBecuHe. B enoBoi apeBecuHe copepXaHune 3HauuTenbHO Hke. Coipon cynbgaTtHbIA
cKMMnpap 3arpsi3HeH 3HaUUTENbHbIM KOMWMYECTBOM [YPHOMAaXHYLUMX COEAMHEHWA Cepbl U
UMEET OYeHb HEMPUATHBIA 3anmax M TeMHbIN LBeT. Bbixoa MOXET BapbMpoBaThCA B juana-

30He 0,5 —15 kr Ha TOHHY Lennonossbl.

HdocTuraembln 3KoNorMyecknin adbdekt

CokpaLleHve cBpoCoB TEPMNEHTUHOB.

O6nactb NpuMeHeHns

MPUMEHMMO Ha HOBbLIX U CYLLLECTBYIOLLMX NPeanpUsiTUSIX.
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dakTopbl peanusaLu
Mepbl N0 BHEAPEHUIO AaHHON TEXHOMOMMW AOIMKHbI BbINOMHATLCS MO MPUPOLOOXPaH-
HbIM COOBpaxKeHWsaM 1 coobpakeHnam 6e3onacHOCTM aKkcnnyaTauum.

CcbinoyHas nutepatypa: [3].

4.1.14 C60p cnabbix 1 KPenkKux rasoB ¢ NOCrie4yOWMUM CXUraHuem B

cneuvanusnpoBaHHbIx nevax, UPM, CPK

OnucaHve TeXHONornm

JNleTyune cepHUCTble coeauHeHus (AypHONaxHylume rasbl) 06pasyroTcs B OCHOBHOM
Mpu Bapke LIENIoNo3bl U BbiNapKe LLENOKOB.

BbICOKOKOHLIEHTPUPOBaHHbIE AypHonaxHywme rasbl (BK AMNI) obpasytotca B cucteme
cbopa ckvnuaapa n3 TepNEeHTUHHbLIX CAYBOK, NPY KOHAEHCALMM MApOoB OT KOTMOB HEnpepbIB-
HOM 1 nepuoanyeckon Bapkn, B 6akax Ana XpaHeHWs rPS3HOrO KOHAeHcaTa B BUAE HEKOH-
JEeHCUpyeMbIX FasoB, YAanseMblXx M3 BbINapHOM ycTaHoBkW. CopepxaHue cepbl OKOMo
4xr/TB.C.T.

"MaBHbIE NCTOYHUKN HU3KOKOHLIEHTPUPOBaHHBIX AyPHOMaxHyLLMX ra3oB — 310 06opy-
LOBaHMe MO MPOMbIBKE M COPTUPOBAHWNIO HEBENeHoOW Lennono3sel, otaenbHele 6akm u bac-
CeWHbl C Maccon W LLEMOKOBLIMU PACTBOPaMU B CMCTEME NMPOMBIBKMA M COPTUPOBaHUA LIEN-
NONo3bl, EMKOCTU ANSA XPEHEHNS YePHOTrO LLEIOKa B BbINAPHOM LiEXe U eMKOCTU AN XpaHe-
HMA Genoro Lenoka B Liexe KaycTusauum un pereHepauum ussectn. CopepxaHne cepbl —
okono 0,5«kr/TB.C. T.

HopmarbHoe KONMMYECTBO HWU3KOKOHLIEHTPUPOBAHHBLIX HEKOHAEHCUPYEMbIX rasoB Ha
npeanpusatum mowHoctero 1000 T/cyT — okono 50000-100000 M>yac. Konvuecteo rasos
3aBMCUT OT OCOBEHHOCTEN MpeanpusiTUS: MPU HEMPEpPbIBHOW Bapke U MPOMbIBKE Macchl B
Anddysope o6beMbl MeEHbLUE, YEM MPU NEPUOAMNYECKON BapKe M NMPOMbIBKE Ha bunbTpax,
paboTatomx Nog AaBneHNEM.

OcHoBHbIM MeToaoM obe3BpexuBanna AN aBnseTca ux ckuraHve. AnbTepHaTUBON
CKUraHns MOXET ObITb LLENOYHOW UM OKUCITENBHBIA CKpyBbep.

CxxuraHne KOHLEHTPUPOBAHHBIX AYPHOMAaxXHYLLMX ras3oB B PereHepaumMoHHOM KoTne —
04VH 13 cnocobos nx obeaepexnBaHns. B EBpone cyLlecTByeT HECKONBKO NPEANpUSTANA, a B
MUpe BCEro OKOmMo 41, KOTOPbIE CXKUIarT KPEnkMe AypHOMaxHyLMe rassl B pereHepaumoHHbIX
KOTnax.

CobpaHHble HU3KOKOHLIEHTPUPOBaHHbIE JypHOMNaxHyLLmMe rassl MOryT BbiTb COXOKEHbI B

COCTaBe BTOPUYHOTO UMK TPeTUYHOro Bo3gyxa B CPK. Mpu KOHLEHTpaLmm Cyxux BELLEeCTB B
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YepHOM LLienoke, nogasaeMoM Ha ckuraHve B CPK, npesbiwatowen 72 %, puokeng cepbl
06bIMHO copBupyeTcs LWenoyHbIMU MbieebiMy Yactiuamm B CPK, 1 noatomy Hukakon ao-
NOSHUTENBHOW XMMUYECKOI OYUCTKM AbIMOBBIX ra3oB He TpebyeTcs.

CXUraHve KOHLEeHTPUPOBaHHbIX HEKOHAEHCMPYEMbIX ra3oB MOXET ObiTb NPOBEAEHO B
n3BecTepereHepaLoHHON NeYM U cneumansHOn NeYr Ans COKUraHUst HEKOHAEHCUPYEMbIX
rasos, cHabxeHHon SO,-ckpybbepom. Ha fonto KOHUEHTPMPOBaHHBLIX HEKOHAEHCUPYEMbIX
rasoB npuxoautca Gonee 90 % Bcex coeavHeHW obler BoccTaHoBneHHon cepbl (OBC),
o6pazoBaBLUECSA NPW BapKe LiErnnionosbl.

Bbiroga cxxuraHvs fypHONaxHyLLMX rasoB B U3BECTEPEreHepaLoHHON Nneyn 3aknoya-
eTCs B TOM, YTO UCKMHOYaeTca HeoBXoAMMOCTL B YCTaHOBKE crieuyanbHon neyn. Boobasok
cepocojepallme rasbl MOryT pearMpoBaTb C U3BECTbIO, YTO CHUXaeT BbIBpockl AnoKcuaa
cepbl. OrpaHM4yeHHoe KONMMYECTBO COEAMHEHWI CEpbl B U3BECTEPErEHEPALIMOHHON NEYN MO-
XeT npopearnpoBaTh ¢ razaoobpasHbiM HaTpmem, obpasysa Npu 3Tom cynbdar HaTpus.

B cpegHem 10 % — 15 % TOnnMBa, MCNOnNb3yHOLWErocs B M3BECTEPEreHepaLmoHHON
neyYn, MoxeT BbITb 3aMEHEHO CKUraHWEM KOHLIEHTPUPOBAHHBLIX AyPHOMNaxHyLUMX ra3os. KoH-
AeHcaumMa MeTaHona Mocne CTPUNMUHI-KONOHHBI MOXET MUHUMU3NpOBaTb npobnemy, Bbl-
3BaHHyto konebaHusMK B KayecTse rasa, Ho TpebyeT AONONHUTENBHLIX MHBECTULMIA.

CxuraHve gypHonaxHyLmMxX MOXET Takke OCYLLECTBSTLCA B CneyuanbHOu neywn (Ton-
Ke) ANSi CKUraHWa HEKOHAEHCHPYEMBIX rasoB, 0bopyaoBaHHON ckpybbepom ans abcopbumm
SO,. a3kl NCNOMBL3YOTCS Kak TOMMUBO A1 AOMNOSIHUTENBHOTO MOSyYeHUs Napa unm ropsiyen

BOJbl.

HocTuraembli_3KONornyecknn apdekrt

CHWKeHNe CymMMapHbIX BbIBPOCOB ra3oobpasHbix CoeaAnHEHWU BOCCTAHOBMNEHHON Ce-

pbl M ymMeHbLUeHue 3anaxa oT COC.

Bo3azelicTere Ha okpyxaroLlyo cpeay

CymMMapHbie BbIGPOCHI BOCCTAHOBNEHHOW CEpbl B BUAE AYPHONAXHYLLUUX ra3os MOryT
ObITb CHWXeHbI Bonee Yyem Ha 99 % TONbKO NyTem cbopa 1 CKUraHNS KOHUEHTPUPOBAHHbIX
HeKoHAeHcpyeMbix rasoB. CH0p ¢ nocneayomnm CKUraHMeM AypHOMaxHyLWMX rasoBo Ka-

3blBaeT CyLleCTBeHHOe BnMaHWE Ha ynyulleHne KavecTBa Bo3ayxa.

3KcnnyaTaumnoHHbIe AaHHbIe

YkazaHHble Bbille MEPOMPUSATUS LLUIMPOKO UCMOSb3YHOTCS.
B coBpeMeHHbIX M3BecTepereHepaLmoHHbIX NeYax MOryT nosiBUTLCA NPoGnemsl B UX

pa60Te n3-3a HegocTtarka kmcnopoga.
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Ha mMHorux ctapbix Npeanpuatusx obopyaosaHue ANs NPOMbIBKW LIENMoNo3bl OTKPbI-
TOro TUna, nosTomy cBop M 06paboTka OTXOAALMX Fa30B OT 3TUX WUCTOYHMKOB TpelbyioT

0O4eHb B6onbLNX 0ObEMOB BO34yXxa, YTO TEXHUYECKU N SIKOHOMNYECKN CNOXHO.

0O6nacTb NpUMeHeHns

MeponpusaTusa no ytunuaaumm gypHonaxHyLLMX ra3oB NPMMEHUMbI KaK Ha HOBbIX, TaK U
Ha CyLLECTBYIOLLMX MPeanpUATUSX.
Ha peicTByloWwmMx NpeanpuaTuax Hanagutb c6op n o6paboTky cnabbix HEKOHAEHCU-

pyeMbIX rasoB MHOrAa AOBOSILHO TPYAHO.

dPakTopbl peanusauum

YMeHbLUeHne BbIGPOCOB AYPHOMAaxHYLLMX ra3os.

CcbinoyHas nuteparypa: [3].

4.1.15 CxxuraHue uepHOro weroka npu KoHUeHTpauum 6onee 72 %

OnwucaHme TexHonorum

OaHum n3 nyTen, obecneunsaroLLx CHUKeHMe BbIopocoB SO, NpU CKUraHMM YEepHOTo
Liernoka, SBNSETCA Nepexoh Ha BbiNapuBaHUe YEepHOro Leroka A0 KoHUeHTpauuu 75 % —
80 %. Mpwn yBENNYEHMM KOHLIEHTPaLWKM YepHOTo wenoka Ao 80 % yeenuuneaeTcs BbipaboTka
napa, pacteT Tepmumydeckni KM kotna. 3ddekT yBenmueHns KOHLEHTpaUmMmM YepHOro Lweno-
Ka NPOAEMOHCTPMPOBaH M [oKa3aH NpaKkTMKoW paboTbl AECATKOB HOBbIX U PEKOHCTPYUpPO-
BaHHbIX CPK B pasHbIx cTpaHax mupa.

YBenuyeHne copepkaHus Cyxoro octaTtka B YepHOM Lenoke oT 65 % — 70 % po
80 % — 85 % naMeHsieT MaTepuarnbHbIA U SHepreTuyeckun 6anaHc, a Takke YCrnoBus CKU-
raHns B pereHepaumoHHOM koTne. OBbeM TOMOYHOrO rasa CHWKAETCH C YMEHbLUEHMEM KO-
NM4ecTBa BOAbI, MOCTyNarWen B NeYb. [MOBbILLEHNEM COAEPKAHNA CyXUX BELLECTB MOXHO

yBENM4UTL NpounssogutensHocTb CPK.

JocTuraembi 3KONOrn4ecknii acbcekT

Mpy MOBbIWEHMM KOHUEHTpaumMM LWenoka, noctynarowero Ha coxuraHne B CPK, go

80 % cHwxaroTCs BbIOPOCHI Cepbl B aTMocdepy.

Bosnencreme Ha OKPYKAarOLLLYIO cpeay

BbIBpOCh! Cepbl OT PEreHepPaLMOHHOMO KOTNa CocTaBnsoT A0 5-50 Mr S/HM® TonouHo-
ro, rasza unn 0,1-0,3 kr/T B. C. L., MHOrAa OHW NagakoT MNOYTU A0 HyNA K3-3a TOoro, YTo Bonb-

LLIEe KOMMYECTBO HaTpUA UCMaPAETCH U pearvpyeT ¢ CEPOW.
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3KCFIJ'I!8T8QVIOHHbIe AaHHbIe

[HaHHoe meponpusaTne 6bino onpoboBaHO Ha HECKOSbKUX LIENMHONO3HbIX 3aBOAax B
Poccum. QkennyaraumorHble pacxofbl HA YCOBEPLUEHCTBOBAHUE CUCTEMBI YKPEMMEHUS LLe-
noka HesHauuTenbHbl Bnarofaps yBEenMYEHUO 3KOHOMWW 3Hepruu (B AAHHOM Crlydyae oHa
coctaBnsieT 1 % — 7 %) 1 yCUNeHWIo MOLLIHOCTU PereHepaumMoHHOro KoTna. YBenuyeHue co-
JAepXaHnsa Cyxux BeLeCTB B pereHepauUvoHHOM KOTIe MOXET NPUBECTU Aaxe K HEKOTOPOMU

YNCTOW 3KOHOMUM.

O6nacts npuMeHeHns

MeponpusaTnss No ykpenneHuo Lernoka rnocne Bbinapku LenecoobpasHbl Kak Ha Ho-
BbIX, TAK U Ha AEUCTBYIOLMX 3aBOAaX MO NMPOU3BOACTBY Cyrb(aTHOM Lensiono3bi.

OpHako makcumym copepxanna CB orpaHuumBaeTcs yBenUYeHWEM BSI3KOCTU U Hamnu-
YMEM TEHAEHLUMM K paccnavBaHuio KOHLEHTPUPOBAHHOMO YEPHOro Liernoka. 3TO 3aBUCUT OT

nopoAbl ApeBeCUHbI U TeMnepaTypbl.

$akTopbl peanusaumm

MpeanpusTua No NPonsBoACTBY CynbMaTHOW LIENMOI03bl MOryT CTOMKHYTHCHA € NPo-
Bnemoli BbIBpOCOB AMOKCUAA CEPbI, KOTOPbIE MOXHO CHU3UTL MPU CKUTaHUM B pereHepaum-
OHHOM KOTME LLerioka C NOBbILWEHHbIM CoaepKaHusi Cyxux eelyecTts. MoBbilLeHne MOLLHOCTM
pereHepauUuoHHOro kotna Ha 4 % — 7 % Takke SIBNSieTCA BECOMbIM apryMeHTOM AnNs npeg-
NPUSTUS.

CcbinoyHaa nuteparypa: [3].

4.1.16 YnyuweHHasn NpoMbIBKa WWNaMOB OT pereHepaumMm XMMUKaTos

OnucaHne TexHoONorun

Masectb (CaO) ncnonbayetca ansa kaycrtmaauum 3eneHoro wenoka (NagS + NaCOs).
Mocne kayctnsaummn obpasyeTcs nssectkosbiv wiam (CaCOs). UsBecTkoBbI LWInam obxura-
eTCsl B U3BECTepereHepaLMoHHON neuu, B pesynbTare 4yero kapboHar kanbums pasnaraeTcs
¢ obpasoBaHnem nssectu. MNepesn TeM Kak M3BECTKOBbLIN LUMaAM MonagaeT B U3BeCTepereHe-
PaLMOHHYH Meyb, ero HeobxoauMo NMPOMbITbL AN YAANeHUs OCTaTKOB rMApoKcuaa Hatpus,
cynbuaa HaTpus M NPoYMx comen Hatpus, a 3atem obeasoautb. OGopyaoBaHuem ans
MPOMBIBKM WU3BECTKOBOrO LUriama 0BbIYHO SIBMSOTCA OCBETNUTENMW (OTCTOMHWKW) Unn dunnb-
TPbl Pa3sHbIX KOHCTPYKUWA. B Npolunom Ansi STOW Lieny LUMPOKO WCMONb30Banmncb ABYXCTY-

NneH4YaTbie NPOMbIBHbIE annapartbl, OAHAKO COBpeEMEHHas O4HOCTyneH4YaTada npomMbiBKa Lina-
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Ma B 6NI0YHOM OTCTOMHMKE C COBMELLIEHHbIM 6akoM unm Ha punbTpax AaBneHnsa Unv AUCKo-
BbIX (PMIbTpax CTAHOBUTCS AOMUHUPYIOLLEN.

YcoBepLleHCTBOBaHHasA NPOMbIBKA U3BECTKOBOTO LUMaMa MOXET CHU3UTb CogepXaHue
B3BELLEHHbIX BewecTB B 6enom wenoke co 100 mr/igm® go 0-30 mr/am® npy UCNonbL30BaHUN
CcoBpeMeHHbIX punbTpoB. CyxOCTb M3BECTKOBOrO LUMamMa Takke MOXET ObiTb yBenuyeHa c
50 % — 60 % no 70 % — 80 %. bonee addpekTBHas NpoMbIBKa YMEHbLUAET coaepxaHue
ocraroyHoro Hatpus (0,1 %...0,2 % B en.NaO ot macchl wnama) B U3BECTKOBOM LUMaMe,
CHWXas, TakuMm obpasom, obpasoBaHe CEPOBOAOPOAA B U3BECTEPEreHepaLUVOHHON Nneyn B
npouecce obxura wnama.

Ecnn npombiBka NpoBOAUTCS A0 CIULLKOM HU3KOrO COAEPXaHUS HaTpUs, TO BbIOPOCHI
BOCCTaHOBINEHHbIX CEPOCOoAEPKALLUX COSAUHEHUIA C TONOYHBIMU rasamm MOryT BO3pacTu, No-
BMAWMOMY, BCMEACTBME CHWKEHUSI MX B3aMMOAEWCTBUSI C LUNAMOM, B KOTOPOM B NepByro
ouepesb OHW pearvpyloT C COMAMM HaTpUs, a Takke C HaTPUeM, YacTUYHO MepexoasaLM
npu Bbicokor Temneparype obxura (1100 °C — 1250 °C) B rasosyto casy.

Heobxoaum KOHTPOMb OCTaTOMHOrO HaTpus ANs NpefoTepalleHus obpactaHus nsse-

CcTepereHepalnoOHHbIX neyein CnekWwnmcs WNamMmom.

JocTuraemMbiv akonorndeckum addekt

CHwxeHWe KoHueHTpauun NapS B U3BECTKOBOM LUMaMe, YMeHblUeHe oGpa3oBaHus

H,S B n3BecTepereHepaLMoHHOM Neum B npoLiecce obxura wnama.

BoazelncTere Ha OKpyXatoLLyo cpeay

CHWXeHVe copepxaHusi cepoBOAOPOAa U AYPHOMAXHYLLMX OPraHUHYECKUX COeAUHEHNI

cepbl OT AbIMOBLIX ras3oB M3BECTI/IpeFEHepaLU/IOHHOI7I ne4u.

QkCnayaTaumMoHHbIE AaHHbIE

Yny4leHHas npoMbIBKa U3BECTKOBOIO LLNama NPUMEHAETCA Ha NpakTUKe Ha Liensto-
no3HbIX 3asogax B EBpone Gonee 20 net. KoHTpons octaTodHOro Hatpus Heobxoanm ans

npeaoTepalleHna O6paCTaHVIF| n3pecrepereHepaunoHHbIX neven CNeKWMMCS LLNamMomM.

0O6nactb NpUMeHeHns

MPUMEHMMO Ha HOBbIX M CYLLECTBYIOLLMX NPEANPUATHSX.

dakTopbl peanusaumm

CHxeHue cogepxanusa HoS 1 fypHOnaxHyLMX OpraHNMYeckux BOCCTAHOBMEHHBIX CO-
eavHeHnn cepbl (OBC) 1, COOTBETCTBEHHO, 3arnaxa OT AbIMOBbIX Fa30B U3BeCTEpereHepaun-

OHHOM Neyn.
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CchbinoyHas nuteparypa: [3].
4.1.17 O6e3BOXMBaHME OTXOAOB LIUKIA pereHepauum XMumMmnKkaToB

OnucanHue TexHonornm

Mpun pereHepaunm XMMMKaTOB CynbdaTHOrO NPOU3BOACTBa 0OpasyloTCs pPasnnyHbie
dpakUmm TBEPAbIX OTXOLOB: LUNaM 3eMEeHOro Lernoka 1 M3BECTKOBBIN LUNaM.

LLinam 3eneHoro Lenoka 1 3BeCTKOBbLIV LUMNaM YacTo CMELLMBAOTCS, N OYEHb TPYAHO
fAaTb oTAenbHble umdpbl. B obLyen cnoxHOCTM cyMMa BapbupyeTcs npuMepHO mexay 10 v
60 kr/T yennonossbl, B cpeaHem okono 30 kr/T uennonosel. COCTaB TakmMx CMELUaHHbIX 0TX0-
OB MEHSIeTCA M AENUTCA Ha ABe rpynnbl: ogHa nodtn 6e3 n3BecTkoBoro wnama (<2 %) v
Lpyrve ¢ Maccol M3BecTKOBOro Lufama (okorno 75 % B cpegHem). LLinam 3eneHoro wenoka
06bIvHO cywar Ha GapabaHHbix unbTpax ¢ NOACNOEM M3BECTKOBOrO Linama (cogepkaHue
cyxux BewectB — 30 % — 70 %). Ecnv ncnonb3ytoTcs LEHTPUPYrN, COAEPXKAHNE CYXUX

BELLEeCTB B LWnamMe coctaBngeT okono 8 % — 20 %.

JocTuraemblii 3konormdecknin addekT

CHwxkeHne obbema LuNamMoB, BbIBO3UMbIX Ha MNOMUMOHbI.

BoazencTene Ha okpyXKatoLLyo cpeay

CHWXeHWe NoTepb XMMUKaTOB B LMKIIE pereHepaLym.

JKCNNyaTaLMoHHbIE AaHHbIE

KOHTpOnb CyXOCTM LUNama 1 pacxofa BoAbl HAa MPOMbIBKY Luiama.

O6nactb NpUMeHeHNs

MPUMEHUMO Ha HOBbIX U CYLLECTBYIOLLUX NPEANPUATUSX.

$akTopbl peanusaim

COKpameHme o6bema BbIBO3UMbIX OTXOA0B.

CcbinoyHas nuteparypa: [3].

4.1.18 OnekTpodunbTpbl nocne CPK, UPT, kotna gns cxuraHus Kopbl U

0CafKoB OUYUCTHbLIX COOPYXKEHUIA

OnuvcaHve TexHonorum

OcHOBHas 4acTb BbIGPOCOB OT KOTIIOB MO CKUMAHI0 APEBECHBLIX OTX0A0B (KOPbEeBbIX

KOTMOB) — 3TO TBepable YacTuubl (Nbinb). Kak npaBuno, KopbeBbie KOTIbl UMEKT LUMKNOHbI
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ans cbopa mbinm (adpdekTnBHOCTE 85 %). OaHAKO CerogHs Bce 4alle NPUMEHSIOTCS NeK-
TPOOUNBTPLI C APDEKTUBHOCTLIO OYUCTKM CBbiLEe 95 %.

MpvMeHeHne pas3nuYHOro TMNa TOMMUBA TaKkke BIMSIET Ha BbIOPOCHI Nbinu. MNpu Cxu-
raHnM B W3BECTEPEreHepauUvoHHON neYy ANA MUHMMU3aumm konudectea udactuy CaO,
NazS0O4 1 NaxCO3z B TOMOYHBIX razax MOXHO YCTAHOBUTL 3NeKTpodunbTp. InektpodunbTp
CYLLECTBEHHO 3h(PEeKTUBHEN ynaBnvBaeT MNbinb, Yem ckpyGbep. Mpu Hanuumm rasonpombis-
Horo o6opyfoBaHNS 3NeKTPoUNLTP YCTaHaBNMBAaKoT A0 ckpyBbepa.

OCHOBHbIM NPUPOACOXPaHHBIM PE3YNbTaTOM MPU OYUCTKE TOMOYHBLIX FA30B KOPLEBbIX
KOTMOB SIBMSETCA CHUKEHME B HUX KOHLEHTpaLWW TBEpAbIX YacTvl ¢ 250-500 mr/im® no
100—150 Mr/HM® MU UCMONB30BaHUM LMKMOHOB. OCHOBHYIO YacTb MbinW coctasnseT CaO.
B ocHoBHOM CaO BbigenseTcsa ¢ 3arpy304HOro koHua neun. Konuyecteo nbinuv, noctynaro-
Liee OT ropsivero KoHLa neyu, 3HaumTenbHO Huke. OCHOBHBIMU KOMMOHEHTaMu BbiGpocoB
nbinn 13 AbiMOBON TPyObl aABnsTCA Menkme Yactuubl NazSO4 n NaxCOs, nockoneky vactu-

ubl CaO Bonee adpdekTUBHO ynaenueaoTcs B 060pyaoBaHUM ANS OYUCTKU AbIMOBbIX ra3oB.

HocTuraembIn 3konornyecknm saddekt

CHwkeHne BbIBpOCOB Mbinn B BO3AYX.

Bo3agencrene Ha OKpyKaroLLYIo cpeay

CHWKeHNe KOHLUEHTpaumMM TBEPAbIX YacTuUL, B TOMOYHbLIX ra3ax KOPbLEBbLIX KOTMOB Mpu
MCronb3oBaHWUK anekTpocunbTpa A0 20—40 Mr/m® (npy 10 % O, B cyxoMm rase), acbdeKTuB-

HOCTb OYUCTKM CBbiwe — 95 %.

OKCnayaTaunoHHbIE AaHHbIE

[laHHoe MeponpraTne NPUMEHSETCSH Ha HECKOMBKUX NPEeANPUATUSX.

OnekTpodunbTp TpebyeT perynsipHoOro TEKyLero pemMoHTa U KOHTpons ero paboTbl.
Meperpyska vnv HepaBHOMEpPHasa Harpy3ka MOXEeT BbI3BaTb HapylueHue paboTbl Kamep
dunbTpa.

Obnactb NpuMeHeHns

MPUMEHMMO Ha HOBbIX 1 CYLLECTBYIOLLMX NPEANPUATUSX.

PakTopbl peanusaumm

CHwxeHue BbIGPOCOB Mbifv B BO3AYX.

CcbinoyHas nutepatypa: [3].
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4.1.19 Kotnbl ans cxuraHusa KOpbl U 0CagKoB OUUCTHbLIX COOPYKEeHUN,

HenpoBapa u TonnuBonoaroToBkKa Anda HUX

OnwvcaHne TexHonormm

Ha cerogHsALWHWA AeHb Haunyywum Cnocobom CKUraHua OTXOAO0B Npou3BoacTBa U
0Ca[KOB QUYUCTHbIX COOPYXEHUI ABNAETCA NPUMEHEHNe TeXHONormmn “kunawero cnos”. [an-
Hasg TEXHOMNOMMS Nony4Ynna LWMpoKoe NpUMEHEHNe Ha OOMbLLMHCTBE LIENIIONO3HO-OyMaXHbIX
npeanpusTuiA B mnpe n B Poccun.

MMerowmincs MHOTONETHUA OMbIT 3KCrITyaTtauyu KOTMOB C JaHHOW TEXHOMNOIMEN, pe-
3ynbTaTbl PEXUMHbIX 1 BanaHCoBbIX UCMbITaHUMA CreLManM3npoBaHHbIX OpraHu3aumi No3eo-
NNy Npou3BoanUTENAM paspaboTaTb KOTMbl C 4OCTAaTOuHO BbicokuM K.

Kotnel moryt pabotaTe B LUMPOKOM AManNasoHe COOTHOLUEHWS] TOMUBHBLIX CMECeW:
XBOWIHas Kopa, NMCTBEHHas Kopa, ocagok (HeobpaboTaHHbIN 1) OT BUONOTNHECKON OYUCTKU
CTOYHbIX BOZ, OMNWIKK, HENpOBap.

Mpy Hannum 3PPEKTUBHOM CUCTEMBI TOMNSIMBONOArOTOBKU (ONUCAHWE CUCTEMbI NpU-
BEAEHO B 2.6) COBPEMEHHbIE KOHCTPYKLMM KOTOB NO3BONSAOT NOAAEPKUBATL CTAOUNBHBIN
pexuM BblpaboTkX Ternna ¢ BO3MOXKHOCTBIO €70 AanbHENWEero NCnonb3oBaHns ANs nony4e-

HUS 3NEKTPOSHEPTUN.

QOCTVII'aeMbIIZ 3KOJOrMYECKUn acdbdekT:

- cokpalleHue 106bIun CKonaemMoro Tonnvea;

- COKpaLLeH1e MOKYMHOW 3M1EKTPO3HEPTUN U TENNa;

- COKpaLLeH1e TepPUTOPUIA, OTBEAEHHBIX NOA NOMUIOHBI Y OTBarbl NPOU3BOACTBEHHbIX
OTXOLOB;

- BO3BMOXXHOCTb JanbHENLLEro UCMob30BaHWS YIIOBIIEHHOM 30S1bl M JOHHOMO OCajka B
CTPOUTENBLCTBE N NMPOM3BOACTBE CTPOUTENBHBIX MATEPUANOB;

- COKpalLleH1e BbIBPOCOB NapHUKOBLIX Fa3oB.

Bosgencreme Ha OKpyKaroLLyo cpeny

- BpeaHble BbIGpOChl C AbIMOBLIMM razamu, Bknroyas: okucnel azota (NO2), okenabl
cepbl (SO»), okema yrnepoga (CO), B3BeLLEHHbIE BELLECTBA;

-yoencHble  nokasaTtenn  BbIOPOCOB  BpeAHbIX  BELEeCTB:  OKUCMbl  a3oTa
(NO,) <250 mr/Hm®, okeugel cepbl (SO2) <500 mr/Hm®, okewa yrnepoga (CO) <250 Mr/HM?,
B3BeLUleHHble BewecTtea < 100 M/HM®;

- UCNonb3oBaHWe 406aBo4YHOro necka Ans KoMneHcaumm yHoca,

- n0Tpe6neHV|e BOAbl ANA CUCTEM OXNnaXaeHUs U BOCNONTHEHUA NOTEPb,
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- WwyM ot paboTatolero oGopyaosaHus (<80 aBA Ha paccTosHun 1 M).

SKCI'IJ'IyaTaHMOHHbIe AaHHble

KpyrnocyTo4HBIN y4eT noTpebsnemMor BoAb! U SNeKTPOSHEPrM C NOMOLLbIO MpMBopoB.

Yyet pacxoaa A06aBoO4YHOro necka.

Ob6asarenbHoe npoBefeHne PEeXMMHbBIX UCMbITAaHWA KOTNOB NOCMEe HapyLLEHUS] PEXU-
MOB paboTbl U BHECEHUA M3MEHEHWI B HACTPOEHHbIE NapameTpb!.

MpoBeaeHVe NeprognMYeckon NPOBEPKY BO3AYXOOXPAHHOW AEATENbHOCTU KOTENBHOW
NPeACTaBUTENAMN BHYTPMBEAOMCTBEHHON CryXObl 3KOMOMMYECKoro KOHTpons (He pexe
1 pasa B ropa) vnu rocyfapcTBEHHOW CryObl 3KOIOMMYECKOro KOHTpons (He Yalle 1 pasa B
3 roga).

OueHka 0OBbEKTMBHBIX (haKTOpOB, BAUSIOLMX HA pe3ynbTaTbl pacyeToB BbIGPOCOB KO-
TENbHOM U He 3aBUCSLLMX OT SKCMIyaTalMOHHOrO NepcoHara, OCyLLEeCTBIISIETCS Mo Cneayto-
LM nokasaTensM: Harpyakka KOTIOB, pacxoj TONNMBa, Ka4ecTBO TOMMMBa (copepkaHue
cepbl, a30Ta, 300bl, TENNOTA CropaHns), CocTae 0GopyAOBaHUS.

MamepeHne KOHLEHTpaUmn 3arpasHALWMX BELLECTB B AbIMOBbIX rasax nponsBoanTCs
npn dakTyecknx pexmmax paboTbl KOTNOB U 30M0ynaBnuBaroLLero 06opyaoBaHNA B Nepu-

0f, NPOBEAEHMS NMPOBEPKU.

Obnactb NpUMeHeHust

OrpaHuyeHne NPUMEHEHUSI — MPU HanMuumM B UI0BOM OCaake COEAMHEHWI cynbdaTa

HaTpuna U BbICOKOW LLeNo4YHOCTH TOMSINBHON CMECW.

PakTopbl peanusauum

3aB1CMMOCTb MPOU3BOACTBA OT MOKYMHOW SNEKTPOSHEPTNM N TENNA.

CHmxkeHne cebecToMmMOoCTY NPoayKUUN.
4.1.20 Buonornyeckaa ouncTka CTOMHbIX BOA,

OnucaHune TexHoOnorum

bronornyeckas (BTOpUYHAA) OYMCTKA CTOYHBLIX BOA — 3TO OYMCTKA C MOMOLLLIO aK-
TVMBHOrO Mna nytem aacopbuumn, xemocopbuun, Buocopbuum, koarynsaumm, BGUOOKUCIEHUS.
3pecb okmcnaeTca GO0MbLUMHCTBO CYLLECTBYHOWMX 3arpsA3HSAOLLMX BELEeCTB B CTOYHbIX BO-
fax. bakrepum MoryT nuTaTbCs Kak OpraHuKoW, Tak U MUHepanbHbIMA COCTaBMAOLMMNA —
KenesoMm, Meabto, HehTENPOAYKTaMM, AaKe TSKeNbIMU MeTannamu. JononHUTenbHbIM npe-
MMYLLLECTBOM 3TOro criocoba siBnseTcs ero camoperynayms. B aktBHoMm mne npucytcrsyet

gocratoyHo 6onblioe pasHoobpasne Guonornyeckux BuAoB. B 3aBvcuMocTn OT cocTaea
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CTOYHbIX BOZ KOINOHWUSI OQHMX U3 HUX YBENUYMBAETCH, APYrMX — yMeHbLuaeTcs. Takum obpa-
30M, UX CMMBKO3 NojaepKuBaeT ectecTBeHHbIN 6anaHc. Mepen BTOPUYHOWM O4MCTKOM 0BbIY-
HO MPUCYTCTBYET psii CTagui NepBuYHOM 06paboTku: yhaneHue B3BELUEHHbLIX BELLeCTB,
HEeMTpanuaaums, oxnaxgeHve, yCpeaHEHNE NoTOKOB.

B GonblwmHCTBE cnyvaeB cTouyHble Boabl LIBK ouvwaoT aspobHbiMm meTopamu.
AHaapobHasa o4ncTka He NO3BOMAET AOCTUYL B OYULLEHHBIX CTOYHLIX BOAAX KOHLEHTpaLmA
3arpasHaowmx sewects no BIMK n XMK, gonyctumbix k cBpocy B Bogoem. lMostomy ans
npegnpusaTuiA LB aHaspobHas ouncTka MoxeT paboTaTb TONbKO B COMETaHMU C a3pobHON

CTYMNEHBH.
4.1.20.1 Mpouecc ¢ UCNOSIb30BaHMEM aKTUBHOIO Una

OnucaHve TexHonorum

OUNCTHbIE COOPYKEHUS C aKTUBHBIM MMOM COCTOST U3 ABYX OCHOBHBIX Y3110B: 6acceiH
ANs aspauun (aspoTeHK) U BTOPUYHbIN OTCTOMHUK. B aspoTeHkax cTouHble BoAbl o6pabaTbl-
BaOTCA aKTVMBHBLIM UITOM, BO BTOPUYHbIX OTCTOMHUKAX OCYLLECTBRSETCH OCAXAEHWE U OTAE-
NEHME mna OT oumLLEeHHON Boabl. OCHOBHAas YacTb aKTUBHOMO Mna BO3BPpAaLLaeTCs B a3poTeH-
KW 4N NOAAEPKaHMS BbICOKOW KOHLEHTpaumn una. Hebonbliasa YacTe akTUBHOrO una yaa-
NAETCA U3 CUCTEMBI B Ka4ecTBe M30LITOYHOrO akTUBHOTO Mna.

[N oKUCNeHUa opraHuKK, AbIXaHUsS MUKPOOPraHU3MOB U ANsi NOAAEPKaHWS aKTUBHO-
ro una BO B3BeWEHHOM COCTOAHUM B CUCTEMY BMOMNOrnYeckor OUYNCTKN nogaeTtca Bo3gyx.
MpUMEHSAITCA pasnuyHble TUMbl aspPaTopoB: MOBEPXHOCTHLIE a3paTopbl, MOTPYXHbIE Typ-
OVHHbIE a3paTopbl, MENKONY3blp4aTble U CTPYWHBIE aspaTopbl.

MpoeKTbl CyLLECTBYIOWMUX OYUCTHBIX COOPYXEHWIN OTNNYAKOTCS KONMYECTBOM CTyne-
HEeW, KOHCTPYKUMEN aspOTEHKOB, aspaTopoB U BTOPUYHbIX OTCTOMHMKOB, 060pyaoBaHWeM Ans
06paboTku M3BLITOYHOr0 aKTUBHOIO Una.

Mpouecc ¢ Ncnosb3oBaHWEM aKTUBHOMO una ABnseTcs Hanbonee pacnpoCcTpPaHeHHbIM

B otpacnu LUBIM v ucnonbayetcs B 60 % — 75 % BCeX COOpPYKEHUA BUONOTMUYECKON OUUCTKM.

gOCTVIFaeMbIIZ SKONOTNYECKUN SQQGKT

Ob6bluHble 3HauyeHust cteneHn cHATUS BIMK coctaenawo 85 % — 98 %, yaaneHus
XMNK — 60 % — 85 %, ymeHblueHve coaepxanma AOX — 40 % — 65 %.

Bosgenctene Ha okpyxatoLyo cpeay

CokpaleHue cBpocoB B BOAOEMbI, CHUXKEHWUE 3arpsi3HEHUS OKPYXXatoLLel Cpeabl.
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OKCNayaTaUuMOHHbIE AaHHbIE

Mpy 04MCTKE CTOUHbIX BOA OGpasyeTcs M3GbITOYHbIN aKTUBHBIA UM, KOTOPLIA Mocre
06e3BOXMBAHNA MOXET CKUraTbCA B KOTNe-yTunmsatope, ofecrneuvBas AOMOMHUTENbHYHO

BblpaboTKy Tenna.

Ob6nacTb NpUMEHEHUSs

YcTaHOBKM C aKTUBHBLIM UIMOM YCneLwHo NpMMEeHATCA B Te4YeHne MHOTMX neT Ha pas-

NNYHbIX 3aBofax no nNpou3BOACTBY Cyﬂb(*)aTHOIZ Lennnoabl.

PakTopbl peanmsaumm

BmonormquKyro OYMNCTKY aKTUBHbIM WUITOM MnpeanoYTuTenbHee UCNOonb3oBaTb B TeX

cnydasix, korga Heobxoauma BbICOKast UM OYeHb Bbicokasi 3PEKTUBHOCTb OYUCTKM.
4.1.20.2 Aspupyembin npya

OnucaHune TexHONorum

AspuvpyeMbin Npya npefcTaenseT cobon HakonuTenb 6onblioro obbema ¢ AnuTens-
HOCTbHO MpebbiBaHUS B HEM CTOYHbIX BOA B TeveHne 3-20 aH. MukpoopraHuamMbl KynbTUBK-
PYIOTCS B CyCreH3un B GOMbLUOM KONMUYECTBE XUAKOCTMW, AOCTUras B NpyAy KOHLEHTpaumn
100-300 mr/n. Hannume kucnopoaa 4nsa pocra MUKpoopraHmamos obecnednsaeTcs MeXaHU-
Yyeckmu aspartopamu. O6opynoBaHMe Ans aspaumm Takke obecneunBaeT nepemelLnBaHue,
HeobxoaMmMoe Ans NOAAEPKAHNSA TBEPAbIX BEWECTB BO B3BELLUEHHOM COCTOSIHAW U YCUINEHNSA
MUKPOBHOrO aencTensi. bronormdyeckmin npouece He NpeaycmaTpusaeT peuvpkynsaumio 6rno-
maccbl B Bogoeme. OcaxaeHHbIA UNn yaansieTcs pegko, oauH pas B 1-10 ner.

TUNWMYHBIA ypoBeHb 3ddEKTUBHOCTM OuMCTKM cocTaenseT 40 % — 85 % no BIK,
30 % — 60 % no XK, 20 % — 45 % no AOX.

gOCTVIFaeMbII;I SKOOTNYECKUIA SQQGKT

B HacTosilee BpemMs MpYMeHeHWe aspupyembix NPyAoOB CTaro MeHee pacnpocTpa-
HEHHbIM. OCHOBHBIMU MpuuMHaMK SBnAoTCA Gonee Hu3kas 3HEKTUBHOCTL yaaneHus 3a-
PABHSIOLLMX BELLECTB MO CPaBHEHWIO C UCMONb30BAHMEM aKTUBHOrO una, Gonbluve nnowa-
AV LNs CTPOUTENBbCTBA, BbICOKUE 3HEPreTMYeckue 3arTpartbl ANA aspauuu, npoGnemsl ¢ ne-

HOOOpa3oBaHMEM 1 3araxoM CTOYHbIX BOA.

Bo3aencTene Ha OKPYKaKLLYIO cpeay

CokpalleHme cOpoCcoB B BOAOEMbI, CHMKEHME 3arpsi3HEHNSA OKPYXKatoLEe Cpeabl.
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SKCI'IJ'IyaTaQVIOHHbIe AaHHble

Ansi coopyXeHns aspupyemoro npyaa TpebytoTcsl 3HaunTesbHblE TEPPUTOPUN, KOTO-
pble He Bceraa MMerTCs NoGNM30CTU OT NPEANPUATUS UMK Ha ero TePPUTOPUN.

Mpw ounCTKe B aspupyeMblx Npyaax obpasyeTca MeHbLUe Wwiama, Yem Nnpu Ucrosb3o-
BaHWW aKTUBHOTO Wna. YTunmsauua wnama nyteMm ero okuraHua TpebyeT, kak npasuro,
Gonblue 06e3BOXMBALWMX XMMMKATOB U BCMOMOraTesbHOro TOMNMBa B NepecyeTe Ha Cyxoi

BeC Wnama, Yem B npouecce C npuMeHeHNEM akTMBHOIO mna.

Ob6nactb NpUMeHeHUst

Asaprpyemble Npyabl UCMONb3YIOTCS B TEYEHNE MPOAOITKUTENBHOMO BPEMEHN HA MHO-
TMX LenntonosHo-ByMaxHbIX NpeanpusTUsiX ANs AJOCTWKEHUS CPEeAHEro YpoBHS yaaneHus
3arpsi3HEHWI 3 CTOYHbIX BOA. B HacTosilee Bpemsi MHOMME AEMCTBYIOWME NPYAbI MpeKpaTu-
1 ¢BOK paboTy mnm Bbinn MoandULMPOBaHbLI B BbICOKO3((hEKTMBHbIE YCTAaHOBKW C UCTIOMNb-

30BaHNEM aKTUBHOTO Mna Uiy B BOAOEMbI AN AONONHUTENBHOM OYUCTKN CTOUHbBIX BOA,

PakTopbl peanuaaumm

A3prpyemMbli NPYL MOXHO UCMOSb30BaTh B TEX Cy4Yasx, KOraa A0CTaTOMHO HE OYEHb

3HAYNTENBbHOIr0 CHMXeHNA cogepXaHna opraHMKn B CTOYHbIX BOAAX.
4.1.20.3 MeMmOpaHHbIA 6uopeakTop

OnucaHne TexHonormm

MpopgomkaeT pasBMBaTLCS TEXHOMNOMMA OYMCTKM CTOYHbIX BOA Ha MembpaHHbIx 6uno-
peaktopax (MBR), couetatowian Buonornyeckyto o6paboTky aKkTUBHbLIM MUMOM C MeXaHud4e-
cKkor memBpaHHor dunsTpaymnen.

OcHOBHbIM oTn4MeM MemBpaHHoro GuopeakTopa OT CUCTEM TpaauLMoHHoN Buono-
TMYECKON OYMCTKM B a3POTEHKAxX SIBMSETCS Hanuyne MemOpaHHOro MOAYMsS, KOTOpbIA UC-
none3yeTcst AN pasfeneHns NNOBOM CMECU W NpefCcTaBnseT cobor ansTepHATUBY LLUMPOKO
NMPUMEHSEMOMY METOAY OCaXAEHWs aKTUBHOIO Mna BO BTOPUYHBIX OTCTONHMKaX.

B 3aBuvcMMOCTM OT B3aMMHOrO MOMOXEHUs peakTopa U MembpaHHOro MoAyns pasnu-
YaroT ABe OCHOBHbIE kKOHMrypauum MBR:

- NOrPYKHON MeMOpaHHbIA BropeakTop (MeMOpaHHbIM MOAYMb MOrPyXeH Hemnocpea-
CTBEHHO B @3pOTEHK, (UNbTPaLms MPOUCXOANUT NoL AEUCTBUEM BaKyyma);

- BHELUHMA MeMBpaHHbI BUOPEeakTop C LWKIIOM PeLMpPKynsLmm (MembpaHHbIA Mogyrb
Haxo4uUTCs BHE aspoTeHka M obbeaunHsaeT B cebe yHKUMM BTOPUYHOTO OTCTOWHMKA M CO-

OPYXEHUA [OOHYNCTKN).
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Beicokve koHLUeHTpauun aktmeHoro una (ao 10—20 r/n) Nno3BoNslT 3KCNNyaTupoeaTh
BuopeakTop B peXuMe HU3KUX Harpy3ok, 4TO co3paeT pe3epB OKUCHSOWEN CnOocoBHOCTH,
MOBbILLAET YCTONYMBOCTL BUOLIEHO3a aKTUBHOIO una K KkonebaHusM cocTaBa CTOYHbIX BOA U
MWKOBBIM Harpyskam, obecneunsaeT cTabunbHOe KayeCTBO OUUCTKWM, MHOTOKPaTHO MoBbilLa-
HOT OKMCIISIIOLLYIO MOLLIHOCTBE COOpYXeHusA. Kpome Toro, BbICOKME f03bl Mna NO3BONSAKT CO-
KpaTuTb Bpemsi npebbiBaHNA CTOYHBIX BOA B cCoopyxeHuw. lnowagb, 3aHMMaemas Mem-
6paHHbIMM BropeakTopamu, B 2—4 pa3a MeHblue Nnowiaan, 3aHMMaemMon TPaaULUOHHLIMU

COOPYXEHUAMN BNONOTNYECKON OYNCTKN.

HocTturaemblii akonornyieckun adpdekT

CokpalleHne cbpoca opraHM4ecknx BeLects, pocdopa, asora, AOX.

Bosgencreue Ha OKPyKaroLLyio cpeay

CokpalleHne cOpocoB B BOAOEMbI, CHIDKEHWNE 3arpsi3HEHNST OKPYXKatoLLIen cpeapbl.

JKcnayaTaumoHHbIe AaHHbIE

,D,aHHbII7I METO[ OYMCTKM CTOYHLIX BOg obecrneuymBaeT cTabunbHOe KayecTBO OUUCTKMU,
COKpallaeT BpemMA npeGblBaHMH CTO4YHbIX BOA B COOPYXEHUAX, yMeHbLIaeT 3aHumMaemMble Co-

OopyXeHnamMu nnowagn.

0O6nacTb NpUMEHEHNS

MOoXXeT NPUMEHSITLCS Kak Ha CTapbIX, Tak 1 Ha HOBbIX NpeanpuaTusax LIBI.

PakTopbl peanusaumm

Mpeumyliectea MBR nepep knaccu4eckolt TEXHONOMMeN NposiBNsoTCA B Hanbonb-
e CTEeNneHW MPW HarMuMM B CTOYHBIX BOAAX TPYAHOOKUCMSEMbIX 3arpA3HEHWUN, BbICOKUX

TpeboBaHUSAX K KAYECTBY OUULLEHHOW BOAbI M OTCYTCTBMM CBOBOAHbIX NnoLwagen.
4.1.20.4 BuopeakTop ¢ NOABWKHbLIM CJI0EM

OnucanHne TexHonornm

MeTton ocHOBaH Ha WCMOML30BaHUM CNeLmarnbHbIX MMACTUKOBLIX HEOKUCMAEMbIX
Hacagok, KOTOpble NMOCTOAHHO HaXOASTCS B YCNOBUSIX MHTEHCUBHOW TYpOYyNeHTHOCTU B Teve-
Hue Bcero npouecca. CTouHbIe BOAbI 3anonHAT Gnopeakrop ¢ noaswkHbIM croem (MBBR),
XNoMbsl aKTMBHOMO Wra 3akpennsiloTCs U pa3BuBaloTCcs Ha cBOGOAHO NNaBaloWmMX BO BCEM
obbeme pesepByapa NOABWXKHBIX HOCUTENsAX, 06pasys NeHKy Ha NOBEePXHOCTU 3TUX Haca-

AOK, TeEM CaMbIM CHWXXaa KONU4YeCTBO OpraHN4eCcKmnx 3anH3HeHVIVI B CTOYHbIX BOAAX.
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LocTturaembit skonormnyeckmn adpdekt
CokpalleHve cOpoca opraHnyeckux BelecTs, docdopa, asota, AOX.
BosnencTere Ha OKpyxaroLyo cpely

CokpalleHre cOpoCoB B BOAOEMbI, CHIKEHNE 3arpsisHEHNS OKpyXatoLLien cpebl.

JkcnayaTauMoHHbIE JaHHbIE

[aHHbIA MeTOL OYMCTKM CTOYHBIX BOA MO3BOSAET OYMLWATbL CTOYHbIE BOAbI C 3arpss-
HEHWSIMU BbICOKOW KOHLIEHTpaLMW, cokpallaeT BpeMs npebblBaHNs CTOYHbIX BOL B COOPYXKe-

HUSX, YMEHbLUAET 3aHMMaeMble COOPYXEHWUSIMM Mnowaau, He TpebyeT nocTosiHHoro obeny-
KUBaHUS.

O6nacTb NPUMEHEHMS

Mo>eT NpUMEHSTLCS Kak Ha CcTapblX, Tak U Ha HOBbIX NpegnpuaTusx LBH.

DakTopbl peanvi3aumm

OTa TexHonorus Bce elle ocTaeTca AOCTaTto4YHO ,El,OpOI'OIZ n peannsyetcd B OCHOBHOM
ANA OYMNCTKM KOHUEHTPUPOBaHHBLIX NPOU3BOACTBEHHbIX CTOYHbIX BOA MNMPU OrpaHNYeHHOCTU

TEPPUTOPUM CTPOUTENBCTBA W BbICOKUX TPEBOBAHUAX K Ka4ECTBY OYUCTKM.
4.1.20.5 Kom6uHupoBaHHaA aHa3apobHas u a3pobHasa ouncTka

OnucaHne TexHOnorum

MeToz 3aknoyaeTcs B TOM, YTO CTOYHbIE BOAbI MOABEPraloTcs BO3AEWUCTBUIO Kak
aHa3pOobHbIX, TaK N a3POOHBIX MUKPOOPraHN3MOB. JTOT METOA SIBMSIETCS 3KOHOMUYECKM Bbl-
rogHeIM, ecnu koHueHTpaums XIMK B Npov3BOACTBEHHbIX CTOYHBLIX BOAAX Nepes nepsbiM
3TanoM — aHaspoBbHOM OUMCTKONM — cocTaBnsaeT He MeHee 1000-2000 mr/n. lMpu aTom co-
LepxaHne B3BELLEHHbIX BELLECTB AOMKHO ObiTb He Bbiwe 200-500 mr/n.

MNpumeyaHme — OnvcaHue aspobHbIX METOAO0B BMONOrMYECKO OUNCTKM NPEACTABIEHO TaKKe

B MyHKTE 2.7.

JocTuraembli 3KONOrnYeckuii abekT

CokpalLleHne cbpoca 3arpsisHEHHbIX CTOUHbIX BOA B BOLOEM.

Boanencrene Ha OKpYKaKLLIYIO cpeay

CokpalLieHre cOpOCOB B BOLOEMbI, CHIPKEHNE 3arPsi3HEHNS OKPYKarOLLEN CPeabl.
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SKCI'IJ'IyaTaQVIOHHbIe AaHHbIe

[aHHbIA MeToL OYMCTKN CTOYHbLIX BOA MO3BONSET ouyMLlaTh BbICOKOKOHLIEHTPUPOBAH-

Hbl€ CTO4YHbIE BOAbI.

Ob6nacTb NpUMEHEHMS

MoxeT NPUMEHATLCA Kak Ha CTapblx, Tak U Ha HOBbIX NpeanpuaTusx LIBI.

PakTopbl peanusaumm

Ha pgevictBytolmx npeanpustuax LenecoobpasHo BBOAWUTL CTaauilo  aHaspobHol
O4NCTKM B TOM Cryyae, ecnv aspobHasi cTafms JOCTUIIa CBOEro MakCUMarbHOro noteHuya-

na vnun neperpyxeHa.
4.1.21 O6e3BOXMBaHME OCAaAKOB OUMCTHLIX COOPYXXEHUI

OnucaHne TexHonormm

Ha ounctHeix coopyxennsax npeanpuatvi LIBI obpasyetca 6Gonblioe konuyectso
ocagka Ha CTYNeHW NepBUYHOM OYUCTKW, M3BBLITOYHOrO akTUBHOMO una npy Guonoruveckomn
oumncTke n wnama npu goounctke. ObpaboTka BCeX BUAOB OCaAKOB OCYLUECTBMSETCS, Kak
npaeuno, COBMECTHO, MOCKOSIbKY OCagkm GMONOrnM4eckon M XUMUYECKOW OYUCTKM TMIIOXO
06e3BOXMBAIOTCH W ANS YNYYLWEHNS CrOcOBHOCTU K 006e3BOXUBAHNIO UX HEODXOAMMO CMe-
LMBaTh C BONTOKHUCTBLIM OCaaKOoM.

Llensto 0b6e3BOXMBaHNA SBMNAETCA MO BO3MOXHOCTM Oonbluee yaaneHve Boabl U3
ocafka Ans yNpoLLEeHNst ero OKoHYaTenbHoN ytunmaauun. Ocagku ¢ BUONormyeckon n Xmmm-
YecKoW o4MCTKM 0BbIMHO Mepef, 06e3BOXMBaHMEM CryLLATCS B MPaBUTaLMOHHBIX CTycTUTe-
nax. MNpu aToM copepxaHue cyxmx Bellects ysenuumsaeTcad ¢ 1% — 2% 8o 3% — 4 %.
Mepen ob6e3BoMBaHNEM OCafOK, Kak npaeuno, obpabaTtbiBaeTCa XMMUKaTamu (PacTeop no-
nnvepa).

B HacTosLwwee Bpems ans 06e3BOXMBaHMS MPUMEHSIOTCS NEHTOYHbIE MPECChI, LUHEK-
npeccsl, LEHTPUPYrn-gekaHTaTopsbl, kKaMepHble punbTp-Npecchi.

Hambonbliee pacnpocTpaHeHMe MOoMnyyvnn NEHTOYHbIE MPECcChbl, KOTOpPble HaZeXHO
paboTalT M MO3BOMAT MOMYYUTb LOCTaTOYHO BbICOKOE COAEPXKaHWE CyXWUX BELLECTB:
40 % — 50 % pnsi BONOKHUCTOrO ocaaka u 25 % — 40 % ans CMecy BONOKHUCTOro, 6uono-
MMYeCcKoro N XMMUYECKOro 0CafKkoB. TakkKe LUMPOKO NMPUMEHSIFOTCA LUHEK-MPECChI, NO3BONsto-
LWme AOCTUYL eLle Conbluero cogepxaHus cyxux BewecTB. [pMMeHeHNe LWHEK-NMPeccoB no-

Cne NeHTOYHbIX MPEeCCOB MO3BOSIAET YBENMUNTL COAepKaHne cyxux Belects Ha 10 %.
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[na ocaakoB C OYeHb MNIIOXOM CMOCOGHOCTLIO K OGE3BOXKUBAHUIO (YACTBIM OCAAO0K C
B1onorMyeckor M XMMUYECKOM OYMCTKI) UCTIONb3YHOTCS LeHTPUGYrM-AeKkaHTaTopbI.

Ob6e3BoXMBaHME oOcagka MO3BOMAET YMEHbLUUTb ero obbeM npubnuanTensHo B
20 pas. Ocapok nocne 06e3BOXUBAHUST MOXHO CXKWUraTtb, Nosyyas LOMONHUTENBHYO Tenno-
BYHO SHEPTUIO.

HocTturaembln akonormyeckuin sddekt

CokpallieHre KOnMYecTea OTXOA0B Ha 3aXOPOHEHUE U YTUMM3ALWIO.

Bospencrame Ha OkpyxatoLyio cpeay

CHwkeHune 3arpA3HeHna rpyHToBbIX BOA.

SKCFIJ'I!aTaHVIOHHbIe AaHHble

YmeHbLueHne obbema ocagka npubnuantensHo B 20 pas, ynpoLlleHne OKoOHYaTeNnbHOM

yTunmsauumm ocagka.

Ob6nacTtb NpUMeHeHUs

O6e3BOXMBaHNE OCaaka MOXET MPUMEHATBCA Kak Ha CTapblX, Tak U Ha HOBbIX NMpea-
npusaTuax LBI.

PakTopbl peanusaumm

HeoBx0oaMMOCTe YBEIMYEHUs] COAEpXaHWs Cyxux BELUeCTB B LENsX YNpOLUeHWst

TPaHCMOPTUPOBKU M OKOHYETENBHOW YTUNM3aLUMN OCajKa.
4.1.22 YnyuweHHbIe cUCTEMbI NepepaboTku bpaka (BAM/KOM)

Cuctema cbopa n nepepabotkm Gpaka npegycmaTpuBaeT akkymynsaumio Gpaka ot
BCEX TEXHOJOrMYECKMX nepenenos B BacceHe-akkymynsaTope, 4To obecnevnsaet crabune-
HOCTb pPaboTbl MOTOKA MalUMHbI U LO3MPOBaHWUS Opaka B KoMnosuumio Bymarn/kapToHa. Ak-
KyMynsiumst 6paka sBnsieTcs BaxHbIM (DakToOpOM Npu 0CTaHoBaXx NPOW3BOACTBA W CoKpallaeT
cBpoc BOMOKHa B kaHanmsauuHo.

CucteMa noaroToBky Gpaka, BKIoYas CryleHne, LOpochycK, OYMCTKY, COPTMPOBaHNe
Ha LlenesbIX COPTUPOBKAX B HECKOMbKO CTyreHel, obecrneyvBaeT OnTMManbHOE Ka4ecTBo

BTOPUYHOro BOSIOKHa ANA NCNoNb3oBaHUA ero B KOMNo3numm 6ymarM/KapT0Ha.
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4.1.23 Cuctembl ynaBnmBaHUs BONOKHA U3 U36bITOYHOM (CTOYHOI) BOAbI

BOAM/KAM

B TexHonormyeckom npouecce npoussoacTea Bymarn/kapToHa npegycmaTtpuBaeTcs
yCTaHOBKa BHYTPULIEXOBOW OYMCTKU U3BbLITOMHOW OGOPOTHOM BOABI C LIENbIO MCMONb30BaHMS
OCBETNEHHOro unsLTpara B3amMeH CBEXEW BOAbI U BO3BpaTa YIOBIIEHHOrO BOSIOKHA B TEX-
HOMOrMYECKUIA NOTOK.

OuucTtka n3bbITouyHON 060POTHOWN BOALI MOXET NMPOBOAUTBECH Ha AUCKOBbLIX PUNbTPax
unu noTauUmMOHHbIX FOBYLLIKAX.

MpuHUWNManebHas cxema npvBeaeHa B nyHkTe 2.6.5 (cM. pucyHok 2.19).

4.1.24 NOC oo OYUCTHBIX COOPYXKEHUN

JlokanbHbIE CUCTEMbI O4YUCTKU BOABI BHYTPU LIEXOB PACCMOTPEHBI B NyHKTE 2.6.5.
4.1.25 BHeapeHue cucrembl ACOLLY

CoBpeMeHHble LIENIONO3HO-OyMaXHbIe NPEeANpUsITUS, NPUMEHSOWNE COBPEMEHHbIE
TexHonornm n obopyfoBaHve, NPakTUYeCcKn He MMEKOT NOCTOSHHOrO obcnyXuBaroLlero nep-
COHana, NpUCYTCTBYHOLLEro B MPOW3BOACTBEHHOM Liexe unu yyactke. OnepatmeHoe ynpae-
TNIEHME MPOM3BOACTBEHHBLIM MPOLECCOM OCYLLECTBNSETCA Oneparopamy NPOU3BOACTBEHHbIX
LUEeXOB WM  Yy4acTKOB C MOMOLLbK aBTOMAaTM3MPOBaHHOW CUCTEMbI  OMepaTyMBHO-
avenetyepckoro ynpaeneHus (ACOLY).

ABTOMaTM3NPOBaHHas CUCTEMa OnepaTMBHO-AUCTETYepCkoro ynpaenenns (ACOLY)
npegHasHa4eHa ANs KOHTPONS W ynpaBneHust Npou3BOACTBEHHBIMU MPOLeccamMu, MoBbille-
HUs adbdeKkTMBHOCTU U Be3onacHoCcTM paboTel NPeAnpUSTAS, MUHUMU3ALUA BIUSIHAS Yeno-
BeYeckoro dakropa.

BHeapeHue cuctembl ACOY no3sonsieT oCyLLeCTBNATh:

- OMEePaTMBHBIA KOHTPOSb MapamMeTPOoB M PEXMMOB TEXHOMOMMYECKUX WU MPOU3BOA-
CTBEHHbIX MPOLECCOB;

- OTCNEXMBAHNE COCTOSHUSI TEXHONOrMYeckoro obopynoBaHms;

- MOHUTOPUHT 06bemMa 1 kayecTBa NPON3BEAEHHON NPOAYKLNM;

- KOOpAMHaUWA paboTbl B COOTBETCTBUMU C HOPMATUBHbLIMK TPeGoBaHUAMM, AOroBOp-
HbIMM 06A3aTensLCTBaMK, KaneHaapHbIMU rpadvkaMn U CMEHHO-CYTOYHBIMU 3ajaHMSIMK;

- KOHTPOIb HELUTaTHbLIX CUTYaLMIA, MPUHATUE Mep ANS NPEAYNPEXAEHUS U YCTPaHeHNs
HapyLIeHWI;

- MIPOTOKONUPOBaHNE COBLITUN, BEAEHNE apXUBOB AaHHbIX.
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4.1.26 Kom6uHupoBaHHas BbIpaboTka TErnynoBOM U 3NeKTPUYECKON 3Heprum

Mpouecc npoussoacTsa Symarm u kapToHa SBnsieTCs aHeproemMkum. Mpu oTHoCUTENb-
HO HEM3MEHHOM YAENbHOM NOTPebrneHny napa pacxop SNEKTPO3IHEPTUM UMEET TEHAEHLMIO K
NOCTENEHHOMY YBENUYEHWUo. JTO CBA3aHO C YBEIMYEHWEM CKOPOCTU GymaroaenatenbHbiX
MallMH W YCOBEPLUEHCTBOBaAHWEM CUCTEM MOArOTOBKMA BONIOKHUCTLIX nonydgabpukaTtos Ans
oTnmea 6yMaxHoro nonoTHa.

Kak npaBuno, npeanpusTus no npousBoAcTBy Gymaru U KapToHa UMEOT B CBOEM CO-
cTaBe TennosHepreTudeckyto TOLL, BknovaloLlyo CTaHAapTHbIE SHEPreTUYECKUE KOTMbl U
TypbuHbl. B kayecTBe TONNMBA UCMOMbL3YHOTCH OTXOAbl MPOM3BOACTBA B BUAE MaKynarypbl,
OymaHoro 6paka, a TaKke opraHMyYeckue Buabl TONNMBA — ras unvM MasyrT.

KNA Takon TennosHepretnyeckor TIAL, opueHTMpoBouHO coctaenaeT 50 % — 60 %.
MoTepn npu BbipaboTke TEMNMOBOW W 3MEKTPUYECKOW 3HEPrMM MoryT ObiTb COKpalleHbl 3a
cYeT KOMBWHMpOoBaHHOW BbipaboTku Tenna u anekTposHeprim (KTJ). DHepreTuyeckme ycra-
HOBKM, mucnonbaytowme npuHumn KT3, umetot KM 80 % v 6onee no cpaBHEHUIO ¢ OObIYHbI-
MW 3HEProycTaHOBKaMK, 3a CHET Yero MOXET ObITb CHUXEH pacxoa Tonnmea v Bbibpockl CO2
B atMocdepy.

Ha npegnpusatusix no npou3sofctBy Oymarn v kapToHa NPUMEHSIIOTCA pPasnUyHble
CXEMbl 3HEeproyctaHoBoK KoMGuHMpoBaHHoro Tuna. Haubonee pacnpoctpaHeHa u Gonee
abdpektmBHa no KM naporasosas ycraHoBka. [pu MOCTOSHHBIX pacxogax napa jaHHas
yCTaHoBKa No3BONsieT BbipabaTeiBaTh OOSbLUE 3NEKTPUYECTBE, YEM Ha OObIYHBIX YCTaHOB-
kax. Kak 1 B cTaHpapTHOW rasoson TypOuHe, BO3ayX BCackbiBaeTCs U3 atMocdepbl U cxvma-
eTcs. B kamepe CxuraHua TONMBO W BO3AYX M3 KOMMpeccopa ra3oBon TypOuHbl cMmeluvBa-
IOTCA U npoucxoant oxuranmne. O6pa3oBaBLLMACA NPU CKUIaHWU ras paclumpsieTcst B Typ-
6uHe, 3acTaBnAs BpallaTbCA €€ POTOpbl, YCTaHOBMEHHble C TypOGWHOM Ha OAHOM Bany.
B ycraHoBkax kOMOGMHWPOBAHHOrO TWUNA TEMNOBasi SHEPrUsl, 3aKMOYEeHHas B UCXOAALLMX U3
TypOUHbI rasax, Ucnonb3yeTcs ANa BbipaboTku napa B naporeHepatope, KOTOpbIA, B CBOO
ouepeab, CNyXUT ANA AONONHUTENbHOW BbIPAbOTKM 3MEKTPOSHEPTrM B NapoBol TypOuHe.
97101 npuHUMN nossonsaeT nonyunts KIMJ Ha ycraHoBkax komGuHupoBaHHoro tuna 80 % un
Gonee.

KomBuHmnpoBaHHasa BbipaboTka Tenna v aneKTpO3HEPTMN ABRSIETCA XOPOLLO W3BECT-
HOM 1 anpobupoBaHHON TEXHOMOMMEN Ha NPEANPUATUAX NO NPOU3BOACTBY Bymaru 1 kapToHa
B MUpe.

JocTuraemblli 3KONOTMYECKMA 3OEKT, BO3AEUACTBUE HA OKPYXKAIOLLYIO CPeaRy, IKC-

nnyaraumoHHble AaHHble, 06nacTb NPMMeHeHUs 1 dakTopbl peanusaumm (cM. nyHkT 4.1.19).
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4.2 TexHonorum, paccmatTpusaemsblie npu onpegeneHun HOT, npu
npousBoACTBE CyNb(MUTHON Lensono3bl

MepeyeHb HanNyyLwmMX JOCTYMHBIX TEXHOMOMMIA NPOU3BOACTBA CYyNbOUTHON LIENMIONO-
3bl NpVBEAEH B Tabnuue 4.4.

HeKOTopre TeXHONOormn, ncnonb3dyemsle Ana CHMKeHnA 1 npeaorepalleHna 3MVICCI/II?’I,
npurogHble ANsi cynbdaTHbIX 3aBOAOB, MOXHO MCMONb30BaTb W Ha 3aBogax CyrbUTHON
yennonosbl. Ytobbl n3bexarb NOBTOPOB, B Tabnuue 4.4 aaHbl CCbINKK Ha pasaentl, B KOTO-

PbIX PACCMOTPEHbI aHANOMMYHbIE TEXHONOMUN.

Tabnuuya 4.4 — NepeyeHb HaUNyyLIMX JOCTYNHbIX TEXHOMOrMI NPOU3BOACTBA CYNbMUTHON

Lennonosbl
Onuca-
TexHonorus MpumeHsemocTb
Hune
1 2 3
Cyxas okopka ApeBecUHbl 4.1.1 |LWwvpoko npumeHseTca
MpoaneHHas unn HenpepbiBHaA Bapka Lenonosbl 4.1.2 [lMpumeHsieTcs Ha HOBbLIX U

CYLLECTBYIOLLMX Npeanpu-

ATUAX

3amkHyTas cuctema coptupoBaHua n addekTnsHan| 4.1.3 |[puMeHsieTcss Ha HOBbIX U
NpoMbIBKa HeGeneHoM Liennonossl CyLLECTBYIOLMX Mpeanpu-

ATUAX

lMoBTOpHOE McCnonb3oBaHWe KoHpeHcaTos uenmionos-( 4.1.8 |LWupoko npumeHsaeTca

HbIX NPOU3BOACTB UM UX OTAeNbHaa O4YNCTKa

C6op rasoB C BbICOKOW KOHUeHTpauuen cepHuctoro| 4.2.1 |Lunpoko npumensaeTca
aHrMapuaa v ux panbHewnlee UCNonb3oBaHWe B TEX-

HONorMn aAna nNpuroToBrieHNUA BapO4YHbIX pacTBopoB

Pekynepaupa Tenna npu Nnpon3soACcTBE LIENONo3abl 4.2.2 |LWvpoko npumeHsieTcs

BydepHble emkocTu Ansa c6opa nabbiTouHbIX Wwenokos| 4.1.10 |LUupoko npumensaeTca
1 060pOTHOM BOABI

KoTnbl Ana okuraHusa ApeBeCcHO-KOpbEBLIX OTX0AoB,| 4.1.19 |LlUupoko npumenseTcs
0CaKOB OYUCTHBLIX COOPY>KEHWIM 1 TOMNMMBOMOArOTOBKA

ANA HUX

OnekTpodunnbTpbl KOTMOB ANA okuraHna apesecHo-| 4.1.18 |LLupoko npumeHsieTca

KOpbeBbLIX OTXOA0B, OCaAKOB OYNCTHbIX coopymeHw?l
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Onuca-

TexHonorus MpumeHsiemocTb
Hue
1 2 3
Bronormnyeckas ounmcTka CTOuHbIX BOA, 4.1.20 |lunpoko npumeHseTcs
Ob6e3BOXMBaHNE OCAAKOB OUNCTHBIX COOPYKEHUN 4.1.21 |lWnpoko npumeHseTes

YnyJdweHHsle cuctembl nepepabotkn Gpaka (BAM u| 4.1.22 |LLupoko npumeHsieTcs
KOM)
Cuctembl ynaenueaHus BonokHa w3 060opoTHbIX| 4.1.23 | Lnpoko npumeHsieTcs
n (nnn) ctouHbix Bog BAM/KOM

BHeppeHve aBTOMAaTU3NMPOBaHHOW cucTeMbl ynpaene-| 4.1.25 |Llupoko npumeHsieTcs

Hus npomssoacTeom (ACOAY)

4.2.1 C60p ra3oB ¢ BbICOKOM KOHLEHTPaLuuen CePHMCTOro aHrngpuaa u ux
JanbHeunuwee Ucnornb3o0BaHUe B TEXHONOTUU ANSA NPUIOTOBMEHUSA BapOUHbIX

pacTBopoB

OnucaHne TEXHONormm

CepHuCTBI aHrMapua NPUCYTCTBYET B ra3oBbix BbIBpocax Npu NPUroToBNEHUN Ba-
POYHBIX PACTBOPOB, NPV BapKe LIENNONO3bl, yNnapnsaHnum o6pasyroLLmxcs WEenokoB U Npu ux
CKUraHNW.

ABcopbLMOoHHan cucTema KUCIOTHOTO Liexa, B KOTOPOW NPOU3BOANUTCS Cbipas KUcnota
(cblpoi BucynbUTHBIN pacTeop), obecneurBaeT BbICOKYIO CTENEHb ynaenuBaHUs CEPHUCTO-
ro aHrugpuaa (99,8 % — 99,9 % wn BbIWE) NPU €ro OCTAaTOYHOM COAEPXKaHUU B OTXOASLLIMX
rasax He Bbiwe 0,01 %. Mpu 3TOM OHA YaCTO UCNONB3YETCA U AN OYNCTKN rasoBbIX BbIOPO-
COB OT CEpPHWCTOro aHrmapuaa OT APYrMx UCTOYHMKOB. Kak npasuno, B Hee (06bIMHO B XBO-
CTOBYIO KOJIOHKY) HanpaensitoTCs rasbl C BbICOKOW KOHLEHTPaLWen CEepHUCTOr0 aHrvapvaa,
UMEloLNE CpaBHUTENBHO Hebonbliok obbeM. 3HaunTenbHbIM 06bem NoaBOAVMBIX ra3oB
MOXET MOBNUSATb Ha CTabUNbHOCTL PaboTbl KUCMOTHOIO LieXa N CHWKEHWE ero MPpOn3BOAU-
TensHOcTU. KpoMe Toro, MoryT Bo3HMKaTh TPYAHOCTU C TPaHCNOPTUMPOBKOW rasoB M3-3a yaa-
JNIEHHOCTW UCTOYHMKOB BbIOpOCa.

B Takux cnyyasx uenecoobpasHO WUCMONb3oBaTh ra3oodMCTHbIE annapartbl ¢ cob-
CTBEHHBIM KOHTYPOM OpOLLEHWS, OTAENEHHbIE OT cucTeMbl abcopbumm kncnoTHoro uexa. Us-
ObITOMHOE KONUYECTBO MOrNOTUTENBHOMO PacTBopa, COAEPXKALLErO YIIOBMEHHbIN CEPHUCTBIN

aHrMapWa, NepefaeTcsl B KUCNOTHBINA LEX 4TS NPUrOTOBNEHUA CbIPOW KACTIOTbI.
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B npouecce ynaBnuBaHWA CEPHUCTOrO aHrmppuaa MPOUCXOAUT TakkKe YTUnmMsauus
Tenna rasoebIx BbIOPOCOB.

Mpu cxUraHMmM ynapeHHbIX LLEnoKoB, Npu KOTOPOM BCS Cepa LLEeNoKa npespallaeTcs B
CEePHUCTBIN aHrmapna, abcopbumnoHHan cucTemMa MMEET NPONyCKHYH CNOocOBHOCTL MO rasy B
10-15 pa3 Bonblue. Mo3ToMy OHa MOXET MPUHSATE NPakTUYECKN BCE rasoBble BbIBPOChI, CO-
Aepxalme CepHUCTBIN aHrMapua, BKNoYas rasosble Boibpockl Honblworo obvema u HU3Kon
KoHueHTpauun. CTeneHb ynaBnmMBaHWs CEPHUCTOrO aHrmapuaa B Hem cocrasnsaeT 99,5 % —
99,9 %. lMpn 3TOM rasbl ¢ HanbonblUen KOHUeHTpaumenh n Hebonblnum 06bemMoM MOryT
HanpaensATLCA B cMCTEMY abcopbummn MarHuipereHepaumoHHoro kotna. MeHee KOHUEeHTpU-
poBaHHble rasbl ¢ GONbWMM OOBEMOM MOrYT UCMOMb30BaTbCA B Ka4eCTBE 4acTu BO3AyXa,
HeoBXoAMMOro AN OKUraHus wenokos. Cneundunyeckme opraHnyeckne BELLECTBa ra3oBblX
BbIGPOCOB CropsiT C Bbl€NEeHNEM [LOMONHMUTENBHOIO Konn4yecTsa Tenna.

Bbibop cxembl cbopa rasoBbix BbIGPOCOB, coAepalmx CEPHUCTBIN aHMMapua, 3aBu-

CUT OT KOHKPETHBIX YCIIOBUI LIeNsIHono3HOro Npom3BoacTBa.
JocTuraembliin skonormyeckini addekt
CHWKeHMe CyMMapHbIX BbIOPOCOB CEPHUCTOrO aHrMapMaa.

Boagencrene Ha OKPYKARLLYIO cpeay

3a cuet cbopa 1 yTMnmusaLmMm rasosbiX BbIOPOCOB CyMMapHble BbIGpOChI CEPHUCTOrO
aHrmgpuga MoryT ObiTb CHKEHbI Ha 99 % 1 Bonee, YTO OKa3bIBAET CyLLECTBEHHOE BNMAHNE
Ha ynydleHne kavecTea BO3ayxa.

OKCNAyaTaUMOHHbIE AaHHbIE

YkasaHHble BbILLE MEPOMNPUATUS LUMPOKO UCMONb3YHOTCS.

Ha MHorux crapbix npeanpuatusix oGopyaoBaHue ANS BbIMbIBKA LIENMIONO3bl U3 Ba-
POYHbIX KOTMOB M €€ NPOMbIBKMA OTKPLITOTO TUMA, KUCNOTHbIE U LenokoBble Haku coobuatoT-
€S C aTMOCEPOiA, UCTOMHWKM BbIGPOCOB yaaneHsbl apyr oT apyra. MNoatomy c6op u ytunusa-
LM OTXOASALMX rasoB OT STUX UCTOYHUKOB TPeByIoT GonblUMX 3aTpar.

Ob6nacTb NpUMeHeHwus:

MeponpusiTUst MO YTUAX3aLMM CEPHUCTOrO aHMmMapuaa U3 rasoBbiX BbIGPOCOB NpUMe-
HMMbI KaK Ha HOBbIX, TaK W Ha JeWCTBYIOLWMX NpeanpusTuax. Ha nocneaHux aTu meponpus-

TSI OPraHn3oBaTb CroXHee No BbllleyKa3aHHbIM Npuy4nHaMm.

PakTopbl peanusaumm

YMeHbLUEHME 3anaxa v CyMMapHbIX BbIGPOCOB CEPHUCTONO aHrMapUAaa, a Takke CHU-
XEHWe pacxofa cepbl Ha BapKy.
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4.2.2 Pekynepauus Tenna npv npousBoAcTBe LLersionosbl

OnucaHne TEXHONornm

B npouecce Bapku CynbdUTHON (BUCYNbMUTHOM) Lennionossbl NPOM3BOAATCA CAYBKM
N30bITOYHBIX MapOra3oB M3 BapOYHOro KoTna. 3TU CAYBKM UMEKT BbICOKOE Temnso- U Bnaro-
cofepxaHve. Kpome Toro, B HUX HaxoguTCA 3HaYUMTENbHOE KONIMYECTBO CEePHUCTOro aHrua-
pvaa. Ansa ytunusauum tenna u CepHUCTOrO aHrmapuaa CnyxuT CUCTEMa pereHepauun, co-
CTOALLAA U3 HECKOMbKNX pereHepaLmoHHbIX EMKOCTEN, B KOTOPbIX Naporas3osble CAYBKM Npo-
XOAAT MPOTUBOTOYHO ABUXEHWUIO CbIPOW KMUCHOThI (CbIporo BucyneguTHOro pacreopa). Mpu
3TOM napbl BOAbI KOHAEHCUPYHOTCS, OTAaBas TEMO CbIPOW KMCNOTE, Harpeeas ee ¢ 20 °C —
80 °C po 70°C — 80 °C u Bblle, @ CEPHUCTBIA aHrMAPWE MOrMOLWAETCA ChIPOW KUCIOTOW,
ofpasys BapOYHYHO KUCMOTY C MOBbILLIEHHOW KPEMoCTbio. HenornoweHHble rasbl NocTynaroT
Ha [oynaenMBaHWe CEPHUCTOro aHrmapuaa B cuctemy abcopbumm KMCNOTHOrO Liexa v (1nn)
Ha rasoouMCTHbIE annaparbl.

CylLLecTByeT HECKONBKO BAPUAHTOB CXEM pereHepaumm, B TOM YMCHE C OXNaXaeHUem
CAYBOYHOW MaporasoBo/ CMECU B TEMOOOMEHHMKAX CbIPOA KUCMOTOW M Boaon. Kaxaas
UMEET CBOW MIIOCbl U MUHYCbl U NMPUMEHSIETCH B 3aBUCMMOCTU OT YCIOBUA KOHKPETHBIX
NpeanpusTUi.

Mpn knaccuyeckon cynbuUTHON Bapke OT cayBok ytunuaupyetcsa 0,2—-0,3 Mkan/T, npu
BucynbdputHon — Ao 0,4-0,45 Mkan/T.

Kpome TOro, npu ot6ope wenoka n3 BapoYHOro KOTSa NOCIe OKOHYaHUSI BapKu Mpo-
UCXOAUT BCKUMaHWE LLernoka ¢ obpasoBaHve GOnbLIOro KONMYeCTBa NaporasoBoli CMEcH C
fGonbwmM TennocogepkaHnem. OHW NOCTynalT B TEMNOOOMEHHMKW, rAe napbl BOAbl KOH-
LLEHCVPYIOTCS, HarpeBas Bogy, KOTOpas UCMONb3yeTcsl Npy NPoMbIBKE Lienntonosbl. HeckoH-
JlEHCMPOBaBLUMECS ra3bl HAaNPaBNATCA Ha YTUNU3ALMIO CEPHUCTOrO aHMmapuaa.

I'IpV| 3TOM YTUIN3NPYETCA NPUMEPHO TaKoe e KONMMYeCTBO Tenna, Kak 1 OT CAYBOK.
OCTUIaEMbIV_3KOJIOTMHECKUIA 3! eKT

OKOHOMMS 3aTpaT TENNOBOW 3HEPrMN Ha BapKy, a, CrNeoBaTenbHO, U CHWKEHWE Bbl-
GpOCoB OT CKMraHua Tornmea. CHYKEHVe TensoBoro 3arpA3HeHNs U BbIBPOCOB CEPHUCTOrO

aHrmapuaa.

Bo3gencTene Ha OKpYKarLLY cpeagy

CHWXaeT TENMOBYIO U 3KONOMMYECKYIO HAarpy3Kky Ha atmocdepy.
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JKCnnyaTauMoHHbIe AaHHbIE

Yka3saHHble BbiLLe MEepONpUATUSI B pasHbIX BapUaHTax LWMPOKO UCMOMb3YHOTCS.
OkcnnyaTtaunsi obopyaoBaHusi, paboTatowero B HeGnaronpuATHbIX (arpeCcCUBHBIX)

YCNoBUAX TpeByeT 3HAYNTENbHBIX 3aTpar.

Ob6nacTb NpUMMEHEHUS

MeponpusiTUsi Mo yTUIU3aLmm Tenna u CePHUCTOrO aHrmapuaa NPYMeHNMBbI Kak Ha Ho-

BbIX, TaK LN Ha Ael;ICTByIOLL[VIX npeanpuaTuax.

PakTopbl peanusaumm

CHWkeHMe pacxoga Tenna v cepbl Ha BapKy, a Takke YMeHbLUEHWE BbIBpOCOB CEpHU-

CTOro aHruapuaa.

4.3 TexHonorum, paccmatpuBaembie npu onpeaeneHuv HAT, npu

npoun3BoacTee MeXaHU4YeCKon Macchl

B sTom pasgene B Tabnuue 4.5 npMBOASITCS BCE COOTBETCTBYIOLLME TEXHOMNOMMM, KO-
TOpbIE B HACTOALLEE BPEMS UCMONb3YIOTCA ANSA NMPEA0TBPALLEHNST 06pa30BaHNS NN YMEHb-
LUEHWSA 3MUCCUA 1 OTXOA0B U MPU3BaHbI 3KOHOMWUTL 3HEPTUIO U CbIPbe KaK Ha CyLLECTBYOLLIMX
Npov3BOACTBaX, TAK U HA BHOBb CO3[@aBaeMblX. JTOT CNMCOK TEXHOMOMMIN HE NOMHBLIA 1 ero
MOXHO MPOAOITKUTL. OTU TEXHOMNOTUM BKITIOYAIOT MEpbI, NPUHATLIE B NPOLEcce Npoun3Boj-
CTBa, WU CaMOCTOATENbHbIE TEXHOMNOMMM, AAlOMe BO3MOXHOCTb ANA COBEPLUEHCTBOBAHUSA

npouecca 1 npegoTepalleHns obpasoBaHns 3arpsa3HeHn n 60pbbbl ¢ HAMMK.

Tabnuya 4.5 — NepeyeHb HaMMNyYLIMX JOCTYMHbIX TEXHOMOMMIA NPOU3BOACTBA MEXaHUYECKOW MaCChl

TexHonorus Onuncanne MpumeHsemocTb
1 2 3
Mponssoacteo aedumbpepHON ApPEBECHOM Macchl U3 431 LLnpoko npumeHsieTcs

€noBo-NNXTOBON GanaHCcoBOW APEBECUHbI Ha LIEMHbIX
nedubpepax, OCHalLeHHbIX CUCTEMOW Tepmogedu-
Spuposanus (44M)

Mponssoacteo AedumbpepHON ApPEeBECHOM Macchl U3 432 LUMPOKO NPUMEHSIETCA
€roBO-NNXTOBON HanaHCcoBoW ApeBecuHbl Ha aedu-
Opepax nog gasnexHvem (OOMA)
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TexHonorus Onucanne MpumeHaemocTb

1 2 3
Mpon3BOACTBO TEPMOMEXAHUYECKON MacCbl METOAOM 433 LUMPOKO NPUMEHSeTCA
RTS
Mpon3BOACTBO  XMMUKO-TEPMOMEXAHNYECKON Macchl 434 LUMPOKO NMPUMEHSsETCA
(XTMM) no cnoco6y LMMM

YactmyHoe vnu nomnHoe noBTOPHOE MCMoNnb3oBaHWe 41.8 LUMPOKO NPUMEHSeTCA

YNCTON OXnakzaroLLlen Boabl

4.3.1 NMpousBoacTeo aedmnbpepHON ApeBeCHON MacChl U3 €eNOBO-NMUXTOBOW
6anaHcoBou ApeBeCUHbI Ha LeNnHbIX Aedubpepax, OCHaIWEHHbIX CUCTEMOM
TepmogecdubpuposaHusa (TAOM)

OnuncaHve TexHonornm

Mpouecc TepMoaedrbpUpoBaHnsi OCYLLLECTBNAETCA Ha MOAEPHU3UPOBaHHDBIX LIEMHbIX
aedubpepax, 060pyAOBaHHbIX CMCTEMOW aBTOMAaTUMECKOTO KOHTPONS U peryrnvpoBaHus
TemnepaTtypbl Macckl U 0BOpPOTHOM BOAB! (B BaHHE M NMMHMM 0BOPOTHOW BOABI), U CO3AaHMEM
orpeneneHHoro YpoBHSA NOAMOPA XMAKOCTU Hag 30HOW AedmbpupoBanmsa (200-500 mm) ny-
TeM ocHalleHuss gecdumbpepa AOMNOSHUTENBHBIMU Y3naMu YNNOTHEHWS WwaxTel y aedunbpep-
Horo kamHs. Cnoi Boabl kKOHAEHCUPYET napbl, obpasytowmecs B npouecce aedunbpuposa-
HWS, N TeM CambiM CHWXKaeT noTepu nMa3bbiTouHoro Tenna. CucTtemMa aBTOMaTUYeCcKoro pery-
NMPOBaHMA MOAAEPKMBAET B KOHLE 30HbI fedbubpuposaHus Temnepartypy, pasHyto 100 °C.
Mcnonb3oBaHne aBTOMaTUYECKOro PEeryrvpoBaHvs YBeNMUMBaeT WHTepBasbl Haceyku ae-

hBPEPHOro KaMH$ 1 MOBLILLAET KAYECTBO MacChl.

4.3.2 NMpousBoacTBo AepnbpepHON ApeBEeCHON MacCbl U3 e5TIOBO-NMUXTOBOM

6anaHcoBou ApeBecuHbl Ha gedubpepax noa aasnenmem (AAMAO)

OnucaHmne TEXHONOrK

OedwnbpepHas gpesecHas macca nog gaeneHvem (OOMI) nonyyaeTcs Ha NPeccoBbIX
nedunbpepax, obopyaoBaHHbIX y3namu YrnioTHEHUs 3arpy3kun gedubpepa 6anaHcom u BaH-
Hbl fecunbpepa, No3BONAOLLMMM NOBLICUTL faBneHue B fjedubpepe Bbile aTMOCHEPHOro 1
TemnepaTtypy B BaHHe fedumbpepa. U3 BaHHbl aecdmbpepa macca nNocTynaeT Ha U3mensyu-
Tenb LWenbl U BbiQyBaeTCs NOA AaBMEHUEM B LMKIIOH, B KOTOPOM MPOUCXOAWUT OTAerneHue
napa oT Macchl. M3 UMKNoHa Macca nocTynaeT Ha CrycTuTenb, rae U3 Hee otbupaetcs 06o-

pOTHas ropsiYasi BOAA, MCronb3yemas B 3aMKHYTOM LMKITe Ha AedubpuposaHue.
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B panbHeliwemM npoLecc CopTUPOBaHUS, OYUCTKU, OTGENkKK, pasmosna OTXOA0B U Cry-
LLEHMS FOTOBOW MaccChl aHarnoruyeH TpaguUMOHHOMY Mpoleccy nonyuyeHvs aedubpepHoit

maccol.
4.3.3 NpousBoacTBO TEPMOMEXaHM4YeCcKon maccbl Metogom RTS

OnucanHme TexXHoNormm

OnHOW U3 TEXHONOMMIA TEPMOMEXaHUYECKOW Macchl, MOny4MBLLIMX Hanbonee Lmpokoe
pacnpocTpaHeHue B MocrnegHue rogbl U C MOMAHBIM OCHOBaHUEM OTHOCALLMXCH K paspsgy
HAOT, saensietcs TtexHonornss RTS, B HasBaHuUM koTopon R cooTteeTcTByeT Residencetime
(anvTensHOCTBL NpebbiBaHMS NpU BICOKOM AasneHuu napa), T— Tempreture (NoBbllWEHHAs
Temneparypa Luenbl Npy ruapoTepmmndeckon obpabotke,) n S — Speed (3HaumTensHO Gonee
BbICOKasi CKOPOCTb BpalleHWUs JMCKOB padmHepa Ha nepBOW CTyMneHu pa3mona). 3Tn Tpu
hakTopa Bblnn M3MEHEHbI B JaHHOW TEXHOMOMW NO CPaBHEHWUIO C TPAAULMOHHOW TEXHOMO-
rmen nonydeHnss TMM, uto nossonuno cokpatutb YPO Ha BecbMa 3HauuTenbHyto BEnNUYun-
Hy — npumepHo oT 15 % A0 22 % — 24 %. OgHaKo N3MEHEHWE BENNYMHBLI OQHOTO UMW Aaxe
LBYX 13 NepeqncrieHHbIX (hakTopoB He MO3BONSET AOCTUYL ykasaHHoro addekta 6e3 yxya-
LIEHNS Kaknx-HMOyAb ApYyrux nokasarenemn npouecca unm kavecrsa maccel. MMeHHoO npu on-
TUMU3ALUN U3MEHEHHbBIX 3HAYEHWI BCEX TPEX nokasartesnei n AoCTUraeTcs OTMEYEHHOE Bbl-
e CHWKeHWe YPJ 1 yryJlleHWe HEKOTOpbIX APYrMX NnokasaTenen kayectsa Macehbl.

AnutenbHocTb NpebbiBaHUS LLENbl B HArPETOM COCTOSIHAM B MpoLecce Nponapku npu
TPaAVLMOHHOW TEXHOMOMM COCTaBNSAET OKONo 2 MuH. B TexHonorum RTS oHa cokpalleHa fo
10-20 c. OaHaKo 3TO CYLLECTBEHHOE CHUXKEHNE NMPOAOIMKUTENBHOCTU TEPMUYECKOro BO3AEN-
CTBMS Ha LLeny KOMMNEHCUPYETCA OAHOBPEMEHHBIM 3HAYUTENBHLIM NOBLILLEHWEM Temnepa-
Typbl Npouecca. Ecnu B TpaguUMOHHOM NpoLecce LWeNy HarpesaroT nepes NEPBON CTyNEHbIo
pa3mona o 120 °C — 130 °C (cooTBeTCTBYeT M3BLITOMHOMY [aBNEHWIO HACBILLEHHOro napa
0,1-0,2 Mla), 4To HKke TemnepaTypbl cTeknoBaHus nurHuHa (okono 140 °C), To B cnocobe
RTS Temneparypy Lienbl NoAHUMAIOT A0 NpumepHo 160 °C, 4TO COOTBETCTBYET AABNEHUIO
HaCbILLLEHHOro Napa, vcrons3ayemoro npu nponapke, 0,5-0,6 MIMa. Takoe e aaBneHve noga-
AepxusaeTca U B padmHepe nepeor cTyneHn. Kpome M3MeHeHVs 3HayYeHui napameTpos
rmaponuTuyeckon npenobpaboTku, B TexHonormm RTS KOHTPONMPYHOTCA pasmepsbl Lerbl, ee
YNNOTHEHWE, BNaXHOCTb. M3aMeHeHVe ykasaHHbIX Bbilue napamMeTpoB MpoLiecca COMpOBOX-
JaeTca TakKe 3HaYMTENbHbIM YBEIIMYEeHWEM CKOPOCTU BPaLLeHVUA AMCKOB padumHepa — ¢
1500-1800 06/M1H B 06bIMHOM Npouecce nNpounssogctea TMM go 2500-3000 o6/muH B crno-
cobe RTS.
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MoBbileHVe TemnepaTtypbl Lenbl NpU pasmone € OAHOBPEMEHHbIM COKpaLleHUEM
NPOJOIMKUTENBHOCTN MAPOTEPMUYECKO 06paboTknm NO3BONSET ONTUMM3UPOBATbL CTENEHb
pasmsaryeHns nurHuHa. bonee BbICOKas MNacTUYHOCTL, TMOKOCTbL BOJIOKOH, AOCTUraeMas B
cnocobe RTS, cHwxaeT (no cpaBHEHMIO C TPAAULMOHHON TexHonornen nonyyeHna TMM) no-
BPEXAEHNE KINETOYHON CTEHKM BONOKOH npu pasmone. Kpome Toro, BcneacTene ykasaHHbIX
N3MEHEHWA TEXHOMOrMK NpefobpaboTkM Lenbl U COKpaLLEHWA NPOACIPKUTENBHOCTN PasMo-
na, B NUrHMHE ymMeHbluaeTcsi obpasoBaHue XPOMOMOpPHBIX TPy U CTPYKTYP, HYTO CHWKaeT
cTeneHb NoTepun 6enmaHbl MEXaHNYeCcKon Maccon u obneryaet ee nocregyoLlyto otbernky, a
TakKe COKpAaLLaeTCa CoAepKaHMe B HEM HexXenaTenbHbIX SKCTPaKTUBHBIX BELWECTB (CMOIbI)
npy OTKUME Lenbl B MMMpecdariHepe nocne nponapku. 3HaunTensHoe yBennyeHme ckopo-
CTV BpaLeHNs AMCKOB MPYBOAUT K MOBBILLEHNIO UHTEHCUBHOCTW pasmona. Mpu Tpaguumon-
Hom cnocobe nonyyeHns TMM noBbILLEHNE MHTEHCUBHOCTU pa3morna NpMBOAUT K YCUNEHUIO
YKOPOYEHWNSI BONOKOH U MOBPEXAEHUS KINETOYHON CTEHKWU, TEM CaMbIM CNocobCTBYS CHUXKE-
HVIO COMPOTUBIEHWA PasfvpaHnio 1 APYrMx NPOYHOCTHBIX MoKasaTenen, yBenuq4eHmo Konm-
YecTBa 06pPLIBKOB BOMOKOH.

B cnocobe xe RTS npaeunbHO nogobpaHHoe coyeTaHne 3HaYeHU YNOMSHYTBIX Bbl-
e nepeMeHHbIX PakTopoB NpefobpaboTku NPU BbICOKOW MHTEHCMBHOCTWU pa3Mona cnocob-
CTBYET ONTMMM3ALMMN BCEro NpoLecca ¢ yBenmieHMeM cTenenn oubpunnsaumm BOMOKOH Npu
pasmone (40 % — 45 % npotue 25 % — 30 % npu 06bIMHOM TexHonorum), Gonblwen ux no-
BEPXHOCTW, T. €. XOPOLO paspaboTaHHOW Macce, ¢ OTHOCUTESIbHO MarbiM COAepXaHUeMm
rpyObix BOMOKOH W KOCTpbl. [Mpu otnvee GyMary unu kaptoHa 3TO MPUBOAUT K NOBbILLEHNIO
NPOYHOCTHbIX MOKasaTernen NpoayKLMKU, B YaCTHOCTM MokasaTens CONpPOTUBIIEHWA pasaupa-
HWIO NPU PaBHOWN Pa3pbIBHOW ANVHE.

B HacTosilwee BpeMsi paspaboTaHbl HECKONbKO BapwaHToB RTS-texHonorv B 3aBu-
CUMOCTN OT NOTPEBHOCTEN KOHKPETHOrO NPOM3BOACTBA. Hanpumep, BapuaHT ¢ NonyvYeHnem
BbICOKMX OMTUYECKMX CBOMCTB MacChl CONPOBOXAAETCA CHWXKEHNEM YP 3 npumepHo Ha 15 %
(c 2200 go 1900 kBT-4/T B. C. BONIOKHA); BAPUAHT Xe C NOMy4YEeHNEM NOBbILLEHHbBIX MPOYHOCT-
HbIX CBOMCTB Macchl (KO3apULMEHTbI NPOAaBMNUBAHUS, paspbiBa, PacTsKeHWUs Bbille Ha

6 % — 11 %) TpebyeT TOT e YPI, uto 1 06bI4HLIN cnocob nonyyveHns TMM.
4.3.4 NMpoussogcteo XTMM no cnoco6y LLINMM

OnuvcaHve TeXHONorum

LLleno4yHo-nepokcuaHas mexaHmyeckana macca — LWNMM (APMP — Alkaline Peroxide
Mechanical Pulp). Ot nonyyeHuss XTMM no TpaguLMOHHON TEXHONOMMU AaHHbIA crnocob oT-
NM4aeTcsa TeMm, YTO NOCre COPTMPOBaHWUA W NPOMBIBKW LWEena nojeepraeTcs rnybokon npo-
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nuTke B 1-3 (Yalle B ABE) CTYNEeHW LIENOYHbIM PacTBOPOM Mepokcuiaa BoAaoposa B cneuu-
anbHbIX annaparax — umnpecdanHepax, KOTopble NPUMEHSIOTCA U B BbILLEONUCAHHOW TeX-
Homorvm RTS. Beicokas cteneHs cxatus wensl (4 : 1) B umnpecdaliHepe obecneynsaeT ee
nocnegyroLyro rinybokyto NponuTky, NMPUBOAS K YAANEHWIO M3 LUenbl BO3Jyxa U BOAbl, Ya-
CTUYHO packanbiBaeT €e BAOSb BOOKOH, CnocobCTBYst 0ONeryeHuo pa3geneHns Lenbl Ha
BOMOKHa npu pasmone. B wenoyHon pacteBop nepokcvaa BoAopoAa Ha MEepBON CTyMeHu
nponnTkn fo6aBnsaloT KoMnnekcoobpasosartesb, CBSA3bIBAOLWMIA MeTanbl NePEMEHHON Ba-
JIEHTHOCTU, CoaepXallmecsi B JpeEBECMHE, BOAE, TEXHUYECKOM KayCTMKe U CNOCcOBHbIe KaTa-
nM3npoBaTk pasnoxeHue nepokcvaa. Ha BTopon u TpeTben CTyneHsx NponuTkv Ans ctabu-
nm3aumm nepokcmaa obbIMHO [06aBnAT cunukaTt HaTpus u cynbdat MarHus. Mepen kaxaoin
CTyMNEHbIO NPOMNUTKU LLiena nonajaeT B crieyuanbHbii NoAorpeBaemMblii napom ByHkep, OTKy-
[a OHa HanpaBenseTCs B MMNpecdanHep, a 3aTemM Yepes NpornuToyHbIv LWHEK B OyHkep nepeg
CNeayoLLen CTyNeHbIo NPONUTKX (MK, Mo NPOXOXAEHUN BCEX CTYNEHEN NponuTky, — B OyH-
kep nepep, paduHepoM 1-1 ctynenu). PaduHepbl B TexHonoruu LLUNMM pa6otatot o6biMHO
npu atmocdepHoMm paeneHnn. OpHako B HEKOTOpbIX Mofudukaumsx cnocoba padguHepsbl
MepBON CTyneHW paboTatoT Mpy MOBbLILLEHHOM AaeneHun. Mexay CTyneHsmu pasmona, kak
npaswno, NpeaycMOTPeH MPOMbIBHOW MPECC, a Nocne nocnegHen CTyneHn pasmona — Gac-
CeWH ANSA CHATUS NaTEHTHOCTW, KaKk U B TPagUUMOHHOW TexHonornu nonydexHns TMM. Ot-
Benka no TexHonorn UMMM nponexoaut B npouecce ABWKEHWUS LWenNbl MO TEXHONornye-
CKOMY MOTOKY, T. €. B AaHHOM Cryyae, B OTNMYME OT TpaaULUMOHHOrO criocoba nonyyeHusi
XTMM, He TpebytoTcs cneymanbHbie oToenbHble GaLlHu.

TexHonorna WIMNMM TpebyeT noBbILLEHHOrO pacxofa nepokcuaa Bogopoaa U Leno-
yn. OfHako 3TOT HefoCTaTOK KOMMEHCUPYETCS MOBbILEHHBIMM NMPOYHOCTHBIMU CBOWCTBaMM
XTMM. MoBbIWeHHBIN pacxos Lenoyn cnocobeteyeT Sonee riybokon nnactudmkaumm gpe-
BECHOr0 BELLECTBa, YTO obecrneynBaeT Npy pasmMorie CoOXpaHeHe JONW AMUHHBIX BOFOKOH U
CHWKEHWE KOonmnyecTsa KOPOTKMX. BonokHa nydlie HabyxalT 1 nepenneTarTcs Apyr ¢ Apy-
roM. B pesaynstate Bo3pacTtaeT konmM4ecTBO KOHTaKTOB MEXAY HAMMW, MNoLWaAb STUX KOHTaK-
TOB U1, KaK pesynbTaT, — yBelnM4eHue NPOYHOCTHLIX CBOWCTB Macchl U 6e300pbIBHOCTL B pa-
Gote BIM. Pacxop wenouyn, a Takke nepokcua Boaoposa AOSKEH ONTUMU3UPOBATHECH B
3aBUCYMOCTU OT BMAA KapTOHHO-ByMaxkHOW NPOoAYKLMM, ANs NPOM3BOACTBA KOTOPOW UCMOSb-
3yeTcs faHHas macca.

Mpouecc WIMMM nossonset ycnewHo nonyvats XTMM He Tonbko M3 NUCTBEHHOMW
(NpenMyLLIeCTBEHHO OCMHOBOW), HO U N3 XBOWHBLIX Nopoa ApesecuHbl. MepeyeHb Buaos By-

Mmar, AnA NPOU3BO/ACTBA KOTOPbIX MOXET npuMeHaTsbes LMMM, cTonb e wupok, 4to 1 Ang
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XTMM, nony4yaemor TpaguLMOHHLIMA METOAAMU: raseTHasi, MMcyas 1 nevatHas, XypHanb-
Hasi, cneunanbHble BUAbl ByMar, NOKPOBHbIE CNOW KOPOBOYHOro KApTOHa U T. A.

HocTonHcTea TexHonorum LLINMMM:

- OTCYTCTBME CepocoAepKallumx COeAUHEHUA (TMapPOCYNbMUT, CynbMUT HATpus), YTO
CYyLLECTBEHHO obneryaeT OUMCTKY CTOUHbIX BOA, TEM CaMbIM Aenas AaHHyHo TexHonorvio 60-
ee 9KOSIOrMYHON;

- otcytcTBme BalleH oTbenkm n conpoBoxaatowero nx obopyaoBaHus, Tak kak otben-
Ka ocyllecTBnseTcsa B npouecce 06paboTku Lienbl;

- OTHOCUTENBHO HU3KUWA pacxop sHeprum Ha pasmon (YPJ no texHonorum LUMMM
npumepHo Ha 30 % Hwke, yem npu nonyyeHun XTMM no TpaanumMoHHBIM TEXHOOMUAM);

- KanuTarnbHble 3aTpatbl HAa CTPOUTENbLCTBO MOMELLEHUS U Ha obopyaoBaHve Ang
LLMMM-ycTraHoBku npumepHO Ha 25 % Hke, YeM npu nonydeHun XTMM no TpagnumoHHbIM
TEXHOMNOrnaMm;

- rMbkocCTb MpoLiecca, No3BONSIOLWEr0 BapbMPOBaHWEM pacxoia KaycTvka v nepokcu-
Zia Bojopoja norny4vatb Maccy kak u3 NMCTBEHHOW, Tak U XBOWHOW APEBECUHbI PasfnyHbIX
nopoa, NpeaHa3HauyYeHHyHo Ans MPOU3BOACTEA LUMPOKOrO criekTpa ByMayKHO-KapTOHHOW Npo-
AYKUAY;

- 6ornee HMsKMe SKCMyaTauMOHHbIE 3aTpaTbl B pe3ynbTaTe MEHbLUEro KONU4YecTsa
obopyaoeaHus.

EctectBeHHO, kak ntobas adpdekTMBHaA TEXHONOMS, AaHHbIA cnocob napannensHo
€ro BHe[peHNEM B NPOMbILLNEHHOCTb HEMNPEPLIBHO NOABEpranca CoBepLUEHCTBOBaHMIO. Bbl-
10 NMPEANOXKEHO HECKOMNBLKO €ro MOAUMUKALMIA, U3 KOTOPbLIX Haubonee NepcnekTUBHLIM CYU-
TaeTcs cnocob, coueTaroLmin KOMBMHaLMIO NpeaBapUTensHOM NOATOTOBKN LUENbl U €€ XUMU-
yeckon 0bpaboTky, BkrovYarowen otdenky, ¢ 0bpaboTkon B paduHepe, npeaHasHaueHHON
He TOMbKO AMA pa3mona Luenbl, HO U ANS YIyYlWeHWUa pacnpeierneHns 1 nepeMeLlmnBaHns
XUMUKaTOB B Macce. B paHHon moaundukaumm cnocoba UMMM wwenoyHor pacTtBop nepok-
cnaa BOLOPOAA YaCTMYHO BBOAMTCS B LUENy BO BPEMSA MPOMNUTKX NMepes pasMonomM, a YacTb
€ro nofjaeTcs HenocpenCcTBEHHO B paduHep 1-A CTyneHw, Yem noBbllaeTcs adhPEKTUBHOCTL
MCMONb30BaHUS SHEPrMM U XuMKKaToB. Kpome Toro, nocne padwuHepa NepBon CTyMneHu A0-
BaBneH 6acceliH BbICOKOW KOHLEHTpaLmMmM Macchl, B KOTOPOM JocTuraeTca 6onee nonHoe 3a-
BEPLUEHME peakuuii oTOENKN W, CNeaoBaTenbHO, HEKOTOPOe MoBbieHne GenusHbl. MNocne
OTHOCUTENBHO rNyBoKOoN XMMUYECKor 0BpaboTKM MaCChl PE3KO CHWDKAETCH Pacxof 3Heprum
Ha pa3svon. B Hacrosiee Bpems crnocob LUMMM npogomkaeT COBEpLUEHCTBOBATLCH B Ya-
CTOCTW, Ha BTOPOW CTYMEHW pa3Mor NMPOBOAAT NP HU3KOM KOHLEHTpauun maccel). MNepexoa

K HM3KOW KOHLIEHTpaLWM MacChl Ha 3TOM CTyNeHW ee padUHUPOBAaHWS MO3BOMUM CHU3WUTL ee
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KOCTPUYHOCTL Bonee yeM B 2 pasa (¢ 2,2 % 80 1 %), yMeHbLUNTL coAepXaHve B HEW Ny4KoB
BOJIOKOH U MpU 3TOM elle cHusuTe Bonee yem Ha 30 % cymmapHet YP3 (¢ 940 go 710
KBT-u/T B. C. 4.). lpK 3TOM BCe nokasaTenu Macchbl OCTanMCb HEU3MEHHbLIMW, KPOME HEKOTO-
POroO CHKEHUS COMPOTUBNEHMSA pasampannto (Ha 10 %).

Oco6eHHoctu TexHonorn RTS v LLINMM

OcHoBHOM 0coBeHHOCTLIO TexHONOrMM RTS nNo cpaBHEHWIO € TPAAULMOHHON TEXHOMO-
rmen nonydyerHms TMM siBnsieTcsl cokpalleHHan NpoaoIKUTENBbHOCTE MMAPOTEPMUHECKON 06-
paboTku Lenbl, HO Npu Bornee BbICOKOW TeMnepaType, NpeBbILLatoLLen TemMmnepaTtypy CTeKno-
BaHUS NUrHWHA, a Takke B 1,7—2 pa3a 6onee BbICOKasa CKOPOCTb BpaLLeHUA ANCKOB paduHe-
pa Ha NepBoOl CTyrNeHn pasmora.

TexHonorus (LLUNMM) npouseogctea 6eneHon XTMM ¢ MCnonb3oBaHWEM NEPOKCUA-
HOM OTOEnNkN B LENOYHON cpeae OTnnYaeTcs HanmumMem 1-3 CTyneHem WMHTEHCMBHOW npo-
MUTKW LLeNbI WenoYHbIM pacTBOpPOM NepoKcuaa Boaopoaa NyTeM npeaBapuTtenbHOro BbiTec-
HeHUA U3 Hee BO3ayxa M BOAbl NOCpeACTBOM MHTEHCUBHOINO MexaHU4YeCKoro cxatua B cne-
UmanbHbIX annapatax mmnpecdanHepax. Pa3amvon B ABe cTyneHu BegeTcs npu atmocdep-
HOM WUNn NOBbLILLEHHOM Ha l'IepBOI7I CTyneHu aasneHum c I'IpOMbIBKOI7I MaccCbl MexXay CTyneHd-
Mu pasmona. Otbernka OCyLIEeCTBNSIETCA MO MEPE ABWKEHUSI MacChl MO TEXHOMOIMYECKOMY
NOTOKY MpPpU OTCYTCTBUN oTbenbHbix OalleH. MHOFAa yacTb OTOENbHbIX XUMUKATOB BBOAUTCA
B padvHep nepeoin CTyneHW, BCNeAcTBME Yero noeblwaeTes 3pdeKTMBHOCTE MCNONb30Ba-
HWSA 3Heprun 1 xumukaToB. Kpome Toro, nocne pacduHepa nepson CTyneHn yctaHoeneH Gac-

CeViH MacCbl BLICOKOM KOHLEHTpaLmK Ans 6onee NONHOro 3aBepLUeHMs npouecca oToenku.
OCTUraeMbIN 3KONOrMyeckuin addekr

BbICOKMI BbIXOZ, KOHEYHOro MpoaykTa U3 1 kybomeTpa MCXOAHOrO Cbipbsi NO3BONSET
COXpaHATb JecHble pecypchl. Ha ofHy TOHHy BOMOKHA MO CPaBHEHWIO C MPOW3BOACTBOM

yennonossl Tpebyetca B 1,6—1,8 MeHbLLE ApPEBECUHBI.

BosgencTene Ha OKpyXatoLLyo cpeay

CHWXeHWe KoNM4ecTBa OTX0A0B MPUBOAST K MEHBLUUM MOTEPSIM BONOKHA CO CTOYHbI-
MU BoAamW, a Takke K cHkeHuto ux XIMK. Ucnonb3oBaHne ToNbKo OKUCITUTENbHOW OTOErKU
nepokcuaoM uckrtodaet Ha 100 % Hanuune B CTOYHbIX BOAAaX COeAUHEHU cepbl. CHUXKeHNne
pacxofa 3NeKTPO3HEPrN ONOCPEeACTBOBAHHO MPUBOAUT K CKUIaHWUIO MEHBLUErO KONMMYecTsa
TOMNUBA NPU MONMYYEHUN 3NEKTPUYECTBA U TEM CaMbIM K CHUKEHMIO SMUCCUI B aTMocdepy
yrnekucnoro rasa, NOy, a Takke 305kl B BUuae TBepabix otxonos. lNpakTnyeckn Bo Bcex ny6-
nKaumsx, NOCBSALWEHHbIX ynoMmvHaembiM Beiwe HAT ans npoussogctea TMM n XTMM, oT-

Me4yaeTcd, YTO OHU ABNATCA 3KOHOMUYEeCKn Sq)CpeKTVIBHbIMVI. I'Ipe)K.qe BCero ato gocrura-
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€TCS 33 CYeT CHWKEHUS pacxofa 3reKTposHeprum Ha pasmon Ha 15 % — 25 %, cHwkeHus
KanuTanbHbIX U 3KCNNyaTauuoHHbIX 3atpat (B cnocobe WIMMM Ha 25 % Huxe, rmaBHbiM 06-

pasoM 3a CYeT OTCYTCTBUSA OTOEnbHbIX BalleH).

3KCI'IJ'IvaTa!4VIOHHbIe AaHHble

Mpounseoacteo TMM, XTMM, LLUMMM, XMM npumeHAeTCA Ha BeAyLLMX MPEanPUAaTUAX
Lenntono3Ho-6yMaxHoW oTpacnu.

Bce ynoMsHyTble TEXHOMOMMWU AOCTATOYHO LUMPOKO MPUMMEHSAIOTCA HA MPaKTUKe npu-
MepHO ¢ cepeanHbl 1990-x rogos. B uncno cTpaH, rae ycnewHo paboTatoT yCTaHOBKW MO
cnocobam RTS, LUMNMM exoasaT Leeuus, Hopserus, dunnangma, CLUA, KaHaga, Nepmanus,

®paHuyus, Benvkobputanms, Kutan, Yunu, Upan, Asctpanus v ap.

O6nacTtb NpUMEHEHNS

MNMPYMMEHMMO Ha HOBbIX U CYLLECTBYIOLLMX MPEANPUATUSIX.

dakTopbl peanusaumm

PaclumpeHue cbipbeBoii 6asbl AnNs NPOM3BOACTBA BOMOKHUCTLIX NonydabpukaTos —
NPUMEHEHWE PasnUYHbIX BUAOB LPEBECUHBI U OLHOMETHUX PACTEHUIA.

ABTOMaTM3aLMs npoLecca NponsBoLCTBa.

OCHOBHOM MOTMBaLMEN 4NA BHEAPEHUST STUX TEXHONOMN ABNSETCS CHUKEHNE Pacxo-
Ba SHEPrUK, CHWKEHWE KanuTanbHbIX W 3KCMIyaTauMoHHbIX 3aTpaT, ynydleHue KadvecTBa
MacChl, MOBbILLEHME BbIXOAa BOMOKHa M3 0OAHOro KyGoMeTpa 4PeBECUHbI, YNyUlleHne 3KOmMo-
FMYECKMX MokasaTenei CTOUHbIX BOA,.

CcbinoyHas nutepartypa: [3]

4.3.5 MmHMMM3auusa pacxona aneKTpo3Heprum, yCtaHoOBOYHOW nrowaau, satpar

Ha TeXHUu4Yeckoe o6cny)|(v|BaHV|e npu coprupoBaHnn mexaHU4eCkKux macc

OnucaHne TeXHONornm

B TpaguLMOHHBIX CXemax CopTUPOBaHWUS AN MONYYEeHUst Ka4eCTBEHHOW Maccbl HeoO-
XOAMMO ObINO MCMOMb30BaTh COYETAHUE LIEHTPOBEXHBIX COPTUMPOBOK C LIEHTPUKIMHEPaMU,
MOCKOMBKY 3TW ABa BUAA annapartoB, OCHOBAHHbIX HA PasHbIX NMPUHLUMNAxX 4eNCTBUS, NO3BO-
NN pasaennTb Maccy Ha TP OCHOBHbIE (DpaKLMK: XopoLlas Macca (OCHOBHOW MOTOK), He-
[OCTaTOYHO pasferieHHble Ha BONOKHa NpoaykTbl pa3mona (rpybble BOMOKHA, My4Ykn BOJIO-
KOH, KpynHasi KocTpa), KOTopble MOCPeACTBOM AOMOSMHUTENBHOMO PadUHUPOBAHUS MOXHO
NpeBpaTuTb B KAYECTBEHHYIO MAcCy, U OKOHYaTenbHbIe 0TX0Abl (MECOK, MHOPOAHbIE MErKMe

BKITFOYEHMS, MENKasi KOCTpa, Tak HasbiBaeMble 06peskn — Meskue, KOPOTKMEe 06p63Kl/I BOIO-
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KOH). Takoe dpakLMOHNPOBaHME AOCTUIAETCA 3a CYET TOro, YTO TPAAULMOHHBIE KOHCTPYKLMN
COPTMPOBOK MO3BONSIOT pasfeNnnTb Maccy B 3aBUCUMOCTM OT AJIMHbI, LUMPUHBLI U rMBKOCTM
BOMOKOH, @ LIEHTPUKINMHEPbl — OT yAEeNIbHON MOBEPXHOCTWN, 0BbemMa U MacChbl COPTUPYEMbIX
yactuy. TpaguuMOHHas cxema COPTUPOBAHMSA MEXaHWYeCKUx Macc € MCMoMb30BaHMEM
CTOnNb Xe TPaAMLMOHHBIX KOHCTPYKLIMIA COPTUPOBOK paccMoTpeHa B nyHkTe 5.1.3.

Bonblume ycnexwn, fgoctynHele B cepeguHe 1990-x rogoB B o6nact co3gaHmsa HOBbIX
BWAOB CUT, TEXHOMOMMMN NX M3rOTOBNEHWUS (LLeNeBbIX CUT, MOSIBMBLLMXCS B Havarne nocnegHe-
ro AeCATUNETUSI NPOLLMOro BEKAa) M HOBbIX KOHCTPYKLMA COPTUPOBOK, UCMONB3YIOLWMNX 3TN CU-
Ta, NO3BOMUIN HE TOMbKO MEPENTU K COPTMPOBAHMIO MPU BLICOKOM KOHLEHTpaumuM Macchbl
(mpn 3 % — 4,5 % no cpasHeHuto ¢ 0,8 % — 1,5 % paHbLue), HO N PaKTUYECKN MOMHOCTLIO
NO3BONMUIN OTKA3aTBLCA OT MPEXHUX CUT C KPYrMon nepdopaumen u, rnasHoe, OT UCMOMb30-
BaHWA LIEHTPUKINHEPOB, KOTopble 0ObIMHO YCTaHaBnMBanMch He MeHee, YeM B TpU-4eTbipe
CTyneHu. 3To cnocobCcTBOBano npexae BCero 3Ha4YMTenbHOMY COKpalLeHWIo pacxofa Snek-
TPO3HEPrUM Ha Mepekadky Macchl, Tak Kak OWMMCTKa Macchl B LEHTPUKNMHEPax MpoBOAUTCA
npu ee koHueHTpaumm 0,4 % — 0,6 % (1, kpome TOro, TpebyeT Hanopa okono 0,3-0,4 Mla).
CHWKEHUIO pacxoja SMeKTPO3Heprn crocobCcTBOBaNo Takke yryulleHue rvapoavHaMUKU
MOTOKOB B HOBbIX KOHCTPYKLMSAX COPTUPOBOK, YMEHbLUEHUE UX MMAPABINYECKOrO COMpPOTUB-
NEHus.

CoBpeMEHHbIE CXEMBbI COPTUPOBAHNA MEXAHNYECKUX MACC C UCMONb3oBaHNEM 06opy-
[LOBaHMS HOBbIX KOHCTPYKLMI COXPaHWUNN HEKOTOPblE OCHOBHbIE 3MIEMEHTLI TPaAULMOHHbBIX
cxem. lMpexae Bcero sTo COpTUpPOBaHWE B ABE UMW TPU CTYMEHW, NPy KOTOPOM XopoLuas
Macca COo BCeX CTyMeHeill CoOpTUPOBaHNA oObeanHSETCA B OAUH OCHOBHOM MOTOK XOPOLUEN
Macchl, HanpaenseMbii fanee B COOTBETCTBAN C TEXHOMOMMYECKON CXEMOW NMPOW3BOACTBA.
Hanuume cryneHyatoro coptuposaHuna Tpebyetcs ans Toro, 4tobbl NonHee oTAennTh OT Mo-
TOKa Macchbl, NOCTYMUBLLIErO Ha COPTUPOBAHNE, BCE XOPOLLEE BOMOKHO, MUHUMU3NPOBATL €ro
yHoc ¢ otxoaamun. OTxofbl C NOCNEAHEN CTYMNEHN COPTUPOBaHWSA CTyLLATCA U pa3mansisa-
I0TCA Ha padwvHepe C NOCNEAYHLWUM COPTUPOBaHWEM OGbIMHO B OAHY CTyneHb. lNpn aTom
XOpoLLas Macca U3 COPTUPOBKU Pa3MOSIOThIX OTXOA0B COEAUHAETCSH C OCHOBHbBIM MOTOKOM, @
OTXO0Abl, KaK NPaBuro, BO3BpaLLaloTCs ANt NOBTOPHOro pa3Mona.

Ha Bcex cTyneHsax CopTUPOBaHNA UCNOMb3YIOTCA LWeneBble COPTUPOBKX, YacTo C pas-
HbIMW XapaKTEPUCTMKaMU CUT (WUMpUHAa wenen, TomnwuHa npoduns, ero Bua U T.n.) ang
Kaxkaow cTynenn. Kpome Toro, xapakrepuctuka cut obbliHO noabupaeTcs B 3aBUCUMOCTU OT
TMNa MmexaHu4veckon macco! (4OM, TMM, XTMM u 1. 4.), BUaa ApEeBECUHBI N Xapakrepa BO-
JIOKHa, Nony4YyaemMoro rnpu pasmorne, T. €. 3To cyry6o uHameuayanbHbIi Noa0top ANA KaXxAoro

NpeAnpuUaTUs], BLIMONMHAEMbIN, Kak NpaBvno, hupmoi — nsrotosuteneM obopyaosaHus. bes
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CcOOnofEeHNs 3TUX YCIOBUIA BPSA MM YAACTCA ONTMMM3NPOBAaTh NMPOLECC COPTUPOBaHUSA C
TOYKM 3PEHMS MUHMMM3ALMM pacxoga SHEepruM U KavecTBa Mnoryv4aeMon Maccel. Tem
He MEHee HEeKOTOpbLIE OMNOPHbIE XapaKTEPUCTUKM LLENEBBIX CUT, UCTMONb3YEMbIX B COPTUPOB-
Kax Ans MexaHW4ecKMx Macc, NMpuBecTM MoxHO. B uvactHocTn, mpu coptuposaHumn TMM,
NMPUMEHSIEMO NS NPON3BOACTBA raseTHom Bymarn, B COPTUPOBKax ANA MacCbl OCHOBHOIO
NnoToka Mcrnonb3ytoT cuTta ¢ wupnHon wenm 0,15 Mm, a Ana maccbl NOTOKa OTXOA0B —
0,20 MM Mpu cTeneHn ee nomora okosno 60°LLP. Mpu 3ToM copepkaHne MUHU-KOCTPbI B OT-
COpPTMPOBaHHOM Macce coctaenseT nuwb 0,09 %.

Bbilwe paccMOTpeHa 0gHa M3 TUMUYHBIX COBPEMEHHBIX CXEM COPTUPOBAHUSA MEeXaHu-
Yeckux macc. EcTecTBEHHO, TUM MEXaHWYEeCKOW MaccChl, CyLLECTByHOLEe Ha NpeanpusiTum
pasMoIbHOE U COPTUPOBOYHOE 0B0PYAOBaHME U T. A. HE MO3BONSAOT XECTKO YHUPULIMPOBATL
CXeMbl COPTMPOBaHMSA M OYUCTKM, HO OCHOBHbIE MPUHLMMbLI COBPEMEHHOMO COPTMPOBaHUS,
©e3ycnoBHO, AOMKHbI cobnoaaTbes B N0ObIX CXemax.

CnocoBHOCTb COPTUPOBOK C LUENEBLIMA CUTAMU, UMEIOLLMMA Y3KWE LLENN (M HEKOTO-
pble Apyrve 3Ha4yeHUs cneundudeckux napameTpoB CUT), 3aAepXuBaTb Te Xe BuAbl COpa,
YTO M UEHTPUKNMHEPLI, MO3BONWUIM, Kak yXe OTMe4Yanocb, OTKasaTbCs OT MOCINEAHUX.
B yacTHOCTH, B TPAAMLUMOHHBIX CXEMAaX MHOTAA BECb OCHOBHOW MOTOK MacChl MOCMNE LUEHTPO-
OEXHbIX COPTUPOBOK MPOMyCKanu Yepes LEHTPUKIMHEpPLI, MHOrga obpaboTke B HUX noaBep-
ranacb TOMbKO XOpoLlas Macca OT COPTUPOBOK MOCNEAHEN CTyMNeHn (O0TXOAbl Wiv Ha pas-
MOP), Nepes TeM KaK COeAMHWTb ee C XOpOLUel Maccoi ocHOoBHOro notoka. OBpabotke B
LieHTpUKNuHepax obbI4HO NnogBeepranack U Macca nocne CopTUPOBKM AN PasMOoThIX OTXO-
[OB.

B coBpeMeHHOM COpPTUPOBaHUM €CTb Of4HAa BaXkHasi TEHAEHUMS, KOoTopas NocTeneHHo
HauMHaeT JOMUHMPOBATL B CXEMax HOBbIX NPEANPUATUN, — peanusaums 2—4 CTyneHen cop-
TMPOBaHWSA B OQHOM annapate. Takne KOMOUHMPOBaHHbIE COPTUPOBKN B HACTOsILLEE BPEMSI
W3roTOBNSIIOT (haKTUYECKN BCE KPYMHbIe (UPMbI, BbiMycKaroLme copTupoansHoe obopyao-
BaHne. OCHOBHbIE MpeVMYLLECTBa TaknX COPTUPOBOK. MPUrOAHOCTE AN BCEX TUMOB MacChl
Ha OCHOBE CMEHHbIX POTOPOB, COPTUPOBanbHbLIX KOP3WUH U noagbopa cuT; NpocToTa ynpasne-
HWUsi BCEM CUCTEMOMN COPTUPOBAHUS, YMEHbLUEHWE NPOTSHXKEHHOCTU TPYOONPOBOAORB U Cylle-
CTBEHHOE CHWKEHWNE KONMYECTBa KOMMOHEHTOB CUCTEMbI COPTUPOBaHMSA — BakoB, MeLLanok,
HacocoB, anekTpoaBuratenen, npubopoB; CHWXKEHWE MNOTepb AaBNEHUS B COPTUPOBKE;

YMEHbLUEHME YCTaHOBOYHOW MIIOWAAM; HXKE CTOMMOCTb TEXHUYECKOrO 0OCNYXMBAHUA U T. 4.
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OCTUraeMbI_sKonorndyeckui adbdexr

CHwkeHue Ha 7 % — 10 % pacxoga 3HEeprun n KormM4ecTea BOSIOKHUCTLIX OTXOA0B 3a
cyeT 6onee TLaTenbHOro COPTUPOBaHUS.

CTteneHb ypaneHus KOCTPbl M3 Macchbl MoBbIWAETCS € 75 % npu MCnonb3oBaHUn
NPEXHUX COPTUPOBOK C KPYITbIMU OTBEPCTUSIMUA B CUTaX U MPEXHUX CXEM COPTUPOBAHUS A0
95 % — 98 %.

Bo3gencTene Ha OKpYKaroLLYIO cpegy

CoKpalLaroTcs MoTepy APeBecHOro BOSIOKHA MPM MPOMbIBKE, OTOENKe 1 O4nCTke ape-

BECHOW Macchl.

OkcnnyaTaumoHHbIe JaHHble

[aHHoe MeponpusATUE NPUMEHSETCH Ha HECKOBKUX NPeAnpUATUSX.
CHWxeHne yCTaHOBOYHOW MOLLHOCTW 3neKTpoABUraTenei u KanutaneHbix 3atpar 6o-
nee 4YeMm B 2 pasa; CHWKEHWe pacxofoB Ha TexHudeckoe obcnyxunsaHue, KUM v ynpaeneHne

MPOLIECCOM COPTUPOBaHUS.

Ob6nacTtb NpUMEHeEHNs

MpUMEHSIeTCA NPaKTUYECKU HA BCEX eBPOMENCKUX NMPeanpusTuax, MogepHU3NpoBas-

LLUMX CBOW OTAEMbI COPTUPOBAHUA NN NOCTPOEHHLIX nocne 1995 roga.

dDakTopbl peanusauunm

MoTvBauueit Ana BHEAPEHNUA TEXHONOTN ABMNAETCSA MNOBbILUEHNe KauecTBa U YACTOTb!
Macchbl, CHWKEHNE BCIeLCTBME 3TOrO KOnM4YecTsa oOpbiBOB OYMaXKHOMO MosioTHa; CHIBKEeHne
pacxoga areKTPoaHepPruKn, KonnyecTsa 0bopyaoBaHus, TpebyeMOol YCTaHOBOYHOW NoLwaam
nT. 4.

CcbinoyHas nuteparypa: [3]

4.3.6 3 exTBHAs NPOMBbIBKA U ynpaBrieHUe npoueccom

OTa TexHonorns B 0CHOBHOM OTHOCUTCS K NPOM3BOACTBY XMMMUKO-TEPMOMEXaHNYECKON
maccbl (XTMM).

OnucaHne TexXHONormm

Mpouecc npombiBkK nNpy NponssoacTtee XTMM B OCHOBHOM TakOW Xe, Kak 1 npu npo-
W3BOACTBE Lienntonosbl, Ho TpeboBaHna k addekTMBHOCTU 06bIMHO HaMHOro meHblue. Oc-

HOBHas Lienb 3aKMio4YaeTcs B OTAENEHAW BbIAENSEMOro Mpy pasMone pacTBOPEHHOro opra-
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HMYECKOro MaTtepmana oT BONOKOH. Ha kaxpom npeAnpuAaTUM UCMONb3YeTCA CBOS TEXHOIO-
s NPOMBIBKM M BO3MOXHbI PasfivyHble BapuaHTbl UCNonb3oBaHUA 06opynoBaHNS.

Mpouecc npombiskM XTMM HecKonbko CroxHee, Yem npoMbiBKa LENntonossl, U Tpe-
OyeT o6opynoBaHma GonbLUen NPoM3BOAMTENBHOCTW. Ha npakTuke 3To 03Ha4aeT, YTo Heob-
xoanma Bonblian nnowass puUnbTPyOLLEN NOBEPXHOCTU Ha TOHHY MaccChl, NMPOMbIBAEMON
Ha B6apabaHHbix dunbTpax. SPPEKTUBHOCTL NPOMbIBKM 0BbIMHO cocTaBnseT 65 % — 70 % B
pacqeTe Ha coaepXaLlylocs B MOCTYNaroLLeN Macce pacTBOPEHHYH OpraHuKy. 1o 0BbIMHO
OTHOCUTCSI K O4HOM CTYMEHW NPOMbIBKW, KOTOpasi OObIYHO MPOWUCXOAUT Ha BHapabaHHbIX
hunbTpax, Npeccax ¢ ABONHOM CETKOM U LLHEK-Tpeccax.

Mpw nocnegosaTenbHOM NPOMbIBKE B 2—3 CTYMEHWN MOXHO AOCTUYL ee 3hheKTUBHO-
¢t 8o 75 % — 80 %. Vicnonb3yeTcs 00bI4HO TO e 060pyaoBaHUE, YTO Ha NEPBOW CTYNEeHU

NPOMbIBKA.

JocTnraembin 3KkONornyecknii acpdekT

Mpn MoAepHM3aLMM NpoLEecca NPOMbIBKM BO3HUKAET BO3MOXHOCTb Monydatb Gornee
BbICOKYO KOHLEHTPaLWMIO OpraHuK B CTOMHOWM BOAE N TEM CambiM YMEHbLUUTL nepeaaqy 3a-
rpsisHeHnn Ha BymarogenaTernbHyr WM KapTOHOAENAaTENbHY0 MalmnHy. 3TO MOXET ObiTb
NONOXUTENBbHBIM PaKTOPOM, NPU YCMNOBWK, €CMK 3TN CTOYHbIE BOAbI 3aTem obpabaTbiBatoTca
oTAeNnbHO OT CTOYHbIX BO4 6ymaro,qenaTean0|7| mwnn KapTOHo,qenaTeanoﬁ MalluH, Hanpu-

Mep, B MpoLecce aHaspoBHON OYNCTKN.

Bo3agencrene Ha OKpYKarLLYIO cpegy

CHuxKeHve coaepxaHna opraHn4Yecknx COG,D,VIHGHVII;I B CTOMHbLIX BOAAX, COKpalleHne unm

oTCyTCTB/ME c6poca CTOYHbIX BOA OT MPOMbIBKA 1 COPTUPOBAaHNA HAa OYUCTHBIE COOPYXEeHUA.

JkcnayaTaumoHHble AaHHbIe

MpumeHeHWe NpombIBHOrO oBopynoBaHuA, paboTarolero Npu NoBbILLEHHbIX KOHLIeH-
Tpauusx, NO3BONUT YMEHbLUMTE MHBECTULMU B HOBOE 060pyfOBaHWE W COKpPaTUTb Pacxoj,
anekTposHeprin. OBbIMHO KanuTanbHbIE BIIOXKEHUS Ha MPOMbIBKY MacChl COCTaBnsAT 3-—
5 MIH eBpO Ha BHOBb CO3AaBaeMblX MPOU3BOACTBAX, W 2—3 MIH €BPO Ha CYLUECTBYHOLLMX
npeanpusiTUsiX C NPOU3BOACTBEHHON MoLLHOCTLIO 700 T B. €. Macchl B cyTku. CyLecTBeHHbIe

BOMONHUTENbHbBIE SKCMITyaTaLMOHHbIE PACcXOAbl OTCYTCTBYIOT.

ObnacTb NpUMEHEHMS

PeanunsoBaHo Ha 6OMbLUMHCTBE EBPOMNENCKUX, CEBEPOaMEPUKAHCKNX 3aBOAOB.

MpUMeHsieTCA Ha HOBbIX W CYLLIECTBYHOLLMX NPELNPUATHSIX.
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PakTopbl peanvsaimm

MoTtvBauven Ans BHEAPEHWUA AaHHON TEXHOMOTMUM SIBMSIETCS TO, YTO MOAEPHU3NPO-
BaHHbIN MPOLIECC MPOMBIBKM MOXET CO3fhaTh IydllMe YCnoBus AN aHaspOOHON OYMUCTKW
CTOMHbIX Bog XTMM. OTa TexHOMorms Takke MOXeT CrocoOCcTBOBaTh MOBbLILLEHUIO KayecTBa
KapToHa unun Bymaru, nony4aemsix npy McnonbaosaHun XTMM.

CcbinoyHas nutepatypa: [3].

4.3.7 OuncTtKa CTOYHbIX BOA nNpeanpusaTus, npoussoaswero XTMM B coctaBe
MHTErpUpPOBaHHOro npeanpuaTus. 3aMmbikaHue LMKIa NocpeacTBOM BbiMapku U

CXuUraHmsa KOHUEeHTpaToB

OnucaHne TexHONorm

CyLLecTByeT HECKONbKO CrocoBOB OUMCTKM CTOMHOW BOAbI MPEANPUATUNA, NPOU3BOAS-
wmx XTMM:

BHyTpuLexoBas dusmko-xmmmdeckas obpabotka 060pOTHON BOAbI HA MEPBOM 3Tane
OYMCTKM CTOYHBIX BOA C MPUMEHEHWEM B AaslbHENLLIEM BUONOrMYECKON OUYUCTKU C aKTUBHBLIM
unom. Ectb ogHo npeanpusatue, npoumseoasiiee XTMM, kotopoe obpabatbiBaeT 3Ty 060-
POTHYHO BOAY XUMMKaTamu, 4ToObl 3aTEM yaanuTh SKCTPaKTMBHbIE BELLECTBA M MENKOe BO-
JIOKHO Ha cTyneHu dnotauun. 3a 1o xe BpeMa oTMmedaetcs ymeHblueHne XIMK Ha 40 % —
50 %. HepocTatkom 3TOro Metoaa ABNAETCA AOCTATOMHO BbICOKaS CTOMMOCTbE XMMWUYECKMX
peareHToB.

Beinapka Bcero o6bema CTOYHbIX BOA, U CKUraHWe KOHLEHTpaTta B pereHepauvoHHOM
KoTne. 3To NO3BONSAET CBECTU cOpoC CTouHbIX BoA K Hymo. Mpeanpusatne Millar Western
Pulp (Meadow Lake) Ltd. B CackayeBaHe, KaHaga, mowHocTeo 240 000 T B rog, ¢ 1992 roaa
npoussogut GeneHyto XTMM 6Ge3 cbpoca ctouHbix Boa. [Mpeanpusitue nepepabartbiBaeT
OCuHy, ncnonb3ysa TexHonormio APP (Alkaline Peroxide Pulping) — npov3sBoacTBO Macchl €
NPUMEHEHMNEM LLIENOYM 1 Nepokeuaa Bogopona. OHO NPOM3BOAUT BbICOKOKAYECTBEHHYIO Ca-
HUTapHO-TMIIMEHNYECKYO U nucHdyto Bymarn. Cuctema BogooGopoTa € BbiNapkon Ha npeja-
npustum Meadow Lake, npouseogswem XTMM, nokasaHa Ha pucyHke 4.1.

TexHonorus BbINapKM UCMONb3yeTca ANS NONYYEHNA 3aMKHYTOMO LMKNa no BoAe U Hy-
neeoro cbpoca crouHom Boabl [Evans, 1992].

Ha pucyHke 4.2 npeactaBneH npouecc 06paboTkn CTOYHOM BOAbI C HynesbiM cOpo-
COM, BKMKOYas PasnnyHble CTYMNEHWN €€ OUUCTKM.

Bcs TexHonornyeckas Boga nopaeTcsl Hacocamy Ha MEPBUYHYIO OYUCTKY, TAe yaana-

loTCA B3BelweHHble Bewectea. OHWM obGesBoxuBatoTca U oxurarotca. OCBETNEeHHy BOAY
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MOXHO XPaHUTbL B pe3epByapax, KOTopble NO3BONSIOT MMETbL PE3EPBHbIA 3anac BoAbl HA 3Ta-
ne Mexay LiexoM Npou3BOACTBA MEXaHMYECKOW Macchl M UCNapUTENAMM.

OcBeTneHHas BoAa NOCTYNaeT HA YCTAaHOBKY MEXaHUYECKUX PeKOMNPECUOHHBIX Ucna-
putenei (3-1 CTyneHun), B KOTOPOI KOHLIEHTpaLUA Cyxoro BewecTsa ysenuuusaetcs ¢ 2,5 %
8o 35 %. KoHgeHcart U3 ucnaputenei pasgensieTcsl Ha pasHbole pakuum, YToObl MCKIMIOYNTL

3arpsisHeHue YMCToro KoHaeHcara, Ha KoTopblii npuxoauTes 85 % oT obwero ero obbema.

Jlpesecuna Plcnagen;;a e
890 1/cyTkn M
TIIPENIIPHSATHE | Mexanngeckas macca
XHAMPKATHI .| MEADOW LAKE 800 T/ cyTkm
Boga 2 MY/ Crok 12 M/t
T 100 xr BIIK/T
| 1
‘ 5| Oprasmgeckmii ocanok
HooncTia Ocsernenne " (cxuramme)
BOJIBI
Konpencar napa Brimapusanve
12 M1
CoXHTaHHEKOHILICHTPATa TIponaxa unm
B Oyaymiem pereHepalus
v xumuKaToB
KansnmHupoBaHHas cona >

PucyHok 4.1 — Cuctema Bogoobopota Ha npegnpusitum Meadow Lake,
npoussogsiiem XTMM

Ta dpakuusi BOAAHOTO KoHAeHcaTa, koTopass Haubonee 3arpsi3HeHa neTyuyMMu opra-
HUYECKUMW COedVHEHUAMM, NOABEpraeTcs OTTOHKe NapoM B cTpunnepe (OTroOHHAast KOJIOHKA),
rfie OTTOHSIETCA OCHOBHAs UX YacTb, CXXMraemas 3aTeM B pereHepaLMoHHOM KoTne. bonbluas
YacTb AUCTUNNATA U3 UCnapuTeneil MoXeT ObiTb MCMONb30BaHa HEMOCPEACTBEHHO Ha Npo-
M3BOACTBE MexaHWYeckoi Macchbl npu Temnepartype 65 °C. OgHako HEKOTOpoe KONMUYeCcTBO
BoAbl TpebyeTca ¢ TemnepaTtypoit 20 °C — 30 °C. [InA nony4eHuss BoAbl C TAKOW TeMmnepa-
TYPOi YaCTb KOHAEHCaTa, KOTopasi COAEPXKUT OCTaTOYHOE KONWYECTBO NETYYMX OpraHuye-
CKUX BELLECTB, OXMaXgaeTcsA, U 3TU OpraHWYecKuMe BelLecTBa yAansioTcs B cneuyuanbHOM

pesepByape nocpeAcTBOM OUONOrMYeckoi O4MCTKK.
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CoaepaHue Cyxux BeLLEeCTB B yNapeHHbIX CTOYHbIX BOAAX, MOCTYMNaloWmMX 13 Bbinap-
HOI YCTaHOBKM B ABYXCTYMEHYaTblii KOHLEHTPATOp, MOBbILLAETCH TaM A0 70 % nof Bo3aeii-
CTBMEM Napa, Moc/e Yero 3TOT KOHLEHTPAT CKMraeTcsl B pereHepauyioHHoM Kotrie. Mnae u3
TOMKN pereHepaLyoHHOro KoT/la OX/aXaaeTcs, a Mnoslydaemasi Npu 3TOM cofia KoHBeiepom

noaaeTcsi B GyHKeP.

PucyHok 4.2 — Tlpouecc C Hy/lieBbIM BbIGPOCOM CTOYHbIX BOA

OCO6eHHOCTW NPYMEHEHUS TEXHOOMN

3aMKHYTBIN LMK MOXET NPUMEHATLCH Kak Ha BHOBb CO3JaBaemblX NPeanpusaTusx, Tak
1 Ha paboTatowyx. OrpaHNyeHVeM SIBMAKOTCA BbICOKME KanuTasibHble 3aTpaTbl Ha Bbinapky U
CTpOUTENbCTBO Lexa pereHepaumn (kak Ha Meadow Lake). OnucaHHas TexHosnorus Obuia
NPYMEHEHa Ha OTAENbHO CTOALEM NPEAnpUsaTAN, U /18 ee BHeApeHust Heobxoaumbl 60/1b-
LMe nNoLaamn, KoTopble MHOrve AeicTByoLlpe NpeanpuaTus 3a4actyo He umetot. PelueHve
npo6sembl 6yeT 3aBUCETb OT KOHKPETHbIX YC/IOBUI 1 3a4aCTyio OT/IMYaTbCs /19 npeanpusi-
TWiA, NPoM3BOAALMX TOBapHY0 XTMM, 1 MHTErpupoBaHHbIX npou3soactB XTMM. Ecim wmc-
Mosb3yTCA BbiNapHbIE YCTaHOBKKM, TO oT6enka XTMM gomkHa 6biTb MoanduumpoBaHa, Tak
KaK Hesfb3s WCMosb30BaTb CUMKATbl HATPWS, MOCKOSbKY OHW MPUBOOAT K 06pa30oBaHuio

Hakunn.
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Hocturaembii akonornyeckun addekt
CokpalleHue Ha 80 % notpebneHns cBexen BoAb!.
Bosnencreve Ha OkpyXaroLLyio cpeay

HeTt cbpoca cTouHoOM BOAbI.

JKennyaTaunoHHbIe AaHHbIE

Ha npeanpuatum ¢ HyneBbiM cOPOCOM OYeHb BaXKEH MOHWUTOPWHI Mnpolecca u o6opy-
aosaHnsa. cnonb3yoTea pasnuyHblie NporpaMmbl, AVHAMUYECKUNA MOHUTOPWHI 3arpsasHsio-
WMX BELWECTB W KOPpO3UM, a TakKe CUCTEMa YMNpaBreHUst Ka4ecTBOM MO CTaHaapTy
ISO 9002. CoBMECTHO C HUMMK NpoBoAsATCS nabopaTtopHble aHanuabl, YTobbl KOHTPOnb Gbin
nonHbIM. Hanpumep, nporpamma MOHUTOpPWUHIa COAEPXaHUA MEeTannoB, KOTopas npusBaHa
OTCrneXmBaTb MOHbI B CUCTEME U NPUHMMAaTL NPEBEHTUBHBLIE Mepbl No 6opbbe ¢ koppoaven,
3arpsi3HEHNEM M HAKUMbIO.

Mcnonb3oBaHne CUCTEMbI 3aMKHYTOrO BOA0060poTa He NPUBOAMUT K MOTEPSIM B NPOU3-
BOACTBE MaCChl N HE MMEET HEraTMBHOIO BINNSIHWS Ha €€ KaueCcTBo.

Y HOBOWM CMUCTEMbI 3KCMITyaTaLUMOHHbIE PAacxXoAbl COMOCTaBUMbI C pacxofamun Ha o06-
crnyxumBaHne cuctemel 06paboTkmM CTOYHON BOALI U BTOPUYHOW 06paboTkn ocagka oT npouns-
BoAcTBa 06biyHoM BeneHon XTMM.

Ob6nactb NpUMeHeHNs

MPUMEHMMO Ha HOBbIX, BHOBb CTPOSILLMXCS MPEaNpUATUSIX.

PakTopbl peanusauun.

MpviBnekaTenbHOCTb TEXHOMOMM C HyneBbIM BbIGPOCOM CTOYHOW BOAbI MOAKPennsaeT-
€A BO3MOXHOCTbI pereHepaumm XUMMKaToB U SHEPrM, YTO cnocobCcTBYET CHUMKEHUIO 3KC-
nnyaTaumMoHHbIX U aMOpPTU3aLMOHHbIX 3aTpar.

MoTvBaLen Ans BHEAPEHWS TEXHOMOMW SIBISIETCA OrPaHNYEHHOCTE B BOAHBIX Pecypcax.

CcbinoyHasa nuteparypa: [3].

4.4 TexHonoruu, paccmaTpuBaemMblie npu onpeaenedun HOT, npu
npousBoacTBe OymMaru u KapToHa

Haunnyywune focTynHble TEXHOMOTMM B NPOU3BOACTBE Bymary v KapToHa, Mo3BOnsto-
e cokpaTUTb noTpebrneHne Cbipbsi, BOAbLI, 3HEPTUM, CHU3UTL SMUCCUM B OKPYXKatOLLYHO

cpeny v obpasoBaHue 0TXOA0B, NpMBEAEHbI B Tabnuvue 4.6.
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Tabnuua 4.6 — MNepeyeHb HauNyyLIMX 4OCTYMNHbIX TEXHONOMMIA NPOU3BOACTBa Bymarn 1 KapToHa

TexHonorus Onucanne MpumeHeHne
3amkHyTbIN BOBOOOOPOT COPTUPOBAHUS, OYUCTKU W 4.41 LLinpoko npumeHnm
NPOMbIBKM Macchl
Pekynepaumsa Tenna npu npoussoacTtse Bymaru, kap- 442 LLinpoko npumeHnm
TOHa
Buonornyeckas oumcTka CTOUHbIX BOA, 443 LLivpoko npumeHum
O6e3BOXMBaHNE 0CaAKOB OUYNCTHBIX COOPYKEHWIN 444 LLivpoko npymeHum
YnyJlweHHble CUCTEMbI nepepaboTtku Opaka 445 LLnpoko npumeHnm
(BAM/KOM)

Cucrembl ynaBnveaHns BONOKHa 13 060pOTHBIX U/Mnn 446 LLivpoko npumerHnm
CTOYHbIX Bog npoussogcTts bAM/KOM

BHeppeHve aBTOMaTU3VMPOBAHHOW CUCTEMBI ynpaene- 447 LWupoko npumeHnm
HUsA npoussoacTeoM (ACOAY)

YactnyHoe unn nonHoe NOBTOPHOE WCMOMNb30BaHWE 418 Wupoko npumeHnm
YMCTOWN OXnaAartoLLen BOAbI

4.4.1 3aMKHYTbI BOJO0O60pPOT COPTUPOBAHUA, OYUCTKM U NPOMBbIBKM MAccChbl

Onucanue TexHonornm

B TexHOMornyecknx npoueccax copTMPOBaHUS, OYUCTKA U NMPOMbIBKU MacChl UCMOMb-
3yeTcs obopoTHas Boga ot notoka BAM/KIM:

- Ha pocnyck nonygabpukaTos;

- Ha pasbaeneHne Macchel nepes COPTUPOBAHUEM Y OYUCTKOW;

- Ha perynnpoBaHne KOHLEeHTpauun.

Mocne cuctembl NOATrOTOBKU (COPTMPOBAHWE, OYUCTKA, MPOMbIBKA) Macca BMeECTe C
Bogon nogaetca Ha BAM/KAM. B npouecce dpopmoBaHusa 6ymakHOro nonoTHa Boga yaans-
€TCsl U3 Macchbl M nocTynaeT Ha y3en cbopa obopoTtHon Bogbl BAM/KAM. Yacts o6opoHon
BOZAbI MOBTOPHO UCTMONb3yeTca B TexHonormveckoM notoke BAM/KAM, nabbirouHas obopoT-
Hasi BoOAa HanpaBnsaeTcs Ha NoKanbHYH BHYTPULIEXOBYIO OUMCTKY.

O6opoTHada Boja C 0TX0AaMM OT MOCNEAHEN CTYNEeHN COPTUPOBaHWUA N OYUCTKWU MO-

CTynaeTt B CUCTEMY CTOYHbLIX BOA NPOU3BOACTBA.
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OCTUraeMbli_Konornyecku adbdext

CHwkeHmne coaepxaHna opraHnyeckmnx COeANHEHUIA B CTOYHbBIX BOAAX, COKpaLleHne nnm

OTCyTCTBME C6p008 CTOYHbIX BOA OT MPOMBbIBKA 1 COPTUPOBaHNA Ha OHUCTHBIE COOPYKEHUS.

Bo3aaencrene Ha okpyKaroLLYO cpeay

Cucrema 3amkHyTOro BogoobopoTa obecnedmBaeT CHWKEHNE Harpysku 3arpsisHeHU

Ha BOAOEM, YTO YMeHbLUaEeT BO3AENCTBME Ha OKPYKaroLLYIO Cpeay.

3KCI'IJ'IyaTaI=I,VIOHHbIe AaHHble

OpraHunsaumsa MHOrOCTYNe4YaToro COPTUPOBAHNSA € NCMOMb30BAHNEM LLENEBLIX COPTU-
POBOK MpW KOHUEHTpaumax 3 % — 4 % no3sonseT NoBbICUTb 3HEProdddEeKTUBHOCTL NPO-
Liecca 3a CYeT COoKpalleHUst pacxoja SMeKTPOIHEPT, YMEHbLUEHUST OTXOA0B M CTokoobpa-

30BaHUA.

O6nactb NpUMeHeHNs

PeannsoBaHo Ha OONbLUMHCTBE EBPOMEWCKUX, CEBEPOaMEPUKAHCKMX U POCCUNCKNX

3aBojax. an/IMEHﬂeTCﬂ Ha HOBbIX N CYLLEeCTBYHOLLUX NPeanpUATUAX.

PakTopbl peanmsaumm

COBOKYMHOCTb AaHHbLIX MEPOMPUATUA MPUHOCUT NONOXUTENBHBIN 3DPEKT: yMEHbLUA-
FOTCS MOTEepU BOMOKHa W HanonHuTenew, cokpaijaetcs obbem cTokoobpaszoBaHUA WU, COOT-
BETCTBEHHO, COKPALLaKTCA 3aTpaTbl HA OUNCTKY CTOYHbIX BOZ, YMEHBLUAETCH Pacxof aek-
TPO3Heprum.

CcbinoyHas nuteparypa:. [3].

4.4.2 Pekynepauus Tensa npu npousBoacTee 6ymarn u kaptoHa

OnucaHne TeXHONormm

CywwuneHasa yacte BAM/KOM ansa cywkn Gymaru/kapToHa MCNonb3yeT MNOYTU BCHO
TEMNMOBYIO SHEPTMO, NoTpebnsemyo Ha BymaxHOM/kapTOHHOM npounssogcTee. CylunnbHble
ycraHoBkM BAM/KOM obopyayroTca TennonsonmpoBaHHbIMA BEHTUNALMOHHLIMW KOMNakamm
C CMCTEMOV OTBOAA U3-NOJ Kornaka NapoBO3AYLUHOW CMECK 1 NOAAYEN ee Ha Tennopekyne-
pauuto. Tennoeon KM cylumnbHOM YacTu B 3HAUYUTENBHON MEPE ONpeaAenaeTc NHTEHCUB-
HOCTBHO BEHTURSALUMM W yAareHUsl BO3yxa U3-Noj Komnnaka MallvHbl, a Taioke UCMonb30Ba-
HVYEeM BTOPMYHbLIX 3HepropecypcoB. CucteMa pekyrepaumm TENNoBon SHeprum obecneuvsaeT
CHWXeHWe NOoTpebieHns TONNMBHO-3HEPTETUYECKMX PECYPCOB 3@ CYET MCMONb30BaHWA BTO-

PUYHBIX SHEepropecypcos. PereHeprpyemoe Tenso UCnosnb3yeTcs Ans NOAOrPEBa CyLUMMBHO-
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ro Bo3gyxa, Ha oborpes noTorka, Ha nogorpes ob6opOTHOW BOAbI, MOLCETOUHOM BOAbI, TEX-
HOMOTMYECKOW BOAbI, MCNOMb3yeMoW Ha cnpbickn BAM/KOM.

BaxHbIM hakTopoM ANS CUCTEMBI CYLLKM W peKyrepaumm Tenna seBiseTcs onTMmmnsa-
uns npouecca 06e3BOXKMBaHMA M MOBLILLEHWNE CYXOCTU DyMaXHOro NMonoTHa Nepes CyLUKOW.
Yem Bblwe cyxocTb ByMaKHOro MonoTHa Nocrne NpeccoBOM YacTh, TEM MEeHbLUEe TEnnoBown
aHeprmn TpebyeTcs Ans OKOHYaTenbHOM Cylikn Oymarn. MNoBbILLEHNE CyxOCTW MOMoTHa Ha
BXOAE B CyWwKy Ha 1 % faeT npuMepHO 4 % SKOHOMUM TENNoBOW SHeprum. NHTeHcudmkaums
npouecca 06e3BOXMBaHNS BONOKHA Nepeq CyLKon obecrneunBaeTCsl YCTaHOBKOW npecca ¢
pacLMpeHHON 30HOM npeccoBaHus (bawmadHbid npecce). [Npy STOM CyxXOCTb MOCne npecco-
BOW yacTu nosblwaeTcs A0 52 %. YcTaHoBka npecca ¢ paclUMPEHHOM 30HOW MPeccoBaHus
(6awmMayHbI NPecc) No3BOMSeT MOBLICUTL CYXOCTb MOMOTHA MOCNE MPECCOBOW 4acTu, 4To

[LaeT SKOHOMMIO SHepriKn B npouecce cylku B npegenax 20 % — 30 %.

JocTnraembin 3KkONOrnYecknii achekT

MoBbiweHWe 3HeproadPEeKTMBHOCTM NPOLECCa CYLLUKM 3a CHET CHWXEHUS noTpebne-

HWSI CBEXErO Napa Ha CyLuky Symaru/kapToHa.

Bospencrame Ha OKpYXKatoLyo cpeay

CHwkeHne noTpebneHus CBeXero napa Ha cywky Oymarw/kaptoHa ofecneyvBaeT
YMEHbLUEHWE BblpaboTku napa Ha NPEeAnpUsTUN, YTO CHKAET BO3AEUCTBME HA OKPYXKAIOLLYHO
cpeay.

OpraHnaaums konnaka CyLIMIbHOW YacTu, OCHALLEHHOrO CUCTEMOW aBTOMAaTMKKL. KO-
HOMUA 3SHEPrnn 3a cYeT Tenna pekynepauum n curHanusauun CHwwKaeT pUCK HeCc4acCTHbIX
cnyJvaes.

Cuctema Tennopekynepauum CyLLMMbBHOM YacTu NO3BONAAET CHU3UTL NapOBO3AYLUHbLIE

BbIOpOCHI B aTMocdepy.

3KCI'IJ'IV8Ta[:I.VIOHHI:Ie AaHHble

YCTPOMCTBO CyLUMIBLHOTO KOJNaka C CUCTEMOW WCMONb30OBaHUSi pereHepupyemoro
Tenna MakcMMmarnsHO ofecrneyMBaeT paBHOMEPHOCTb BNE@XHOCTU MO LUMPUMHE MOMOTHA, YTO
BEAET K NMOBLILLEHUIO Ka4eCTBa NPOAYKLMH.

OKOHOMUS 3HEPrUK 3a CHET TENa pekynepaLmm napoeo3ayLuHon cmecu 4o 10 %.

0O6nacTtb NPUMEHEHNS!

B cywwunbHo yactv BAM/KAM nns 6onblumnHeTBa BUAoB Symaru/kapToHa.
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PakTopbl peanusaunm

OcHOBHbIMY (hakTopamMu Ansi peanqsaumn TEXHONOMMN ABNAKTCS: SKOHOMMUSI 3HEPruu,
CHUXEHVE KOHAEeHCaun 1 KanneobpasosaHus, TymaHa, ynydleHue KnMMaTWYeckux ycro-
BUI TPYAA, yIyULIEHWe KayecTsa NpoayKLMA.

CcbinoyHas nutepartypa: [3].

4.4.3 Bnonornyeckas 04MCTKa CTOUYHbIX BOJ,

OnucaHmne TeEXHONOrMu

Buronorvyeckas (BTOPUYHES) OYMCTKA CTOYHbIX BOJ — 3TO OYMCTKE C MOMOLLBIO aK-
TWMBHOrO mna nytem agcopbuum, xemocopbumn, Grocopbumm, Koarynauum, GuookucrneHns.
3aeck okncnsieTcs GONBLUMHCTBO CyLLECTBYIOLLMX 3arpsi3HSIFOLLIMX BELLECTB B CTOYHbIX BOAAX.

[ns BTOPUYHOM OYMCTKM OCHOBHBIMW anbTepHaTMBamy siBNsOTCS aspobHasi u aHas-
pobHasa cuctembl Buomnormyeckon oumctkn. OfHako BO3MOXHOCTW aHaspPOBHOW OYUCTKM
orpaHNYeHbl OYUCTKON CTOMHBIX BOJ, C BbICOKOW KoHUeHTpauwmen XK (~2000 mr/n), noatomy 3Ty
TEXHOJOMMIO0 B OCHOBHOM MPUMEHSIFOT Ha NPEANPUSTUSX, UCMOSb3YIOLLUX BTOPUYHOE BOMOKHO.

B kauyecTBe a3pobHON OYUCTKM UCMONMb3YHT pasnuyHble BapuaHTbl: Buonornyeckas
O4YMCTKa C MCMONb30BaHWEM aKTUBHOO MNa, aspobHble NorpyxHble 6uounneTpel, Goduns-
TPbl, BUONOrMYECcKNe peakTopbI.

O630p Hambonee pacnpocTpaHeHHbIX CUCTEM a3apobHOM BMONOrMYECcKOr OYUCTKU

npeacraeneH B Tabnuue 4.7.

Tabnuua 4.7 — O63op Hanbonee pacnpocTpaHeHHbIX cUcTemM aspobHON GUONOrMHECKO OUYMUCTKN

O6nactb ObheKTUBHOCTL
npumeHexus | lNMpeumyLle- CHWKEHUA
Cucrema HepocTaTtku
(BMNK Ha Bxo- cTBa Harpysku
Aae), mr/n no BNK | no XMNK
1 2 3 4
OgHocTynenHva- Tpaguumon- | Beicokoe 3Heprono-
Taa ouncTka C HbIN npo-|TpebneHve; 6Gonbwoe
NCMOnNb30BaHNEM uecc; KONMMYeCTBO  U30bITOY-
aKTMBHOroO una GonbLuon Horo una; npobnemMsbl ¢
onbIT  npwu-|pasbyxanvem wnm c| 85 % — |60 % —
100-1000 |meHerun NnaBaroLLMM UIOM 96 % 85 %
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O6nactb O heKTUBHOCTL
npumererus | MpenmyLye- CHMXEHNA
Cucrema HegocraTtku
(BMK Ha Bxo- cTBa Harpysku
Ae), mr/n no BMK | no XMK
1 2 3 4
[ByxcTynernua- YnyJyweH- |Bbicokoe 3Heproro-
Taq ouncTtka c Hble cBOW-|Tpebnenne;, 6GonbLloe
MCNOb30BaHEM CcTBa aKTUB-|KONMYECTBO  U3OLITOY-
aKTVBHOrO  urna Horo una HOro nna
(co CTYMNEHbIO
BbICOKOW Harpys- 8% — |75% —
Ky una) 600-1200 98 % 90 %
OpHocTyneHya- BesonacHeIn | YyBcTBATENEH K MOBbI-
Tble  a3pobHble npotecc; LWEHHbIM KOHLEHTpaLu-
NOrpyHbie durKCMpo-  |AM  B3BELUEHHbIX Be-
BrodunbTpbI BaHHas wecTs 60% — |50 % —
20-100 |[6uomacca 65 % 55 %
[OByxcTynenva- BesonacHen | YyscTBUTENEH K MNOBbI-
Tble  a3pobHble rnpotecc; LUEHHbIM KOHLEHTpaLu-
NOrpy>xHble PVKCMPO-  |AIM  B3BELUEHHbIX Be-
BrodpuneTpbl BaHHas LecTB 60% — (50 % —
100-300 |6uomacca 70 % 60 %
BroduneTpbl <100 MpocTas Puck 3acopeHus; 3anax
Marnon npou3Bo- KOHCTPYK-
AUTENBHOCTU uus; Huskoe
3Heproro-
TpebneHue;
oxnaxaeHve 60% — |50 % —
BOAbI 65 % 55 %
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O6nactb SdpdekTmBHOCTL
Cucrema npuMeterms | Tpeumyuye- HeaocraTtku cripKeHAR
(BMNK Ha Bxo- cTBa Harpyskm
Ae), mr/n no BMK | no XK
1 2 3 4
BvoduneTpbl Mpocrasn Pwuck 3acopeHusi; 3anax
BbICOKOM MNpOu3s- KOHCTpYK-
BOAUTENBHOCTU uvWsi; HU3Koe
3Heprono-
TpebneHue,
oxnaxpexve 60% — |50 % —
200-800 (Bogbl 70 % 60 %
BuopeakTop c dukenpo- bonbwoe konuyecTeo
NOLBWKHBIM BaHHas M30bITOMHOrO Una
crnoem Buomac- 6uomacca;
cbl (MBBR) HET  UUpPKYy-
nupytowero
una; MeHb-
wun obvem 85% — |80%—
300-1500 |peakropa 95 % 90 %

Mpouecc 6uonorM4eckon OYMCTKN. XMMUYECKOe OCaXXAEHWE CTOYHbIX BOA B Bymax-
HOM/KaPTOHHOM MPOW3BOACTBE MOXET AONOMHATLCH MPOLECCOM XMMWUYECKOTO OCKAEHUS,
KOTOPbIA ncnonb3yetcsa nubo ao, nbo nocne Guonormyeckom o4ncTkU. B oTaenbHbIX cnyda-
AX XMMUYECKOE OCaXAEHNE MOXET ABNATLCA anbTepHaTUBOM BMONOrMYECKON OYUCTKE CTOM-
Hbix Bog. OcobeHHO xopolwa 3Ta TEXHOMOMMSA ANA ManbiX NpeanpuaTuin. XuMuyeckoe oca-
XAeHne nmeeT ocoboe 3HaueHne, korga HeobxoammMo nonyuntb Boree HN3Koe copepXaHne
opraHndeckmx Bellects (B uae XMK, BIK), yoanute a3oT, ¢hocdop 1 B3BELLUEHHbIE BELLE-
cTBa.

Xnmunyeckoe ocaxaeHne npeanonaraeTt Ao6aBneHne XMMUKaToB ANA U3MeHeHUs u-
3MYECKOro COCTOSIHWS PaCTBOPEHHbIX UMW B3BELLEHHbIX BELECTB C MOCNEeAYoLWMM UX yaarne-
HWeM nyTemM ocaxzaeHus unun dnotaumm. B kayecTBe XMMMKaTOB NS OCAXKAEHUA Yalle BCero
MCMOSb3YHOT COJNM antOMUHWS, XIIOPUA Xenesa, CepHOKMCIOE Keneso, cynbdar xeneaa, ns-

BeCTb. [Ansa onTummaanmmn hroKynauum NPUMEHSIIOT NONMU3NEKTPONUTLI.
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OPPEKTUBHOCTE XUMUYECKOTO OcaxaeHuss coctaenseTr ao 97 % — 99 % no B3ee-
weHHbIM BellecteaM, 70 % no XIK. K HepgocTatky MeTofa MOXHO OTHECTU yBenuyeHue B
OYULLIEHHOW CTOYHOW BOLE UOHOB antoMUHUS UMK xenesa.

B GymMaxkHOM NMpOoMbILLNEHHOCTM 0B6OPOTHasA U CTOYHAas BOAbI ABNAOTCA CPefon, B KO-
TOpOW OKasbiBaeTcs GOMbLUMHCTBO BelecTB, fobaBnaeMbix B GyMaxHyt0 Maccy npu ee nog-
rOTOBKE.

MeponpusiTa No CHWKeHUo cOpoca CTOYHOW BOAbI C XUMUYeckumn fobaBkamu siB-
natoTcs obLLUMM NogX0A0M B BEAEHUM TEXHOIOMMYECKOro npoiecca.

Kpome obLiero nogxoaa k CHUWxeHW0 cbpoca xnmmyeckux fobaBok ¢ BOAON BO3MOX-
Ha 3aMeHa XMMUWKaTOB Ha akomnorndeckn 6esppegHble xummdeckne aobasku. buopasnarae-
Mble, HETOKCUYHbIE W GLMOMOrMYECKM HEeaKKyMyNMpyEeMbIE XUMMKATbI AOIMKHbI NMPUMEHATLCA
Be3/€, rae TONbKO BO3MOXHO.

Onucanve npuBepeHo Takke B nNyHKTe 4.1.20 «buonormyeckana oumcrka CTOYHbIX

BOA».

HocTturaembin 3konormyeckum sadekt

CHWKEHNE Harpy3ku CTOYHbIX BOA HA BOLOEM B 3aBUCMMOCTW OT BUAA BbINyCKaeMOW
Bymarn/kapToHa, Mx CBOWCTB, pacxoaa BOAbl HA TOHHY NMPOAYKLUMMK, NPUMEHSEMBIX XUMUYe-

cKkux [oBaBoK, a Takke OT KOHCTPYKUMM U paBoTbl OYUCTHBLIX COOPYXEHUINA.
Boanencrere Ha OKPYXarLLYIO cpeay
CokpalleHre cOpocoB B BOAOEMBI, CHKEHWNE 3arpsi3HEHNST OKPY)XaroLLIen cpeapbl.

OKkennayaTaunoHHbIe aHHbIe

A3apobHas Bronormyeckan 04YMCTKa CTOYHbIX BOJ, YCMELLHO NPUMEHSETCA CBbile ABa-
auat net. OPMEKTUBHOCTb CHWKEHUS Harpy3ku Anisi pasnmvyHbIX CUCTEM BMONOrMYECcKoin

oumcTkm coctasnseT no BIMK ot 60 % ao 98 %, no XMK ot 50 % no 90 %.

Obnactb npUmMeHeHust

buonornyeckas ouMCTKa CTOUHbIX BOA MOXET NPUMEHATLCA KaK Ha CTapblX, Tak 1 HaA

HoBbIX npeanpusaTusax LIBI.

dPakTopbl peanusaumm

O6ecneyeHne CHKEHUSA KpUTEpUEB cOpoca CTOUHbIX BOA (KONMUYECTBO, 3arpsid3HEHUS)
3a CYET YCTaHOBKM B cUCTEME BMONOMMYECKON OYUCTKM COBPEMEHHOTO 060pYAOBaHNS 1 Tex-
HU4YeCKoro obcnyxmeaHus.

CcbinoyHas nuteparypa: [3].
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4.4.4 O6e3BOXKMBaHMUE OCAAKOB OUUCTHbLIX COOPYXXeHUIN

OnucaHme TeXHONormm

Ha ounctHbix coopyxeHusix npegnpuatuii LIBIN obpasyetca Gonbluoe Konmyectso
ocagka Ha CTYNEHN NEPBUYHOW OYUCTKW, M3BBITOYHOrO akTMBHOrO una npy Guonoruyeckomn
ouMCTKE M Wnama npu goounctke. OBbpaboTka BCEX BMAOB OCAAKOB OCYLLECTBNAETCH, Kak
npaBuo, COBMECTHO, MOCKOMbKY 0CafKkM GUOMOrMYeckor U XMMWMYECKOM OYUCTKM MIOXO
06e3BOXMBaIOTCA M ANS ynyyleHus crnocobHocTn k 06e3BoXMBaHNIO UX HEOBXoAMMO CMe-
LUMBATb C BOJIOKHUCTBLIM OCaAKOM.

Llenbio ob6e3BoxmnBaHUA SBMASIETCS MO BO3MOXHOCTM Gofbluee yganeHue Boabl K3
ocagka Ang ynpoLeHUsi ero OKOHYaTENbHOW yTUnn3auum.

Onuncanne npuBegeHo B nyHkTe 4.1.21 «O6e3BoxMBaHNE 0CaAKOB OYUCTHBIX COOPY-

XKEHUN».

HocTturaembivi akonormyeckum sddekt

CoKpalLeHMe KONMYECTBa OTXO40B Ha 3aXOPOHEHME.

Bo3aencTemne Ha OKpYKaroLLYIO cpegy

CHWXeHWe 3arpsisHeHNs! TPYHTOBBIX BOA,.

JKcnayaTaumMoHHble AaHHbIe

YMeHblueHne o6bema ocapka npubnuantensHo B 20 pas, ynpoLueHe OKOHYaTenbHOM

yTUNM3aLmMm ocagka.

O6nacTb NpUMeHeHns

ObesBoxMBaHe ocagka MOXET NPUMEHATBECA KaK Ha CTapblX, Tak M Ha HOBbIX Npes-
npusTuax LIBM.

PakTopbl peanusaumm

HeoBXoauMOCTb YBEIMYEHUS] COREPXKAaHWS CyXUX BELUEeCTB B LENsX YNPOLEHWs

TPaHCMOPTUPOBKM 1 OKOHYaTENBHON YTUN3aLMM ocazKa.
4.4.5 YnyuweHHaa cucteMma nepepabotku 6paka (BAM/KOM)

Onncanme TexHonornm

Cucrema cbopa u nepepaboTku Gpaka npefycMaTpuBaeT akkymynsaumio Gpaka oT
BCEX TEXHOMOrMYeckux nepenernos B GacceliHe-akkymynsaTope, Yto obecneunsaeT ctabunb-

HOCTb paBOoTbl MNOTOKA MallUMHLI M A03MPOBaHUA Gpaka B Komnoauumio Gymaru/kaptoHa. Ak-
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Kymynauumsa 6paka aBnseTcs BaxHbIM (hakTopoM Npy 0cTaHOBaxX NPOU3BOACTBA U COKpaLLlaeT
c6poc BONOKHA B kKaHanNM3aumio.

Cucrema noarotoBky Opaka, BKYas CrylweHue, AOpoCnycK, OUUCTKY, COPTUPOBaHNE
Ha LeneBblX COPTUPOBKAx B HECKOMNbKO CTyneHewn, ofecrneuvBaeT ONTUMAarbHOE KayeCTBO
BTOPWYHOIO BOSIOKHA Arsi UCMONb30BaHUS €ro B KOMNO3uuumn Bymarmn/kapToHa.

MepepaboTka oTxonos B notokax BAM n KM B 0CHOBHOM BKIMIOYaET crneayoLee:

- nepepaboTKy OTXOA0B COPTUPOBaHMA NPW NOAroTOBKE ByMakHOW Macchl;

- yNaBnueaHue BONIOKHa B MOKPOW YacTu;

- NnepepaboTKy BNaXHOro u cyxoro 6paka.

HocTturaembii sKkonornyecknin adpdekT

CHwxeHne pacxofa neperYHbIX NonygdadpukaTos.

Bosagencrene Ha okpyXaroLlyo cpeay

CokpalleH/e 0TXOA0B 3a CHET pereHepaummn o6opoTHOro bpaka.

OKCNayaTaUMOHHbIE AaHHbIE

Wcnone3oeaHne obopoTHoro 6paka B komnoauuum 6ymarvn/kaptoHa go 20 %.

ObnacTtb NPUMEHEHUS

B LIBIM npw BeipaboTke pasnuyHbIx BUAOB Bymarn/kapToHa.

PakTopbl peanvsaiimm

OCHOBHbIMM (haKTopaMu peanusaumn SBNSETC MCMoSb3oBaHNe BTOPVYHOTO BOSIOKHA

M COKpalleHe OTX0A0B npounsBoacTBa.

CcbinoyHas nuteparypa: [3].

4.4.6 Cucrema ynaBnuBaHUs BOJTIOKHa U3 OGOPOTHLIX U (MIN) CTOYHbIX BOZ,
npousBoacts BOAM/KOM

OnucaHne TexHonormm

Mepep cTyneHb0 BUONOrMYECKON OYNCTKM NPON3BOACTBEHHbIE CTOUHbIE BOAbLI ByMax-
HbIX MPEeanPUATAA NOLBEPratoTCA NEPBUYHON MEXaHUYECKON OUMUCTKE, HerTpanusaummn, o6o-
raweHuto GUOreHHbIMN ANEMEHTAMN U YCPELHEHMIO.

MepBuYHas nnu MexaHnyeckas O4MCTKa NPOU3BOACTBEHHbIX CTOYHBIX BOA BKIHOYAET:

- rpybyro OUMCTKY OT KPYMHbBIX BKITFOYEHWIN U Necka;

- MEXaHWYECKYIO OYUCTKY OT MENKOAMCNEPCHBIX B3BELUEHHbIX BELLECTB MNPV MOMOLLM

CUN rpaBnTaLmK.
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Ha HekoTopeix npeanpuaTusax LIBM Ans nepBMYHON OYMCTKM MUCMONb3YHOTCA METOAbI
dpnotaumm unu dpunsTpauumn.

AP DheKTUBHOCTE YAANEHUSA B3BELUEHHBIX BELLUECTB MPU MEPBUYHON OYUCTKE MOXET
ObiTb B nNpegenax 60 % — 90 %. CTeneHb yaaneHns NerkoocaxaaemMblX TBEpAbIX YacTull,
Kak npasuno, sbiwe — 90 % — 95 %. CoaepkaHne B3BELLEHHbIX BELLECTR Moche NepBuYHON
OUMCTKM MOXET HaxoanTbea B npegenax 30-200 mr/n.

AnA BbipaBHMBaHWA konebGaHuU pacxofa U KOHUEHTpaLMA 3arpasHEHNIA CTOYHBIX BOZ
npefycMaTpusaeTcsl CTyneHb ycpeaHeHus. Bpems Belaepxku B GacceniHax-ycpeaHutensx
cocraBnaeT NpUBNM3NTENBLHO 4 u.

TvnoBas cxema nokanbHOM NPeABapuUTENBHON OYUCTKM NpedycMaTpusaeT cbop cTou-
HbIX BOA, PUNLTPAaLMIO, CTYMEHb XMMUYECKOTrO OCaXAEHMs!, OCaKAEHNE B3BELLEHHbIX 4acTuL
B OTCTOMHMKE. CTOoYHas BoAa Nocne foKanbHON OYMCTKU HanpaenseTcs B 0OLLy0 cuctemy
OYUCTKN NPON3BOACTBEHHOMN BOAbI.

Ans ounctkn o6OpOTHOM/CTOUHON BOABI B TEXHONOMMYECKOM MOTOKE TakKe MPUMeEHSI-
eTcsi MmeTog MemBpaHHoW unbTpaumn. MeM6paHHbie TEXHONOMMKW, B 3aBUCUMOCTM OT pas-
Mepa nop memBpaHbl (KOTopble NPUMEPHO COOTBETCTBYHOT «MOMEKYNAPHOMY BeCy» yaansie-
MbIX OPraHWYeCKUX COEAUHEHUW) U AaBNeHNa unbTpaumn, TeopeTuieckn cnocobHbl yaa-
natb novtn 100 % opraHnyeckux BewecTs 6e3 MCMoNb30BaHWUA HeXenaTenbHbIX CoeauHe-
HWI B BOJHOW cpege.

B 3aBMCUMOCTM OT pa3mepa Nnop MOXHO BblAENNUTb pasHbie MemOpaHHbIe NMPOLEeCChI:
- MYKpOOUNBTPAaLUSA, KOTOPas NPUMEHAETCA NPU AaBMEHMN Hke 1 6ap C UCrosb3o-

BaHneM MembpaH ¢ pasmepom nop 0,1-0,2 MKMm;

- ynbTpadunbTpaumsa ocyLecTBnAeTCs Npu nepenaae aasneHvs B 1-2 6ap;

- HaHoMnbTpauma (HP) nnm obpatHein ocmoc (O0) ocywlecTensieTcs Npy AaBneHun
15-25 Bap.

TpeboBaHusa K Mepam Mo NpPeLOoTBPALLEHNIO HEeraTUBHbLIX 3hdeKTOB OT co3aaHus 3a-

MKHYTbIX BOLHbIX CUCTEM:
- ANs npepoTepalleHns 3abvBaHna Unn nsHoca obopyLoBaHNA BOAA ANA OXnaxze-

HWH, YNNoTHUTENbHaa Bo4a U OCBETNEHHas Boga Ha cnpbicku BAM/KAM npoxoaut ouncrky
Ha duneTpax;

- peunpKkynMpyemas ynnoTHUTenbHas BoAa CUCTEMbI BaKyyM-HACOCOB OXNaXKAAETCS B
TennoobMeHHWKe 1K 3a c4eT pasbaBrieHns CBeXelr Bogon 40 HEOOXOANMOWN TeMnepaTypbl;

- onpegeneHne TpeboBaHWA K Ka4ecTBy BOAbI, BKIOYAs COAEpXaHWe B3BELUEHHbIX
BELLeCTB, XeCTkocTb, pH, TeMnepaTypy, ¢ Lensio HeOOXOAUMOCTU UCMONb30BaHUS ee LS
pasHbIX TEXHONOMMYECKMX Nepeaenos 1 obopynoBaHns;

- BbIOOp oOnpedeneHHbIX BUAOB XMMMKaTOB ANS Mpou3BogcTBa Oymarw/kaptoHa B

YCNoBmAX MakCMmManbHO 3aMKHYTOro Lukna BOAOOﬁOpOTa C UeNnblo CHWKEeHUA HakonneHuna
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XUMNKaTOB B 060pOTHOI‘/lI BOAEe 3a cyeT cneu,mcbmqecmx CBOWCTB KaXX4oro XxmMuKkaTa B yCcro-
BUSX UCMONMb30BaHUA B XXUAKOM cpeage — asToMatmn3ayma cMcteMbl MOHUTOPKUHIA U na6opa—

TOPHBI KOHTPOIb NOTOKOB OGOPOTHON BOABI.

Hocturaemsiin skonormyeckuin adpdexr

OnTumMusaums M noBbIEHUE 3PPEKTUBHOCTU OUNCTKN OBOPOTHOM U CTOYHOW BOA.
CreneHb yaaneHus TBepabix yactuy Ao 90 % — 95 %.

Bo3aencrene Ha okpyXatoLLyo cpeay

CokpalleHne konmyecTea copacbiBaeMbIX CTOYHbIX BOA, U 3arpA3HEHUIN B HUX.

SkcnnyaraunoHHbIe AaHHble

JKoHOMUS NepBUYHBIX NonydabprkaTos, cokpalleHve notTepb BonokHa ao 2 %.

O6nacTtb NpUMMEHEHNsA

B LBl ansa pasnuyHbix Npou3BOACTB.

DdakTopbl peanusauum

OcHoBHbIMK hakTOpamMn ANA peanu3aumm TEXHOMOMMN SBMAOTCH: CHWKEHNE copep-
XKaHVA 3arps3HSAIOLNX BELECTB B CTOYHbIX MPOM3BOACTBEHHBLIX BOAAX, CHWKEHWe pacxoga
BOITOKHUCTLIX NnonycabpukaToB, CHWKEHE NOTpPebneHna CBEXeN BOAbI.

CcbinoyHas nutepatypa: [3].

4.4.7 BHeapeHne aBTOMaTU3MPOBaHHON CUCTEMbI YNpaBIrieHUs NPOU3BOACTBOM
(ACony)

CoBpeMeHHble Lienntono3Ho-6yMarkHbIe NPEeLNPUSTUS NPakTUYECKN HE UMELOT MOCTO-
AHHOrO OBCNYXMBAIOLLEro nepcoHarna, NpUCYTCTBYIOLLEro B MPOWM3BOACTBEHHOM LEXe WUnuv
yyacTke. OnepaTuBHOe ynpasrieHne NpousBOLCTBEHHbIM MPOLECCOM OCYLLECTBNSETCA One-
paTtopaMu MpOM3BOACTBEHHBIX LIEXOB UMM Y4aCTKOB C MOMOLLLI aBTOMaTU3NPOBaHHON Cu-
CTeMbl OrnepaTMBHO-AMCrNeTYepckoro ynpaenermsa (ACOLY).

Mpwn npoussoacTee Oymaru/kapToHa OCHOBHbIE MECTa, rae U3MEpPEeHUs 1 aeTomaTuaa-
LMSA NOBLILLAKT Kak Ka4ecTBO, Tak W NPOUN3BOAMTENbHOCTb, @ Takke ynydllatoT SKonornye-

CKMe MnapameTpbl, NepeYmCcrieHbl HUXeE:
- oBopyfoBaHWe A4St O4UCTKM U3BLITOUYHOM 0GOPOTHOW BOAbI,

- TEXHOMOTMYECKMI y3en NPoLiecca COCTaBNEHNST KOMMNO3MLMM BYMaXHOW Maccel;
- y3en pa3mona BOMOKHUCTbIX NonydabpmkaTos;

- Mokpas Yactb BAM/KOM.

Onucanve npuseaeHo B nyHkTe 4.1.25 «BHeapeHnne cuctemsl ACOOY ».
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Tabnuya 4.8 — Kpartkoe pestoMe nepeyHst TEXHOMNOrMn, oTHocAWwmxea kK HOT, ANS MHTErpupoBaHHbIX NPEANPUATAN C BapkOW NO CyrnbdaTtHoOMY

cnocody
SdekTbl B OTHOLLEHUN YyPOBHEN NOTpebneHns n ammccnn (NobodHble addekTbl) BnusiHue
No Ha npowecc
HaumeHosaHue HOT Pacxoa BbIGpoch Teepable NpPoOun3BOACTBA,
n/n Pacxoa aHeprum | CHpocbl B Bogy .
XUMUKATOB B BO34YX OTXOAbI Hanpumep: 6anaHc
3HEepruv, BbIXO,
1 Cyxas okopka gpeBecuHbl [H. 3. 1 npu okopke B| | XIMK H. 2. H. a. 1 reHepaumsa sHep-
GapabaHax | BB MM B KOPbEBbLIX
l npn  coepe-|| obbem cTOY- KoTnax
MEH. MEX. | HbIX BOJ
OKOpKe
2 MpoaneHHas moanduun-|1 Npn  Bapke, [ (1) npn  Bapke|] XMNK H. . H. o 1 reHepauma sHep-
poBaHHas Bapka Lennto-|notpebHocTs B|(C) } AOX rmm

nosbl, HenpepbIBHas

(c)

nnn nepuogundeckas (b)

XMUKaTax

| npn otBenke

| npun
(b) (1)

ka (1) nevb ans

Bapke
BbINap-
obxura u3sBe-

CThn

1 OKOHYaTENbHbINA

BbIXO[4 LIeNNon03bl
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3O dekTbl B OTHOLWEHNN YPOBHEN NOTPeOneHns u ammccum (nobouHble apdekThl) BrnivsiHue
" Ha npouecc
HaumeHnoBaHve HOT Pacxog Bbi6pocsl TBepaple NpOV3BOACTBA,
n/n Pacxoa aHeprum | CHpocbl B Bogy ]
XUMUKaTOB B BO34yX OTXO0Abl Hanpumep: 6anaHc
3Heprum, BbIXog,
3amkHyTas no Boge cu-|| ] 1 XMK H. 3 H. 3 1 KadecTBO  Uen-
cTema COpTUPOBaHNS, | BB noNo3bl
OYNCTKM N MNPOMbIBKA | obbem cTou-
Macchbl HbIX BOA,
KncnopogHo-wenouHaa |1 B Oo- 1 B Og-ctynenn | | XK H. 3. 1 ocagku 1 reHepaums aHep-
Aenvranduvkaums CTyrneHu 1 okucneHve|| AOX rmm

| noTpebHocTb
B XUMMKaTax

npv otoernke

fenoro Lerno-
Ka

1 npu Kayctun-
3auymm M B U3-
BeCTepereHe-
paunoHHOM

neyn
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OdhexTbl B OTHOLLEHUM YPOBHEN NoTpebneHns 1 amuccuii (nobodHble acpdekTbl) BrivsiHue
Ne Ha npouecc
HaumeHosanne HOT Pacxog BbIGpOCHI Teepaple npousBoACTBAa,
n/n Pacxop aHeprun | Cbpockl B Boay )
XUMUKaTOB B BO34YyX OTXOAbI Hanpumep: 6anaHc
3HEpruv, BbIXOA
ECF-otbenka u npous-|1/] 1] 1 AOX { Ch H. a. H. a.
BOACTBO XMMWKaTOB [A115
Hee (B CpaBHEHUMM C OT-
Oenkom  snemeHTapHbIM
XITOPOM) MpY O4UHaKOBOM
uncne Kanna Ha Bxofe
OtoyBka w nosTOpHOe|H. 3 1 nap 1 XTK 1 Soswy H. s | BogonoTpeGneHu
NCMNOMb30BaHWE KOHAEH- e
caToB MOCIME O4YMCTKN B
CTPUMMUHI-KONOHHE
YactnyHoe  3ambikanue |1 oTbenka 1 BbINApKa } XMNK H. s H.a | BogonoTpebnexn
BogoobopoTa oTbenbLHOro e
uexa + yBenuyeHve Bbl-
napkm
YactnuHoe wnm nonHoe |H. a. 1 1 XMNK H. 3 H.s
NOBTOPHOE  UCMNONbL30Ba- | BB
HWE 4YMCTOW Oxnaxaaro- | obvem crou-
e Boabl HbIX BOA
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O dhekTbl B OTHOLLEHWM YPOBHEN NOTPEONEHNs U aMmuccun (NoGoYHble ahekTbl)

BnusHue

Ne Ha npouecc
n/n Hanmenosane HAT Pacxoa Pacxog aHeprun | C6pocel B BOaY Beiopoce! Teepasie rIPONSBORTTER,
XUMUKaTOB B BO34yX OTXOAbI Hanpumep: 6anaHc
3Heprun, Bbixoa
9 bydepHble emkoctn ana|H. a. 1 (BbINa@pka) | XMK H. a. H. a. H. a.
cbopa NpoTeyek LLeNoKoB
10 Pekynepaums tenna npu|H. a. ! H. a. | oT aHepreTtn-|H. o H. a.
NpoW3BOACTBE LENMHono- K,  BKMoYyas
3bl, Bymaru, kapToHa nr
11 3aMKHYTbIM UMKn pereHe-| | notpebHocTb |1 | XK nr H. s H. s
pauuMn  XMMWKaToB  AMA | B XMMUKaTax
BapKX Lienmnonosbl
12 Cbop wun pasnoxeHve|t 1 | XMK H. s H. s 1 reHepaumns sHep-
cynbaTHOro Mbina rmu, nonyyeHue
TannoeBoro Macna
13 Beiaenenne wnm  cbop|H. a. 1 | XMK 1 Sosy H. s Mony4eHne no-
ckunvgapa BoyHoro npopykra
B BUAe ckunupapa-
cbipua
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ShhekTbl B OTHOLLEHUW YPOBHEW NOTPEBNEHUS U SMUCCUIA (NODOYHBbIE 3PdeKTbl)

BnusiHue

Ne Ha npotjecc
) Haumenosanve HOT Pacxop, BbIGpoce! Teepaple NpOU3BOACTBA,
n/n Pacxoa aneprum | C6pocel B Boay
XUMUKaTOB B BO34yX OTXOAbI Hanpumep: 6anaxc
3HEepPruun, BbiXxoa
14 C6op cnabbix n Kkpenkux|| notpebHocTh (1 Ha cuctemy |H. 3. 1 Soby H. a. 1 reHepauuns aHep-
rasoB C MOCNEeAYHLUMM |B BO3MELLEHWUM | yNpaBneHNs mn (CKuraHne c
okiraHveMm B cneuvanu-| S/t nsbbitok S BO3BpAaLLeHeM
3upoBaHHbIX nevax, UPT, Tenna)
CPK
15 Buonornyeckaa oumuctka|f ) 1 XMAK 1 1
CTOMHbIX BOZ, | AOX
16 Obes3BoxuBaHMEe 0CaakoB |t 1 H. a. 0 ! 1 reHepauust aHep-
OUMCTHBIX COOPYXEHWUIA Tn 3a CYeT Cxura-
HUSi OCaAKOoB U Una
17 CxuraHne udepHoro Lie-|H. a. 1 BbInapka H. a. | Sogw, M H. a. 1 reHepauunsa sHep-

floka npu KOHLEeHTpaumum
Bonee 72 %

M1 B pereHepaumn-
OHHOM KOTNe
1 MOLLHOCTb  Mpo-

mn3BoAcTBa
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3O dekTbl B OTHOLWEHNN YPOBHEN NOTPeOneHns u ammccum (nobouHble apdekThl) BrnivsiHue
No Ha npowecc
HaumeHnoBaHve HOT Pacxog Bbi6pocsl TBepaple NpOV3BOACTBA,
n/n Pacxoa aHeprum | CHpocbl B Bogy ]
XUMUKaToB B BO34yX OTXOAbI Hanpumep: 6anaqc
3HEepPrun, Bbixoq
18 ObesBoxumBaHne otxopos|H. 3. 1 1 XMK H. 2. ! H. a.
UuKna pereHepaymm xu- | BB
MUKaTOB | obvem cTou-
HbIX BOA,
19 YnydweHHada npombiBKa| | 1 1 XK } Sobuy l
LiamMmoB OT pereHepaumn | BB
XUMMKaTOB | obbem cTou-
HbIX BOA,
20 AnekTpodunbTpbl nocne || cynbdaTa 1 H. a. | B3BeweHHble |H. a. H. 3
CPK, WPI, kotna pns|HaTpus) BellecTBa

COKnraHna Kopbl 1 ocaa-
KOB OYUCTHbIX COOpYyXe-

HN
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3O dekTbl B OTHOLWEHNN YPOBHEN NOTPeOneHns u ammccum (nobouHble apdekThl) BrnivsiHue
No Ha npowecc
o HaumeHnoBaHve HOT Pacxog Pacxog aHepr| Copoce! & BoaY Bbi6pocsl TBepaple NpOV3BOACTBA,
XUMUKaToB B BO34yX OTXOAbI Hanpumep: 6anaqc
3HEepPrun, Bbixoq

21 Kotnbl gnga oxuraHusa ko-|H. a. T Ha cucremy|H. a. 1 NOy l eHepauna  3Hep-
pbl U OCaAKOB OYUCTHbIX yrnpaBneHns 1 SOy, rmm
COOpYXeHWn, Hernpoeapa 1 B3BELUEHHbIE
n TOMNMBOMOArOTOBKA BELLEeCTBa,
ANA HUX pnr

22 YnydlleHHble  cuUCTeMbI| | 1 H. s H. a. ! 1 BbIXO4  MpPoAYyK-
nepepaboTkm Opaka L
(BAM n KOM)

23 Cuctembl  ynaenuBaHus || (111) 1 XMK H. 3 ! | BoponoTpebneHn
BONIOKHA W3 K3ObITOYHOM | BB e
(cTouHOR) BOAbI
BOM/KOM

24 JIOC po ounctHeIX CcO-|1 1 OnextposHe || XIMK H. 3 H. 3 H. 3
OPYXXEHUN prus | BB

25 BHegpeHue cUcTeMbl | | l ] l l 1
ACOLOY
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3O dekTbl B OTHOLWEHNN YPOBHEN NOTPeOneHns u ammccum (nobouHble apdekThl)

BrnnsHue

Ne Ha npouecc
HaumeHnoBaHve HOT Pacxog Bbi6pocsl TBepaple NpOV3BOACTBA,
n/n Pacxoa aHeprum | CHpocbl B Bogy ]
XUMUKaTOB B BO34yX OTXO0Abl Hanpumep: 6anaHc
3HEPrK, BbIXOZ
26 KombBuHupoBaHHaa  Bbl-|H. 2. l ] l l 1 yBennyeHme Bbl-
paboTka Tennosou U paboTkM aHEPTN

ANEKTPUYECKON 3HEPTNN

MpumeyaHne — 1 — MOBbILIEHUE; | — CHWDKEHUE; H. 3. — HET 3dpekTa (Mnm HesHauuTenbHbIN apdekT; (1/]) — adhdekT MOXET ObiTb UNK

He ObITb (HE3HAUMTENbHOE BAWSIHUE B 3a@BUCMMOCTY OT YCIoBuWi); ¥ — npeanonaraetcs, 4To NPoBoANTCS 3pdEKTUBHAS OUYUCTKA CTOYHBIX BOA, MM —

NapHUKOBbIE rasbl.

Tabnuua 4.9 — Kpatkoe pestoMe nepeyHst TEXHOMNOrMmn, oTHocawmuxesa k HOT Ang nHTerpupoBaHHbIX NPEANPUATUN C BapKOW MO Cynb(UTHOMY

crnocoby, Npou3BOACTBY MEXaHNYECKOM Macchl 1 Bymaru n kapToHa

BapabaHax
|l npyu coBpem

MeX. OKOpKe

| BB
| obbem crTou-

HbIX BOA,

3O dexTbl B OTHOLWEHNN YPOBHEN NOTPeOneHns u ammuccnm (nobouHble apdekThl) BrivsiHue
Ne Ha npouecc
Haumerosarve HOT Pacxog Bbi6pochl B TBepable Npon3BOACTBa,
n/n Pacxoa aHeprum | CHpocbl B Bogy ]
XUMUKaTOB BO34YX OTX0/bl Hanpumvep: 6anaHc
3HEeprum, BbIXog,
1 Cyxas okopka gpeBecuHbl [H. 3. 1 npwn okopke B| | XIMK H. 2. H. a. 1 reHepaumsa sHep-

TMn B KOPbEBbIX

KoTnax
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3O dekTbl B OTHOLWEHNN YPOBHEN NOTPeOneHns u ammccum (nobouHble apdekThl) BrnivsiHue
No Ha npowecc
HaumeHosaHve HAT Pacxop, BuiGpockl B TBepaple NPOM3BOACTBA,
n/n Pacxoa aHeprum | CHpocbl B Bogy
XUMUKaToB BO34YX OTXOAbI Hanpumep: 6anaqc
3HEepPrun, Bbixoq
MpoaneHHasa wnu Henpe-|1 Npv Bapke (1) npn  Bapke|] XMNK H. . H. a. 1 reHepaumsa sHep-
pbiBHas (C) Bapka uen-|| npu otéenke |(c) (1) Bbinap-|] AOX rmm
nonosbl Ka 1 OKOHYaTENbHbIN
BbIXOZ Lenmnonosbl
3amkHyTbIN  BOA00BOPOT| | ! 1 XK H. 3 H. 3 1 KayectBO  Uen-
COPTMPOBaHMSA, OYNCTKN U | BB noNo3bl
MPOMbIBKWN MaccChbl | obbem cTou-
HbIX BOA,
MoBTopHOE wmcnonb3oBa-|H. 3. 1 nap 1 XMK | cepocopepx |H. a. H. 3
HME KOHLEHCATOB LiENmo- awmx
NO3HbIX MPOW3BOACTB MK rasos

nx otaernbHaa o4ncTka
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OdbhekTbl B OTHOLLEHUW YPOBHEN NOTPEGNEeHUs: U AMMCCHiA (MOBOUHbIE adodeKTbI) BnusiHue
Ne Ha npovecc
Havmerosanve HAT Pacxop, BbIGpochk B Teeppble Npou3BOACTBA,
n/n Pacxopn aHeprum | C6pock! B Bogy ]
XMMUKaTOB BO3AYX OTXOAbI Hanpumep: 6anaHc
3HEprn, BbIXOA
CBop rasoe c BbICOKOM || noTpebHoCTb | (1/]) H. a. 1 XMNK pnr 1 reHepauusa sHep-
KOHLEHTpaUMen  CepHu-|B XMMUKaTax mm
cToro aHmgpuga m mx
JanbHenllee UCMonb3o-
BaHVWe B TEXHOMOrMW ANA
MPUrOTOBNEHUST  Bapou-
HbIX pacTBOpPOB
Pekynepauma Tenna npu|H. a. l H. 3 | oT sHepretu-(H. 3. H. 3
MPOV3BOACTBE LENMHONo- KW, B TOM 4uC-
3bl, Oymarn, KapToHa, nenr
TEPMOMEXAHNHECKON
Macchl
bydepHbie emkoctn gns|H. 3 1 (BbINApKa) | XMK H. a. H. a3 H. 3
cbopa M3ObITOYHBIX Lie-
1I0KOB 1 0BOPOTHOM BOAbI
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3O dekTbl B OTHOLWEHNN YPOBHEN NOTPeOneHns u ammccum (nobouHble apdekThl) BrnivsiHue
" Ha npouecc
HaumeHosaHve HAT Pacxop, BuiGpockl B TBepaple NPOM3BOACTBA,
n/n Pacxoa aHeprum | CHpocbl B Bogy
XUMUKaToB BO34YX OTXOAbI Hanpumep: 6anaqc
3HEepPrun, Bbixoq
8 Kotnel ana oxuradua|H. a. T Ha cucremy|H. a. 1 NOy l 1 reHepaums sHep-
OPEeBECHO-KOPbEBLIX  OT- yrnpasneHuns 1 SOy, rmm
X040B, OCafKOB OYUCT- | (npwn nenone- 1 B3BELUEHHbIE
HbIX COOPYXEHWA W TOr- 30BaHNn Ha BeLlecTea
NMBONOATOTOBKA ANSA HUX COBCTB. HYXAbl pnr
9 OnexkTpodunbTpbl KoTnos (H. 3. 1 H. s | B3BeweHHble |H. a. H. 3
ANA CKUraHus ApeBecHO- BellecTBa
KOpbEBbLIX OTXOA0B, Ocaf-
KOB OYUCTHBLIX COOpPYXe-
HUIA
10 Buonornyeckas ounctkal|l 1 1 XMNK 1 1
CTOYHbIX BOA
11 ObesBoxumBaHWE 0CafKoB |1 1 H. 3 1 ! 1 reHepaums aHep-
OUMCTHBIX COOPYKEHUIA MM 3a CYeT cxura-
HWSA 0CafKoB U Una
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3O dekTbl B OTHOLWEHNN YPOBHEN NOTPeOneHns u ammccum (nobouHble apdekThl) BrnivsiHue
Ne Ha npouecc
HaumeHosaHve HAT Pacxop, BuiGpockl B TBepaple NPOM3BOACTBA,
n/n Pacxoa aHeprum | CHpocbl B Bogy
XUMUKaToB BO34YX OTXOAbI Hanpumep: 6anaqc
3HEeprum, BbIXog,

12 YnydweHHsle  cuctemsl | 1/] 1 H a | H. 3 1 BO3BpaT BOJIOKHA
nepepaboTkn Opaka B NPOM3BOACTBO
(64OM n KOM)

13 Cucrtembl  ynaenvBaHus | | 1M 1 XMNK H. a. 1 BO3BpaT BOMOKHA
BONOKHA W3 K3ObITOYHOM | BB B NPOU3BOACTBO
(cTouHOR) BOAbI | BogonoTtpebneHn
BOM/KOM e

14 BregpeHvne aBTOMaTunan-|| l ] l 1 3 PEeKTUBHOCTb
pPOBaHHOW CUCTEMBI paboTbl NPOUN3BOA-
ynpaeneHus  npounsBof- cTBa
ctsom (ACOLY)

MpymeyaHne: 1 — NOBLILEHWE; | — CHWXKEHWE; H. 3. — HeT addekTa (Mnu HesHaunTENbHbIN 3ddekT); (1/]) — adbdekT MoxeT BbiTb Unu

He BbITb (HE3HAYMTENLHOE BAWSIHUE B 3aBUCMMOCTY OT yCrnoBui); ¥ — npeanonaraetcs, 4To NPoBOANTCS 3PEKTUBHAA OUUCTKA CTOYHBIX BO/
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Pasgen 5. Haunyvwme goctynHbie TexHonoruu (HAT)
5.1 BuiBOoAbI MO HaUNy4YWUM AOCTYNHbIM TexHonoruam (HAT) B BN

MpuBeaeHHbIe B aToM pasaene BbiBogbl No HAT kacalorcs TEXHONOrMYeCcKMX npouec-
COB WHTErPUPOBaHHbIX WM HEWHTETPUPOBaHHbLIX LENMON03HO-OYMaXHbIX NPEeAnpUsSTAR, a
VMEHHO:

- NPOV3BOACTBA LIeNmntono3bl U3 APeBECUHbI UNW APYrMX BONOKHUCTLIX MaTepyanos;

- NPOM3BOACTBO Oymaru Unu KapToHa C NPOM3BOACTBEHHOM MOLLHOCTBIO, MPEBbILLAaKo-
wen 20 T B CyTKM.

Hannbie BoiBoabl No HAT oxeatbiBaloT cneaytowme 6M3Hec-npoLeccsl Npy Npon3Bos-
cTBe cynbdarHOW, HeUTpanbHO-CYyNbMUTHON, CYNbGUTHOW LIeNono3bl, BONOKHUCTLIX MO-
nydabpukaros (44M, TMM, XTMM), Gymaru n kapToHa:

- CUCTEMA 3KOJIOTUYECKOrO MEHEAXKMEHTA;

- ynpaBrneHue martepuarbHbiMM pecypcamMy U Haanexalwjas opraHvsauus npov3Boa-
cTBa;

- yripaBneH1e BOAHbLIMM PECYPCaMU U CTOYHLIMM BOAAMU,

- ypaBneHne cucTemol noTpebrieHus SHepreTUYeckUx PecypcoB U aHeprodddek-
TUBHOCTLHO;

- ynpaBneHne CHWKeHNeM BbIOPOCOB B atMocdepy;

- yrpaBneHne CUCTEMOM KOHTPOIS KIOYEBbIX NapamMeTpoB NPOLECCOB NPOMU3BOACTBA;

- yrnpaBneHre cUCTeMoin obpalleHnst ¢ OTXo4aMu.

Boieogbl no HAT He 3aTparvBaloT cCrnegylowpne  TEXHONMOMM4YEeCKMe MpoLec-
cbl/obopynoBaHme:

- MPOW3BOACTBO LIENSI0N03bl U3 HEAPEBECHOrO BOMOKHMUCTOrO Chipbs (Hanpumep, Len-
1ono3a 13 o4HONETHUX PacTeHui);

- CTauMoHapHble ABUraTenun BHYTPEHHErO CropaHus;

- SHEepreTUYeckne yCTaHoBKM ANS BbIpaboTKM Napa u aNeKTposHeprun (MyTem cxura-
HWS TOMNMBA), 38 UCKITIOYEHMEM COLOpereHepaLMoHHbIX KOTMOB;

- CyLUMINbHAA YacTb C BHYTPEHHEN ropenkon SymarofenartenbHON MaluWHbl U Meno-
BaribHOW YCTaHOBKM.

TexHonorm, NepeYncrIieHHsIe N ONUCaHHbIE B aHHOM pasfene, He ABNSTCA npea-

nncbiBaOWLMMN 1N ncyepnbIBaoLWMMNA. Ha npakTuke mMoryTt ObITb UCMONb30BaHb! apyruve me-
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TOAbl U TEXHOMOTMK, KOTOPblE 0BECNEeUMBalT PaBHOLIEHHBIA YPOBEHb OXPaHbl OKPYXatoLwen
cpeapbl Ny NPEBOCXOAAT 3TOT YPOBEHb.

Ecnu He ykasaHo MHOe, BbIBOAbI MO TexHoromam HAT senstotcs obLwenpymMeHMbIMU.

YpoeHu c6pocoB 1 BbIGpocoB, cooTBeTcTByIoMe HOT

YpoeHu cbpocos 1 BeibpocoB, cooteeTcTByOWMe HOT, npeacraeneHsl 3a ycpeaHeH-
HbIV NEPUOA BPEMEHN B PasNNYHbLIX €4MHULEAX U3MEpPEHNs (HanpuMep, KOHLEHTpaumm 1 3Ha-
YeHUN yAernbHOW Harpyskn — Ha TOHHY BbIMyCKaeMOoW npogykumm). 3Tn cnocobbl BbIpaXKeHNs
ypoBHel cbpocoB 1 BbiBpocoB, cooTBeTcTBYIOWMX HAT, paccMaTpmBaloTCs Kak 3KBUBaNEHT-
Hbl€ anbTepPHaTUBLI.

Ana vHTerpupoBaHHbIX LENnono3HO-byMaxHbIX MPearnpusTiR, YpoBHU COpPOCOB M
BbibpocoB, cooTBeTcTBYytOWMe HAT, onpeaeneHHbie Ans OTAENbHbLIX MPOLECCOB NPOU3BOA-
cTBa Lennionossl, 6ymarn nvnu apyron npoaykuum, AomkHbl 6biTb 06beauHeHbI nponopym-

OHarbHO Ux Aorne B cymme cEpoCcoB 1 BbIGPOCOB.

HaHHble no cbpocam B Boay cooTBeTCTBYIOWME ypoBHio HAOT

Ecnn He yka3zaHo nHoe, npu npumeHeHnn HOT ykasaHbl CpeAHEeCYTOUHbIE UK Cpea-

HerofoBble faHHbIe Mo copocam B BOAY.

HopmanbHble yenosus Ansa BbiOpocoB B atTMocdepy

YpoBHu BeIBpOCOB B aTMocdepy, cooTBeTcTBYoWMe HOT, npuBeseHbl Ansa cTaHaapT-
HbIX YCMOBWI: CyxOW ras, Temnepatypa 273,15 K n gaenenve 101,3 klMa.

JaHHble no Bblibpocam B aTMocdepy COOTBETCTBYHOLLIME YpoBHKO HAT

Ecnu He ykasaHo uHoe, npu npumeHeHn HOT ykasaHbl cpegHeCcyToYHbIE UK

cpefHerofoBble faHHble Mo Beibpocam B atMocdepy.

O0wwme BbiBoabl N0 HAT Ans Liennono3HO-OyMapKHOW NPOMbILLINEHHOCTM

BeiBogkl no HAT, HanpaeneHHbIe Ha CHWKEHWE BO3AENUCTBUS HA OKPYXKAIOLLYHO Cpeay

no KMYeBbIM NapameTpamM BO3LENCTBUS, NPMBEAEHbI B NMyHKTax 5.1-5.12.
5.2 Cucrtema 3KONOrM4eckoro MeHemxmMeHTa

HAOT-1. YnydweHne obLmx 3KONorMyecknx nokasartener npeanpusTuii no NpousBos-
CTBY Lennonosbl, Bymarn u kapToHa nyTeM BHEAPEHWUSI U MOAAEPKAHUA CUCTEMbI SKOMOru-

yeckoro meHeaxmeHTa (Environmental management systems-EMS).
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HAT skntovaeT crneayoLme MeponpuaTUS:

- obsizaTenLCTBa pyKOBOACTBA B 06NacTu 3KOMOTMYECKOW MOMUTWKW, B TOM 4Wcne
BbICLLEro PyKOBOACTBA;

- onpejerneHne 3KONOrM4YECKON MONUTUKK, BKNOYaAA HEMNpepbIBHOE yny4lleHve ynpas-
TNeHns B 3TOW cdepe;

- NNI@HMPOBaHNE N BHEeAPEeHVE HeoBXoAMMbIX NPOLUEAYpP, Lenen n 3agady B CoveTaHnm
C (OUHaAHCOBLIM NMAHMPOBAHNEM N MHBECTULIMAMW,

- BHEAPEHVE NpoLeayp, yaensas ocoboe BHUMaHne

- CTPYKTYpe 1 OTBETCTBEHHOCTY,;
- 0By4eHuto, 0CBEAOMIEHHOCTU U KOMMETEHTHOCTU PaboTHUKOB;
- CBSI3AM 1 KOMMYHUKaLUAM,;
- MOTUBaLUM PabOTHUKOB;
- cucTeme JokyMmeHToobopoTa
- 3cbPEKTMBHOMY YNPaBMNEHMIO MPOLIECCOM,;
- NporpamMmmam TeXHUYEeCKOoro obcnyxmBaHns;
- FOTOBHOCTW K Ype3BblYaiHbIM CUTYaLUAM 1 pearMpoBaHUIo Ha HUX;
- COBNIOAEHNIO MPMPOAOOXPAHHOTO 3aKOHOAATENBLCTBA;
- NpoBepka paboTbl M NPUHATUE KOPPEKTUPYIOLLIMX Mep, oBpaLLas 0coboe BHUMaHue Ha:
- MOHUTOPVHI 1 N3MepeHne nokasaTenen npoueccos
- KOPPEKTUPYIOLLME U Mpeaynpexaatowme 4eicTeums,
- BeAeHve yyeta

- HE3aBUCKMbIA BHYTPEHHWA U BHELIHWA ayAuT (rAe npakTukyeTtcs), 4Tobbl onpepe-
JIUTb, COOTBETCTBYIOT NI CUCTEMbI 3KONIOrMUYECKOrO MEHEKMEHTA 3annaHUpOBaHHbIM Mepo-
MPUSITUAM W MPOLLIW 1N JOMKHBIM 0OPa3oM BHEAPEHWE U MOAAEPKKY;

- 0030p CUCTEMBI SKOMOTMYECKOrO0 MEHEMKMEHTa M €€ MOCTOSHHYIO MPUrOAHOCTS,
afeKBaTHOCTb U 3P dPEKTUBHOCTb CO CTOPOHbI BbICLLENO PYKOBOACTBA;

- oTCnexvBaHve pa3paboTkmn IKONOrMYECKN YNCTbIX TEXHOSIOTUIA;

- paccMOTpeHMe BO3JEWCTBUSA Ha OKpYXatloLlylo cpefy OT BO3MOXHOro BbiBOAa M3
aKcnnyartauum ycTaHoBKW/06opyAOBaHNA Ha CTaaum NpOEKTUPOBaHMSA HOBOMO 3aBOja 1 B Te-
YeHWe BCero cpoka sKkcnnyatauum

- perynsipHoe npvMeHeHne OTpacrieBoro CONOCTaBUTENBLHOrO aHanmaa oTAenNbHbIX Mo-

KasaTenewn.
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5.3 YnpaBneHue matepuanbHbIMM pecypcaMu U Haanexauas
opraHusauusa npouMsBoacTsa

HAT-2. OntumanbHoe ynpaeneHne maTtepuanbHbIM1 pecypcamMn 1 Hagnexawjas op-
raHusauusi Npou3BOACTBa AN CBEAEHMA K MUHUMYMY BO3AEVCTBUS Ha OKPYXatoLLylo cpeay
NPOU3BOACTBEHHBLIX npoLeccoB nytem MCronb3oBaHus KOMBMHaLMK MeTo-

Jnos/oGopynoBaHus, NpusedeHHbIX B Tabnuue 5.1.

Tabnuya 5.1 Metoabl/obopyaoBaHue, ucnonb3yemble npu  onTMMM3aymu ynpasneHus

maTepuanbHbIMU pecypcamm

MeTtoa/o6opynoBaHne MpUMEHMMOCTb

a |TwaTenbHblid OTGOP U KOHTPOMb ChIPbsA, XMMMKaTOB, MaTepua-| ObLenpyuMeHUMbI
noB u go6asok

6 |AHanua3 npuxopa-pacxofa XUMUKaTOB, BKIHOYMas KOHTPOINb Ka-

YecTBa U HOPM pacxopa

B CTpemneHme K CHMXEHWIO YPOBHA NCNONb30BAHNA XUMWKATOB B
COOTBETCTBMN C TE€XHONOrM4eCKMMn pernameHtTammn npou3esoa-

cTBa Npu coxpaHeHUM KavecTBa KOHEYHOMN npoaykunm

r |MuHMMUW3aumMs nonagaHWsl BELLEeCTB B MOYBY WU3-3a MPOTEYEK,
U3-3a BO3[YLLHOMO OCaXAEHWS U HEMPaBUITbHOTO XPaHEHMUsI Cbl-
pbsl, NPOAYKLMM MM OTXOA0B, B TOM YWCHE MPU HELUTATHbIX W

(Mnn) aBapUnHbLIX CUTYyaUUSX

4 |lMoaroToBka U peanusaums NporpaMm ynpaeneHus cGpocamu,
BbIGpOCaMM 3arps3HAOLLMX BELLECTE U 00pasoBaHUa TBepAbIX

0TX0A0B
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5.4 YnpaBneHue BOAHbLIMU pecypcamMu U CTOYHbIMU BOAAMU

HAOT-3. YnpaeneHne cycTteMol NpefoTBPaLLEHUS 3arPsA3HEHUA CTOYHBIX BOA OT xpa-
HEHWUs1 U NOAFOTOBKW APEBECUHbI, MyTEM UCMONb30BaHUs kKomBuHaumm metopos/ o6opyaosa-

HWUsI NpuBeAEeHHbIX B Tabnmue 5.2.

Tabnuya 5.2 Metoabl/o6opyaoBaHue Ana NpeaoTBPaLLEHUS 3arpA3HEHUIA CTOYHBIX BOA OT XpaHeHUs

WU NOAroTOBKU ApeBeCUHbl

Metop/obopyaosanue MpumeHumocTb

Cyxas okopka ObwenpmmeHnm

BeTtoHvpoBaHue nnowaaku necHon 6upxu 1, B 4act-|[pMMeHMMoCcTe MOXeT ObITb
HOCTW, MOBEPXHOCTEW, UCMOMNb3yeMbIX ANA XPaHEHWsl [orpaHuyeHa u3-3a pasmepos
wenbl necHon Oupxu W nnowaan

Ana xpaHeHua

B |KoHTponb pacxopa CrpbICKOBOM BOAbl U CBeAeHWE K|B 0CHOBHOM npyMeHuM
MUHUMYMY KONMUYECTBA NOBEPXHOCTHbIX JIMBHEBbIX

BOJ, YAanseMblIx C NecHon 6upxm

r | COop 3arpsasHEHHbIX NMBHEBbLIX CTOYHbLIX BOA, C NECHOW | MpUMEHnMOCcTe MOXET ObITb
OUPXM W ypaneHuwe 3arpssHeHHbIX B3BELUEHHbIX W|OorpaHudeHa CTEeneHblo 3a-
TBEPAbIX 4acTuL, OT CTOYHbIX BOA nepen Guonornye-|rpssHEHNs  NIMBHEBbLIX  BOA,
CKOW O4UCTKOM (Hm3Kon KOHLIEHTpaLmen)
n (Mnn) pasmepamm craHumn
OYMCTKM CTOYHbIX BOg (Bonb-

wre obbembl)

B coorsetcTBuM ¢ HOT kONM4eCTBO CTOYHbLIX BOA OT CyXOW OKopku cocTaensieT 0,5—
2.8 M7 B.C.L,

HAT-4. OnTmanbHOe ynpaeneHWe CUCTEMOW NPEAOTBPALLEHUS 3arps3HEHWA CTOM-
HbIX BOJ], CHWKEHME pacxofa CBeXeW BoAbl M 06pasoBaHUst CTOYHbBIX BOA MPW MPOU3BOACTBE
Lienonossbl, 4PeBecHON Macchl, Bymary, kapToHa C NMOMOLLBH KOMOUHALMM MeTOLOB, Mpu-

BeAeHHbIX B Tabnuuax 5.3, 5.4.
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Tabnuya 5.3 MeToabl/o6opyaoBaHne AnNA NpefoTBpaLleHns 3arpsi3HEHUN CTOYHbIX BOJA, CHUDKEHUE

pacxoga cBexen Boabl U 06pasoBaHnst CTOMHbIX BOA

MeToa/o6opyaosaHue [MpymeHnmocTb

a KOHTpOJ'Ib n ontuMmnsaumna ncnofib3oBaHnA BoAbl B ocHoBHOM NPUMEHNMBbI

B |MOHUTOPWHI CTEneHW 3aMKHYTOCTU CUCTEMbI BOJLO-
MOMb30BaHUSE M MOTEHUMArnbHbIX HELOCTaTKOB; UC-
nonb30BaHWe [OoMonHUTENLHOrO 0oBopyAoBaHUs Npu

HeobxoaAMMOCTH

r |OTgeneHne MeHee 3a|'pF|3HeHHOI;I yI'IJ'IOTHI/ITeJ'IbHOIZ
BOAbLI OT BaKyyM-HacoCoOB U MNMOBTOPHOE €€ WUCMOoJb30-

BaHue

4 |OTpneneHne 4iCcTOM oxnaxparowen BoAbl OT 3arpsis-
HEHHOW TEXHONOIMMYECKON BOAbI U MOBTOPHOE €€ UC-

nonb3oBaHuWe

e |loBTOpHOE WCMOMb30BaHWE TEXHOMorM4yeckon Bogbl|MpYUMEHNM Ha HOBbLIX 3aBoAax
NS 3aMeHbl CBEXeW BOAbI (LUMPKynsAUMsS BOAbI W 3a-|1M npu mMoaepHusaumn. [Mpu-
MKHYTbI LMK BOAOMOSb30BaHNS) MEHMMOCTb MOXET OrpaHunym-
BaTbCA WU3-3a KadecTBa BOAbI
n (unn) TpeboBaHMN K Kade-
CTBY MPOAYKUMM UMW  TaKux
Kak ocaxgeHue/obpasoBaHne
OTNOXEHNUA B CUCTEME BOAO-

obopoTa

X |JlokanbHasi (BHYTpUW LiexoBasi) o4MCTKa TexHomornye-|B oCHOBHOM MpMMEHMM
CKOW BOAbI ANA YIyuLIEHNA KavecTsa Boabl 1 obecre-
YEHUA PELMPKYNALMA UMM MOBTOPHOMO MCMonb30Ba-

HUA

Tabnuuya 5.4 — KonmuecTBo CTOYHbIX BOA, cooTBeTcTBYowee HOT B Touke cOpoca nocne

TeXHONorn4eckoro npouecca Nnpon3sBoaCcTea

HanmeHoBaHne Npon3BoaCTBA EavHuya CpepaHerogoBoi
M3MepeHuss | ypoBeHb noTpebne-

HUA CTOYHbIX BOA1)

Mpon3BOACTBO NOATOTOBKM 4PEBECHOIO Chipbs MeIT B.C.L. 3,00-10,00
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HaumeHoBaHue nponssogcTea EavHnya CpepaHeroaooi
n3MepeHusi | ypoBeHb noTpebne-
HUA CTOMYHBbIX BOA1)
[MponssoacTBo GeneHom cynbarHOM LEensonosabl M°/T B.C.LL. 25,00-50,00
MponssoacTBO HeGeneHoW CcynbaTHON LENonossl M°/T B.C.LL. 15,00-40,00
Mpon3soacTBO CynbduTHOM GeneHon Lenmonossl AN | M7 B.C.L, 25,00-50,00
npounssoacTea Gymar
MpounasoacTBo cynbguTHOM HEGeneHoW Lienntonossbl M/T B.C.L. 20,00-45,00
Ans npousBogcTea Gymar
[Mpon3BoacTBO PacTBOPUMOMN LIENMIONO3bI MIT B.C.LL. 45,00-70,00
MPOU3BOACTBO HEMTPANLHOM CyNbMUTHON LISNMIONo3bl | MOIT B.C.LL. 40,00-60,00
Mpon3BoaCTBO MEXAHMYECKO MacChl M°/T B.C.M. 11,00-20,00
Mpounssoacteo XTMM 1 TMM M°HT B.C.M. 9,00-16,00
BbymarkHble habpumku, nCnonb3yowme NepBUYHOE BO- M 15,00-27,00
NOKHO
ByMaHbIe 1 KapToHHbIE habpuku, UcnonbayoLLpme Mo 15,00-30,007
BTOPUYHOE BOOKHO
Mpon3BoaCTBO CaHWUTaPHO-TUMIMEHNYECKMX BUAOB Byma- M 15,00-25,00

' C ncnonb3oBaHem BTOPUYHOIo BONOKHA C NCNONb-

30BaHMEM BTOPUYHOrO BOJSIOKHa

") CpepHeronosoii ypoBeHb noTpeGreHns CTOUHBIX BOA NPUBEAEH B pacdeTe Ha 1 TOHHY TOBapHOV

MPOAYKLUM OT AaHHOrO TEXHOMOrMYECKoro npolecca/nepeaena

2 Bonee Bbicokuii npejen ananas3oHa B OCHOBHOM CBsidaH C NPOM3BOACTBOM KapTOHAa AnA cknapj-

HbIX KOPOBOK)

5.5 YnpaBneHue cuctemMoi noTpedneHnsa 3HepreTMY4eCKuX pecypcos

M 3HeproadpeKTMBHOCTLIO

HAOT-5. OnTumansHoOe yrpaBreHne CUCTEMOW NoTpebrneHnsa aHeprn 1 SHeroaddex-

TUBHOCTBHO A1 YMeHblUeHUs pacxoha TOMJIMBHO-3HEPreTU4Yeckmnx pecypcoB U CHMKEHUA

TEXHOreHHOTO BO3[ENCTBUA Ha OKPYXAIOLLYH CPefy Mpov3BOACTBEHHbIX npoueccoB M TIL|

nyTem UCNOoNb30BaHWsA KOMBMHALMN METOA0B/MPOLIECCOB, MPUBEAEHHBIX HIKE.
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Tabnuua 5.5 MeToabl/obopyaoBaHue st yMEHBLUEHMWSI pacxoia TOMIMBHO-3HEPreTUYECKMX
PEeCypPCOB U CHWKEHWNS TEXHOrEHHOTO BO3AEUCTBUSA HA OKPYXKaIOLLYIO CPeay NMPOM3BOACTBEHHbIX
npoueccos 1 TOL

MeTtoa/obopyposaHue MpumeHumocTb

Peanusayumsa MNMporpammel sHeprocbepekeHns n aHeproadekTUBHOCTU

a |Wcnonk3oBaHve cuctem ynpasreHust SHEPrMen n sHepro-| B ocHOBHOM NpMMEHNM
pecypcamu, KOTOPbIE BKITHOYAIOT Cneayowme dyHKLMN:

I. OueHka obLero NnoTpedneHns 1 NPOM3BOACTBA SHEPTUW.
Il. OnpegeneHve To4YekK, KONMMYECTBEHHAs OLEHKa U OnTu-
MU3aLmsa BO3MOXHOCTEN UCMOMNb30BaHNS SHEPTUN.

lll. KoHTponb n nopaepxaHue onTUmarnbHbIX napameTpoB

3HepronoTpebneHus.

© |Mepbl MO 3HAYUTENBHOW PereHepauUmm Tenna U CHKEHUIO
ero notpebneHus:

- BbICOKOE COAEPXKaHME CYXUX BELLECTB B YEPHOM LLESIOKE
N KOpe;

- BbICOkuiA KM napoBbIx KOTNOB, O4HUM M3 NMPU3HAKOB KO-
TOPOro MOXET CIYKUTb, HAaNPUMep, HU3Kas Temneparypa
TOMOYHOrO rasa;

- apheKTMBHAA CUCTEMA UCMOMb30BaHNA BTOPWUYHOrO
Tenna, Hanpumep, ropsiier BoAbl C TEMNEPaTYpPON OKOSO
85 °C;

- N0 BO3MOXHOCTU MaKkCUMaribHO 3aMKHyTasi CUcTeMa BO-
AONonNb30BaHwus,

- BbICOKas KOHLIEHTpauUus LEenNsonosHoM Maccehl;

- UCMONb30BaHNEe BTOPUYHOrO Ternna ansa oborpesa 3ga-

HUA
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MeToa/o6opyaosaHne

MpyMeHMOoCTb

Mepexoa Ha ucnonb3oBaHue npupopaHoro rasa. Makcu-
MarnbHOe MPOU3BOACTBO 3HEPTMUN 3a CHET CXKUIaHWUA OTXO-
4oB 1 Opaka OT NpoM3BOACTBa Lienmniono3ssl, Bymaru, kap-
TOHa, KOTOpble HE MOFyT MCMONb30BaTbCA B OCHOBHOM
NPOV3BOACTBE, UMEIOT BBICOKOE COAEpKaHue opraHude-

CKUX BELLECTB U KaropumiHOCTb

MprMeHumo, ToNbKO ecnu
nepepaboTka u NOBTOpPHOE
UCMOJIb30BaHWE OTXOAOB 1
Bpaka nponsBofCcTBa
uenmionossl n Bymarn ¢
BbICOKMM  COAEepXaHuem
OpraHW4ecknx BELLECTB U
BbICOKON  TENNOTBOPHO-

CTblO HEBO3MOXHbI

MakcvmanbHO BO3MOXHOE YAOBMNETBOPEHNE NOTPEOHOCTH
B nape W 3MNeKTPO3HEeprMn C NOMOLLb0 COBMECTHOMO Mo-
nyyeHus Tenna n anektposHeprim TIL, CPK, apeBecHo-

KOPbEBLIX KOTMOB U Ap.

MpumeHnmo ana Bcex Ho-
BbIX NMPEANpUATMA U Ans
MOAEPHN3NPOBAHHBIX

BHEprocTaHuum

Mcnonb3oBaHe K3bbITOYHOro Tenna Ans CyLUKM 6rnomac-
Cbl 1 OCaaKOB OYUCTHbBIX COOpy)KSHVIVI, AnA HarpesBa nuta-
TenbHOM BOAbI SHepreTn4Yeckmnx KoTnos, TEeXHOMNornm4eckomn

BOZbI, OTOMMEHWS 3LaHWN

lMpymeHumocTe  paHHOro

metoga  MoXeTr  ObITb
orpaHudeHa B crydasx,
KOrfa UCTOYHMKM Tenna un
obbekT ansd mMcnonb3oea-
HUA Temna yaaneHsl Apyr

oT apyra

Usonsuusi coeanHuTEnbHOM apmMartypbl TpybonpoBoaos

napa v KoHgeHcaTa

Wcnonb3oBaHne 3apdEeKTUBHLIX BaKyyMHbIX CUCTEM AnS

obesBoxmBaHua Ha bBM

Ucnonb3oBaHve BbICOKOSMEMEKTUBHBIX 3SNeKTpoABUraTe-

new, HAacCOCOB 1 MeLlanoK

Wcnonb3oBaHve npe06paaoBaTene17| 4YacToTbl UCNOoNb3ye-
MbIX 3MEKTPOABUraTENEN HaCcOCOB, KOMMNPEeCCopoB, BeH-

TUNAUMOHHOTO 060PYA0BaHUA

B ocHOBHOM NPYMEHNMO

5.6 YnpaBneHue cHUXXeHMeM BbIGPOCOB B aTMocepy

HAT-6. MNpepoTepalyeHne n CHKeHNE rasoBbixX BbIOPOCOB, 06pasytoLmnxcsi B CUCTEME

CTOYHbIX BOA, NyTEM MCMONbL30BaHWA KOMOMHaLUmM METOLOB, NpuBeAEHbI Tabnuue 5.6.
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Tabnumya 5.6 Metoabl/o6opyaoBaHve Ansi NPeOTBPaLLEHNA U CHKEHNS ra30BbIX BbIOPOCOB,

06pasyloLuxca B CUCTEME CTOUHBIX BOA,

MeTtoa/obopygoBaHue MpymeHumMocTb

1. MakcumanbHO 3aMKHYyTasi cuctema BoAONOSIb30OBaHusA

a |MpoekTupoBaHne TexHonormyecknx npoteccos GymaxHown dab- |MpumeHrMo npu

pvkK, 6akoB XpaHeHUs Macchl U BOAbl, TPybonpoBoaoB u Hac-|MakcMmanbHo 3a-
celHoB TakuMm obpasom, uTobbl usberatb MPOAOITKUTENBLHOMO | MKHYTOM cucTeMe
BPEMEHW yAepXMBaHUS, MEPTBbLIX 30H UK 0bnacTen C MNOXUM | BOAOMNONb30BaHNA
nepemeLLMBaHNEM B LMPKYNALMA BOAbI U BO U3BEXaHWe HEKOH-
TPONMPYEMbIX OTNOXKEHUA, THUEHWSI U Pa3foOXEHUA OpraHude-

CKUX 1 BUONOrn4eckmx Bellecrs

6 [WcnonbsoBaHue Gmounaos, ANCNEPCAHTOB UMM OKUCTTUTESNbHBIX
areHToB (Hanpumep, KatanuTuyeckas Ae3vHMEKUUSA C MOMOLLBIO
Mepekncn BOAOPOAA) ANA CHWKEHWUA 3anaxa W pocta rHUNocT-

HbIX BakTepuin

B |YcTaHOoBKa BHYTPEHHENW OYMCTKM (PUNBTPOB BHYTPEHHEN OYUCT-
KM) ONS CHWKEHWS KOHLEHTPaLMA OpraHM4YecKMX BELLUECTB W,
cnefjoBaTensHO, BO3MOXHbIX NMpobnem c 3anaxamu B cucteme

0B0opoTHOWM BOAI

2. CucTeMbl OUUCTKU CTOUHBLIX BOA M 06pa6oTkn ocagkoB |B ocHOBHOM npume-
BO U3bexaHne yCnoBuM, KOrga CToOYHbIEe BOObI HUMO

unu wnam CtTaHoBATCA aH83p06HbIMM

a |MpumeHeHne 3aMKHYTbIX KaHaNM3aunoHHbIX CUCTEM C KOHTPO-
TTMPYEMOI BEHTUNALUMEN C UCMOSb30BaHNEM XUMUKATOB B HEKO-
TOPbIX CryYanx ANA CHYKEeHWs1 06pa3oBaHNs CepoBOAOPOAA MIN

Ang ero oknucneHna B cUCTemMax KaHanmnsaunm

B |O6ecnevyeHne 4OCTATOMHOM CTEMEHM aspauun U HaanexaLmx
CBOWCTB NEpEMELLNBaHUS B a3pOTEHKaX; PErynsipHas nposepka

cUCTeM aspauum

r |FapaHTnpoBaHne HopMarnsHOM paboTbl BTOPUYHOTO OTCTOMHMNKA

wnama u nepekadmsaHua wnama

4 | OrpaHuyeHne BpemeHU yaepKrBaHWs LWnama npu XxpaHeHun ny-

TeéM NOCTOAHHOIO HanpaseHna WwnamMma Ha obes3BoxuBaHne
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MeTtoa/o6opyaoBaHve MpumMeHnmocCTb

e yCTpaHeHVIe BO3MOXHbIX HENONaaoK U UCKNKYeHne aBapI/II7IHbIX

cuUTyaummn

X |lprUMeHeHne MeTo40B OYNCTKM ras3os OT 060py,£l,OBaHVIF|, B KOTO-

POM NMPOBOAUTCA CyLLKa nna, wnama

3 |[WcnonbsoBaHme nnactuHYaThIX TeNnooOMeHHnkoB. Hegonyle-
HVEe NCMONb30BaHNA B OXNaauTenbHbIX BallHAX HEOYULLEHHBIX

CTOYHbIX BOA,

5.7 YnpaBneHue CUCTEMOI KOHTPOSISA KIMOYEBbIX NapamMeTpoB

npoueccoB npou3soacrtea

5.7.1 MOHUTOPUHI KNIOUYEBLIX NapamMeTpPoB NPOLECCOB NPOU3BOACTBA

HAT-7. KoHTponb Ko4YeBbIX NapameTpoB TEXHOMOMMYECKOro npouecca Ha npeanpus-
TMSX (LaBneHue, TeMnepaTtypa, KONMYeCcTBO 3arpsA3HEHN B IbIMOBbIX rasax, Npoyne KIo4e-
Bbl€ MHANKATOPbI COrNacHO TEXHOMNOMMYECKUM PernaMmeHTamM nNpesnpusaTus).

HAT-8. KoHTponb 1 namepermne eoibpocor B atMmocdepy (NOx, S O, nbinb).

HAT-9. KoHTponb n nsmepermne cbpocos B Boay (XMNK, BIK, BaselwweHHbIe BewecTsa,
AOX, obwmin hocchop, obmin as3oT, pH, anekTponpoBOAHOCTD).

HAOT-10. PerynsipHbIA KOHTPOIb U OUEHKa pPacrnpoCTpaHEeHUs AypHOMaxXHYLLUX ra3oB
13 COOTBETCTBYIOLLMX UCTOYHMKOB.

OueHka pacnpoctpaneHuns AMNI moxeT ObITb CHUXEHA NyTEM NEPUOAUYECKOrO U3Me-
pPeHNA 1 oLUeHKU BbIBPOCOB, KOTOPbIE BbIAENSAIOTCS U3 pasHbIX MCTOYHMKOB (Hanpumep, uen-

TNHONO3HOM NNHUN, 6aKOB, 6yHKepOB wenbl N T. I'I.) C NOMOLLIbIO NPAMBIX 3amMepoB.
5.8 YnpaBneHue cuctemon obpaiieHus ¢ oTxogamm

HAT-11. CHwxeHre 06pasoBaHMa OTXO40B, BOBIIEYEHUE B MOBTOPHOE UCMONb30OBaHME
M NOAroToBKa ANA pasMeleHVMs Ha MONUrOHe MyTeM UCMONb30BaHWA KOMOUHaUUW MeTo-

JAos/npoueccos, npueeaeHHbIX B Tabnuuye 5.7.
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Tabnuua 5.7 Metoabl/060pya0BaHNE ANA CHUKEHUs 06pa3oBaHUA OTXOA0B, BOBEUYEHNE B
NOBTOPHOE MCMOb30BaHWe U NOATOTOBKY AMS PA3MELLEHNS Ha NONUroHe

Metoa/o6opyaoBaHue MpumeHMocCTb

a |PaspenbHbii cOOp pasnuyHbIX BULOB OTXOAO0B (BKMoYas pas-|B ocHoBHOM npume-

LeneHne 1 KnaccurKaumio OTXOLOB MO CTEMEHN ONacHOCTN) | HAMO

6 [O6veavHeHne noaxoaAwmx Bupos (dpakumn) oTxofoe Ans|B ocHoBHOM npume-

MOSTyYEHVsI CMECEW, KOTOPbIE MOryT JyLUe MCMONb30BaTLCs HUMO

B |MpenBaputensHas obpaboTka oTX0[0B nepes NOBTOPHLIM UC-|B OCHOBHOM  MpuMe-

Monb30BaHWEM Ha NPEANPUATAN UM nepepaGoTKo HUMO

r Bblpa6OTKa SHeprmm Ha mMecrte unu BHe 3aBoja U3 0TXoA0B C Ona wncnonb3oBaHus
BbICOKMM cofepXXaHueM roprounx opraHm4yecknx selwecTts BHEe 3aBojga npumMme-
HAMOCTb 3aBUCUT OT
AOCTYNMHOCTN TpeTbe-

ro y4actHuka

4 |MNpeasapuTensHas obpaboTka U MOATOTOBKA OTXOAOB nepes B ocHOBHOM npuMe-

yTUNM3aUmMen N BbIBO30OM Ha MOMMUroH HUMO

YpoBHn obpasoBaHna O0TXOA0B cooTeeTcTByowme HAT npu npounssoacTee cynbdar-
HOW/CynbMWUTHON LIeNsonossl U APeBECHON Macckl B COCTaBe MHTErpPMPOBaHHOrO Npeanpus-
T™MS ANS AENCTBYIOLLMX U HOBbIX/MOAEPHU3NPYEMbIX MPOU3BOACTB NpuBeAeHbl B Tabnuuax
5.8, 59.
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Tabnvya 5.8 — YpoBHM 06pasosaHmns 0TX0f0B cooTBeTCTBYoWwMe HAT. [eicTBylolme nponsBoACTBa

TexHonormyeckmmn nokasarens

CpeaHeroaosoe 3HayeHve

CpepHerogoBoe 3Ha4YeHNe

% AN VHTErpUpOBaHHbIX MPeA- | ANt IHTErpMpOBaHHbIX NPesnpUaTHii,
g, NPUATUA, B COCTaB KOTOPbIX | B COCTaB KOTOPbIX BXOAWUT NPOU3BOA-
Q BXOAUT MPOU3BOACTBO  CyMb- | CTBO CYNb(UTHOM LIENMNIONO3bI U Ape-
% chatHol yennionosbl, B T.4. AN BECHOW Macchbl, B T.4. Ans
s HebeneHas Benexas yen- HebeneHas BeneHas uennio-
i Lennionosa nionosa Lennionosa nosa
OTx0Abl UMKna pereHepayum XMMKaToB noanexawme | Kr/t B.c.L. 15,00-20,00 15,00-20,00 - 15,00-20,00
pasMeLLeHuto
Bropasnaraemble | KOpOApPEBECHbIE U OTXOLbI COpP- kr/te.c.4, | 400,00-550,00 | 400,00-550,00 | 400,00-550,00 400,00-550,00
oTxo4bl (B a.C.B.) TUPOBaHUSA (KOCTPA, CYUKM) B.C.M.
OTXOAbI COPTUPOBAHUS (HEMPO- Kr/TB.C.4. 5,50-6,00 5,50-6,00 5,50-6,00 5,50-6,00
Bap)
0Caf KN OUNCTHBIX COOPYKEHWNIN ke 45,00-50,00 45,00-50,00 50,00-80,00 50,00-80,00

') B pacueTe Ha 0/HY TOHHY TOBapPHOW NPOAYKLMM
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Tabnuya 5.9 — YpoBHu o6pa3oBaHus 0TX0A0B cooTeeTcTBylowme HOT. HoBble/MogepHM3npyemMble NpoM3BoACTBa

TexHONOrM4Yecknn nokasarernb

CpegaHerogoBoe 3Ha4YeHue

CpeaHerogoBoe 3HaveHune

;§: AN NHTErpUPOBaHHbIX NPEANPUATUA, B | ANS MHTErPUPOBAHHBIX NPEANPUATUIA, B
:)n’. COCTaB KOTOPbIX BXOAWUT NPOU3BOACTBO COCTaB KOTOPbIX BXOAUT NPOU3BOACTBO
§ CynbaTtHON Lienmnionossl, B T.4. ANS CynbUTHONW LIeNnionosbl U ApeBECHON
s Macchl, B T.4. ANA
g HebGeneHasa uen- | BeneHasa yennmonosa | Hebenenas yen- | Benenas yenniono-
i nionosa nionosa 3a
OTx0Abl UMKna pereHepayum XMM1KaToB, Kr/T B.C.L. <15,00 <15,00 - <15,00
noanexaue pasmeLLeHuno
Brvopasnaraembie KOpPOZAPEBECHbIE U Kr/T B.C.L, 400,00-550,00 400,00 -550,00 400,00-550,00 400,00-550,00
oTX0AbI (B a.C.B.) 0OTX0j4 bl COPTUPOBA- B.C.M.
HUA (KOCTpa, Cy4dKM)
OTX0Abl COPTUPOBA- Kr/T B.C.L4 <5,50 <5,50 <5,50 <5,50
HUA (Henposap)
0CafKVN OYNCTHBIX CO- kr/TD <45,00 <45.00 <50,00 <50,00

OpYXKEHUIA

"B pacueTe Ha 0AHY TOHHY TOBaPHON NPOAYKLMM.

YpoBHM 0BpasoBaHNs 0TxX0[0B, COOTBETCTRYOWME HAOT npy Npon3BoACTBE CynbdhaTHOW/CyNbUTHON LIeNniono3sbl U ApeBECHON

Macchl B COCTaBe UHTErPUPOBaHHOIO NPEANPUATAA AN AENCTBYIOLLIMX U HOBbIX/MOAEPHU3NPYEMBIX MPOU3BOACTB, NpuBedeHb! B Mpuno-

xerHun [ (tabnuuel A2 v [13).
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5.8.1 BeiBoak! no HAT ana cynb¢arHOro npousBoacTBa Lenntonosbl

ANa MHTErpypoBaHHbIX NPEANPUSTAN, BKIOYaOLMX NPOU3BOACTBO LENnonosbl, Npo-
M3BOACTBO Bymary nmnu kapToHa, ANA CHWKEHUs BbIGPOCOB 3arps3HAIWMX BELWECTB B
CTOuYHbIX Bogax, npumeHstotca HAT wn  HwkenepeuscneHHble KOMOWHaUMKM  MeETO-

[oB/NpoLeccos.
5.8.2 CtouHble BOAbI U 3arpsAA3HeHusi

HAOT-12. CHxeHne cOpOCOB 3arpasHAIOWMX BEWECTB B BOAHLIM OOBLEKT CO BCEro
NPeanpUATUS, NyTEM UCMONb30oBaHUS moaepHuanposaHHon ECF otbenku (Ge3 ncnonb3sosa-
HUA 3NeMeHTapHOoro xnopa), onucanve B Pasgene 4 v HAOT (nyHkTbl 4.1.3, 4.1.5, 4.1.7,

4.1.10), cornacHo MeToAOB, NpuBeAeHHbIX B Tabnuuye 5.10.

Tabnuuya 5.10 MeToabl/ob6opyaoBaHune Ans CHMKEHUSI COPOCOB 3arpsi3HAIOLLMX BELLIECTB B BOAHbIN

06BbEKT co BCEro npesnpusiTus

MeTopn/o6opyaoBaHue MpMeHnmocCTb

MoanduvumposaHHas Bapka nepeg otoenkon B ocHoBHOM npu-

3amkHyTOe CopTMpOBaHNE M 3(bEKTUBHAA NPOMbIBKA He- | MEHUMBI

BeneHol Macchbl

B | YacTnuHasa umpkynsauus TeXHONornyeckon Bogdbl B npouec- | Lmpkynauma sogbi
ce oTbenku MOXeT ObITb orpa-
HUYEeHa wu3-3a OT-
NOXEHWA npu OT-

Genke

r | OddEKTUBHBIN KOHTPOMb YTeyek, MPONUBOB K 3arpsiaHe- | MpuMeHUM

HWIM C NOMOLLEHO NOAXOAALLEN cnucTembl cOopa, 1 Bo3BparTa

4 | OBecneyeHre xopolUel BbINapky YepHOro LWenoka u cno- | Kak npaeuno
COBHOCTU pereHepaumMoHHOro koTna Ans paboTkl Ha NWKO- | MPUMEHUMBI

BbIX Harpyakax

e | YpaneHune 3arpAsHeHHbIX KOHAEHCaToB U NOBTOPHOE UX

ncnonb3oBaHue B npouecce

YposHu cbpocos cootBeTcTBytowme HOT nocne OYMCTHBIX COOPYXEHWIA B BOAHLIN

obbekT.
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B Tabnuuax 5.11 n 5.12 npueeaeHsl ypoBHu cbpocoe cooTeeTcTBytome HAT nocne-
OYUCTHBLIX COOPYKEHNA B BOAHBIN OOBEKT (HE MPUMEHNMbI A1 MPOM3BOACTBA PACTBOPUMON
Cynb®aTHON LENonosbl). XapakTepucTnka CTOYHbIX BOA ANA CyNbdaTHbIX 3aBOLOB U3NO-
»eHa B HOT-5.

Tabrvuya 5.11 — YpOBHU c6pocoB nocrne O4YMCTHbIX COOPYXeHun coteeTcTeyowme HOT npu

npousBoacTee 6eneHol cynbdaTHOM Lennonosbl. JehcTsyowme NponsBoaCcTea

TexHonorm4yeckmm nokasaTenb EavHnya CpeaHerogoBoe
namepeHua 3HavyeHune

Pacxop cTouHbIx Bog, (NoTpebneHune Boabl) MIT 100,00-150,00
Xummnyeckoe noTtpebnerme kucropoga (XMK) kit 8,00-30,00
Bronormnyeckoe notpebnerne kucnopopa (brkKy) Kr/T 0,80-1,20
Obuwee copepxaHune B3BeLLeHHbIX BellecTs (BB) Kr/T 0,60-1,90
06w a3oT (Nosw) Kr/T 0,25-0,40
06wmin pochop (Posw) KriT 0,01-0,04
AncopbupyeMble OpraHU4ecky CBS3aHHbIE ranoreHbl | Kr/T B.C.L.~) 0,25-0,40
(AOX)
TokcnyHoCTb OtcyTcTBKE

n Pacxop cTouHbIX BOA (CBEXEW BOAbI) AaH NO BCEMY NPEANPUSTUIO C YY4ETOM pacxoga Ha

oxnaxaeHue TypouH

2 Mokasarenu NpUBELEHbI MO TOBAPHOW NPOAYKLMU ATS UHTErPUPOBAHHbIX NPEANpUATUN,

cOpochbl B BOAY OT BYyMaXKHOro NpousBOACTBa BKIMOYEHbI

3 Nokasarenu NpUBELEHbI HA TOHHY BO3AYLUHO-CyXO/ 6EeneHon Lennonosbl

Tabrvuya 5.12 — YpoBHM COPOCOB CTOYHBIX BOJ, NOCME OUMCTHBIX COOPYKEHWNI COOTBETCTBYIOLLME

HAOT npu npoussoacTee 6eneHon cynbaTtHon Lennonossl. HoBble/MOgEPHU3MPYEMBbIE

npon3BOACTBa
TexHonornyeckni nokasaTernb EanHnya CpepHerogoBoe
N3MepeHnsa 3Ha4YeHune
Pacxop cTouHbIx Bof (noTpebneHve Boabl) MoIT < 100,00
Xummnyeckoe noTtpebnerme kucriopoga (XMK) kr/T? <8,00
Bronornyeckoe notpednenne kucnopopa (bIMKy) KriT <0,80
OBuwee copepxaHune B3BeLLeHHbIX BellecTs (BB) Kr/T <0,60
06w a3oT (Nosw) Kr/T <0,25
O6wwmin bocdop (Posw) Kr/T <0,01
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Ancopbupyemble OpraHn4eckn CBsi3aHHble ranore- kr/T B.C.L.~ <0,25
Hbl (AOX)
TokcnyHoCTb OtcyTcTBME

TYpPOUH.
2

4y OT 6YyMa)kHOrO MPOM3BOACTBA BKIOYEHDI.
3)

T -
) Pacxoa CTouHbIX BOZA (CBEXeli BOAbI) AaH N0 BCEMY MPEANPUSTUIO C yHETOM PACXOAA HA OXIAKAEHUE
MokasaTenu NpUBEAEHbI MO TOBAPHON NPOAYKLWU AN UHTErPUPOBAHHbIX NPEANPUATUIA, COPOCHI B BO-

MokasaTenu npuBeeHbl Ha TOHHY BO3JYLUHO-CYX0 DeneHoi Lennionossl

Tabnuya 5.13 - YpOBHU COPOCOB CTOYHbIX BOA NOCNE OYMNCTHBIX COOPYKEHUIN cooTBeTCTBYOWMe HAOT

npv NPon3BOACTBE HeDEeneHoM CynbMaTHON Lennonossl. JencTayowme nponssoacTsa

TexHONorM4ecknii nokasarenb EanHuya CpepHerogoBoe
n3mepeHuna 3HavyeHue
Pacxon cTouHbIx Bog, (MoTpebnenue Bogbl)’ MoIT 50,00-70,00
Xummnyeckoe notpebnerme kucnopopa (XIMK) kr/T? 5,00-12,00
Bunonormnyeckoe notpebnenue kucnopoga (brkg) Kr/T 0,30-0,70
Obuwee coaepxaHne B3BeLLEHHbIX BellecTs (BB) Kr/T 0,90-1,20
O6wwmin @30T (Nosuw) KriT 0,25-0,40
06wt pocdop (Posuy) Kr/T 0,01-0,04
ToKCUYHOCTb OtcyTcTBKE

X0J, CTOYHbIX BOJ, (CBEXel BOAbl) AaH NO BCEMY NPesnpuaTi 4ETOM X048 Ha oxna-
Y Pacxop cro oa (cBexel BO, aH no Bce e 10 C YYETOM pacxoia Ha oxna

XAeHne TypOuH.

2 NMokasaTenu npuBeAeHb! N0 TOBAPHOM NPOAYKLUN AMS MHTETPUPOBAHHBIX MPEANPUSITUIA, CBPOCHI B

BOAYy OT 6yma>|<Horo npon3BOACTBa BKIOYEHbI.

Tabnuua 5.14 — YpoBHM cOPOCOB CTOUHBIX BOA, NOCHE OYUCTHBIX COOPYXKEHUIA COOTBETCTBYIOLLMNE

HAOT npu npoussoacTee HebGeneHom cynbdaTHoM Lenntonossl. HoBblie/MoaepHU3npyemMble

npov3BOACTBA
TexHONnorm4yeckMn nokasaTenb EavHuya CpepHerogoBsoe
Nn3MepeHund 3HavYeHue
Pacxon cTouHbIx Bog, (noTpebrienune Boabl) ' MIT <50
XumMundeckoe noTtpebnenme kucnopoaa (XMK) kr/t 2 <5
Buonormnyeckoe notpedbnerne kucnopoga (briky) Kr/T <0,30
Ob6Lwee conepxaHmne B3BeLLEHHbIX BellecTs (BB) Kr/T <0,9
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O6wwmit a3oT (Nosw) Kr/T <0,25

O6Lwmii bocdop (Poswy) Kr/T <0,01

TOKCUYHOCTb OrtcyTcTBUe

T Pacxos cTouHbIX BOA (CBEXEN BOAbI) AaH NO BCEMY NPEANPUSTUIO C yUeTOM PacXOAa Ha OXna-
XOeHNE TYpPOVH.
2 Nokasarenn npviBeAEHbI MO TOBAPHON NPOAYKLIMM AN UHTErPUPOBAHHbIX NPeAnpusTUiA, cpoch! B

BOAY OT ByMakHOro NPOU3BOACTBA BKMIOYEHDI.

5.8.3 Bbi6pocbl B atmocdepy. CHuxkeHne BIOpOcoB
BbICOKOKOHLIEHTPUPOBAHHbLIX U HU3KOKOHLIEHTPUPOBaHHbIX AYPHONaXHYLWMUX

rasoB

HAOT-13. CHWxeHMe 3anaxa, BbIOPOCOB BbICOKOKOHLEHTPUPOBaHHLIX (BK) 1 HU3KOKOH-
ueHTpupoBaHHbIx (HK) aypHonaxHywimx rasos nytem cbopa BK u HK gypHonaxHyLimx rasos
OT BCEX TEXHOMOrMYECKNX NPOLIeCCoB.

HOT npegoTepalLaloT BbIGpockl NyTeMm cbopa BCex OTXOAALUMX rasos, CoAepx almx
cepy, BKkMovas BCe CAYBOYHbIE Trasbl, COAepXalye cepy MeToAoM, MPYBEAEHHOM B

Tabnuue 5.15.

Tabnuya 5.15 Metoabl/o6opyaosaHue npeaoTepallaioLme BbI6pockl BbICOKOKOHLEHTPUPOBaHHbIX
(BK) 1 HM3kOKOHLUEeHTpupoBaHHbIX (HK) gypHonaxHyLmx rasos

Metoa/o6opyanoBaHue MpymMeHMoCcTb

a | Cuctembl c6opa BK n HK pypHonaxHylmx rasos, Bkroya- O6wenprMeHM
wme B cebs cneayoLme SremMeHTbI:
e HaKpblBalOLME 3SNEeMEeHTbI, BbITSXXHbIE KOMNaku, mMa-
rmcTpanm U BbITKHbIE CUCTEMBbI.
e KOHTPOIb M cUCTEMa OBHAPYXEHNA YTEuek;

e MeTogbl no obecneveHuto 6esonacHoOn aKkcrnyaTa-

umobopyposaHus,
© | Cxuranme BK n HK gypHonaxHywmxrasos ¢ Mcnosnb3oea- | MNpumeHnm npv
HUEM: Hann4un cooTBeT-
e pereHepaumoHHOro KoTna; creytowero  obopy-
* n3BecTepereHepaLMoHHON neyu; AosBaHuA

L CI'IE‘LMaJ'IbHOIZ neyn Ana HekoHOeHCUpyemblixX ras3os,
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Metogn/obopyaoBaHue MpumeHuMoCTb

obopyaoBaHHOM MOKpbIMU ckpybbepamn ana yaane-

HWA SOy

e 3HEProKOTIIOB.
Ons obecrieyeHMss NOCTOSIHHON BO3MOXHOCTU CXUraHus
LYPHONAXHYLLMX BbICOKOKOHLIEHTPUPOBAHHBIX ra3oB ycTa-
HaBNMBAIOTCA BCMOMOraTesibHble cucTembl. Masectepere-
HEePaLMOHHbIE MeYn MOTYT CNYKUTb BCMOMOrarenbHbIMU
YyCTaHOBKAMWU Al pereHepauvoHHbIX KOTNOB; APYrYM
BCnoMoraTenbHbIM 060pyaoBaHUEM ABNSeTCa hakenbHas

cucTema n MasiorabapuTHbIN KOTer.

YpoBHu BbIGpocos, cooTeeTcTBytome HAT: copaepxkarnne SOz OT cxuraHus cepoco-
Lepxalux rasos coctaenseT: 1,1-1,2 kr/T B.c.4. OcraTodHbIn ypoBeHb paccesHHbIx AN co-
craenseT 0,25-1,00 kr/T B.C.L. (SBNSETCS MapKepHbIM BELLECTBOM ANSA CynbgaTtHOro npous-

BOACTBAa Lennonossbl).

5.8.4 CHuxeHue BbIGpoOCcOB U3 cogopereHepauuoHHoro kotna (CPK)
5.8.4.1 Beibpocbl SO; M cyMMapHoO# BocTaHOBIEHHOM cepbi (CBC).

HOT-14. CHwkeHne BbibpocoB SO2 n CBC u3 pereHepaLlMOHHOro KoTna ucnonbayet

HAT (pasnenst 4.1.11, 4.1.15) n komMGUHaALMIO METOA0B, NPUBEAEHHBIX B Tabnuue 5.16.

Tabnwuuya 5.16 MeTogbi/o6opyaosaHue no cHkeHuto Bbiopocos SO, n CBC 13 pereHepalnoHHOro

KoTna

Metogn/obopynoeaHue MpumeHnmMocTb

a | YBenuueHve coaepkaHus Cyxmx TBepabiX BELLECTB B B OCHOBHOM NpuMe-
YEPHOM LLIENOKEC MOMOLLBIO BbiNapuBaHusinepes ckura- | HAeTen

HUem

OnTMMU3MpOBaHHOE CXXUraHne MpumeHseTcs
6 | (Ycnoeus ropeHua MoryT ObiTb ynyulleHbl, Hanpumep,
MOMOLLIbIO MHTEHCUMMKaLMM NepeMELLIMBAHNA BO3AyXac

TOMSIMBOM, C MOMOLLIBIO KOHTPONA HAarpy3ku TOMKU 1 T.,D,.)

B | Mokpein ckpy66ep MpumeHseTca
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Tabnmua 5.17 — YpoeHu Beibpocos SO, n CBC ot CPK' cootsetctayiowme HAT

CpepHeropoBag
CpeaHecyTouHatos ) CpepHeroaoBoe 3Ha-
1.2 | KoHUeHTpauus ) "
MNapameTp KOHUeHTpauusa ' s yeHue
mMr/Hm® npu 6 %
mr/Hm® npn 6 % O, o kr S/T B.C.U.
2
CB<75% 10-70 5-50 -
S0, 3
CB 75-83% ¥ 10-50 5-25 -
O6uwjas BoccTaHOBNEHHas cepa
1-107 1-5 -
(OBC)
[a3oobpasHas | CB<75% 0,03-0,17
S (OBC-S + 5 - -
CB 75-83%2 0,03-0,13
S02-S)

") YBennyeHne copepkaHnsi Cyxoro BELECTBa YEPHOTO LLIENOKa NPUBOAUT K CHIKEHMIO BbIGPOCOB
SO, v nosbiweHnio NOy, noatomy B CPK ¢ H13kum yposHem BbiGpocos SO, ypoBeHb BbIBpocoB
NOX moxeT 6bITb BbILLE U HAO6OPOT.
2 3HaueHus BepxHero yposHsi B HAT He yuuThIBaIoT nepuog, koraa CPK pa3xuraeTcs, N KOHLEH-
Tpaumsa Cyxoro BELLECTBA B LLEMOKE HAMHOMO HXKE, YeM Npu HopMmarnbHon pabore.
% Ecriv B CPK cxuraetes YepHbIn Wwenok CB> 83%, Torga yposHu BbIGpocoB SO 1 rasoobpasHon
S f0mKHbI BbITb NEPECMOTPEHbI B KaXK40M KOHKPETHOM criydyae.
4 Auanason NpUMeHNM 6e3 CXUraHnsa Kpenkux 4ypHonaxHyLMX rasos, MasyTa
CB = KkOHU€eHTpaLmsa Cyxoro BeLlecTBa B YePHOM LLENoKe.
dopmyna Ans pacyeTa KOHLUEHTpauwun BbIGPOCOB MPU KOHTPOINBLHOM YPOBHE KUCropoga npu-
Be/eHa Huxe:
21-0;
Eg =c—— X £y
21 -0y
rae:
Er (MF/HM3)Z YPOBEHb KOHLEHTpaLUK, CBA3AHHBIN C KOHTPOINbHLIM ypoBHEM kucnopoga Og
Or (% 06BbEMHbIE): KOHTPOMNBLHbBIN YPOBEHb KNCMOPOAA
Ewm (Mr/HM®): n3aMepeHHas KOHLIeHTpaLms BbIBPOCOB, CBA3AHHAsA C M3MEPEHHbIM YPOBHEM KUCNOpoaa
Om

Owm (% 06 bEMHBIN): U3SMEPEHHbBIN YPOBEHB KMCropoaa.

! [aHHble aaHbl cnpaBo4HO Ha ocHoBanun UTC EC, Tak kak B Poccuu ewwe HeT CPK cxwuraowmx CB B

ananasode 75 — 83 %.

320




5.8.4.2 Boibpocbl okucnos asora NOy

HAT-15. CHwxeHue eeibpocoB NOX u3 pereHepaumMoHHOrO KOTNa B COOTBETCTBUW C
metogamm HAOT (Paspen 4.1.26) npusepeHo B Tabnuuye 5.18. YpoeHu BbibpocoB NOX ot

CPK', cootetctBytoLLMe HAT, npueeaeHs! B Tabnuue 5.19.

Tabnuuya 5.18 MeTtogbl/o6opyaoBaHue, cootsetcraytowme HOT no cHwkeHuio BbibpocoB NOXx u3

pereHepaLmoHHOro KoTrna

Metoa/o6opyaoBaHve MpymeHumocTb

ABTOMaTU3NPOBaHHbINA KOHTPOSIb CKUraHNS MNpyMeHUMbI ANs HOBbIX pere-

OddekTnBHOE NepemeLLMBaHNe TOMNMBA C BO3- | HEPaAUNOHHbIX KOTMOB U B CIy-

LyXoM yae MoaepHMU3aLumM pereHepa-

B | CMCTeMbI CTyneHYaTon nogaym Bo3ayxa, Hanpu- | LMOHHBIX KOTNOB, T.K. AaHHbIN
Mep, C UCMOSb30BaHNEM Pa3sfNYHbIX BO3AYLLHBLIX | MeToA TpebyeT 3HauNTENbHbIX
3aCINOHOK U BO34YLLUHbIX MaTpyOKOBHA pasnuuHbIX | U3SMEHEHVI B cucTeme nojayu

YPOBHSIX M MecTax BO34YyXa W B TOMKE

Tabnuua 5.19 YpoeHu BbibpocoB NOX ot CPK, cooteetcTeytowme HAT

CpepHerogoBas BenuumHa’

MNapameTtp
NOx B kr/T B.C.LJ.

j CB“ <75 %: 0,8-1,4
XBOWHbIE Nopoab! 3
NOx CB 75-83 %?: 1,0-1,6
CB <75%: 0,8-1,4
CB 75-83%%: 1,0-1,7

JInctBeHHble nopoabl

T
)YBeaneHme coaepxaHusi cyxoro setecrsa (CB) uepHoro Ljenoka npuBOAUT K CHUKEHUIO

BbIGpocos SO2 u noebiweHuio NO,, noatomy B CPK ¢ HU3kum ypoBHem BbiGpocoB SO2 ypoBeHb

BbI6pocoB NOX MoXeT BbITb BbiLLE U HAOGOPOT.

2 KOHLieHTpaLusa Cyxoro BELLECTBa B YEPHOM LLEMOKE.

3
) dakTuueckme ypoBHU BbiGpockl NOx OTAENbHOro 3aBoAa 3aBUCHAT OT KOHLIEHTPALUKN CyXuUX

BELLECTB N CoAEPKaHNS a30oTa B YepPHOM LLenoke, konuuectsa u coctasa [Nl n agpyrux asorco-

AepKaLux MOTOKOB, MOAaBAEMbIX Ha CKUraHWe (HanpuMep, BeHTrasbl oT 6aka-pacTeopuTtens

1
Jaunsie qans cipaBoqno Ha ocHoBanud UTC EC, Tak kax B Poccuu cme Her CPK coxuraromux CB B

nauanasone 75-83%.
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nna.Ba; MeTaHorm, OTAENSEMbIN OT KOHAEHCaTa; 6VIOLLIJ'IaM). Yem Bblie cogepxaHne Cyxoro ee-
LiecTBa 1 a30Ta B YEPHOM LLEMNoKe, U KonnyecTso cxuraemblx AN v gpyrix asoTcogepxallymx

MOTOKOB, TEM YPOBEHb BbIGpOCOB ByaeT 6rnivke kK BepXHEMY 3HaUYEHMWIO AuanasoHa.

) Ecnn B CPK cxwuraerca yepHbin wenok ¢ CB> 83%, Toraa ypoBHM BbIGPOCOB 40MKHbI ObITb

NePECMOTPEHbI B K&XA,0M KOHKPETHOM Cryyae.

5.8.5 CHMKeHMe BLIGPOCOB U3 N3BecTepereHepauuoHHomn neun (MPM)

5.8.5.1 Bbibpocbl cymmapHoin BoccTaHoBNeHHoM cepbl (OBC)

HAT-16. CHwxkeHne BoiGpocoB CBC (MapkepHOe BELLECTBO) U3 M3BECTEpereHepaLu-

OHHOM neun HAOT mcnonb3yeT OaMH M3 METOLOB UMM KOMOMHALMIO METOAOB, NPUBELEHHBLIX B

Tabnuue 5.20.

Tabnuua 5.20 MeTtoabl/ob6opyaoBaHme Ansa CHMkeHNst Bbibpocos CBC (MapkepHoe BELLECTBO) U3

M3BeCTepereHepaynoHHon neun B cootsetcTeum ¢ HOT

Metoa/obopygosaHue

MpumeHnmocTb

Beibop Tonnmea/TonnmMeo € HA3KMM COAEPKaHUEM Cepbl B ocHoBHOM npu-

KPErKuX rasoB B M3BECTEpEreHepaLMoHHON Neyn

Orpan-leHme CKUraHus cepocogepxawmx aypHonaxHywmux [ MeHUMbI

wname

B | KoHTponb copepxaHns NaxS B nogaBaemom u3BECTKOBOM

r | KoHTponb n3bbITouHOro Knucnopoaa

4 | Ucnonb3osaHme weno4Horo ckpybbepa

Tabnuvua 5.21 — YpoBHU BbIGPOCOB CyMMapHOI BOCCTaHOBNEHHOM cepbl OT UPI cooTBeTCTBYIOWME

HOT
MapameTp CpepHerogoBoe 3HaveHne CpepaHeroaosoe 3HayeHne
mr SO, /Hw® npun 6 % 0,2 kr S/t B.C.LY.
SO, korma BK AN He
2 A A 5-70 -
cxuratotca B UPI
SO,, korga BK AMNI coxu-
g A A 55-120 -
ratotcsa B UPT1
lasoobpasnasa S (CBC-S +
- 0,005-0,07
S0.-S), korga BK AN He

322




Mapametp CpeaHerof0Boe sHaveHne CpeaHeronosoe 3HajeHne
mr SO, /Hm® npu 6 % 0,2 kr S/T B.C.LL.

cxkuratorea B UPT

aszoobpasHas S (CBC-S +
S0,-8), korga BK AMr - 0,055-0,12

cxkuratotes B PI

DBK OMr Bkntoyast MeTaHoN v cKUNUaap

? Paccyet YPOBHS kucrnopoga cm tabn. 5.17

Tabrnuua 5.22 — YposHW BbIGpoCcoB 06LLEen BOCCTaHOBNEHHON cepbl 1 cepbl oT UPT1

cooTBeTCcTBYIOWMe HOT

MapameTp CpeaHerofoBoe 3HaueHne
mr S/Hm® npn 6% O,

CymmapHas  BOCCTaHOBreHHas cepa <1-10"
(CBC)

Y Mpu cxuranm BK AN (B ToM uucne MeTaHona v ckunuaapa) B MPM, BepxHee 3HaueHue

MO3KET AOCTUHYTb 40 Mr/HM®.

5.8.5.2 Bbi6bpocbl NOx

HAT-17. CHwkenne BbibpocoB NOy (He sBNSIETCA MapkepHbIM BELLECTBOM) U3 U3Be-
cTepereHepaumonHon neun HAOT vcnonb3yeT komBuHaumio MeToaoB, NMPYBEAEHHbIX B Tab-
nvue 5.23.

Tabnuvua 5.23 MeTogbl/o6opyaoBaHune ans CHwkeHus BbibpocoB NO, (He SBNSETCA MapKepHbIM Be-

LLECTBOM) U3 U3BECTEpEereHepaLMoHHON Neyun

Meropa/o6opyaoBaHue MpymeHnmocTb

OnNTMMM3aLUMs U KOHTPOITb FOPEHNS

OddekTvBHOE CMelmMBaHWEe TornmMBa C KUCNOpPO- | B OCHOBHOM NpUMeEHUMBbI

AOM BO3ayxa

B | MNeun c ropenkamm ¢ H13kMM BblaeneHnem NOy

r | Ucnonb3oBaHne TonnvBa C HU3KAM coagepxxaHmem

asoTa
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Tabnuua 5.24 — YposHu Bbibpocos NOx ot NPT cootBeTcTBytowme HOT

MapameTp CpepHerog,. CpegaHerog.
mr/m® Hopm. npu 6% O, | kr NOJ/T B.C.LY.
NOx >Kuakoe Tonmmeo 100-200" 0,1-0,2"
FasoobpaaHoe Tonnmeo 100-350 0,1-0,3%

) Mpu ncrnonb3aoBaHMM XMAKOrO TONMMBA, NONYYAEMOrO U3 PacTUTENbHLIX MaTEpPUarnos (HanpuMep,

ckunuaap, MeTaHon, TannoBoe Macro), BKrovas TonnMeo, nonyyaemoe B Buae NOGOYHOro npoaykra

npouecca Bapku, MoryT o6pasoBbiBaTbCsl YPOBHU BbiOpocoB 40 350 mr/m® HopM. (cooTBeTcTByeT 0,35

kr NO,/T B.C.LL.).

2 Mpn wncnonb3oBaHUn rasoobpasHoro TonnuBea, nony4Yaemoro K3 pactuTenbHbIX MarepuanoB

(HanpuUmep, HeKOHAEHCMpYEMbIE rasbl), BKMOYaa TONMUBO, Nony4YaeMoe B BUAE NOGOYHOrO NpoaykTa

npoLiecca Bapku, MOryT 06pasoBbIBaTLCA YPOBHU BLIBPOCOB A0 450 Mr/M° HopMm. (cooTBeTcTByeT 0,45

kr NO,/T B.C.4.).

3 Paccuer YPOBHSA Kucrnopoaa cm tabn. 5.17

5.8.6 CHmKeHune BbIOGPOCOB 13 NeYen ANA BbICOKOKOHLEHTPUPOBaHHbIX

OypHONaxHyLWM1X rasoB

HAT-18. CHwkeHune Bbibpocoe SO, npu cxuraHmm BK aypHonaxHywmx rasoe B crie-

ynanbHbeix nevax (cm. Pasgen 4.1.14). HOT vcnonesyeT wenoyHon ckpybbep nns otaene-

Hua SO,

Tabnuua 5.25 — YposHu BeiGpocos SO, 1 obLel BOCCTaHOBNEHHOW cepbl oT oxuraHna BK M B

OTHenbHOM neyn cootseTcTayowmne HAT

MNapameTp CpepgHerogosoe CpegHerogoBoe
3HaueHne 3HaueHve

mr/Hm® npu 9 % O, kr S/T B.C.L.

SO, 20,00-120,00 -

CyMmapHasi BOCCTaHOBIeHHas cepa 1,00-5.00

(CBC)

lasoobpasHon S (CBC-S + SO2-S) - 0,002-0,05"

DHAOT - BepxHee 3HaueHne ans pacxoaa rasa B guanasoHe 100,00-200,00 Hv3/T B.c.u.

HAT-19. CHwkeHne BbIOpocoB NOy NMpy CKUraHUM Kpenkux AypPHOMaxXHYLLMX rasos B

cneyvansHon neun ucnonesyetcs HAT (paspen 4.1.14) n oavH 13 METOAOB MUNN KOMBUHa-

Lu0 METOA0B, NPUBEAEHHBIX B Tabnuue 5.26.
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Tabnuua 5.26 Metopbl/obopyaoBaHue Ana cHwkeHus BbiGpocos NO, Npu CXUraHum Kpenkux

AYPHOMNaxXHYLUMX rasos B CrneLmanbHon neun cootseTcreytoume HAT

MeTtoa/o6opyaoBaHue MpumeHumocTb
a | OnTuMmusaums ropenku/cxuraHns B OCHOBHOM MPUMEHUM
6 | CtyneHvartoe cxuraHmne B oOCHOBHOM NpyMMeHUM Ansi

HOBbIX W MOAEPHU3NPOBaH-

HbIX 3aBOJOB.

YposHu BbibpocoB NOx cootseTcTayowme HAT, obpasytowmxca npy cxuraHn BK

ONr s otaenbHOM neun npueeseHs! B Tabnuue 5.27.

Tabnuua 5.27 YposHu BeibpocoB NOx cootBeTcTBytowme HAT, o6pasyomxcsa npu cxuraHmm BK

ANl B otaenbHOM neun

NapameTp CpegaHerogoBoe
CpeaHerogoBoe 3HayeHune
3HaveHue
3 1 kr NOx/T B.C.Ly
Mr/Hwm® npn 9 % O,
NOx 50,00—400,00 ¥ 0,01-0,10"

Y Paccyet ypoBHsi kucriopoaa cm Tabn. 5.17

% Korga Ha 4eiCTBYIOLLMX MPEATNPUSTUSIX NEPEXO] Ha CKUraHNE NO 30HaM HEOCYLLIECTBUM, YPOBEHD

BbIBPOCcoB aocTuraet 1 000 mr/Hm® (cooTseTcTByeT 0,2 KI/T B.C.LJ).

5.8.7 CHMXKeHue BbIOPOCORB Nbinu

HAT 20. CHwxkenwne Bbibpocos nbinv oT CPK, NPT npu ncnonb3oeaHnM anekTpocTa-

Tnyeckmx punstpos (DCP) unm covetanmne 3CP ¢ MOKpbIM ckpybOepom.

Tabnuua 5.28 — YposHu BbiGpocos nbinv ot CPK cooteetctyrowme HOT

CpeaHerogoBas CpegHerogoBas
MapameTp Cucrema yganenus noinm KOHL|eHTpayms BeNMYMHa
mr/Hm® npu 6 % O," KF MbinK /B.C.1L
HoBas nnu kanurans-
. 40,00-50,00 0,08-0,40
Meine HbIN PEMOHT
CyulecTayrowas 50,00-100,00" 0,40-0,807
D Paccuet ypoBHA kucnopoga cm 1abn. 5.17.
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2 BepxHas rpaHuua ans cyujectsytoumx CPK, o6opyaoBaHHbIX SCP ¢ GOrbLUMM CPOKOM

3KCMMyaTaywm, yposeHb BbiGpocos gocturaet ao 150,00 mr/Hm? (uTo cooTBeTCTBYET
1,20 kr/B.C.L.).

Tabmmua 5.29 — YpoeHu BbiGpocos nbinv oT UPT cootBetcTBytowme HAT

CpepHerogosoe | CpeaHeroaosoe
Mapametp Cwvcrema ynaenusaHus nbinu 3HaJeHne 3HaueHue
Mr/HM® npu 6 % O, |  nbink kr/B.c.y.
MNbinb HoBas nnu kanutanbHbIN pEMOHT 40,00-50,00 0,02-0,04
CyujecTBytowas 50,00-80,00” 0,015-0,07?

Y Paccuet ypoBHs kucnopoaa cm Tabn. 5.17.

2 Ons cywectaytoent MPIM ocHawéHHon 3nekTpodunbTPoM ¢ 6OMbLUMM CPOKOM 3KCnnyara-

UMK, YPOBEHb BbIBPOCOB MOXET yBenuuuTbes A0 100 mr/Hm® (4to cootBeTcTByer 0,10

Kr/B.c.4.).

Tabnuua 5.30 — YpoBHU BbIGPOCOB Nbinu (3051bl OT CXUraHUA KOPO-I,PEBECHbLIX OTXOA0B) OT KOPLEBbIX

KoTnos cooTteeTcTBytowme HOT

CpepgHerogoBas CpepHerogoBsadq
MNapameTp Cucrema yaaneHus TR KOHLieHTpayus BeNnUNHa
mr/Hm® npu 6 % 022) KF NbiNu /T B.C.L.
Hosaga nnu kanutanbHbIn
40-50 0,4-0,5
Mbinb peMOHT
Cyujecrsytouyas 50-807 0,5-0,87

' Be3 yueTa CXMraHUs 0CaJIkoB OYUCTHBIX COOPYXKEHMWI.
2 paccuer YPOBHs1 Kucriopoga cm tabn. 5.17.
3 Ans CYLLIECTBYIOLLEErO KOPbEBOIO KOTNA, OCHALWEHHOrO 3NeKTPOdUNLTPOM C 60MbLLMM CPOKOM 3KC-
nnyartayuu, ypoBeHb BbIBpOCOB MOXET yBenuyutbea Ao 150 mr/Hwm3 (uto coorseTcTyeT 1,5 kri/T

B.C.4.).

5.8.8 Pacxop aHeprum n 3HeproachheKkTMBHOCTL

HAOT-21.CHuwxeHre notpebneHns Tennoson 3Heprin (napa) n snektTposHepriv: HOT

WCMOonb3yoT KOMBMHAaLMIO MeToA,0B, NpuBeAeHHbIX B Tabnuuye 5.31.
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Tabnuuya 5.31 MeToabl/o60pyaoBaHUe Ans CHMXEHUA NoTpebneHws Tennosoi sHepruv (napa) u

3nekTpo3Heprum cooTeeTcTBytowme HOT

Metopn/obopyaosaHue MpumeHnmMocTb
a | MNoBbIlWeHNe CyxoCTX KOpbl MyTEM MCNONb30BaHWUA 3dekTBHbIX [ B ocHoBHOM
KOPOOTKUMHBIX NMPECCOB UMK CyLLNIMOK NpUMEHUMBbI
6 | Boicokas adeKTMBHOCTL MapoBbIX KOTNOB, Hanpumep, 3a cyeT
CHWDKEHUWS TeMnepaTyp AbIMOBbIX ra3oB
B | OhdeKTNBHBbIE BTOPNYHBIE CUCTEMbI OTOMMEHUSA
r | 3akpbITble CUCTEMBI BOAOCHAOXEHMS, B TOM Y1CNE U B OTOEnke
4 | Bbicokasi KOHLEeHTpaumsa Lenntonosbl (CpeaHss U BbICOKas)
e | Bbicokas achdeKTMBHOCTb BbINapHbIX YCTAHOBOK
X | BosBpat Tenna ot 6akoB Ang NpUroToBNeHNA pacTeopa, Hanpumep,
Yepes BEHT ckpyboephbl
3 | Hapnexawme ucnonb3oBaHue Tenna OT MOTOKOB BbICOKOTEMMEpa-
TYPHbIX CTOKOB, MCTOYHUKOB Tenna Ans oborpesa 3aaHni, KOTNOBOM
BOAbI M TEXHONOrMYECKON BOAbI
n | Hapnexawee wvcnone3oBaHWe BTOPUYHOTO Tenna M BTOPUYHOIO
KOHAeHcaTa
K | MOHUTOPWMHI M KOHTpOnb NPOLIECCOB, MCMOMb30BaHUE NepeaoBbIX
CUCTEM YyNpaBneHus
n | OnTumManbHas cetesasi MHTerpaumsa TennoobMeHHoro obopyposa-
HUs
M | Pekynepaums Tenna AbimoBbix rasos oT CPK mexay anekrpodurb-
TPOM N BEHTUMNSITOPOM
H | O6ecneyeHre BbICOKOW KOHUEHTPALUUN Lennonosbl, HACKONbKO 3TO
BO3MOXHO, ANs1 COPTUPOBAHNA N OYUCTKN
0 | cnonb3oBaHue perynupoBaHUs CKOPOCTU BPALLEHUS PasnuyHbIX
KPYMHbIX 3neKkTpoasuratenem
n | Ucnonb3osaHne ahheKTUBHBIX BaKyyMHbIX HACOCOB
p | MpaBunsHoe onpepeneHne pasmepoB TPyO, HACOCOB U BEHTUISITO-
pos
¢ | OnTummnsauns ypoBHeln emkocTen
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HAOT-22. lNoBbilweHne 3PEPEKTUBHOCTM NPOU3BOACTBA 3NEKTPOSHEPrMM B COOTBET-

cteum ¢ HAT: ncnonb3ayoT KOMOUHaLMI0 METOAOB, NpuBeAeHHbIX B Tabnuue 5.32.

Tabnuuya 5.32 lNMosbileHne 3 PeKTUBHOCTU NPOM3BOACTBA 3MEKTPOSHeprin B cooteseTctamm ¢ HOT

MeTtoa/o6opygoBaHne MpumMeHMocCTb

a | Bbicokoe cogepxaHue Cyxux TBepAbIX BELLECTB B YepHOM Lienoke | B OCHOBHOM
(yBENW4YeHVEe 3hPEKTMBHOCTM KOTNa, NMOMyYeHnst napa 1, cregfosa- | MPMMEHUMbI Npn

TenbHO, NonyvYeHna SJ'IeKTpOSHepFVIVI) Hann4mm  COOT-

6 | Bbicokoe AaBneHue U TemnepaTypa B pereHepauvoHHOM KOoTe (B | BETCTBYHOLLEro
HOBbIX PEreHepaLmoHHbIX KOTrax AaBreHne MOoXeT ObiTb, kak mu- | obopyaoBaHUA

Humym 90 Bap, a Temnepatypa 510°C)

B | JlaBrneHve BbixogsWero napa u3 TypOuHbl ¢ NPOTUBOAABNEHWEM

LOMKHO ObITb HU3KNM, HACKOINBKO TEXHUYECKM BO3MOXHO

r | KoHaeHcaumoHHaa TypGrHa Ans BbipaboTKM SNEKTPOSHEPTUN U3 13-

ObITOYHOro Napa

4 | Boicokuin KMNJ TypOuHbI

MpegBapuTenbHbIA HarpeB NUTaTenbHOW BOAbI 4O Temneparypbl,

Onnskon K TemMneparype KMneHms

X | MpepgBapuTenbHbIi HarpeB Bo3ayxa AN CKUraHUa U TOMnvBa, no-

AaBaeMblX B KOTbl

5.9 BeiBoabl no HAT ana cynb(uUTHOro npoussoacTBa Lensonosbl

Ons MHTerpMpoBaHHbIX NPENPUATUNA, BKITFOYAIOLLMX NMPOM3BOACTBO LENSON03bI, Npo-
M3BOACTBO Bymaru W/unmu kapToHa ANs CHWKEHWUS COPOCOB 3arps3HALLMX BELLECTB B CTOM-

HbIX Boaax npumeHsaoTes HAOT v Hke nepeuncneHHbie KoMOMHaUMm MeTo40B/MpoLEeCcCoB:
5.9.1 CTtouHble BoAbI U cO6pocbl B Boay

[ns WMHTerpnpoBaHHbIX CynbMUTHBIX 3aBOLOB C KapTOHHO-OYMaXHbIMU MPOV3BOA-
CTBaMM JNA CHWKEHUs] COPOCOB 3arpsi3HSIOLLMX BELLECTB B CTOYHbIX BOAEX MPUMEHSIOTCH
HAOT n HWxe nepeyncnerHble KoMOUHaLMM METOA0B/MPOLECCOB.

HAT-23.CHuxeHne cOPOCOB 3arpA3HSIOLLMX BELLECTB B CTOYHbIX BOAAX MCMOMb3yHT

HAT (Pa3sgen 4) v npymMeHAOT cnegytoline KoMOMHaLmmM MeTo,0B/NpoLECcCoB.
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Tabnuya 5.33 CHukeHWe cOpOCoB 3arpsa3HAOLLMX BELLECTB B CTOYHbIX BOgax B cootseTcTamm ¢ HAT

MeToa/o6opyaoBaHune

MpymeHmMocTb

Cyxas okopka

MpumeHseTcs LWMPoko

PacwupeHHas mMoauduumpoBaHHas Bapka nepen otben-

Kow

MpumMeHnmocTb MOXET
ObiTb OrpaHuyeHa Tpebo-
BaHUSMM MO KayecTBy
uenntonosbl (korga Tpeby-

€TCS BbICOKas NPOYHOCTL)

BbicokoadpdekTBHaa npombiBka HeGen&Hom Macchl U

copTupoBaHne npu 3amMKHyTOM LnKne BO,D,OO60pOTa

B ocHOBHOM MpUMeEHNM

WUcnonb3osaHue GecxnopHon (TCF) otenkn. MNpumeHeHne
TCF-ot6enkn npy BbICOKON KOHLEHTPaUMM Macchbl Mo3Bo-
NAeT LOCTUYb BbICOKOW GenuaHbl Lienmnonoabl npyM KopoT-
knx cxemax oTrbenkn. OfHako, ecnv Ha CyLLeCTBYHOLLEM
NPOW3BOACTBE UMenacb CTyneHb(M) OoTOenkn AWOKCUAOM
Xnopa 1 ycTaHoBKa Mo ero monyvyeHuto, To Hambonee e-
necoobpasHa peanusaunss n1 ECF-otbenkm Tawrke no ko-

POTKOM cxeme

OrpaHnyeHHass npyMeHu-
MOCTb AN 3aBOAOB, Bbl-
MyCKaroLLNX TOBapHYO
uenntonosy ana Gymarun c
BbICOKOW ©enuaHow, a Tak-
Xe Ans cneumarnbHbIX cop-
ToB Oymaru ans xumude-

CKOro npumeHeHus

[MepBUYHas 04MCTKA CTOYHBIX BOZ

MpumeHseTca WnMpoko

AHa3pobHas O4YMNCTKa KOHAEHCATOB UcnapuTenen

B ocHOBHOM NpuUMeHUM

OPDEKTUBHBIV KOHTPOSb YTEYEK U 3arpsA3HEHUN, Takke B

cnucreme pereHepaudnm XuMUKaToB U 3HEprum

B ocHoBHOM NpMeHUM

Ucnonb3oBaHne pgoctatouHo Gonblumx BydepHbix emko-
CTel AN XpaHeHUs TEXHOMOMMYECKUX PacTBOPOB U BONOK-
HUCTbIX MacC Mexay OCHOBHbIMW 3TanamMuv Npoun3BoACTBa,
a TaKke Anda KOHUEeHTPUPOBAHHbLIX WM FOpAYMX >KUAKO-
cTen, npegHasHaYeHHbIX 418 OYUCTKM nepes nux cbpocom B

BOAOEM.

B ocHoBHOM NpMeHUM

OnTumarnbHoe pasgeneHne BOAHbIX CUCTEM LIeNmorosHo-
ro 1 GyMaxHOro MPOM3BOACTB. PELMPKYNAaLmMa TpaHcrop-
TUPYIOWMX U pasdaBralowmx BOAHbLIX MOTOKOB MEXAY

Lenntono3HsbiM 1 6yMa)KHbIM 3aBojamu

B ocHoBHOM NpMeHM
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Tabnuya 5.34 — YpOBHM CTOYHBIX BOJ, NOCMNE OYNCTHBIX COOPYKEHUN, cooTBeTCTBYoWwme HAOT, npu

npoussoacTee 6eneHon cynbPUTHON Lennonossl. [JencTeyowme nponssoaCcTea

TexHonornyeckuin nokasarernb EavHnya CpepHerogoBoe

U3MEpEHMS 3HaueHve

Pacxon CTouHbIX Bog, (MoTpebrienune Boabl) ' MIT 40,00-55,00

XuMunueckoe noTtpebnenme kucnopoga (XMK) kr/T? 20,00-35,00

Buonormnyeckoe notpebnenue kucnopoaa (BIKm) Kr/T 2,00-2,60

O06Lwwee copepxaHne B3BeLleHHbIX BeLecT (BB) Kr/T 1,00-2,00

0O6wwmn a3oT (Nesw) Kr/T 0,30-0,40

06wt dpocdop (Posuy) Kr/T 0,03-0,04

Ancopbupyemble OpraHMyecku CesiaaHHble ramno- | Kr/T B.c.L.”) 0,25-0,4

reHsl (AOX)

TokCU4YHOCTL OTtcyTcTBKE

K Pacxop CTOYHbIX BOA (CBEXEW BOAbI) AaH NO BCEMY NPEANPUATUIO C YYETOM pacxoga Ha

oxnaxaeHwe TypobuH

2 MNokasaTeny Np1BeAEHbI MO TOBAPHOW MPOAYKLIM /1Sl MHTErPUPOBAHHBIX MPEANPUSITIR,

c6pocbl B BOAY OT GYMaXKHOrO NPOU3BOACTBA BKIIOHEH!

9 Ha BO34YLLUHO-CYXYH0 TOHHY 6eneHoln uenntonosbl

Tabnuya 5.35 —=YpoBHN cOPOCOB CTOYHBIX BOZ NOCME OYUCTHBIX COOPYXKEHWUIA, COOTBETCTBYIOLLMNE

HAT, npu nponsBogcTee 6eneHon cynbhUTHOW Lienntono3ssl. HoBble/MogepHU3npyemble

Npon3BOACTBA
TexHonorM4yeckni nokasaTenb EavHuya CpeaHerogoBoe
n3MepeHund 3Ha4YeHne
Pacxon CTouHbIx Bog, (MoTpebrienune Bofbl) ' MIT <40,00
Xvmuyeckoe notpedneHve kucnopoaa (XMK) kr/T? <20,00
Buonormnyeckoe notpebnenne kucnopoaa (BIKm) Kr/T <2,00
Ob6uwee coaepxaHne BaBelLeHHbIX BellecTs (BB) Kr/T <1,00
06wwmi a30T (Nosw) Kr/T <0,30
0O6wwmn docdop (Posw) Kr/T <0,03
AzncopbupyemMble OpraHNyecku CBA3aHHbIE ranoreHbl | kr/T B.c.L, ~ <0,25
(AOX)
TokcnyHOCTL OTcyTcTtBME
D Pacxopn CTOYHbIX BOZ, (CBEXEN BOAbI) AaH NO BCEMY NPEeANPUSTUIO C YH4ETOM pacxoga Ha
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TexHonor4yecknin nokasarenbs EavHuya CpeaHerogoBoe

N3MepeHus 3Ha4veHune

oxnaxaeHue TypouH
2 Mokasartenm npvBeaeHbl MO TOBAPHOW MPOAYKUMM ANS WUHTErPUPOBaHHbLIX NPeanpuaTUi,
cbpocbl B BOAY OT OYMaKHOrO NPON3BOACTBA BKITOUYEHbI

9 Ha BO34YLUHO-CYXYO TOHHY 6eneHon uennonosbl

Tabnuua 5.36 —YpoBHU COPOCOB CTOYHBIX BOJ MOCIE OYUCTHBIX COOPY>KEHUW cooTBeTCTBYIOWMe HOT

npv NPoM3BOACTBE HeBENeHOWM CyNbMUTHON Lenntonosbl. JencTeyowme nponssoacTea

TexHonoru4eckuii nokasarenb EavHuya us- | CpepHeroaosoe
MepeHust 3HadeHue

Pacxop cTouHbIx Bog (noTpebneHve Bofbl) " M>IT 40,00-90,00
XuMmnyeckoe notpebnerne kucnopoga (XINK) kit 20,00-40,00
Buonormnyeckoe notpebnenne kmucnopoaa (BrKmn) Kr/T 2,00-6,00
Obuwee copepxaHne B3BeLLEHHbIX BellecTs (BB) Kr/T 1,00-2,00
O6wwmin a30T (Nosw) Kr/T 0,30-0,50
O6wmn docdop (Posw) Kr/T 0,03-0,05
TokCcn4HOCTL OtcyTctBME

V) Pacxog cTouHbIX BOA (cBexewn BoAbl) 4aH NO BCEMY NPEANPUATUIO C YYETOM pacxoga Ha

oxnaxaeHune TypbuH

2 MNokasaTeny NP1BEAEHBI MO TOBAPHOIN NPOAYKLMM ANl MHTErPUPOBAHHBIX MPEAMNPUSITUN,

cbpockl B BOAY OT BYyMa)KHOro Npon3BOACTBaA BKIHOYEHbI

Tabrvya 5.37 — YpoBHM COPOCOB CTOYHBIX BOJ, NOCME OYMCTHBIX COOPYKEHWNI COOTBETCTBYIOLLMNE

HAOT npu npoussoacTee HebeneHon CynbUTHON Lenntonossl. HoBbie/MoaepHU3npyemble

Npoun3BOACTBa

TexHonorm4yecknin nokasarens EanHuya CpeaHerogoBoe

U3MEepEHMS 3Ha4eHue

Pacxop cTouHbIX Bog (noTpebnervie Boabl) " MeIT <40,00
XumMunueckoe noTtpebnenue kucnopoaa (XIMK) kr/T? <20,00
Bronornyeckoe notpebnenue kucnopoaa (bIKmn) Kr/T <2,00
Obuwee cogepxaHne B3BeLLEHHbIX BellecTs (BB) Kr/T <1,00
0O61wmn a3oT (Nosw) Kr/T <0,30
0O6wwmn docdop (Posw) Kr/T <0,03
TokcnyHoCTb OTcytcTBUKE
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TexHONOorMYecKkunii nokasarens EpuHuua CpenHeroaosoe

n3mepeHua 3Ha4YeHune

" Pacxop, cTOuHBIX BOJ (CBEXEil BOAbI) AaH NO BCEMY NPeAnpUSTUIO C YYETOM pacxoaa Ha oxna-

xaeHue TypouH
2 Mokasarenu npvBeAeHb! MO TOBAPHOW MPOAYKLMM ANA MHTErpUPOBaHHBIX MPEANPUSTUA, COPOCHI

B BOAY OT OYMaHOro NpoM3BOLCTBA BKITHOUEHbI

5.9.2 Beibpockl B aTMOChepy nNpu Bapke Ha MarHMeBOM OCHOBaHWN

HAT-24. MpepoTepalleHne n cHkeHne Boibpocoe SO, (MapkepHoe BELLECTBO)

HAOT npuMeHsieT cOop BCex MOTOKOB rasa ¢ BbICOKOW kOHUeHTpauuen SOz ¢ npuroTos-
NeHMs BAaPOYHOW KMCMOTbI, C KOTMOB, AMddy30p0OB UK BbIMBIBHBIX CLEX U HaNpaseneHue Ha
pereHepauuto.

HOT-25. MNpenoTtepalleHne N CHKEHNE CEPHUCTOro aHrmapuaa OT NPOMbIBKY, COPTU-

pPOBaHWS U BbINapku, NpuBeaeHHbIe B Tabnuue 5.38.

Tabnuua 5.38 MNpepoTBpaLleHne N CHKEHWNE CEPHUCTOrO aHrMapuaa oT NPOMbIBKUA, COPTUPOBaHNUA Y

BbINapku
MeTtoa/o6opyaosaHne MpumeHnmocTb
YKpenneHve Bapo4HON KUCNOTbI MpumeHnm
Mokpble ckpybbepbl MpymerHnm

Tabnuua 5.39 — YpoBHu BbiIGpocos SO, U3 MarHui-pereHepaLuoHHOro KoTrna

MNapameTp CpepnHee 3a nepuog otbopa npob CpeaHerogoson
(Mr/um® npu 5% O,)% nokasarenb Kr/T
CpeaHecyTouHoEe CpepHerogosoe B.C.L.
(mr/Hm® npu 5% O,) (Mr/Hm® npy 5% O)
SO, 100-3007, 2, 50-250" 9 2,00-3,00
NOXx 100-350 100-270 1,50-2,00

" N3-3a Gonee BbICOKMX cneynduryHbIX BbIGPOCOB ypoBHU BbIGpocoB SO,, cBasaHHble ¢ HOT, He oT-
HOCATCA K PEreHepaLMOHHbIM KOTNaMm, NOCTOSIHHO pabGoTaloLMM B «KUCTIbIX» YCMOBUSX, T.€. UCMOSb-
3YI0T CyNbMUTHBIN LLIENOK B Ka4€CTBE MPOMbIBHON XUAKOCTU B MOKpPbIX Ckpy66epax, kak YacTb Npo-
Liecca pereHepauyum cynbdura.

2 [nsa cywecTByoLMX MHOrocTyrneHuaTbix ckpy66epos BeHTypu MoryT Habnoaatbcs Gonee BbiCokue
BbIGpockl SO,, Ao 400 Mr/m® HOpPM. B BUAE CPEAHECYTOHYHOMN BENUYUHbI U 40 350 MI'/M3HOpM. B Buae
CpPeAHEro40BOM BEMMNUYMHBI.
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MapameTp CpeaHee 3a nepuoj or6opa npob CpegHeroaoson
(Mr/um® npu 5% O,)? nokasartenb Kr/T
CpegaHecyTouHoe CpegHeroposoe B.C.U.
(Mr/Hm® npu 5% Oy) (Mr/am® npu 5% O)

2 He NPUMEHNMO B TEUEHWNE «KUCTIOTHOM paBoTbi», T.. AN NepuoAOB, B TEUEHNE KOTOPbIX NpUMe-
HAETCA NPEBEHTUBHAA OUNCTKa U OTMbIBKa OTMOXEHWUN B CKpyOOepax. B TeyeHne aTnx neprmoaos Bbli-
BpOCbl MOrYT COCTaBNsATh A0 300 — 500 MrSO,/M> Hopm. (Mpu 5% O) AN OUNCTKN OJHOTO N3 CKPY6-
Gepos 1 40 1200 Mr SO./M® HopMm. (BenuumHa 3a non uaca, npu 5% O,), KorAa YACTUTCS NOCHeAHUIA
NPOMbIBHOW annapar.

4 paccuer YPOBHS kMcnopoaa cm tabn. 5.17

YpoBeHb 3komnoruueckoit acpdekTuBHOCTH, cooTBeTcBYlowmnin HAT, cocraenser
NPOAOIKUTENBLHOCTL KUCNOTHOWM paboTbl okono 240 yacos B rog Ans ckpybbepos 1 meHee

24 4yacoB B MecsL, ANSA NocnegHero MOHoCynbMUTHOro ckpybbepa.
5.9.3 Pacxoga 3Heprumn u aHeproagpeKTMBHOCTb

HOT-26. CHwkeHre pacxofja Tennosou 3Heprum (napa) anektposHeprm HAOT wc-

nonb3yeT KOMBMHaLMIO METOAOB, NpMBeaeHHbIX B Tabnuue 5.40.

Tabnuya 5.40 MeToz/060pyaoBaHue Ans CHUKEHUS! pacxofa TennoBon aHeprun (napa)

3MneKTpo3Hepriu B cootBeTcTBum ¢ HOT

MeToa/obopynoBaHue [MpuMeHnMocCTb

a | Bbicokoe cogepxaHve Cyxux TBepAblX BELLECTB B kope, ¢ no- | MpumeHseTcs

MOLLbH0 3 PEKTUBHBIX MPECCOB 1 CYLLKM

6 | Mapo.bie koTnbIl ¢ BoicokuM KIMJ, Hanpumep, HW3kue Temnepa- | MpumeHsieTcs

TYPbI AbIMOBbIX ra3oB

B | OdbdeKTmBHbIE CUCTEMBI BTOPUYHOIO Harpeea MpumMeHseTcs

r 3aMKHyTbIe CUCTEeMbl BOAbI, BKINMKO4YaaA oT6enbHbIN Lex anIMeHHeTCH

4 | Bbicokas koHueHTpaums Lennonossl (MeTos cpeaHen nnm eel- | MpumeHseTca

COKOW KOHLiEHTpaLumn)

e COOTBeTCTByI-OLLlee ncnonb3oBaHne BTOPWMYHOro Tensa M BTO- anIMeHﬂeTCH

PUYHOro KOHAeHcaTa

X | HabntogeHne 1 KOHTPOMb MPOLIECCOB C WUCMOMb3OBaHWEM co- | MpumeHseTcs

BPeMEHHbIX CUCTEM KOHTPOIA

3 | OnTuMmM3aums ceT KOMBUHUPOBaHHBLIX TENIO0OMEHHWKOB MpumeHsieTcs
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5.10 BoiBogbl no HAT ans npoussoacTBa MeXaHU4YECKOM U XMMUKO-
MeXaHU4YeCKOM Maccbl

5.10.1 CtouHble BOAbI U BbIOPOCHI B BOAY

HAT-27. CHWKeHWe pacxona CBeXeW BoAbl, KONMYECTBa CTOYHbIX BOA WM Harpysku no
3arpssHsaowmM Bewecteam HOT ncnonb3ayeT noaxonsilyo KOMOUHaLUUIO METOAO0B, ONUCaH-
Hbix B HOT (nyHkTel 4.3.1, 4.3.2, 4.3.3 1 4.3.4), a Takke MeToAbl, NpUBeAeHHbIe B Tabnuue
541.

Tabnuuya 5.41 CHMKeHNe pacxoja CBexell Bogbl, KONMYECTBa CTOUYHbLIX BOA W HArpy3ku no

3arpAsHAIOWMUM BeLlecTsam B cootTseTcTBum ¢ HOT

MeToa/o6opyaoBaHue MNpumeHumocTb

Cyxasn okopka

MpoTtuBoTOUHAA cucTema npouecca n paspgeneHne cucrem Bo- B ocHoBHOM npume-

noobopoTa HUMO

B |Ot6enka npu BbICOKON KOHLEHTpaLmK

r |MpombiBka LWenbl Nepes padpuHNPOBaHUEM U MPUMEHEHWE UM-

nperHMTepaTopoB ANA npeaBapuTensHon o6paboTku wenbl

O | OdphbexTrBHOE paspeneHue BOAHbIX CUCTEM MpoLiecca rnoryye-
HUSA MEexXaHW4eckom maccbl n OymakHOro npous3BoacTBa Mo-
CpeACTBOM UCTonb3oBaHusa cryctutenen. ObessoxmeaHne me-
XaHWYECKON MaccChl 3HAYUTENBHO CHWXKaET coflepXXaHue 3arpsas-
HSIIOLLMX BELLECTB, KOTOpble MonajatoT B BOAHYHO cuctemy Oy-
MarofenarenbHoOM MalmHbl. PUNLTPaT U3 CrycTuTens Bo3epa-
LaeTcs B NMpPOLECC NPOM3BOACTBA MEXaHWYECKOW Macchl. JTO
He MO3BONSIET PacTBOPEHHbIM BELLECTBAM ApPEBECUHbI MPOXO-

AVTb Yepe3 BECb NPOLIECC NpousBoacTBa Gymaru

* [MepBuuHas ouuctka, BTOpUYHAs Guonoruueckas ouMcTka|B ocHoBHOM mpuMe-
n (Mnn) obpaboTka CTOYHbIX BOS XUMMYECKMMU peareHTamu C|H1Mo

Lienbio OCaKAEHNS 3arpA3HSIIOLLMX BELLECTB
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Metogn/o6opyaoBaHne

MpuMeHUMOoCTb

3ameHa NaOH Ha Ca(OH); unn Mg(OH)2 B kavecTtBe Lienoym

npu oTbenke nepekncbro Bo4OpOAa

MpumeHumocTs Ans
BbICOKON  ©enuaHbl
MOXeT ObITb OrpaHu-

YeHa

5.10.2 Pacxop, aHeprum n aHeproagppeKTMBHOCTL

HAOT-28. CHwxeHWe pacxoaa TennoBon U anekTpudeckon aHeprvm: HOT mnenonesyet

KOMBUHAaLMIO METOLO0B, NPeLCTaBNeHHbIX B Tabnuue 5.42.

Tabnuya 5.42 CHwxkeHve pacxofa TENMOBOW 1 3NeKTPUYECKON 3Heprumn B cooTseTcTeum ¢ HOT

MeTtoa/o6opygpoBaHne

MpumMeHMMocCTb

BHe,D,peHVIe CUCTEMbI KOHTPONA 3Hepror|0Tpe6neHV|9| n npouns-

BOACTBEHHbLIX NapamMeTpoB

MpumeHnm

MopaepHusaumns obopynosanHust. O6opyaoBaHe 3aMeHseTca Ha
MEHee SHEeProeMKoe U MMEOLLEE aBToMaTnyeckoe ynpaeneHne

BMECTO 0ObIMHOro

MpyumeHum

Wcnonb3oBaHue aHeproadeKkTMBHLIX padprHepos

MpvmMenumo npu 3a-
MEHe,  PEKOHCTPYK-
un  nn - MoaepHu-
3aumm TexHonornve-

ckoro o6opyaosaHus

MakcmmanbHas pereHepauus BTOPUYHOrO Tenna oT paduHepos
TMM 1 XTMM 1 noBTOpHOE UCMONb30BaHWE pereHepupoBaHHO-

ro napa B npoueccax CyLku Gymaru n macchl

MuHuUMM3aLma 0TX0A0B BOMOKHA NPU O4HOBPEMEHHOM UCMONb-
30BaHUM Gonee 3HEKTUBHOA CUCTEMbI pasMona OTXOA0B

(BTOPMYHBLIE paduHEpPbI)

CHWwkeHWe pacxoaa CBeXel BoAbl MyTEM BHYTPEHHEN OUMCTKM

TEXHOIOMMYECKOWN BOAbI C NOCNEAYIOLLEeN peLmpKynaumen

B ocHoBHOM npume-

HAMO
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5.11 BeiBogbl no HAT ansa npou3soacTBa 6ymarn n kKapToHa

COMYTCTBYIOLMX NPOLECCOB

BbiBoabl no HAT B gaHHOM pasgene npYMeHnMbl ANA KapTOHHO-BYMaXKHbIX Npouns-

BOACTB B COCTaBe€ MHTErpnpoOBaHHOIO N HENHTENPUPOBAHHOIO NPEeANPUATUSA, BbinNyCcKakoLlero

OymMarm u KapToH.

5.11.1 CTouHble BoAbl U BLIGPOCHI B BOAHbIE O6BHEKTLI

HAOT-29. CHwkeHne o6pa3oBaHUSA CTOYHbLIX BOA: PEKOMEHAOBAHO MWCMONb3oBaHue

HTO (pasgenbl 4.4.1, 443, 4.4.4, 446 v 4.4.7) n koMBMHaUMA METOAOB, NPUBEAEHHbIX B

Tabnuuye 5.43.

Tabnmua 5.43 MeToabl/o60pyaoBaHue CHUXKEHUA 0GPa3oBaHUsA CTOYHbLIX BOZ, C UCMOMNb30BaHUEM

HOT

Mertopn/o6opygoBaHue

MNpMeHnMoCcTb

MuHUMK3aUmsa BogonoTpebnenns AN pasnuyHbLIX BUAOB
Oymarn 3a cyeT MoBbILLEHUSI 06OPaYMBAEMOCTU TEXHOMO-
FMYECcKOn BOAbI U MEP MO YNPaBMNEHWIO BOAHLIMU Pecyp-
camu.

HopmupoBaHue pacxonoB noTpebnerHua Boabl U ee kade-
CTBa ANS pas3nn4HOro UCnonb3oBaHUs opMMpPyeT OCHOBY

AnNaA xopolwlero ynpasneHnda BOAHbIMU pecypcamMin

B ocHoBHOM NpMMeHUMO

CbanaHcupoBaHHas cuctemMa UCnonb3oBaHUA 06OpPOTHON
BOAbI (OCBETNEHHoro dunbTpata) u Gpaka, onTumansHoe
YCTPOWCTBO M KOHCTPYKLMSI 6AKOB M HAMOPHbIX SLLWKOB, a
Takke MpUMEHeHVe, Mo Mepe BO3MOXHOCTU, MPOEKTHBIX
peLeHnin n obopyaoBaHna ¢ yMEHbLUEHHBIM BOAONOTPE6-
neHnem

MpuMeHrMo ANA  HOBbIX
3aBOAOB W AN MOAEPHU-
3MPOBaHHbIX  CYLLIECTBYIO-

LLMX 3aBOAOB

MakcuMmanbHoe yaepxaHve B ceTodHon yactu BAM men-
KOro BOMOKHa W HanonHUTENEen ANA CHWKEHUS B3BELUEH-
HbIX BELUECTB B MOACETOYHLIX BOAAX, pereHepauus BoO-

NIOKHa U HaNONMHUTEeNA N O4YUCTKa O60p0THOI?I BOAbI

B ocHoBHOM NMpMeHnUMo
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Metoa/obopyaoBaHue [NpyUMeHNMOCTb

r |YBenuueHve umpKynsuumM Boabl AN MOBTOPHOTO MCMOSMb-|B OCHOBHOM  NpYMeEHUMO.
30BaHuA PacTeopeHHble opraHuye-
CKMe, MuHeparnbHble U
KonrongHble  BeljecTea
MOryT OrpaHuMYnBaTb no-
BTOPHOE  MCMONb30BaHWe

BOAbI B CETOYHOW YacTuh

4 | OnTuMusauymsa cnipbickoe Ha BAM n KOM B oCcHOBHOM NPUMEHUMO

HAT-30. CHwkeHue pacxopa CBeXen BoAbl U BbIOPOCOB 3arpAasHSIOLNX BELLECTB B
BOAY Ha NpPeanpusiTUsix, BbIMyCKaOLMX CneynanbHble TexHuieckne euabl Bymarm: HOT wmc-

nosnb3yoT kKoMBUHaLMIO METOAOB, NPUBEAEHHbIX B Tabnuue 5.44.

Tabnvya 5.44 Metoabl/obopyaoBaHune Ansi CHKEHUS pacxofa CBEXEN BoAbl U BbIGPOCOB
3arpsA3HSAIOLLMX BELLECTB B BOAY Ha NPeAnpusiTUsIX, BbINyCKaOLWMX CneyunanbHble TeXHUYeckme Buabl

6ymaru c ncnonbsosaHvem HOT

MeToa/npouyecc MpuMmeHnmocTb

a |CoBepLueHCTBOBaHWE MNNaHUPOBaHUA npoussoacTea Gy-|B OCHOBHOM NPUMEHUMO

Maru c uenbo ontuMmsadnm npon3eoacrea

6 |YnpaeneHue LMpKynauuer BOAbI U ee KOHTypamu npu ne-
pexofe Ha BbINycK HOBOTO BuAa Bymary ¢ MCrnonb30BaHu-

€M HOBbIX 40DaBOK, KpacUTeNen N T. 4.

B |JlokanbHble YCTaHOBKWM OYUCTKU CTOYUHbIX BOA, crnocobHble
KOMMNeHCMpoBaTb U3MEHEHNA konebaHum pacxonos, HU3-
KnX KOHLLeHTpaLlVII;I N pasnnyHbIX TUNOB, N KONMM4ecTBa Xu-

MUYeckmx JobaBok

r |Perynuposka cuctemsl Bpaka 1 06eMOB HanMopHbIX ALLMKOB

o |CBeageHMe K MUHUMYMY MOTEPb XuUMuYeckux fob6aBok |[MMpyMeHMMO Tonbko Ans

(Hanpmmep, areHToB ana npugaHna Ku

3aBOJOB, MPOV3BOAALLNX
po/BNaronpoYHOCTL), coaepallmx nep- U NonUgTOPMPO-|KUPO- U BOAOOTTaNKMBa-
BaHHble COEAVHEHVS MNW BELLECTBa, y4acTByOLME B WX |toLLyto Bymary

obpasosaHmK
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MeToa/npouecc

MpuMEHMMOCTb

Wcnonb3oBaHve XMMWKETOB AN ynydleHus npouecca
NPOM3BOACTBA, CoAepXalmx Hu3koe kommvectBo AOX
(Hanpumep, AN 3aMeHbl areHToB ANS NPUAaHUSA NPOYHO-

CT BO BIaX>XHOM COCTOAHUWM Ha OCHOBE 3MNMMXINoprugpuHoO-

MpyMeHMO TOMBKO ANS
3aBOAOB,  BbINyCKatOLMX
copta Bymarm C BbICOKON

NPOYHOCTBKO BO BI&>XKHOM

BbIX CMOS) COCTOSIHUM

HAT-31. CHwkeHne Harpyskm no BeIBpocam KOMMOHEHTOB MENOBAarbHbIX CYCMEH3UN U
CBSI3YIOLLMX BELLECTB, KOTOpble MOryT HapylwaTb paboTy CTaHuMK OWMOMOrMYeckom OYMCTKM

cTouHbIX Boa: HAT vcnonb3yoT meToa/npouecce, npeactaeneHHbIn Tabnuue 5.45.

Tabnuua 5.45 MeTtoabl/o6opynoBaHne AN CHUKEHWUS HArpy3ky No BbIGpOcamM KOMMOHEHTOB
MenoBarbHbIX CYCMEH3WN 1 CBA3YIOLLMX BELLECTB, KOTOpble MOryT HapyLuaTe paboTy cTaHumm

OMONOrM4YEcKon OYUCTKM CTOMHBIX BOA C Ucnons3osaHmem HOT

MeToa/o6opyaoBaHme

[MpumeHnmocTb

PereHepauus menoBanbHOW CyCNeH3MW/MOBTOPHOE UC-
nonb3oBaHWe NMUrMeHTOB

OTpenbHbIM cOOP CTOYHLIX BOA OT MENOBANbHOM YCTaHOB-
KM M yyacTka MOArOTOBKU MOKPOBHLIX COCTaBOB (Mero-
BanbHOW KyXHW)

B cnyyae  ynbTpaduns-
Tpaumu NPUMEHUMOCTb
MOXET ObITb OrpaHnyeHa,
korga:

- 00beMbl CTOYHbIX BOf
O4YeHb Mansbl;

- CTOYHblE BOAbI OT Meno-
BaHWs obpasytoTcs B pas-
FIMYHBIX  MecTax Mnpowus-
BOACTBZ;

- HabntogaeTcs MHOrMo M3-
MEHEHNA B npoLecce Me-
noBaHus;

- COCTaBbl PasnnyHbIX Me-
nosarnbHbIX CyCneH3nmn

HECOBMECTUMbI

MpenBapuTenbHas OYNCTKA CTOMHBLIX BOJ, COAepXalymx
KOMMOHEHTbI MENOBANbHOW CYCMNEH3UM (Hanpumep, MeToa
dnokynaumn) ¢ Lenbo yBennyeHus apgeKkTMBHOCTM Mo-
cneayroLlen BonorMYECKOn OUYUCTKM CTOUHBLIX BOZA

B ocHoBHOM NpUMEHNMO
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HAOT-32. MNMpepoTBpalleHe U CHUXKEHUE 3arpasHEeHUs CTOYHbLIX BOA, Monajarowmnx B
Bogoem co Bcero mpeanpusTvs: HOT ucrnonb3ytoT noaxoasilyto KoMOMHaumMio MeTOoAos,
npeacTaeneHHblx B HAT (cM. nyHKkTbl 4.4.1, 4.4.3, 4.4.4, 4.4.6).

YposHu cbpocos, cooTBeTcTBYOWME HOT

YpoBHu cOpocoB 3arpsisHeHunii, cooTeeTcaytomx HOT, npvBeaeHsl B Tabnuuax 5.46,
5.47. Ha WHTerpmMpoBaHHbIX LIENON03HO-OyMaxHbIX KOMBMHATaX OHW BKITHOYEHbI B OBLLnn

cBpocC Nocne 0UYNCHBLIX COOPYXKEHWNA.

Tabnuya 5.46 —YpoBHM COPOCOB 3arpsi3HSAOLLMX BELLECTB CO CTOYHLIMM BOAAMM B BOAHbIN OO BEKT,

cooTtseTcTBYoWMe HAT OT HEMHTErpMpPoBaHHbIX ByMaskHbIX U KAaPTOHHbIX habpuk. [encTeyoLyee

MPOW3BOACTBO.
CpesHerogoBoe 3HavyeHme i/
rapavere Crene nonychadpy- BropuyHoe BonokHo
KaTbl

XMunyeckoe notpebnexHve Kncnopoga 1,80-5,00 4,00-5,00

(XMK)

Buonoriyeckoe notpebnenve Kucropoga 0,30-0,50 0,50-1,00

(BIKs)

Obuwee copepxaHve B3BELUEHHbIX BeLiecTs 0,30-0,70 0,30-0,40

(BB)

i asot (Neow) 0,20-0,30 0,20-0,30

06w hocdop (Posuy) 0,02-0,03 0,02-0,03

Ancopbupyemble ranoreHopraHum4eckue co- 0,005-0,007 0,005-0,007

eauHeHns (AOX)

Pacxop Bogb! 15,00-27,00 12,00-16,00

K 3HauYeHNs1 TEXHONMOMMYECKMX NokasaTenen npusejeHbl B pacyeTe Ha OgHY TOHHY TOBapHOVI npo-

Aykumm

Tabnuya 5.47 — YpoBHU COPOCOB 3arpsisHSIOLLMX BELLIECTB CO CTOYHBIMU BOAAMUN B BOAHLIN 06 BHEKT,
cootBeTcTeylowme HAT, npy npor3BoACTBE GyMarn 1 KapTOHa B COCTABE HEMHTErPUPOBaHHbIX

npeanpuatnin. Hoeble/MoaepHU3MPpYEMbIE NPOU3BO/CTBA

CpeaHeroaoBoe aHaueHue Kr/T"

Mapametp Ceexwve
BropuyHoe BonokHO
nonycabpukaTbi
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CpenHeroaoBoe 3HaveHue ke
MapameTp Ceexwve
e — BTopuyHoe BONOKHO

Xummyeckoe — noTtpebrieHWe  kucriopona <1,80 <4,00
(XIK)
Buonormuyeckoe noTpebneHve Kkucnopoja <0,30 <0,50
(BIMKs)
Obuee cogepxaHve B3BELLEHHbIX BeLlecTs <0,30 <0,30
(BB)
OB asoT (Nosw) <0,20 <0,20
06wt dpocthop (Posw) <0,20 <0,02

3HaYeHWst TEXHOMOrMUECKUX NoKasaTene NpUBEAEHbI B pacieTe Ha oHY TOHHY TOBapHOIA Npo-

AyKUMn

5.11.2 BbiGpockl B aTMocdepy

HAOT-33. CokpallyeHre BbIOpOCOB OT OTAEMbHO CTOSALLMX UMW BCTPOEHHBLIX MEnoBarnb-
HbIX ycTaHosok: HAT no3eonstoT BbIOpaTs COCTAB MENoBanbHON CYCNeH3Mn, KOTOPbIN CHU-

XKaeT BbIOPOChI.
5.11.3 ObpasoBaHue 0TX000B

HAOT-34. YMeHbLIeHWe KonMYecTBa OTX0A0B, pa3MeLLlaeMbIX B OKpYKaloLen cpeae.
HOT npepoTepawyaeT obpasosaHue OTXO40B U MPOBOAUT ornepauun no nepepabotke

C MCnonb3oBaHMeM KOMBMHAaLMW METOAOB, NPUBEAEHHbIX B Tabnuue 5.48.

Tabnuuya 5.48 YMeHbLUEHMe KonMyecTBa OTX0A0B, pasmeljaeMbiX B OKpYyKaloLLen cpeje ¢

ucnonb3osaHuem HOT

MeTtoa/o6opyaoBaHue [MpymMeHumocCTb

a | PereHepauus BOMOKHA W HaNOMHWTENs, a Takke o4yncTka | B ocHoBHOM npu-

060pOTHOM BOAbI MEHUM

6 | Cuctema uupkynsaumm 6paka. Bpak n3 pasnnuHbIX yyacT- [ B ocHOBHOM npwu-
koB/cTaguii npouecca npou3BoacTea Gymarn cobupaertcsi, | MeHum

pacnyckaeTcs U BO3BPALLAETCHA B MOTOK MacCh!

B | PereHepauua menoBanbHOM CycneH3Mu/moBTOPHOE MUCMOSb-
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MeTtoa/obopynoBaHne MpymeHMmMocTb

30BaHWE NNrMEHTOB

r nOBTOpHoe ncnosib3osaHne BOINOKHUCTOro Lwnama ¢ nep- anIMeHMMOCTb MO-

BUYHON OUMCTKM CTOYHbIX BOA XKeT orpaHnyunBaTb-

ca  TpeboBaHusaMA
KayecTsa  NpOAyK-
Lmn

5.11.4 Pacxop aHeprum n sHeproadpekTMBHOCTL

HAOT-35. CHwKeHne pacxopa TennoBou u anekTpoaHeprum HAT ucnonb3yet kombu-

HaLMIO METOLOB, NPMBEAEHHbIX B Tabnuue 5.49.

Tabnuya 5.49 MeTogbl/06opyaoBaHue AN CHUXKEHUSI pacxoAa TEMnOBOW U 3NEKTPO3IHEPrun ¢

uenonb3osaHuem HOT

MeTtoa/o6opygoBaHue

MpUMeHUMOCTb

OHeprcbeperatoliye METOAbI COPTMPOBaHUA WU OYUCTKM
(ONTUMMU3NPOBAHHAS KOHCTPYKLMS pOTOpa, CUT, BUXPEBbIX

OYUCTUTENEN) N ONTUMANbHBIA PEXUM UX paboTbl

Pekynepauus Tenna pacduHepos

MNpMeHUMbI Ha Ho-
BbIX WNN MOZEPHU-

3npoBaHHbIX 3aBogax

OntTummsaums 00e3BOXMBaHUS B NPECCOBOM  4acTu

BAM/pacumnperHas 3oHa npeccoBaHWA

Henpumennm aonsd
CIb n MmHormx cne-
umanbHbIX copToB

Bymaru

Mcnonb3oBaHne koHgeHcaTa u ahdekTUBHas yTunusauma

Tenna cucTeMbl pekynepamm

B ocHoBHOM npume-

HUM

MpumeHeHre paUHEPOB C BbICOKOW 3PPEKTUBHOCTLIO U

onTuMarnbHbIX CXeM pa3mona

MpumerHum ans  Ho-

BbIX 3aBO40B

OonTMmU3aLmsa pexuma paboTbl CyLLECTBYIOWMX paduHe-
POB (Hanpumep, CHKEHME pacxofa 3HEPIMM Ha XONOCTOM
X0A4y, NPUMEHEHNE 3HeproadEeKTMBHON pasmaTbiBaroLLemn

rapHUTYpbI U T.M.)

OnTUMM3aumns KOHCTPYKLUMW HACOCOB, PAa3MNYHbBIA  KOH-

TPOSib CKOPOCTU BpaLLeHUsi POTOPOB Hacocos, Gespeayk-

B ocHoBHOM npume-

HUAMBbI
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MeTtoa/o6opygoBaHve [MpumMeHnmocTb

TOPHbIA NPUBOA

N | MpuMeHeHe NapoBbIX AWMKOB ANS Harpesa OymaxHoro | Hempumerum  gns
MOMOTHA C LEenbHo yry4lleHnst 06e3BOXMBaHUA Crb n mHorux cne-
umanbHelX  COpTOB

Symaru

K | ONTMMKM3aumsa BakyyMHON CUCTEMbI (Hanpumep, TypOoBeH-

TUNSTOPbI BMECTO BOAOKOMbLEBbIX HACOCOB)

n | NpeaBapuTernbHbIN HArPEB CPbLICKOBOM BOAbLI 3@ CYET uc-
NOMb30BaHMS  HU3KOTEMMEPaTYpPHLIX WCTOYHMKOB Tenna | B OCHOBHOM mpume-

060pOTHBIX BOA HUMBI

M Mcnonb3osaHne OTp860TaHHOFO Tenna Ana Cywky wnama

WNK ynyJlieHnss obe3BoxeHHON Buomacchl

H | Pekynepauus Tenna oT cywmnbHbIX konnakos 6AM n KOM

5.12 OnucaHuwe metonoB

5.12.1 OnucaHue MeTOAOB NpeaoTBpPaLIEHUs U KOHTPONSA BbIOPOCOB B

armocdpepy
5.12.1.1 BbIbpocbl okucnoB asota NOy

Tabnuua 5.50 Beibpocs! okucnos asota NOy

MeToa OnucaHne

CHwxeHuwe cooTHoweHns |MeToa ocHOBLIBAETCA rMaBHbIM 0OpasoM Ha CneayroLwmx oco-
«BO34YyX — TOMMNBO» BeHHoCTAX:

- TWaTenbHbIA KOHTPOMb BO3[yXa, WCMOMb3yeMOoro ANA Cxura-
HWA (HWU3KWIA N3BLITOK KUCNOPOAA);

- MMHMMM3aLMSA YTEYEK BO3lyXa B NeYy;

- NU3MEHEHHbIN AM3aliH Kamepbl CropaHnst Nneyn
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MeTtoa

Onwncaxve

ONTUMM3NPOBaHHBINA KOH-
TPOnb CropaHunsi n rope-

HNA

MeTon MCNonb3yeT TEXHOMNOTMIO YNpaBenus ANs JOCTUXEHNUS
TYYLUNX YCIOBUIA FOpeHus.

CopepxaHue u BbiGpockl NOy MOryT 6biTb YMEHbLUEHBI MyTEM
KOPPEKTUPOBKN pabounx napameTpoB, pacrnpeneneHnst Bo3ay-
xa, nsbbiTka KMcrnoposa, POPMUPOBAHNA MIaAMEHM N Temnepa-

TYPHOro npoguns

[NoatanHoe cxuraHue

MosTanHoe CKuraHMe OCHOBaHO Ha WCMOMb30BaHUW ABYX 30H
TOPEHUSI C KOHTPONMMPYEMbIMU COOTHOLLEHWEM U TeMNepaTypom
BO3Zyxa B nepeon kamepe. [lepBas 30Ha ropenHus paboTaet
npu cyBCcTeXMOMETPUYECKMX YCMOBUAX ANA npeobpasoBaHus
COEANHEHNA aMMMaka B SJIEMEHTApHbIM a30T MNpPU BbICOKOM
TemnepaTtype. Bo BTOpol 30He pononHWTEnbHas nogada Bo3-
Llyxa 3aBepLuaeTcsi ropeHueM npuy Gonee HWU3KoOM TeMneparype.
Mocrne AByXCTYNEeHYaToro CuUraHusi AbIMOBOW ra3 NocTynaeT BO
BTOpYHO Kamepy ANs pereHepauuu Tenna oT rasoe, NPoOu3BoA-

CTBa rapa B npouecc

Beibop TonnmMea — HM3KO-

a30THOe TONNMBO

MUcnonb3oBaHve TonnuMea C HU3KMM COAEpXXaHMEM asoTa npu-
MEHSAETCS AN YMEHbLUEHUS KONMUYecTBa BbIOPOCOB OKCUAOB
as3oTa Mpu OKWUCNEeHUM a3oTa, CoaepXallerocs B TOMMMBE BO
BPEMSs CropaHus.

Cxuranve AMNI unn Tonnuea Ha ocHoBe Buomacc yBenuuieaeT
BblGpockl NOx No cpaBHEHUIO C MasyTOM U NPUPOLHLIM Fa3oMm.
N3-3a Gonee BbICOKMX TemnepaTyp CropaHus, ropeHue rasa
npueogmuT k 6onee BbicokuM yposHAM NOyx, yeM ropeHne xua-

KOro Tonnumea

Fopenka ¢ HA3KUM BbIXO-
nom NOx

lNopenka c HuskMm BbixogoM NOx ocHOBbIBaeTCS Ha NpyHUMNE
YMEHbLUEHWS NUKOBbIX TEMMEPaTyp NNameHu, 3afaepxmeas, HoO
npy STOM 3aBepLlasi, CKUraHMe W MoBblas Tennonepepavy
(yBenuyeHa manydartesnbHas cnocobHOCTb nnameHn). 3TO MO-
XeT BbITb CBA3AHO ¢ MOANMDULMPOBAHHOW KOHCTPYKLUMEN Kame-

pbl CropaHvsi neyu
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5.12.1.2 MpodunakTuka n KOHTpPOnNb BbibpocoB SO2 /cymmapHoOn

BOCCTaAHOBIIEHHON Cepbl

Tabnuua 5.51 MNpodmnakTuka n KOHTPonb BbIopocos SO2 /cyMMapHOW BOCCTAHOBMNEHHOM Cepbl

Metoa

OnucaHue

YBenuuexue cogep-
XKaHWA Cyxux Be-
LLECTB B YEPHOM Lue-

noke

Mpw Gonee BbICOKOM COAepKaHUM CYyXOro TBEPAOro YepHOro LWenoka
yBenuuMBaeTca TemnepaTtypa cropanua. lMpu 3ToM wucnapsertcs
Gonbwe Hatpusa (Na), kotopeit moxeT ceaAsbiBaTb SO, 06pasys
NaS04, TeM cambiM ymeHblias Bbibpocsl SO, ot CPK. Hepgocrar-
koM Bornee BbICOKOW TeMNepaTypbl SIBMSETCA TO, YTO 06beM BbIGPO-

coB NOx MOXeT yBenuunTbea

Bri6op Tonnuea/
Tonnneo ¢ HU3KNM

conepKaHneM cepbl

Wcnonb3oBaHne ManocepHUCTOro TOMMMBa C COAEPXKAHWEM Cepbl
okono 0,2 % — 0,5 % no secy (Hanpumep, necHas Guomacca, kopa,
HedTb C HU3KUM COAEPXXaHWEM Cepbl, ras) ymeHbluaeT BblOpoChl
SO,, reHepupyembIxX Npy OKUCNEHUA Cepbl B TONNMWBE BO BPEMS CrO-

paHus

OnTumusaums npo-

Liecca ropeHwst

Takne MeToabl, Kak CUCTEMbl KOHTpons 3deKTUBHOro pacxopa
TONMMBa (COOTHOLLEHNE «BO3AyX — TOMSMBOY», TEMNepaTypa, Bpems
npebbiBaHNs), KOHTPONb U3BLITOYHOIO KMCNOpPOoAa UNW XopoLuee ne-

pemMelinBaHne Bo3agyxa n tonnmea

KoHTponb 3a copep-
*aHvnem NayS B ns-

BECTKOBOM LUName

OddhekTBHAA MpombiBKa M UNbTPaLMs W3BECTKOBOrO  LInamMa
CHWxaeT koHueHTpaumto NayS, Takmum obpa3om ymeHbLlas obpaso-

BaHVe CEPOBOAOPOAA B MEYM B MPOLIECCe AOXKUraHNs

C6op 1 BoCcCTaHOB-
neHve/pereHepaums

BbIGpocoB SO,

C60op BbICOKOKOHLIEHTPUPOBaHHBIX NMOTOKOB rasoobpasHoro SO2 npu
NPOM3BOACTBE KMCIOro pacTeBopa, OT BapOYHbIX KOTMOB, AUGdy30-
pPOB MnW BblAayBHbIX pe3epByapoB. SO, BoccTaHaBnveaeTcs B ab-
COPOLMOHHBIX EMKOCTAX C PasnMyHbIMU YPOBHSAMU AABMEHUS KakK B

SKOHOMUYECKMX, TaK U B IKOJTOMMYECKUX Lienax

344




MeTopg

Onucanne

CxuraHue pypHorax-

HYLLIMX rasos

CobpaHHble BbICOKOKOHLEHTPUPOBaHHbIE rasbl MOryT ObITb YTUMN3M-
poBaHbl NyTEM CXKXUraHMa UX B CoAopereHepaUmoHHOM KOTe, B cne-
UmanbHbIX KOTHax Unn B U3BECTU pereHepaumoHHon neun. CobpaH-
Hble CﬂaGOKOquHTpMpOBaHHbIe ras3bl NogXoAAT ANSA CKUraHmsa B CO-
[lOpereHepaLyMoHHOM KOTNe, M3BEeCTEepereHepaLyoHHOM neyw, crne-
unansHoM KoTrne unu B ropenkax. asel 13 6aka pacreoputens nna-
Ba COAOPEreHepauUmoHHOro KoTna MoryT BbITb COMOKEHbl B COBPE-

MeHHbIX CPK

C6op n cxuraHne
HWU3KOKOHLIEHTPUPO-
BaHHbIX JypHONaHy-
LLKMX ra3oB B pereHe-

paLIOHHOM KoTre

Cxwuranune HK rasoe (6onbLuoii o6bem, H1skme KoHueHTpaumm SO2) B
COYETaHWN C PE3EPBHON CUCTEMOMN.

Cnabble rasbl 1 gpyrne naxyyne KOMMOHEHTbI OLHOBPEMEHHO Cobu-
patotca n oxuratotes B CPK. B kadecTBe pesepBHON cuCTEMbI UC-

nonb3yroTcs ckpyboephl

Mokpbin ckpy66ep

[a3o006pasHble COeaVHEHNA pacTBOPSAOT B MOAXOAALEN XUAKOCTU
(Boga unu wenoyHon pacteop). MoxeT GbITb JOCTUIHYTO OfHOBpE-
MEHHOe yzaneHue TBepAblX WU rasoobpasHbix coeanHeHun. CTekas,
TOMOYHbIE ra3bl OT MOKPOro ckpybbepa HachiWakTcs BOAOWN, OTae-
neHune kanenb TpebyeTtcs nepen cbpocom apIMOBbIX rasoB. O6paay-
FOLLIYHOCA XXM KOCTB CneayeT paccMarpmeark kak npouecc obpaboTkm
CTOuYHbIX BOJ, HEpacTBOPVYMOE BeLLecTBO cobupatoT nyteM cepu-

MeHTaLmmn unu punsTpaLmm
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Onucanve

AnekTpodunneTp UnNn
My TNbTULMKIOHBI C
MHOrOCTyNeHYaTbIMn
ckpy66epamm BeHTy-
pY UNY MHOTOCTYNEH-
YyarbiMy NPAMOTOY-
HbIMK ckpyG6epamn ¢

[BOVHON nogaden

PaspeneHue nbiny OCYLLECTBSETCA B 3NEKTPOCTAaTUYECKOM OCaau-
Terne U MHOroCTYNeH4YaToM UMknoHe. [Ans cynbgutHoro npouecca
Ha Mg-ocHOBaHWK Mbinb, yAepXaHHas B anekTpodunsTpe, cocTouTt
B OCHOBHOM 13 MgO, Ho Taikke, B MeHbLUEN cTeneHn, coeguHeHnn K|
Na vnu Ca. UseneyeHHas MgO 3ona HaxoAuTCH BO B3BELUEHHOM
COCTOSIHAM B BOAE W OYULLIAETCA NPOMBIBKOW U ralieHuem ans gop-
mupoBaHusi Mg (OH),, koTopbIn 3aTeM MCNOnb3yeTcd B KayecTse
LLENOYHOro MPOMbLIBHOMO pacTBopa B MHOrosTanHbix ckpybbepax,
NSt BOCCTAHOBIEHNSI KOMMOHEHTOB CEePbl B BAPOYHbIX XMMMUKaTax.
[ns cynbguTHOro npoyecca Ha aMMOHUNHOM OCHOBaHWMK aMMuak
He pereHepupyeTcs

Mocne ypaneHus nbinv AbIMOBOM ra3 OXNaXAaeTcsa Npy Npoxoxae-
HUM Yepe3 oxnaxaarowmn ckpybbep n satem npoxoaut Tpy unm 6o-
nee ckpybbepoB AbIMOBbLIX rasoB, rae Bbibpockl SOz oumuiarorca

LLEENOYHBIMW PacTBOpamm

5.12.1.3 OnucaHve meToa0B COKpalLEHUSA UCTONb30BaHNA CBEXEeN Boabl,

KorninyectBa CTOUYHbIX BOA U CHNXKEHUA YPOBHA 3arpA3HeHus CTOUYHbIX BOA

5.12.1.3.1 MeToAabl, MHTErpUPOBaHHbIE B TEXHOMOIrMYEeCKUI npouecc

Tabnuya 5.52 MeToabl, MHTErpPUPOBaHHbIE B TEXHONOMMYECKUIA npoLecc

MeTopg

Onwncaxve

Cyxas okopka

Cyxasi okopka gpesecvHbl B OapabaHax (oja Oyper mcnons3o-
BaTLCHA TOMBKO AN NPOMbIBKM BpeBeH U 3aTem OyaeT Bo3BpallaTb-

CS B NpOLECC C MUHUMarbHOW OUYMCTKON Ha OUYMNCTHBIX COOPYKEHUAX)

TexHonorus
ECF-ot6enkn

CoepemeHHass ECF-ot6enka MUHUMM3NPYET noTpebneHne AMOKCU-
[a xnopa ¢ NOMOLbI OAHOM UMK KOMOWHALWA CReayroLmx CTaguin
oT6EenMBaHMA; KNCNopoa, CTaans rmaponnsa ropsyer KUCNoTon, oT-
Benka 030HOM NPV CpeAHEN U BbICOKOW KOHLIEHTPALMKU, CTYNEeHN OT-
Benku C nepekncho Bogopoga npu atMOCEPHOM U MOBbILLEHHOM

JaBrneHnemM
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MeTog

Onwncanue

MpoanenHas penur-

HUdbUKaUma

MpoaneHHas penurHudurkauma nytem: (a) MoaUUUMPOBAHHON
Bapkn nnm (6) KMCnopogHOM AenurHuuKkaLmMmn nNoebILaeT CTeneHb
AenurHidpukaummn uenntonossl (CHWwkeHne Yucna Kanna) nepep oT-
BenvBaHMeM 1 TEM CaMbIM YMEHbLUAET UCMONb30BaHWE XUMUKATOB
Ha oTbenky u ypoeHb XIK cTouHbix Bog. CHwxeHune uncna Kanna
Ha oAHy eavHuly nepepg oTbenkon MoxeT ymeHbwuntb XIMK oT oT1-
Genkn npumepHo Ha 2 kr XMK/B. €. T. YAaneHHbIN NUrHUH MOXET
ObITb BOCCTaHOBIEH W OTNPaBIIEH B CUCTEMY PereHepaumn xmummde-

CKVX BELLECTB U CUCTEMY pereHepaLmmn sHeprum

MpopneHHasa moaw-
durUmpoBaHHasa Bap-

Ka (a)

MpoaneHHas Bapka (NeprofMHecKoro in HEMPEpPLIBHOMO AENCTBUS)
BKMtovaeT Bonee ,D.J'II/ITeJ'II:HbIVI nepuroa BapKkM B onTuManbHbIX yCno-
BMAX (HANpUMep, KOHLEHTPpaLUuIo LLienoYn B BapOYHOM pacTBope pe-
ryNMpytoT oT Bonee HU3KOro coaepxaHus B Hadane o 6onbliero
cofepXaHus K KOHLY npouecca Bapku), YToObl M3BMeYbL MakcumMarns-
HOe KONMMYeCTBO NUrHMHa nepepa oTbenkon 6e3 nuwHero paspyle-
HUS YINEBOAOPOLOB UM MOTEPU MPOYHOCTU LENmionossl. Takum 06-
pasom, MoXeT ObITb YMeHbLUEeHO NCNonb3oBaHNe XMMMUKaToB B MO-
criefyrowier ctagum oTbenkn 1 3arpsasHeHne CTOYHbIX BOA OpraHu-

YeCKUMU BeLleCTBaMM

KncnopogHas genur-

Hudpmrkauws (6)

KucnopogHasa penurHudukaums SBnseTca Cnocobom  ypaneHus
3HaYMTENBHOW YacTu NUrHMHA, OCTaBLLErocs nocne Bapku, B criyyae
Yero BapoyHas ycTaHoBka AomkHa paboTarb ¢ 6onee BbICOKUM YMC-
nom kanna. Llenntonosa pearmpyeT ¢ KUCNOPOAOM B LLEMNOYHON cpe-

Ae, NoCpeaCcTBOM Yero yaanaeTcd Yactb oCTaro4yHoOro nurHMHa
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Onwncaxve

3amkHyTas cuctema
COPTUPOBaHWS,
OYMCTKU U MPOMbIBKM

HebeneHom Macchbl

CopTupoBaHune HebeneHor Macckl NPOU3BOAUTCS NP NOMOLUM LLie-
NEeBbIX COPTUPOBOK C HAMOPHOW Mojaven B MHOrOCTyneH4aTtom 3a-
MKHYTOM Lukne. Takum oBpasoM, MPUMECU U MyYKU BOMOKOH yha-
NAOTCA Ha paHHel cTagum npolecca.

MpombiBka HeGeneHoW Macchl OTAENAET PacTBOPEHHbIE OpraHuye-
CKME N HEOPraHU4Yeckne XMMMYECKME BELLECTBa OT BOJIOKOH LIEMIo-
nosbl. HebeneHas uenntonosHas macca MoOXeT BbITe CHa4Yana npo-
MbITa B BAPOYHOM KOTIE, 3aTeM B NMPOMbIBATENSAX BbICOKON 3hdek-
TMBHOCTM 4O M MOCNE KUCMOPOLHOW AenurHudukaumm, To ecTb A0
oT6enkn. YpoBeHb 3arps3HEHUS CTOUHbIX BOL YMEHbLUAETCA 3a cYeT
CHIDKEHUSI MOTEPb U NOTpebneHus xummkaTos ana otbenku. Kpome
TOrO, 3TO MO3BOSISIET PEreHEePUPOBaTL BAPOYHbIE XMMKKATbI U3 Npo-
MbIBHOM BOAbl. JddekTuBHas NPOMbIBKa OCYLLECTBRSETCA NPOTU-
BOTOKOM MYTEM MHOFOCTYNEHYATON MPOMBIBKM C MOMOLUBIO (Dnnb-
TpoB n npeccoB. BogpoobopoT B oTaene npombiBkM HebeneHon mac-

Cbl NOJTHOCTbIO 3aMKHYT

YacTnyHoe 3amblka-
HWe BogoobopoTa B

oTOEenLHOM Liexe

KncnoTHele v wenodHble hunbTpaTtsl PELMPKYNMPYIOT B OTOENKE B
MPOTUBOTOKE K MOTOKY Lienstonossl. Boga noctynaeTt Ha 04UCTKy nu-
60 Ha OYWCTHbIE COOPYXEHWA, UMM B HEKOTOPLIX CRy4Yasx Ha npo-
MbIBKY MOCHE KMCNOPOAHOWN CTYNEHW.

OhhekTMBHBIE MPOMbIBATENU Ha MNPOMEXYTOUHBLIX CTagusax npo-
MbIBKM SIBMSILOTCS HEOOXOAUMBIM YCNOBUEM ANA CHWKEHUS YPOBHS

3arpsAsHeHnsa CTOYHbIX BO4
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MeTopa

OnwucaHne

O heKTNBHBIN MOHK-
TOPWHT yTeYeK 1 Npo-
N1BOB, a Takxke pere-
HepaLuusi XMMVKaToB

n sHeprmum

OdhEKTUBHBLIN KOHTPONb NPONMBOB, BoAgocbopa M CUCTEMBI pere-
HepauuW, KOTOPbIA NpefoTBpallaeT CryyanlHoe BblAeneHue BbICo-
KOOPraHN4YeCcKMX, a MHOTAA N TOKCUYHBIX BELLECTB U BbICOKUX 3Ha-
yeHu pH (Ha COOpPYXEHWSIX BTOPUYHOM OYUCTKM CTOYHbIX BOA),
BKNtoYaeT B cebs:

- aBTOMAaTN3MPOBaHHBIN KOHTPOSb 3MEKTPOMPOBOAUMOCTU UM KOH-
Tpons PH B OTBETCTBEHHBLIX MeCTax AnA OBHapyxeHWa noTepb u
Nponveos;

- BO3BpALLieHWEe NPONATOro 1 cobpaHHOro LLENOKa U BOMOKHA B TEX-
HOMOrMYECKUIA NPOLIECC B COOTBETCTBYIOLLUX MECTAX;

- NpefoTBpalleHe PO3NMBOB KOHLUEHTPUPOBAHHBIX WMNN BPeAHbIX
NOTOKOB M3 BaXXHEWLUMX obnacten npouecca (B TOM yucne, Tanno-

BOrO Macra u ckunuaapa) Ha GUONOrMHecKyto OUUCTKY CTOKOB

MopaepxaHve po-
CTaTO4YHON MOLLHOCTM
BbINAPHON CTaHUMKU U
copopereHepaLmoH-
HOro KoTna ANns KoM-
neHcaumm NUKoBbIX

Harpy3ok

[locTaTouHble MOLHOCTM BbINAPHOW CTaHUMM U CoAOopereHepaLmoH-
Horo kotna obecneuvealoT nepepaboTky AONONHUTENBLHOrO ob6bema
Lenoka n Cyxux BewecTB 3a cyeT cbopa NpOnMBOB MM CTOYHBIX
BOA OT oTbenkn. 3TO CHUXaeT NoTepy cnaboro YepHOro LLEenoka,
LPYrMX KOHLEHTPMPOBaHHbBIX CTOYHBIX U MPOMBBIHbIX BOA MpoLecca
1 BO3MOXHbIX NOTepb punbTpaToB oTbensHOro Lexa.

BeinapHasa cTtaHUmsa kOHUEHTPUPYET cnabbii YEPHBIN LLEMOoK OT npo-
MbIBKM HEGENEHON MacChl 1, B HEKOTOPLIX Crydasx, Takke buoLlunam
OT CTaHUMM OYUCTKM CTOMHBLIX BOA W (UMW) cynbdarta HaTpus ¢ 3aBo-
ga no npowussoacTey guokcuga xnopa (ClOo). JdononHutensHas
MOLLHOCTb MO Bbinapke o6ecrnevmBaeT BO3MOXHOCTb K yTUIM3aumn
nponveoB U 06paboTKM BO3MOXHbBIX LMPKYIUPYHOLLMX MOTOKOB

¢unbTpara ot6ensHOro Lexa
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Otayeka Hamnbonee
KOHLEHTPUPOBaHHbIX
3arpsi3HeHHbIX KOH-
JleHcaToB M UX Mo-
BTOPHOE MUCNONb30-

BaHne

OTpyBKka 3arpsis3HeHHbIX KOHAEHCATOB M MOBTOPHOE MCMONbL30BaHWA
KOHAEHCaTOB B TEXHOMNOMMYECKOM MpoLecce cHuxkaeT notpebneHuve
CBEXeN BOAbI 3aBOAOM W YPOBEHb OPraHWYeckmx BELLEeCTB B CTOY-
HbIX BOAAX HA OYMCTHLIX COOPYKEHUAX.

B oOTroHHOM KOnoHHe nap uAeT B MPOTUBOTOKE 4epes npeasapu-
TENbHO OYMLLEHHbIE KOHAEHCAaTbl, KOTOPbIE COAEPXKAT CHIDKEHHOE
COEANHEHNS Cepbl, TePMeHbl, METaHOM 1 APYyrne OpraHnyeckne co-
efvHeHus. JleTydme BellecTBa KOHAEHCaTa HakannuBaroTCs B na-
pax, OTBOAMMLIX C BEPXHEro y4actka KONOHHbI B KayecTBe HEeKOH-
JAeHCUpyeMbIX ra3oB U MeTaHona, U BbIBOAATCS U3 cuctemMbl. Oun-
LEHHblE MPOAYKTbI KOHAEHCALUMN MOryT BbiTb MOBTOPHO MCMONb30-
BaHbl B TEXHOJIOTMYECKOM MPOLECCe, Hanpumep, ANs NMPOMbIBKA B
oT6enbHOM LiExe, Npu NpoMbIBke HEGENEHOM Maccehl, B LieXe kayCTu-
3aumm (NpombiBka K pasbaeneHne Lwnama, CrnpbICku OUNLTPOB
wnama), B ka4ectee ckpybGepHon xwugkoctn ana odmctkn OBC ot
N3BecTepereHepaLmoHHON NeYn Unn B kayecTee Boabl Ans pa3bas-
neHns 6enoro wenoka.

OT1obpaHHbIe HEKOHAEHCUPYEMbIE rasbl U3 Haubonee KOHUEHTPUpPO-
BaHHbIX KOHAEHCATOB MOJAITCA B cuctemy cbopa Aana CUnbHbIX
AypHONaxHyLmx ra3oB u cxuratca. OTobpaHHble rasel U3 crnabo-
3arpsA3HEHHbIX KOHAEHCATOB COBMPalOTCA B CUCTEME ra3oB BbICOKOM

KOHUEHTpaunn n CxKuraroTca

Yeenuuenne cogep-
XKaHWA Cyxux BeLecTB

B YEPHOM LLenoke

OTtxopbl cHavana KOHUEHTPUPYHOT MyTEM BbiNapvBaHus, a 3aTem
cKuraloT B kadectse Guotonnvea B cofopereHepaLmoHHOM KOTne.
KapboHar HaTpus, copepXalui Nbinb U pacnnas B HWKHEW 4YacTu

KOoTNna, pacTBopAr0T AN BOCCTAHOBNEHNA PACTBOPOM COAbl.
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MosTOpPHOE MCNOML-
30BaHME NPOMbLIBHOM
BOAbI OT NpeaBapu-
TenbHoW oTOernkn He-
GeneHol Macchl 1
BbINaPKM AN CHUXKeE-
HWS 3arpsi3HEHNIA OT
npenBapuUTEnbHON
oTGENKN Ha MarHve-
BOM OCHOBaHUM
(Mg0)

HeoBxoammble ycnosmna Ans UCMONb3OBaHUA 3TOr0 METO4a — OTHO-
CUTENbHO HU3KOEe YUCNO Kamna nocne sapku (14—16), focraTouHsIi
06bemM GakoB, BbINAPHbIX YCTAHOBOK 1 COA0PEreHepaLoHHOro KoT-
na, 4tobbl CNpaBWTLCA C AOMOSNHATENbHBIMA MOTOKAMUW, BO3MOX-
HOCTb OYUCTKM MPOMBIBHOrO OGOPYAOBAHMS OT OTMOXEHWUHA, U cpef-
HUA ypoBeHb 6ennaHbl Lennonosbl (>87 % I1S0O), Tak kak AaHHbIN
METOS MOXET MPVBECTM K HEOOMbLUON noTepe 6enmnsHbl B HEKOTO-
PbIX CryYasx.

Ang npoussoguTenen ToBapHOW LENonossl MW SPYruX Npoayk-
TOB, KOTOPbIE AOMKHbI UMETb BbICOKMI ypoBeHb GenuaHbl (>87 %
ISO), moxeT BbiTb NpobnemaTnyHo NPUMEHEHE OTGENKMN Ha MarHm-

eBoM ocHoBaHum (MgO)

MpoTmBoTOYHAA CU-
cTema TexHonorunye-

CKOW BOAbI

Ha vHTerpnpoBaHHbIX NPEANPUSTUAX CBEXas BOAa roaaeTcs B OC-
HOBHOM Ha Crpbicky BymaropenartensHon MalluHbl, OT KOTOPbIX OHa

HanpPaBnseTCs B BAPOYHbIA Liex

PasgeneHune cuctem

Mcnosib3oBaHMA BoAbI

CucteMbl MCMOMB30BaHUA BOAbLI PA3fMYHbIX TEXHOMOMMYECKUX yCTa-
HOBOK (Hanpumep, Lienmtono3Has nuHus, otbenvearoLime ycraHoBKA
n BymarogenarenbHbie MalUWHBI) OTAENAKTCA MPOMbIBKOM U 06e3-
BOXMBAHVWEM LENMonosbl (Hanpymep, € MOMOLLbIO MPOMbIBHBIX
npeccos). JTO OTAENEHVEe NMpPeaoTBpaLlaeT MPOXOXAEeHWe 3arpsas-
HAIOLWMX BeLlecTB B rocrneaylowme cragum npouecca U cnocob-

CTBYET YAANeH IO 3arps3HSIOLLMX BELLECTR U3 HEGOMbLUMX 06BLEMOB.

Ot6enka nepekunceto
BOZOPOZLA NPV BbICO-

KOW KOHLIEHTpayum

Ons otbenkn nepekvcbilo BOAOPOAA MPU BbICOKOW KOHLUEHTpauum
Lenntonosy o6e3BOXKUBALOT, HAarpUMep, Ha JBYXCETOYHOM UNW ApY-
romM npecce, 0 TOro, kak A06aBNsoTCA XUMMKaTbl Ana oTbenku. 31o
no3eonsieT Gonee 3ddEeKTMBHO UCMONb30BaTb XMMUKaTbl ANS OT-
©enku 1 No3eonseT nonyunts Gonee YACTYIO LEennionosy, MeHbLlee
KOJMYECTBO BPEAHbIX BELLECTB, NepeaaHHblX ¢ Maccon Ha BGymaro-
AenartenbHy MalluvHy, U cnocobctByeT 06pasoBaHMIO MEHbLLEro
konmuectea XIMNK. OcratouyHas nepekmMcb MOXeT ObiTb BO3BpaLLeHa

B TEXHOMOrMYECKNIA npoLecc 1 NOBTOPHO UCNorb3oBaHa
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PereHepauus Bonok-
Ha W HanonHWTens,
o4YmMcTKa 0OOPOTHON

BOAbl

O6opoTHas Boga oT GymarogenaTtensHol MallnHbl MOXeT BbiTb 00-
paboTaHa C NOMOLLbIO CNeAYHOLLMX METOL0B:

a) BofoobopoTHble ycTporncTea (06bl4HO GapabaHHbIn U AUCKO-
BbIN OUNLTP, UNK proTaTop U T. N.), KOTOPbIE BLIZENSIOT TBEPAbIE
YacTuubl (BOMOKHO W HAaMOMHWTENb) M3 TEXHONOMMYeCKOW BOAbI.
dnotaunsa pacTBOpPeHHbIM BO3LYXOM B KOHType OOOpOTHOM BOAbI
NnepeBoAUT B3BELLUEHHblE TBEPAbIE BELLECTBa, B3BELUEHHbIE BeLle-
CTBa, MENKMe KONMNOWAHblE BELLECTBa U aHWOHHbIE BelLlecTBa BO
hNoKKy bl (XNOMbs), KOTOPbIE 3aTeM yaansaoTcs. BocctaHoBneHHbIe
BOMOKHO M HaMOMHWUTENb BO3BPALLAOTCA B TEXHOMOMMYECKUA NpOo-
yecc. OunweHHas Boga MOXeT ObiTb MOBTOPHO MCMOMb30BaHa Ha
CMPbICKM C MEHEe XECTKMMUN TPeOOBaHNSIMU K Ka4EeCTBY BOAbI;

©) pononHuTenbHas ynbrpaduneTpauns Ans nNpeaBapuTensHO OT-
PrneTPOBaHHOW 0OOPOTHOW BOALI NO3BOMSET NOMy4UTb UnbTpar ¢
BbICOKOA CTEMEHBbI OYUCTKM C Ka4yeCTBOM, AOCTaTOYHbIM AMNs UC-
Monb30BaHWA B KadyecTBe BOAbl HA CMPbICKM BbICOKOrO AaBMeHuS,
YNAOTHUTENLHOW BOALI, @ Takke ANA pasbaBneHns XMMUYECKux Ao-

6aBok

OuucTtka o6opoTHOM

BOAbI

CucTeMbl ANS OUYMCTKA BOAbI, MUCMONb3yemble, Kak npasusno, B Oy-
M2)KHOW MPOMBILLNIEHHOCTU, OCHOBaHbI Ha ocaXaeHun, punbTpaLmn
(anckoBbi punbTp) U notaumn. Hanbonee 4acTo UCNONb3yeMbIn
MeTof — bnoTauus pacTBOPEHHBIM BO3AYXOM. AHNOHHBIN MYCOpP W
Menoyb cobupatorca B uanyeckn obpabatbiBaemble HNOKKYNbI
(xnonbs) Npu nomowwm fo6aBoOK U NPUroAHbI K NepepaboTke. Boico-
KOMOIEeKynsipHble, BOAOPACTBOPUMbIE MOMMMEpPbLI UM HEopraHnde-
CKME SneKTPONMUTbl  UCMONb3ylTCA B KavecTBe (pnoKynsHTOB.
CdopmumpoBaHHbIe XMONbSA 3aTEM BCNIbIBAIOT B PEKTUDUKALMOHHOM
GaccetiHe. Mpu noTauumM pacTBOPEHHbIM BO34YXOM B3BELLEHHbIE

TBepAble BelecTBa NpUTArmBaroTCA K BO3AyWHbIM Ny3blpbkam
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Onucanne

nOBTOpHoe ncnonb-

30BaHMe BOAbl

OunwieHHas Bofa BO3BpaLLAETCH B KAYeCTBE TEXHUYECKON BOALI HA
MPOU3BOLACTBEHHOM Y4acTKe UMW Ha WHTErpupoBaHHOM Npeanpus-
TUK oT BymarogenartenbHOW MallMHbl B LEMSIIONO3HbIA 3aBO4 U OT
BapKn Ha OKOPKY ApeBecuHbl. CTOYHbIE BOAbLI B OCHOBHOM cOpachl-
BalOTCS M3 TOYEK C HanbOomnbLUEN Harpyskom Mo 3arpssHsoLmUM Be-
wecteam (Hanpumep, YMCTbId PUNLTPAT AUCKOBOro unbTpa Ha

MPOV3BOLCTBE LIENIHONIO3bl, OKOPKa APeBEeCHHbI)

OnTumanbHbIA An-
3alH N KOHCTPYKLUMS
BakoB 1 baccenHos
(npounssoacTeo Byma-

rn)

PacxofHble eMKOCTU A4St MacChl U XpaHeHWst 0BOPOTHON BOAbI NPO-
EKTUPYIOTCS TakuM 0Bpa3oM, YToGbl OHU MOFAM CNPaBUTLCS C BO3-
MOXHbIMW OTKIIOHEHMSIMM B MPOLEcce, a Takke ¢ HepaBHOMEpPHO-

CTbHO MOTOKOB BO BpeMA NyCcKoB A OCTaHOBOB

CTtagmsa NnpoMbIBKU
nepes pasmosiom
[PEBECHOI Macchl

XBOWHbIX MOPOS

HekoTopble 3aBoAbl NMPOBOAAT MpPeABapUTENbHYIO MPOMbIBKY XBOW-
HOW LWenbl, 06beauHAS NpeaBapuTenbHbIN HarpeB Nog AaBMNeHUEM,
BbICOKOE CKaTue W NponUTKy ANs Yry4YLleHWA CBOMNCTB Macchl.

OTan npomMbIBkM Nepes padMHNPOBAHNEM U OTOENKON 3HAYUTENBHO
cHwkaeT XIMNK nytem yaaneHus Hebonbworo obbema nNpoMbIBHON
BOAbl, CoAepXallel BbICOKYH KOHLUEHTPaUMiO 3arpsasHsioWmnx Be-

Lecrs, kKoTopasi MoXeT ObiTb 06paboTaHa oTAENbHO

3amena NaOH Ha
Ca(OH)2 unm
Mg(OH), B ka4ecTBe
wenouv npu orbenu-

BaHUU NEePEeKUCbIo

Mpumererne Ca(OH), B kayecTBe LWENoYM faeT B pesynbTaTe CHU-
xeHne ypoeHs XK okono 30 %, coxpaHsas Npu 3TOM BbICOKUA ypo-

BeHb 6enmanbl. Mg(OH), Takke ncnoneayetca ana 3ameHsl NaOH

3amkHyTas cuctema
BogoobopoTta npu

oTtbenke

Ha cynbdutHbIX 3aBogax, ncnonb3ayowmx Na-ocHoBaHWe, CToYHbIe-
BOoAbl OTOENbHOro Lexa MOryT OYMLATLCS, HanpuMmep, ¢ NOMOLLLHO
yneTpadunbTpaumm, notaumMm n OTASNEHNS CMOMSAHBIX N XXUPHBLIX
KUCNOT, 4TO NO3BONSAET CO3AaThb 3aMKHYTYH cucTeMy BogoobopoTa
npu otbenke. GunbTpaTbl OT OTGENKN U MPOMBIBKA UCMONbL3YHOTCS
NOBTOPHO Ha nepBoﬁ CcCTagun NPOMbIBKUA nocne BapKn 1 3aTtem BO3-

BPALLIGIOTCS HA YYaCTOK pereHepaumn XMMUKaToB
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MeTog

Onucaxune

Perynuposanve pH
cnaboro pacTeopa
Lienoka Ha Bxoje B
BbIMAPHYHO CTaHLMIO U
B npoLecce Bbinapku

LL{EMOKOB

HeWTpanusaums npovs3BoguTCs A0 NPpOLEecca BbiMapKM WUiK nocne
NepBoro arana BbiNapky, YToObl COXPaHUTL OPraHUYecKue KUCMoThI,
pacTBOPEHHblE B KOHLEHTpaTe, a Tawke, YTOObl B AanbHerweM
HanpaeuTe WX C koTen-

oTpaboTaHHbIM  LUEMOKOM B

YyTUNN3aTop/coaopereHepaLmoHHbIA KOTEN

AHaspobHas ouncTka
KOHZEHCaToB OT Bbl-

NapHbIX YCTAHOBOK

CmoTpute 4.1.20.5 (koMBUHMpPOBaHHas aHa3pobHo-aspobHas

o4umcTKa)

OT160p 1 BOCCTAHOB-
nexve SO; OT KOH-

JleHCaToB BbINapku

SO, ynansieTcs 13 KOHAEHCAaTOB, KOHLEHTpaThl nogBepratoTcs Guo-
noruyeckon obpabotke, a SO, HanpaBnsaeTCa Ha BOCCTaHOBMNEHWE B

Ka4vecTBe XuMukKaTa ana Bapku

MOHUTOPUHT 1 He-
NpepbIBHbIA KOHTPOITb
KayecTBa TeXHOMorn-

Yeckon Bobl

OnTummMsaums BCEM CUCTEMbl «BONOKHO — BOAA-XMMMUKaTbl —
nobaBkm — sHeprua» Heobxoguma Ans CO34aHWUs 3aMKHYTOW CU-
cTembl BOgoobopoTa. 310 TpebyeT NOCTOAHHOrO MOHUTOPUHIa Ka-
YecTBa BOAbI U MOTMBaLUM NepcoHana, ux 3HaHUM U AeNCTBUN, CBS-
3aHHbIX C Mepamu, HeobxogmmbiMn Ans obecrneveHus Tpebyemoro

KayecTBa BOAbl

MpodumnakTnka n
nvkemaaumsi Gmo-
NAeHKN C MOMOLLbHO
METOAOB, KOTOpPLIE
MUHUMU3NPYIOT Bbl-

Bpockl Sroumaos

HenpepbiBHLIN BHOC MUKPOOPraHM3mMoB C BOAOW M BOFIOKHOM MPUBO-
OVT K cneumdrnyeckoMy MUKPOBUONOrMYeckOMy paBHOBECMIO Ha
KaXgoM LiennonosHo-6yMaxHoM koMbuHate. [ins npegoTepaLleHms
pocTa MUKPOOPraHM3MOB U OTNOXKEHUN Bruomacehbl unmn GuonneHok B
BOJHbIX KOHTypax u 0B0pyaoBaHUM 4acTo MUCMOonb3yTcs Guoamc-
nepcaHtbl unu OGuoumabl. [Mpn MCNONL3OBaHUKN KaTaANUTUYECKON
Ae3nHMEeKUMM Nepekncbo BOAOPOAa, BuonneHkn n cesoboaHble Gak-
TEPUM B TEXHOMNOMMYECKON BoAe N ByMaxHON CyCneH3nn yCTpaHsaoT-
CS C NMOMOLLbH METOA0B, KOTOPbIE MUHUMU3UPYHOT BbIBpOChI Guoum-

A0B
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MeTog

Onwucaxve

YaaneHuve kanbymns
13 TEXHOMOrMYeCcKon
BOZAbI NYTEM KOHTPO-
NINPYEMOro ocaxie-
HUs1 kapboHaTa Kanb-

uvs

CHWKEeHNe KOHLIEHTpaLMK KanbLusi NyTEM KOHTPONMMPYEMOro yaane-
HUA kapboHata kanbumsa (Hampumep, C MOMOLBHO drnoTauumn pac-
TBOPEHHBIM BO3[YXOM) CHWXAET PUCK HEXENAaTENbHOro OCaXkKeHWs
kapBoHaTa KarbLWs Ui Hakunu B BOAHbIX cucTtemax u obopyaosa-
HUK, HaNPMMEp, B NMPECCOBOW YacTu, Ha CeTkax, CykHax, B OTBEPCTU-
AX CMpbICKOB, B TpybonpoBogax wnM Ha crtaHumMu BMonorndeckomn

O4YMNCTKM CTOYHBLIX BOA

OnTnMmaaumsa cnpbic-
koB Bymarogena-

TENbHOM MalUnHbI

OnTMMU3aums CrpbICKOB BKMHOYAET: a) MOBTOPHOE MCMOoNb30BaHue
TEXHNYECKOW BOAbl (Hanpvmep, ouunlleHHas oBopoTHas Boga) Ans
YMEHbLUEHNA UCNOoJIb30BaHNA cBexen BOAbI,;

6) NpUMeHeHWe HacaAok creLmarbHOM KOHCTPYKLMKU A1 CNPbICKOB.

5.12.1.3.2 OumncTKa CTOUHbIX BOA,

Tabnuua 5.53 O4umcTKa CTOYHbIX BOZ,

MeTog

OnucaHne

MepBuyHan ounctka

Puranko-xummnyeckasa obpaboTka, Takas Kak BbipaBHUBaHUE, HENTPa-
nn3auus Unu ocaxaeHuve.

BbipaBHMBaHWe (Hanpumep, B ypaBHuBaioweM GaccenHe) ncnonb-
3yetca anga npepotepalleHns onbwmx konebaHuin pacxoaa, Tem-
nepartypbl U KOHLUEHTPaLWn 3arpsasHAOLLMX BELLECTB, a Takke Ans

TOro, YTO6bI M3GEeXaTh NEpPerpy3kn CUCTEMbI OUYUCTKN CTOUHBIX BOA,

BTopuyHas (6rono-

rnyeckas) oumcTka

[1Nst OYNCTKU CTOYHBIX BOJ, C MOMOLLBIO MUKPOOPraHN3MOB A0CTYMHbI
npoLecchl aspobHOM 1 aHaspobHONM ouMCTKU. Ha cTyneHn BTopuyHO-
ro OCBETNEHWS TBepAble BewlecTBa M Guomacca yaansaorcs nytem

ocakAeHWs, MHOrAa KOMOUHMPOBAHHOIO C PNOKYNALMEN
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Metoa

OnwucaHne

a) AspobHasn ouncTka

Mpy aspobHor Guonormyeckor ouncTke CTOYHbIX Bog Buopasnarae-
Mble pacTBOPEHHbIE 1 KONNOWAHbIE BELLECTBA B BOAE NnpespaLlaeT-
€A MVMKpOOpPraHMamMamy B NMPUCYTCTBMM BO3AyXa YacTUYHO B TBEPAOS
BelecTBo (6nomacca) n 4acTuyHO B Yriekucnbeln ras n sogy. Wc-
rnornb3yemble NMpoLEecCh:

- OAHO- VN JiByXCTYMNEHYATLIN MPOLECC C aKTUBHBLIM WUITOM,;

- peakTop ¢ GMonneHKown;

- npouecc ¢ B1onNNEeHKOW/akTUBHBIM UNOM (KOMMaKTHasa CTaHumA
Buonornyeckor oumMcTkn). [laHHbIN METOA COCTOUT U3 KOMBUHaLMK
NOABUXHOIO CNOA € akTuBHbIM UnoM. O6pasytoLyasca 6uomacca

(M3BbITOYHBIN 1N) OTAENSETCA OT CTOKOB Nepes cbpocom BoAb!

6) KomGuHuposaHHas
aHaspobHo-aspobHas

Oo4ncCTKa

AHaspobHasi ouncTka CTOUHbIX Bof Npeobpa3syeT coaepxaHne opra-
HMYECKOTO BELLIeCTBA CTOUHbIX C MOMOLLbIO MUKPOOPraHU3MoB B OT-
CYTCTBUM BO3fyxa, B MeTaH, AWOKCcWA yrnepoaa, cynbdug v T. n.
Mpouecc NpoBoAAT B repMeTUYHbIX peakTopax. MukpoopraHvambl
coxpaHsoTesa B Dake kak buomacca (wnam). buoras, koTophin obpa-
3yeTCcs B 3TOM MpoLecce, COCTOUT U3 MeTaHa, ABYOKUCU yrnepoaa n
LpYrux rasoB, Takux kak BOAOPOA W CEPOBOAOPOA, U MOAXOAUT ANA
BblpaboTkn aHeprm. AHaspobHyto o6paboTky cnegyeT paccmaTtpu-
BaTb Kak npeaBaputernbHyto obpaboTky nepes aspobHon obpaboT-
kon m3-3a ocrasweroca XIMNK. AHaspobHas obpaboTka ymeHblaet

KONMM4eCcTBO UnNa, NONYyYeHHOro ot B1MONOrMYECKON OUNCTKN

JoouuncTka

[oounctka BkntodaeT B cebs Takme Metogbl, kak punbTpaumsa ans
yAaaneHus TBepabix Yactuy, HUTpudMKauma n geHuTpudukaums ansa
yaaneHus asota unum pnokynsauma ¢ nocneayrowmm pmnstposaHn-
eM ana ypanenusa gocdopa. Joounctka obblMHO MCNONb3yeTCa B
Tex criydasx, Kkoraa nepBuHHON 1 6MONOrMYECKON OUMCTKM HepgocTa-
TOYHO ANA AOCTWKEHWA HM3KOr0 YPOBHSA B3BELUEHHbLIX BELLECTB,

asoTa u gocdopa
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MeTog

Onwncaxne

HapexHas KoHCTpyk-
LMst 1 SKCnnyaraumsa
cTaHuyum Buonornde-

CKOW OYNCTKM

MpaBunbHaa opraHnsauns 1 ynpaeneHue ctaHumen 6ruonorndeckon
OYUMCTKU BKIoYaeT B cebs COOTBETCTBYHOLUMA Au3aliH M pacyeT
OUYNCTHBIX pe3epByapos/OacceiHoB (Hanpumep, OTCTOMHUKOB) B CO-
OTBETCTBUM C MMAPABANYECKMMM Harpy3kamm U ypoBHEM 3arpsisHe-
HUA CTOYHbIX BOA. Huskmnii ypoBeHb BbIOGPOCOB B3BELUEHHBLIX Be-
LLeCTB AOCTUraeTcs nytem obecneyeHns XOpOoLero OCaXaAeHUs ak-
TMBHOWM Buomaccel. [Nepuogunyeckas npoBepka KOHCTPYKLMK, pasme-
poB K paboTbl CTaHLMM OYUCTKU CTOMHbIX BOA obneryaer poctuxe-

HUe aHHbIX qenelh

5.12.1.4 OnucaHue meToAoB NpPocdUNakTUKu o6pa3oBaHUA OTXOAOB U

obpalueHus ¢ oTxoaaMmm

Tabnuya 5.54 OnnccaHne MeTog0B NPodUnakTki 06pasoBaHUsa 0TX0A0B U OOpaLLEeHNs C OTXOAaMU

MeTog

Onwucanve

OueHka oTX0a0B 1
cucTeMa ynpasneHus

oTxoaammu

Cuctema oueHkn 1 ynpaBneHus Nukemaaumen OTXO[0B UCMOSb3yeT-
CA ANA BbldBNEeHNA BO3MOXHbLIX BapuaHTOB ANd onTuMM3auumn u
npodunakTMkM obpasoBaHWs, MOBTOPHOIO MCNONb30BaHWS, BOCCTa-
HOBMEHUS, PELMPKYNSLMW N OKOHYAaTENbLHOrO yAaneHus OTXOAOB.
Y4yeT 0TX040B NO3BONAET naeHTudMumpoBaTh 1 knaccuduvymposarb
TUM, XapaKTePUCTUKKN, KONMYECTBO N NPOUCXOXKAEHNE KaxKaoW dpak-

LM OTXO40B

PasgeneHbin cb6op

0TXOA0B PasfINYHbIX

thpakumin

PasgencHbin ¢O60p pasnnuHbIX pakumi 0TX040B B TOUYKax obpaso-
BaHWS M NPy HEOBXOAMMOCTM MPOMEXYTOYHOE XPaHEHNE MOXET
pacLUMPUTb BO3MOXHOCTUW A5l MOBTOPHOMO UCMOMNb30BaHUA UNK pe-
umpkynsumm. PasgensHein cbop Takke BkntovaeT B ceba pasgene-
HMEe K Knaccudukaumio Gpakumii onacHbIX OTXOA0B (HanpuMmep,
HedTe M OCTaTKN CMasKku, TMAPaBMYECKUX U TPaHCHOPMaTOPHbIX

macersi, akkyMynsiTopbl, TOM 3nekTpoobopyaoBaHus, n ap.)

ObbeanHeHne ogHo-

TUMHBIX OTXOA0B

CnusHne noaxogAaLmx oTxoaoB B 3@aBUCMMOCTU OT NpeanovTuTenb-
HbIX BapunaHTOB MNOBTOPHOro VICI'IOJ'IbSOBaHVIﬂ/yTI/IJ'IVBaLMM, Aanb-

HelLwen obpaboTkun 1 yTunmsaummn
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MeTog

Onucarune

MpenBaputensHas
obpaboTka TexHono-
rMYEeCKMX OTXOA0B A0
MOBTOPHOrO MUCMOSb-
30BaHNsa N1 nepe-

paboTku

MpepBapuTensHas obpaboTka BkntoYaeT B cebsa Takne METOAbI, Kak:
- oBe3BOXMBaHWE (HaNpUMep, una, Kopbl UM OTXOAOB), @ B HEKOTO-
pbIX Crydasix cyllka nepeg ytunvsaumen (Hanpumep, Ans yBenuue-
HWSI TEMNOTBOPHON CNOCOBHOCTU NEPEA CKUraHMeMm);

- 0be3BOXMBaHWE AN CHUWXEHWS Beca 1 obbema gns TPaHCnopTy-
poBkn. Ona o6e3soxvBaHMA MWCMOMb3YIOTCA NEHTOYHbIE Mpecca,
LUHEKOBbIE Mpecca, ocaguTenbHas UeHTpudyra WM KamepHbIA
PuUnbTP-Npecc;

- M3MenbYeHMe OTXOA0B, Hanpumep, oT nepepaboTkn MakynaTypsl,
N yaaneHue MeTaniMyeckux yacten nepen CKUraHvem Ansd ynyd-
LLUEHWNS XapaKTEepUCTUK CKUraHns;

- Buonornyeckas crabunusauus nepes o6e3BoXMBaHUEM, B Clyyae

ecnv npeaycMoTpeHO UCNOoJ1Ib30BaHME B CEJTbCKOM X03smMcTBe

BoccraHoeneHue n
BO3BpAaT B npoLecc
TEXHONOMMYECKMX OT-

XO[0B Ha nnoLyagke

npOLl,eCCbI BOCCTaHOBMNEHWUS BKIHOYAKOT B cebda Takue MEeTOoAbl, KaK:

- BblA€neHne BONOKHa 13 NOTOKOB BOAbI U BO3BpaLleHne B NPOLECC;
- pereHepauna XuMmn4eckmnx .U,O6aBOK, mMenoBarsribHbIX NMTUFTMEHTOB U T.
A

- pereHepauya Bapo4HbIX XMMUKaTOB C NOMOLLBLH pereHepauynoHHbIX

KOTMNOB, KaycTusauum U T. 4

Perexepauuns aHep-
MM Ha nnoLaake unm
BHE MNIIOLLaAKN U3 OT-
XOA,0B C BbICOKUM CO-
JAepXaHueM opraHu-

YECKUX BELLECTB

OTxofbl nocne okopku, pybkun, COPTUPOBAHUS U T. 4., TaKMe kak kopa
N Apyrme opraHudeckue OCTaTku, rnaBHbiM 06pa3om cxuraloTcs
Bnarofaps nx BbICOKOM TENNOTBOPHOW CNOCOBHOCTU ANA NONyYeHUsi

3Heprm
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MeToa OnwucaHne

Ytunusaums otxoaos |Ucnonb3oBaHue OTXOZOB LENMONo3HO-BymMakHOro npounsBoAacTBa
MOXeT ObITb OCYLLECTBIEHO B APYrMX OTPacrsiX NMpOMbILLIIEHHOCTH,
Hanpumep:

- CKUraHue B nevax Uinu CMeLUMBaHWeE C CbIpbeM Ansi NPOMU3BOACTBA
LEeMEHTa, KepamMuKM Unn Kupnuden (BknrodaeT B ceba Takke pere-
Hepauuio SHeprum);

- KOMMOCTUPOBaHME 0CaAKOB OUYNCTHBIX COOPY>KEHWUIW nu yaobpeHve
MoYBbI NOAXOAALLMMM (PPaKLMSMU OTXOA0B B CEMbCKOM XO3SANCTBE,

- VCMONb30BaHNE HeopraHM4Yeckux pakumini oTxoAoB (necka, kam-
HeRn, rpaBus, 301bl, U3BECTUN) ANA CTPOUTENbHBIX LIENen, Takmx Kak
6eTOHMpPOBaHWE, CTPOUTENBCTBO JOPOT, 3aLUMTHBIE NOKPLITUSA U T. 4.
MpuyrogHoCTL hpakumii OTXOA0B ANS YTUIN3aLUmMn BHE 3aBoga onpe-
JensaeTca COCTaBOM OTXOA0B (HanpuMep, CoAEepXKaHe HeopraHuye-
CKMX BELLECTB) M AOKa3aTenbCTBOM TOro, YTO npeanonaraemas ne-
pepaboTka He BbI3OBET Bpeaa AN OKpyXatolwen cpeabl Unv 3popo-

BbA

MpepBapuTensHas MpepBapuTensHas obpaboTka OTXOAOB nepej yTunu3auuemn BKIo-
obpaboTka oTxof0B |4aeT B ceba meponpusTus (o6esBoxvBaHMe, Cylika U T. 4.) no
nepeg ytunusaumen |ymeHbLleHUo Beca 1 obbema ANns TPaHCNOPTUPOBKA UMW yTUnn3a-

L

MpueegeHHbIN Bbiwe nepedeHb HOT He SBNSETCS ncHepnbIBaoLWMM, NOSTOMY Ntobble
LPYrMe TEXHOMOrUM Unn CoYeTaHne TEXHONMOMUA N METOAOB, MPU NMPOMBbILLIIEHHOM NpPUMEHe-
HMN KOTOPbIX LOCTUIaeTCs Takow Xe UM NyYLWNA Pe3yrbTaT, TakKe MOryT paccMaTpuBaThes
kak HOT, XOTA OHU N HE ONWCaHbl B JAHHOM CrPaBOYHMKE.

MNepeyeHb MapkepHbIx BellecTs B LIBIM npueeaeH B MpunoxeHun B, nepevers HOT B
Mpunoxernun I, nepeveHs TexHonornyeckmx nokasartenen B Mpunoxenun [, MeTogbl KoH-

Tpons B NpuUnoxeHuu E.
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Pa3gen 6. 9koHOMMYeCKME acneKTbl peanmsaumMu HaunyyWmnx

AOOCTYMHbIX TeXHOJIOTU 7]

6.1 SKoHOMMYeckue acnekTbl peanusauuu HOT npu npousBoacTee

cynbdaTHON Lennonossbl

Tabnuya 6.1 — SkoHoMMYeckne nokasarenu npuv peanvaayum HOT npy nponssoacTBe CynbdaTHon

Lenntonosbl
OkoHoMMYeCKMe nokasaTenu
TexHonorus Onucanue
(kanuTanbHble, IKCNNyaTaynoHHbIe 3aTpaTthl, 3PPEKTbI)
Cyxas okopka apese-| 4.1.1 [Croumoctb 6apabaHoB A CyxON OKOPKW HE CYLLIECTBEHHO

CUHbI

oTnnyaetcs oT 6apabaHoB BnaxHoOW okopku. TUNOBLIE WH-
BECTMLMOHHbIE 3aTpaTtbl ANS COBEPLUEHHO HOBbLIX CyXWX
OKOPO4HbIX CUCTEM OT noaayn 6peBeH 40 KOHBENEPOB Le-
Mbl (BKMOYas pyoUTENbHYIO MaluMHy W BCNoMoraTesbHble
KOHBeWepbl) okono 15 MnH. eBpo Ana NpPou3BOAUTENBHO-
ctu nopsiaka 1300 B. C. Lenmnono3el B CyTKU.

MogepHusauma cyuwecteytox 6HapabaHoB  BRaXHOW
OKOPKM Ha CyXyto OKOpPKY CTOUT 4—6 MInH. eBpo. 3Ta cTtou-
MOCTb BKIHOYaeT ofopynoBaHue U ycrtaHoeky. B ocobbix
cnyvasix Ha nnowagke TpebyeTcs HOBOE 3gaHue, cneuu-
aneHble Mepbl MO CHWKEHWIO YPOBHSA LUyMa U Apyrve me-
PONPUSITUA, KOTOPLIE HE BKITOYEHbI B CTOMMOCTB, HO MOTyT

B ,qaanethueM NOBNUATL Ha ee yBenu4eHune

MpoaneHHas Moau-
duympoBaHHaa Bap-

Ka uennonosbl

MoavdurumnpoBaHHasa Bapka MOXeT ObiTb peanvMsoBaHa Ha
HOBBLIX U CyLlecTByroLLmMxX 3aBogax. CTOMMOCTb BHEAPEHWA
MOANMDULIMPOBAHHOWN BapKN OLIEHMBAETCH B K&XXAOM KOH-

KpeTHOM cny4vae nHamsuayanbHo

3amMkHyTas no BoOAe
cucTtema copTupoBa-
HUA, OYUCTKM U NpPO-

MbIBKW MaccChbl

- uHBecTULMKM, TpebyeMble ANA BHEAPEHMUS] 3aKPbITON Cu-
CTeMbl COPTUPOBaHUS, COCTaBMSIOT OPUEHTMPOBOYHO 4-6
MITH €BpO [ANA HOBbIX 3aBOAOB M 6—8 MNH. eBpo — Ans
CYLLIECTBYIOLLMX;

- aKcnnyaTauuoHHble 3atpatbl coctasnsawT 0,3-0,5 MnH

eBpo/rog Ans 3asoaa, npoussoanTeneHoCTHo 1500 B. C. T/CyT
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TexHonorusa

Onmcanw%

3OKOHOMMYECKME NoKasaTenu

(kanuTanbHbIe, IKCMNyaTaLUUOHHbIE 3aTpaThl, 3ddekTb!)

KucnopogHo-
LwienoyHass AernurHv-

bhurkauma

4.1.4

- KanuTanoBMOXeHWUs ANS CUCTEMbl KUCIIOPOAHOW Lenur-
HUMKaLWM NpounsBoanTenbHOCTL 1500 B. . T/cyT — 35—
40 MnH eBpo;

- SKCMNyaTaumMoHHbIe pacxoabl — 2,53 MIH. eBpo/roa.

- UUCTbIN 3PPEKT OT BHEAPEHWUS KUCNOPOAHOW AENUrHu-
dUKaLmMm — SKOHOMUS OTOENMBAaKOLMX XMMWKATOB, KOTO-

pasi 3aBUCKT OT NOPOAbI 4PEBECHHDI

ECF-ot6enka n npo-
W3BOACTBO  XUMMKa-

TOB ANA Hee

- kanutanosnoxenns ana ECF-cuctembl € nponssoam-
TenbHocTbo 1500 B. ¢. T/cyT coctaensaoT 8-10 MH eBpo
Ha HOBbIX 3aBoAax M 3—5 MIH. eBPO — Ha yxe LEeNCTBYHO-
Lmx;

- yKa3aHHble KanaatpaTtbl Y4YUTbIBalOT BO3MOXHOCTb WC-
Mosib30BaHWs 0BOpyL0BaHNA CyLUECTBYHOLLEN OTOenbHOM
YCTaHOBKW, KanuTaroBriOXXEeHNS B OCHOBHOM MPEAyCMOT-
PeHbI Ha YBENWUYEHNE NPOM3BOACTBA JUOKCHUAA XIopa.

- sKCnnyaTtaumnoHHble pacxoabl — 10-12 mnH eepo/rog,
BKIOYAs LOMOMHUTENbHBIE Pacxofbl, CBA3aHHble C yBenu-

YEeHVeM pacxoaa AMOoKCUaa xnopa

OtayBka 1 noeTOpHOE
ucnonb3oBaHne  3a-
TPA3HEHHBIX KOHAEH-
CaToB MOCMEe O4UCTKU

B CTPUNMNNHI-KONOHHE

- KanuMTanoBOXEHWA Ha YCTaHOBKY MO OTAYBKE KOHAEHCa-
TOB Ha 3aBOJE MO NPOU3BOACTBY CynbdaTHOM LIennionosbl
MoLHocTbio 1500 T B. €. L./CyT COCTaBRSAOT MPUMEPHO
2,0-2,5 MnH. eBpo. [JononHUTENbHbIE KanuTanoBnOXeHs
MoryT notpeboBarbCcs ANs yBENMMYEHUST MOLLHOCTU Bbinap-
HOW CTaHUMM 3aBOAAa, OQHAKO OObEM 3TUX BROXEHUA 3aBU-
CUT B 3HAYNTENBLHOW CTEMEHM OT BO3MOXHOCTEW YyXKe Aen-
CTBYIOLLEN BbINAPHOM YCTaHOBKWU. U3fepxKkn Ha MoaepHU-

3auuo MoryT konebarbesi oT 1 40 4 MIH. eBpo
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OKOHOMUYECKMe nokasaTenu

TexHonorusi Onucanve
(kanuTanbeHble, 3KCNNyaTaUWMOHHbIE 3aTpaThl, 3dpdeKTbI)
YacTnyHoe 3amblka-| 4.1.7 | TpebyroTcsa 3HauMTEeNbHbIE MHBECTULIMA HA PEKOHCTPYKLMIO
HVe BogooBopoTa CUCTEMbI pacnpeaeneHns BoAbl OTOENbHOW YCTaHOBKM,
oTbenbHOro uexa BKIKOYasA JOMOSTHUTENBHYIO €MKOCTb ANA XPaHEHWUS BOAbI.
B HekoTOpbIX criyyasx Takke TpebylTcs WHBECTULMM Ha
MOAEPHU3aLMI0 Unn agantauymo ctyneHen ortbenkn, cu-
cTeMy AnA KOHTpons BoAbl, 3deKTMBHbIE NPOMbIBHBIE
annaparbl
YactnyHoe vnm non-| 4.1.8 |Ha npegnpuatum mowHocTeo 1 500 T B. €. U./CyT KanuTa-

HOe nNOBTOPHOE WUC-
Nnonb3oBaHne YUCToN

oxnaxaaroLel Boabl

NOBMNOXEHUS ANS YCTAHOBKWN 2 pes3epByapoB ANS XPaHeHUs
NPOU3BOACTBEHHbIX XuakocTer o6bemom 3000 M KK IV,
BKIOUas HeobxoavMble ANA 3Toro Tpybonposoabl, U3ons-
LU0 U Hacockl, obecreyeHHble 3MEKTPO3HEPTNEN N Hanu-
unem KWUI npounssoacTBEHHOrO npouecca, COoCTaBnsAloT

npumepHo 0,8-1,0 MnH espo

Pekynepauus Tenna| 4.1.9

npy  MPOU3BOACTBE

Lenntonossl

BydepHble emkoctu| 4.1.10 |Ha npeanpusatum mowHocTeo 1500 T B. €. U./CyT KanuTa-

Lna cbopa npoTeyek NOBMNOXEHUSI ANSI YCTAaHOBKU 2 pe3epByapoB AN XPaHEeHNs
NPOM3BOACTBEHHBIX XuakocTen obbemom 3000 M KaXkabIn,
BKIOYas HeobxoAMMble ANA 3TOro Tpybonposoabl, N3ons-
LMIO 1 Hacockl, obecneyeHHbIe 3MEKTPOSHEPINEN N Hanu-
une KWUIM npom3BOACTBEHHOrO npoLecca, COCTaBMnsAT
npumepHo 0,8—1,0 mnH eBpo

3amkHyTeIN Umkn pe-| 4.1.11

reHepaumm  XuMuKa-

TOB ANA Bapku Len-

nronossbl

C6op u pasnoxeHve| 4.1.12

CynbdarHoro Meina

Beligenexune nnm cbop| 4.1.13

ckMnngapa
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TexHonormsa

OnmcaHmJ

OkoHOMMYECKUE NoKasaTenu

(kanuTanbHble, 3KCMTyaTaUUOHHbIe 3aTpaThl, 3ddeKTb)
COGop BbICOKO U HUKO-| 4.1.14 3aTpaTbl Ha BHeApeHue cuctembl cbopa U CKUraHUs Kak
KOHLEHTPUPOBaHHbIX BbICOKOKOHLIEHTPUPOBAHHbIX, TaK W HWU3KOKOHLIEHTPUPO-
AypHONaxHywmx ra- BaHHbIX AT rasos, coctaBnaoT 4—5 MNH €BpO Ha HOBbLIX
30B C MOCneaylowmm npeanpusTusix 1 5-8 MrH €Bpo Ha AENCTBYIOWNX NPOU3-
CKUraHnem B crieym- BOACTBax MowHocTbio 1500 T B. €. U./cyT. B cny4ae uc-
anM3vpoBaHHbIX  Me- Nonb30BaHWsA TEMNOTbI CrOPAHNA N3BMNEKAEMOro METaHONA,
vyax, UPM, CPK yBENMUUYEHNs 3KCMIyaTauMOoHHbLIX pacxofoB He Oyapet. B
NPoTMBHOM crnyyae 3artparbl yBenuuyarcs Ha 0,3-0,5 mnH
€BpO B rog
CxuraHve  4yepHoro| 4.1.15 |CTOMMOCTb YCOBEPLUEHCTBOBaHWUSI BbIMapkyu W CryleHus
Lenoka npu KOHUEH- KOHLEHTPMPOBAHHOIO YEpPHOro Luenoka Ha AeNCTBYHLMX
Tpauum 6onee 72 % 3aBofax CBfi3aHa C BENUYMHOW AOCTUraeMol KOHLeHTpa-
unM. Ha peicteylowlemM 3aBoge MNpov3BOAMTENBHOCTHIO
1500 T B. C. U./cyT cynbdarTHOM Lennonosbl Ans yeenuye-
HMS1 B YEPHOM LLENOKE KOHLUEHTPAaLMN CyXWMX BELECTB OT
63 % ¥ BbILLE KanUTarnoBNOXEHNS COCTaBNAOT:
- KOHUeHTpauwmu ot 63 % Ao 70 % — 1,7-2,0 MnH. eBpo
- NOBbILLEHNE KOHLEHTpauum oT 63 % Ao 75 % — 3,5-4,0
MITH eBPO
- NOBbLILWEHNE KOHLEeHTpauum oT 63 % po 80 % — 8,0-9,0
MITH €BPO
YnyyweHHas npo-| 4.1.16 | TUnMYHbIE KAaNUTaNOBOXEHMS cocTaBnstoT 1—1,5 MnH eBpo
MbIBK@ LUNaMoB OT
pereHepauMm  XuUMu-
KaToB
Ob6essoxuBaHne oT-| 4.1.17
XOAO0B LMKNa pereHe-
pauum XMM1KaToB
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OKOHOMUMYECKMe MoKasaTenu

TexHonorus Onucanne
(kanuTanbeHbIe, 3KCMNyaTaUMoHHbIE 3aTpaThl, 3D EKTbI)
OnekTpodUNLTPLI 4.1.18 |Ons 3aBoja no NpousBOACTBY CynbdaTHOM Lennonosb! ¢
nocne CPK, WP, npounssoguTensHocTeo B 1500 T B. €. U./CyT KanuTanosmno-

KoTna Ana CXuraHua

Kopbl 1 Ocagkos
OYMCTHBLIX  COOpYXe-
HWA

XKEHUSA NPU YCTaHOBKE 3MNeKTPOdUNbLTPa Ha KOPLEBOM KOT-
ne CocTaBnstoT NPUMEPHO 3—4 MITH €BPO, a Ha U3BecTepe-
reHepaynoHHON neun — 5-6 MiH eBpo. JKcnnyaTaumoH-
Hble pacxofbl yBeENMYMBatoTCA MeHee, YeM Ha 0,3 MnH eB-

po/rog B o6oux crnydasx.

Kotnbl ana oxuranusa| 4.1.19 |KanutaneHble 3atpatsl — 20—40 MnH €BpO B 3aBUCUMOCTU

KOpbl LU OCajkoB OT Maponpoun3BOAUTENBLHOCTU KoTna. Jddekt — yxop oT

OYMCTHBLIX  COOpYXe- MOKYMHOW 311EKTPOSHEPIAM U Tenna

HAA, HenpoBapa W

TOMNSIMBOMOLIOTOBKA

ONS HUX

Bunonornyeckas 4.1.20 |Mpouecc ¢ NCNosb30BaHNEM aKTUBHOIO Mna: KanuTanbHble

04YMCTKa CTOYHbIX BOJ 3atpatbl — 19-24 MnH. eBpo. JKcnnyaTaumoHHble 3aTpa-
Tbl — 2,0—2,6 MIH €BpO B rog.
Mpouecc ¢ UCNOMb30BaHMEM a3puUpPyeMOoro npyaa: Kanu-
TanbHble 3aTpatbl 16—20 MNH. eBpO. JkchnyaTauMoHHble
3arparbl — 1,3—1,7 MNH. €BPO B rog

ObesBoxkmBaHme 41.21

0CafkoB  O4YMCTHbIX

COOPYKEHWNI

YnyJweHHble cucte-| 4.1.22

Mbl nepepaboTku

6paka (bAM v KOM)

Cucrembl ynaenvea-| 4.1.23

HAS BONOKHA W3 W3-

ObITOYHOM  (CTOYHOW)

soabl BAM/KAM

JIOC po ouncTHbiX| 4.1.24

COOPYKEHWNI
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OKOHOMMYECKME nokasaTenm

TexHonorus OnncaHue
(kanuTanbeHbIe, 3KCMnyaTayMOHHbIE 3aTpaThbl, 3P EKTbI)

BHepperve cuctembi| 4.1.25

ACOaY

KombBuHupoBaHHas 4.1.26. |YnenbHble KanuTanbHble 3aTpaTbl NApora3oBon YCTAHOBKM
BblpaboTka Tennoeomn — 1,5-2,0 TbIC. eBpoO/1 KBT

" BNEKTPUUECKON

3Heprum
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6.2 SKOHOMUYECKME acnekTbl peanusaumun HOT npu npou3sBoacTBe

CYNb(PUTHOMN LIeNsNo3bl U MeXaHUYeCKOW Macchbl

Tabnwnua 6.2 — DkoHoMUYeckue nokasarteny npu peanusauuv HOT npu Npou3BoACTBE CyNbdUTHON

Liennionosel 1 MexaHU4YeCckol Macchbl

TexHonorus

Onucaxne

OKOHOMMYECKNE NoKasaTenm (kanuTaneHble,

3KCnnyaTayMoHHble 3aTpaTbl, SPPEKTbI)

Cyxas okopka Apesecu-

Hbl

XK

CtommocTe GapabaHoB ANS CyxOM OKOPKU
He cyLlecTBeHHO oTnun4yaetcsa ot Oapaba-
HOB B&XXHOW OKOPKW. TMNOBbIE MHBECTULN-
OHHblE 3aTpaTbl AN COBEPLUEHHO HOBbIX
CYXMX OKOPOYHBIX CMCTEM OT nopa4qn 6pe-
BEH [O KOHBEMepOoB Lenbl (Bkmtoyas pyou-
TENbHY MalUMHY U BCNOMOraTernbHbIe KOH-
Belepbl) okono 15 MnH eBpo Ans NPOM3BO-
auTenbHocTu nopsaaka 1300 B. €. L. B CyT.

MogepHusaums cywectsyrowmx 6apabaHos
BIE)KHOW OKOPKW Ha CYXYH OKOPKY CTOUT 4—
6 MnH eBpo. JTa CTOMMOCTb BKMOYaeT
obopynosaHue U yctaHoBky. B ocoBbix
cnyyasx Ha nnowaake Tpebyetca HoBoe
3AaHve, crneunansHble Mepbl NO CHKEHWIO
YPOBHSA LIyMa W ApYrne MeporpusTns, Ko-
TOpbIE HE BKITHOYEHbI B CTOMMOCTbL, HO MOTyT
B AanbHeWlleM MoBnusTb Ha ee yBenuye-

HHne

MpoaneHHas unn He-

npepbIBHas Bapka

Bapka moxeT GbITb peannsoBaHa Ha HOBbIX
M CcyulecTByloWpMx 3aBogax. CToMMoCTb
BHEPEHUA BapKW OLIEHMBAETCH B KaKLOM

KOHKPEeTHOM Cny4Yae nHamsunayanbHo
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Ne OKOHOMUYECKUE rnokasaTenu (KaI'II/ITaJ'IbeIe,
TexHonorus Onvcanve

n/n JKCnnyaTauuvoHHbIe 3aTpaTbl, 3ddekTbl)

3 |3amkHyTas cucrtema 413 - WHBEeCTUUMK, TpebyeMble ANS BHeApPEeHWs
COPTUPOBaHMA U 3D- 3aKPbLITON CUCTEMbI COPTUPOBAaHMS, COCTaB-
ekTMBHag NpoMbIiBka NAT OPUEHTUPOBOYHO 4—6 MNH eBpo AN
HebeneHowm Lennionosbi HOBbIX 3aBogoB 1 6-8 MnH espo — Ansg

CYLLECTBYOLLMX;

- 3KCMyaTauMoHHbIE 3aTpaTbl COCTaBNSIOT
0,3-0,5 mnH eBpo/rog ana 3asopa, Npous-
BoguTensHocTeo 1500 B. ¢. T/cyT

4 |TloBTOpPHOE  WCMOSB30- 416 [JaHHble He npefcTaBneHbl
BaHue KOHZieHCaToB
LennionosHbIX  Npoms-

BOACTB UMW UX OTAEMNb-
Hasi o4ucTKa

5 |C6op rasoB C BbICOKOM 421
KOHLEHTpaLmMen cepHu-

CTOr0 aHrMgpuga wn ux
hanbHelnllee UCnonb3o-
BaHWe B TEXHONOrMN Ans
NPUroTOBMNEHMsT  Bapou-
HbIX PaCTBOPOB

6 |Pekynepauus Tenna npu 422
Npou3BOACTBE  LENMHo-
nosbl

7 |BydepHbie emkocTn ans 4110 Ha npegnpusitm moLHocTbo 1500 T B. C.
cbopa n3bbITOUHBbIX Lie- L./CYT KanuTanoBnoXeHnst 4na yCTaHOoBKK 2
nokoB n oBOPOTHOM BO- pesepByapoB [ANs XpaHeHua Mpou3BOj-
bl CTBEHHbIX Xugkocten obvemom 3000 M3

Kaxbli, BKNoYas HeoOxoauMble Ans 3Toro
TpyGonpoBoab!, U30MALMIO 1 Hacockl, obec-
MeyYeHHble SNEKTPO3IHEPrMen, 1 Hamuume
KWUM npounssoacTeeHHoro npolecca, Cco-
cTaensaT npumepHo 0,8-1,0 mnH eBpo
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Ne SkoHOMUYECKMNE NoKasaTenu (KanutarnbHble,
TexHonorus Onwncaxne

n/n 3KCnnyaTayMoHHble 3aTpaThl, apdexTsbl)

8 |Kotnmbl pna  coxuraHna 4119 KanutanbHble 3atpatel 20-40 MnH. €Bpo B
LPEeBECHO-KOPBLEBbIX OT- 3aBUCUMOCTM OT Naponpou3BOANTENBHOCTU
XO[0B, OC3AKOB O4YUCT- koTna. dddekt — yxon OT NOKYNHOW 3MneK-
HbIX COOPYXEHUN 1 Tomn- TPO3Heprum n Tenna
NMBOMNOArOTOBKa ans
HUX

9 |OnekTtpodunbTpbl  KOT- 4118
NoB ANA CKUraHua ape-

BECHO-KOPbEBbLIX  OTXO-
[I0B, OCafKOB OYUCTHbIX
COOPYKEHWNI

10 |Buonornyeckass oumcTka 41.20 Mpouecc ¢ wMCNONL3OBaHMEM aKTUBHOTO

CTOYHBIX BOZA wna: KkanutaneHble 3atpatbl — 19-24 MrH.
€Bpo. JKcnnyaTaumoHHble 3atpatbl — 2,0—
2,6 MIH eBpo B ropg.
Mpouecc ¢ ncnonb3oBaHWem aspypyemoro
npyaa: kanutanbHble 3atpatbl — 16-20
MIH €Bpo. JKCniyaTaumoHHble 3aTpaTbl —
1,3—1,7 MnH €BpO B rog

11 |Obe3BoxunBaHWe ocaj- 41.21
KOB OYMCTHbIX COOpYXe-

HWIA

12 |YnydweHHble cucTemsl 4.1.22
nepepaboTkm Opaka
(BAM v KOIM)

13 |Cucrtembl ynaenueaHua 4123

BOJIOKHA M3 OBOPOTHBIX
n  (unn)
BOAM/KOM

CTO4YHbIX BOA
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TexHonorus
n/n

OnucaHne

SKoHOMMYECKME nokasaTenu (KanuTtarbHble,

3KcnnyaTauyuoHHble 3arparbl, 3deKTbl)

14 |BHeppeHue aBTOMAaTn-
31POBaHHOW CUCTEMBI
ynpasreH1s Npou3Bos-
cteoMm (ACOLY)

4125

6.3 JkOoHOMUYeCcKUue acnekTbl peanusauuu HAOT npu npousBoacTBe

6ymaru n kapToHa

Tabnuya 6.3 — SkoHoMUYeckue nokasartenu npu peanusayuv HOT npu npounssoacTee Gymaru n

KapToHa

OKkoHOMUYECKME NoKasaTenu

TexHonorus Onucanne (kanuTanbHble, 3KCNyaTaUyuoHHbIE 3aTparbl,
adppexTbl)

3aMKkHyTbIN BOgo060poT cop- 413 CHwKeHWe sHeprosaTtpar 1 pacxoga nony-

TMPOBAHMWSA, OYUCTKM M NPO- dabpurkaToB C y4ETOM pereHepaummn oTxo-

MbIBKW Macchbl OB COpTMpOBaHWA. 3aTpaTbl 3aBUCAT B OC-
HOBHOM OT TEXHUYECKNX XapaKTEPUCTMK
NPeANPUATAN N MECTHBIX YCIOBUN

Pekynepauus Tenna npu npo- 432 CHwxeHne pacxoaa SHeprumM Ha Npon3Bos-

n3sogCcTBe Bymarn, kapToHa cTBO Bymarn/kapToHa 3a CHET UCMOMb30Ba-
HWSA pereHepupyemMoro Tenna B TEXHOOM-
YECKOM MpoLecce N B CUCTEME BEHTUNALUN

buonorndeckas ounctka 433 [aHHble o kanuTaneHLIM 3aTpaTam opuUeH-

CTOYHbIX BOA

TUPOBOYHO COCTaBMISAOT:

- N0 cucTeMe BUONOrMHYECKOM OUMUCTKU C UC-
nonb3oBaHvem aktusHoro una — 300 + 600
espo/kr XINK B cyT;

- no 6noduneTpaumm — 500 espo/kr XK B
CYTKW.

YpoBeHb KanuTansHbIX 3atpaTt 3aBuUCUT OT
YPOBHS! HAarpy3ku No 3arpsasHAoLWUM BeLle-

cTBam
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OkoHoOMUYeCKUe nokasaTenu

TexHonorna Onucanne (kanuTanbHble, IKCNNyaTayMoHHbIE 3aTpaTl,
adhpekThl)

O6e3BoxMBaHME 0CaAKOB 434

OUMCTHBIX COOPYXEHWUI

YnyJweHHbIe cucTeMbI nepe- 435 MoBbiweHne 3HepProsdEKTUBHOCTU NpO-

paboTtku 6paka (BAM 1 KOAM) Lecca npovsBOACTBa 3a CYET YMEHbLUEeHNS
pacxofa sHepronoTpebneHns Ha obpaboTky
nonydgabpukaTos

CucrtemMbl ynaenusBaHusi BO- 436 - NCMONb30BAHUE YNOBINEHHOIO BOSIOKHA B

NokHa u3 obopoTHbIX U (MnK) TEXHONOMMYECKOM MPOLIECCe B3aMeH 4acTu

CTOYHbIX BOA MNPOW3BOACTB nepBUYHbIX NonydgabpukaTos,;

BAM, KAM - CHMXXEHWe pacxofa CBEeXeW BoAbl B Npous-
BoscTBe Gymaru/kapToHa go 8-10 M%/T 3a
YET NCMONb30BaHMSA OCBETNEHHON BOAbI.

BHenpeHue aBTomMarTunampo- 4.3.7 Mos3sonseT crabunusuposatb NPoOLECC, CHU-

BaHHOW CUCTEMBI YNpaBneHus 3UTb NUKOBbIE HArpy3kM No BbIOPOCaM aMUC-

Npon3BoACTBOM cun

YacTnyHoe wnm nonHoe no- 4.1.6

BTOPHOE WCnonb3oBaHne 4u-

CTOM oXnaxgaroLlen Boabl
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Pasnen 7. MNepcneKTMBHbIE TeXHONOrnn

B pasgene 7 npMBOAUTCS ONMCaHUE TEXHONMOMMIA AN LIENNono3Ho-6yMaxHOro npoms-
BOZCTBA, HaXOAALMXCHA Ha CTaAUM Hay4YHO-MUCCIEeL0BaTENbCKMX, OMNbITHO-KOHCTPYKTOPCKUX U
TEXHOMOMMYECKUX PaboT, OMNbITHO-NPOMBILLIIEHHOTO BHEAPEHUS, @ TaloKke 3apyDeskHbIX TEXHO-
NOTVIA, He MOMYYMBLUMX B HACTOSILLEE BPEMS LUMPOKOrO BHEAPEHMA Ha TeppuTopun Poccuin-
ckon defepaumu.

MepeueHb MepcnekTUBHLIX TeXHONOMMIA NpueeaeH B Mpunoxkernn XK.

OnucaHue nepcnekTuBHbIX TexXHOnorun ansa pOCCMﬁCKMX npou3BoACTB CyJb-

cpaTHon uenntono3ssbl (MT-1)

NT-1.1 Or6enka 030HOM

OnucaHne TexHonorum

OT6enka o3oHOM cBAsaHa ¢ TexHonoruamn ECF- n TCF-ot6enkn. OaHOM 13 OCHOB-
HbIX Lienen nprMeHeH1s 030Ha siBnsieTcs obecneveHune Gonbluer cnocobHOCTM Lienonossbl
K AenurHndukaumm Ha nocneayowmx cryneHsx otbenku. O30H akTMBMPYET LIENnonosy B
OTHOLLUEHWN K AEVCTBUIO NEePOKCMAA BOZOPOLa W nepokcmaa xnopa. 3To cnocobeTByeT Ao-
CTUXKeHUo Bonee BbICOKOM GennaHbl LENnonosbl U CHKEHUIO pacxoga nepokcuaa. Mostomy
030HOBYHO CTyMEHb NMPeANoYTUTENbHEN MOMELLATb B HA4YanbHOM YacTu cxeMbl OTOenKu.

O30HoBas cTyneHb OTOENKN UCTONb3YETCs Ha NPEANPUATUSX MOYTU BCEX KPYMHEMLLMX
LIBK mupa. MpoMmbilLneHHbIE TEXHOIOMMU O30HOBOW CTYMEHW OTOENKN peanusytoT npu cpea-
Hel 1 BbICOKOW KOHLEHTpauum Macceol. [Nprumepom ogHoro 13 6onee addekTuBHbIX cnocoboB
030HOBOW 0TOenku senseTcs cnocod Ze Trac, paspaboTaHHein dmpmon Metso Paper n pea-
nM30BaHHbIN Ha npeanpuaTusax Esponkl, CeBepHon Amepukn, AnoHmn. Cnocob peanuayercs
He MoA AAaBfEeHWEM KUCIOPOAHO-030HOBOW CMeCH, kak OBbIMHO, @ Mof paspeXeHWeMm, YTo
CHKaeT BO3MOXHOCTb MomnagaHusi 030Ha B BO3A4YX U3-3a HEMSIOTHOCTEN B annapaTtype unm
apmMatype (030H 04eHb TOKCUYEH 13-38 CBOEN BbICOKOW OKUCIUTENBHOW aKTUBHOCTH).

O30H reHepupyeTCsi 2NEKTPUYECKUMMN pa3psgamMm B NOTOKE rasoobpasHoro KMcrnopo-
na. OtGenka o3oHoMm (O3) NpeanonaraeT BbICOKUE KanNUTaNOBIOXEHUSI BCNEACTBME BbICOKOW
CTOMMOCTW reHepaTopoB 030Ha M BComoraTtensHoro obopynoBaHvsa Ans 06pasoBaHnsa 030-
Ha, a TakKe M3-3a BbICOKOro aHepronoTpebnenna Ha cragum obpasosaHus osoHa (10-15

KBT-uyac/kr o3oHa).
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CTeneHb npopaboTku

[anHas TexHonorusa HaxoauTca B PP Ha ctagumn Hay4HO-MCCNeaoBaTeNbCKUX U OnbIT-
HO-KOHCTPYKTOPCKMX paboT M MOXeT OblTb OCBOEHA Kak Ha HOBbIX, TaK U Ha AEUCTBYHOLMX
npegnpustuax LIBMN. 3a pybexom o3oHoBas cTyneHb oT6enku ncnonb3yetcs yxe Gonee 20

net.

Hocturaemble skonornyeckne nNpenmyLlecTesa

Cnocob Ze Trac no3sonsieT CHU3UTL pacxof auokcuaa xnopa ¢ 35 po 10 kriT B.C.
Lennionosbl NO akTMBHOMY XIOPY NpW pacxoae 030Ha — 6 Kr/T B.C. LeNnonosbl U CyMMapHOM
CHWKeHUM pacxopoB Ha otbenky — 32%. Mpu 3ToM, NpUMepPHO, Ha 25% CHWDKAKTCA pacxon
BOAbl HA OTOENKy W, COOTBETCTBEHHO, KONMMYECTBO CTOYHbIX BoA; Ha 30-40% - nokasarenu
XMNK n BINK; B 24 pasa - nokasatens AOX cTouHbix Bog u OX yennono3sel; Ha 60-65% -

LBETHOCTb CTOYHbIX BOA.

OKOHOMUWYECKME acneKTbl BHEAPEHNS:

- UCKNIOYEHME NpUMeHeHnst (ucnonb3oeaHus) NMAB ana nuksuaaunmn «CMOMAHbLIX 3a-
TPYAHEHUAY,

- VCKJTHOYEHUE CTYMEHW KUCIOBKW NPy OTOENKe LIENsono3bl U3 BCeX NOpop A peBeCHHbI
KpoMe aBkanunTa, rae Hanuuve Ahot (ropsiuasa kucnoeka npu Temnepatype 80-900C) cunTa-
eTcs uenecoobpasHow;

- VCKINtoUeHne 13 cxem nerkor ECF-ot6enku (C 030HOM) CTyneHn XxenaTtnposaHus (Npy
TCF-ot6enke aTa CTyrneHb ABNAETCA HEOOX0ANUMON);

- NpUMeHeHne 03oHa B TexHornorum ECF-ot6enkn no3sonseTt obecneuunTs Liennonose
TOT e KOMMrekc Bymaroobpasyromx CBONCTB, YTO U NPU NUCNONb30OBaHWU CXeM OTOEerku
6e3 NpMMeHeHMA 030Ha;

- Ha 3aBopax, ucnonbaytowmx TCF-oT6enky, NnpUMMeHeHne 030Ha 1 Npoumnx, He coaep-
Xalumx xnop, oTbenbHbIX XMMUKaTOB AenaeT MeHee CNOXHbIM NPOLIECC 3aMbIKaHNS NOTOKOB
UnbTPaTOB OT CTYNEHEN NPOMbIBKY,

- KanUTanoBnoOXeHUs ANs co3gaHus OTOenbHOM YCTaHOBKM C O30HOBOMW CTYMEHbHO
npoussoanTensHocTeto 1500 T B.C.L./cyT. cocTaBnsoT 12-15 mnH. EBpo. CooTBeTcTBylOLWLME
aKCnnyaTaumoHHble pacxogbl coctasnsioT 1,8-2,1 mnH. Eepo/roa.

CnpasouHble matepuansi: KypHan LBK, 2015 Ne 7
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MNT-1.2 TexHonorua 6ecxnopHoun orbenkn (TCF)

OnucaHne TexHoNornm

TCF-otGenka npeacTaenaeT coboit oTbenky uenmonosbl 6e3 ucnonb3oBaHus
XMMUKaTOB, COAEPXalMx COefuHeHUst xropa. JTOT nNpouecc A[OoBOMbHO  ObICTPO
pasBuBaeTCs, XOTSl €ro ucrnonb3oBaHue TpebyeT, Kak npaeuno, Gonee CyleCTBEHHbIX
M3MeHeHW B TexHonormdeckoM npouecce. [Mpu TCF-ot6enke 06bIMHO UCMOMb3yeTCA
nepokcug Bogopopaa, 030H (Z) wnn nepykcycHas kucnota (PA). B tom cniyvae, ecru
LUennso3a WMeeT JOCTaToMHO HU3Koe uucrno Kannma nocne npoaneHHon Bapku u
KUCNOPOAHOM AenurHudvKaumn, W ecnv nepexofHble MeTanmnbl (Hanpumep, Mn2+)
yoanalTca Ha HeobXOAMMOW XenaTHOW cTyneHu (Q-CTymneHu), TO B NMPUMHLUMNE CyLecTByeT
BO3MOXHOCTb AOOUTBCA AOCTATOMHO BbLICOKOW GenmaHbl LIenniosfosbl, COOTBETCTBYIOLEN
TpeboBaHUsIM pbIHKA, C UCMONb30BaHMEM NEPOKCUMAA BOAOPOAA B KA4YECTBE €AUHCTBEHHOIO
otGenmeatoLlero xummkarta. Pacxog H2O2 npu atom, kak npasuno, 4OBONbHO BbICOK. OaHMM
13 BO3MOXHbIX BapuaHTOB CHWKeHus pacxoga H,0, aBnsieTcs BBeEHNe 030HNPOBaHWUA A0
cTyneHn obpaboTkn nepokengom (ZQP wnm 3XI). Hepocratkom npvMEHeHUA O30Ha
SBMSIETCA TO, YTO NMPU 3HAYUTENBHBIX €ro KONMUYECTBAX, HEJOCTATOMHOM NepeMeLLMBaHuu
rasa C Maccol MnuM npu HEeCOOTBETCTBYIOLLEM anmnapatypHOM OOPMNEHUN U PEXUME OH

MMEET CKITOHHOCTb AECTPKYTVPYHOLLE BO3LENCTBOBATL HA LIENSIHONO3HbIE BOMOKHA.

Wcnonb3oBaHne B kadecTBe OTOENMBAOLLEro XMMMUKATa MEPYKCYCHOM KUCNOTbI Ha
CTyMNeHWn, NpefLuecTByOLEen O0TOenke NepokcuaoM BoAOpOAa, MO3BOSSET C YCNEXOM 3aMme-
LaTte 030H. Bbicokon 6enmaHel MOXXHO AOCTUYL Aaxe B TOM cnydae, korga vncno Kanna He-
BeneHon Lennonosbl He ABNSETCA NPEeASnbHO HU3KMM. HefocTaTok NpUMEeHeHNst nepyKcyc-
HOW KMCNOThI 3aKMNio4aeTcsi B €e JOCTaTOUHO BbICOKOM CTOMMOCTH.

Mpvmepsl pa3nuyHbix cxem TCF-oT6enku npeacTtaeneHsl B Tabnuue 7.1.

Tabnvuya 7.1 — Cxembl TCF-ot6enku cynbdatHOW Lenntonosbl U3 XBOWHBIX W MUCTBEHHbIX MOPOZ

APeBECUHbI
TCF-or6enka XBOWHOW Liennonosbl TCF-ot6enka NMCTBEHHOW Liennonoabl
Q(EP)(EP)(EP) QPzP
Q(OP)ZQ)(PO) Q(OP)(ZQ)(PO)
Q(EOP)Q(PO) Q(EOP)Q(PO)
Q(OP)ZQ(PO) Q(OP)ZQ(PO)
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TCF-ot6enka XBOMHON Liennonosbl TCF-ot6enka NnMCTBEHHOW Lienntonosbl

MpumeyaHue:

Q - cnabokncnas cTyneHb, B KOTOPOW ANS yAaneHNs MeTannoB UCMONb3YTCA Xenartu-
pytowme peareHtsl SOTK n ATIMK;

EP — cTyneHb Leno4YHOM 3KCTpakumu, Ha KOTOPOW WCMOMb3YeTCH TMMAPOKCUL HaTpusi
(NaOH)c pob6asneHuem pactsopa H,O, Ans ycuneHums npouecca 3a CHET OKUCTEHUS;

EOP - wenouHas akctpakuus ¢ gobasneHvem kucriopoaa u H,O, ans ycuneHus npo-
Ljecca 3a cyeT oKmcneHuns

EO — cTyneHb 3KCTpakuum, B KOTOPOWN NCMOMb3YETCA MMAPOKCUS HaTpus 1 rasoobpasHbi
KWMCINOPOA B Ka4ecTBe;

P — O6paboTka H,O, B Lieno4Hol cpese;

Z — 030HOBas CTyneHb, rae ucnonb3yetcs rasoobpasHein 03oH (Oz) B cocrase cmecu O,
- Os3;

PO - ot6enka H,O, nog gasneHnem kucnopoga.

B HacTosilee Bpemss TCF-oT6enka sBRNAeTCA XOpPOLLO OCBOEHHOW TexHonornen. MHo-
rme 3aBogbl B EBpone MMerT rubkmne cxemMbl 0TOENKN, No3Bonsowme npomssoants unn TCF-
uwnn ECF — ot@enky. HekoTopble 3aBoabl nponssogaT Toneko ECF — uenmonosy, T.k. npu
TCF — otbenke TpyaHee AOCTMYb BbICOKOM GenusHbl. Jons TCF-uenmonossi B Mype B No-
cneaHue rofbl He npesbiaeT 5-7% OT Bcen BeneHon Lenntonosbl, XxoTa B CkaHauHaBum ee

[0S COCTaBNAET OKONOo 25%.

CreneHb NpopaboTku

HaHHas TexHonorns Haxoautca B PO Ha cTagnm Hay4yHO-MCCReoBaTebCKUX U OMbIT-
HO-KOHCTPYKTOPCKMX paboT n MoxeT ObiTb OCBOEHA Kak Ha HOBbIX, TaK U Ha AENCTBYIOLLUX
npeanpuaTtuax LBMM.

Mpu nepexoge ot ECF- Ha TCF-otbenky HeobxoauMbl: xenatHas CTyneHb, HoBast
KMcnopogHasi CTyneHb U AONONHWTENBHOE NpoMbiBHOE obopyaoBaHue. B cnydae, korga
npUMeHsIETCs1 CcTyneHb 0BpaboTKM MepokcMaoM BoAOpoAa UMM O30HOM, HeobxoauMmbl OBe
HOBble OTOEeNbHbIE BallHK, a Takke MOAEPHU3aLUMSa NPOMbIBHLIX (OUNLTPOB, OTOENBHOTO Le-
xa. [Npn otbenke 030HOM HEOBXOANMO HanuuMe reHepaTopoB 030Ha U peakTopa aAnsa otoen-
KN Maccbl 030HOM. [Ansa otbenkm nepykCyCHOM KUCNOTOM Takke Heobxoauma ogHa oToenb-

Hasa 6awHA.

JdocTturaemble 3konormyeckme NPENMyLLIECTBA

Mpu TCF-otbenke He npouncxoaut obpasoBaHme AOX, AMOKCUHOB, XMOPEEHONOoB;

nonHoe ncknodeHne AOX B CTOYHbIX BOAAX OTOENbHOrO Liexa.
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IKOHOMUYECKME acNeKTbl BHEAPEHNA:

KanutanosnoxeHus Ha peanuaaumio otbenkn HxO2 Ha HOBBLIX 3aBoaax C NpPov3Bof-
cTBeHHOM MolyHocTeto B 1 500 T B.c.L./cyT. cocTaBnaoT 7-8 mnH. EBpo; Ha gencreyrowmx
3aBofax — 2-5 mnH. EBpo, B 3aBUCMMOCTM OT Martepuana, U3 KOTOpOro U3roTOBMEHO Cylye-
cTeylolee oTbenbHoe obopynosaHme. Ecnin matepunan ycronums k H202, To pacxoabl 6yayT
coctaenaTth 2-3 MrnH. EBpo. OkcnnyaTtaumoHHble pacxoabl Npu oThenke NEPOKCUAOM BOAO-
poaa 3HauuTenbHo Bbiwe, Yem npm ECF-ot6enke n3-3a 6onee BbICOKUX pacxofoB, Npeumy-

wecTeeHHo, Ha Hx02 n coctasnstor 1,8-2,1 mnH. Eepo/roa.

MNT-1.3 YacTMyHOE M NONMHOe 3aMblKaHue BOA0OGOpOTa OTOENLHOro

uexa
Onvcanue TexHonormm

FnaBHOW NPeAnoChbIIKOM ANS 3aMblkaHUs BOA00O0pOTa OTOENBHOrO Uexa ABnAeTcs
CHWKeHMe ofbeMa MNOTOKa BOAbl, MPOXOAALEN Yepe3 OTOenbHbIN Lex. ITOro MOXHO
LOCTMYb MOCPELCTBOM MCMONb30BaHNA NPY NPOMBIBKE LIENM0N03bl MPOTUBOTOYMHOIO METOAR,
Korga ceexas v u3bbIToYHas BoAa OT npeccnaTta NojaeTca Ha NPOMbIBKY LIENSONOo3bl nocne
nocnefHen cTyneHn otbenku, 1 Aanee NocnefoBaTenbHO NMPOXOAS BCE CTYMEHW MPOMbIBKM
HaBCTPeYY AOBWKEHWIO Macchl. ®OunbTpat oT npombiBkM  Lenmonossl nocne KLU
HanpaenseTca Ha MPOMbIBKY HeGeneHoW Lennionosbl M Aarnee B CUCTEMY pereHepauum
XMMUKaTOB W Tenna. [na noBbILLEHWs CTEMNeHM 3aMKHYTOCTM BogoobopoTa oTbensHOro uexa
HeobxoAMM AOMNOMHUTENbHBIM pe3epByap AN XpaHeHus unbTpatoB oTOenku, a Takke

nepecTpoiika CUCTeMbI BOAOPaCNpeaeneHusi.

YactnyHoe 3amblkaHue BO,U,OO60pOTa otbenbHOoro Lexa obecneyBaeT CHWKEHWe
KonunyecrtBa CTOMHbIX BOA, I'IOTpe6J'IeHVIF| cBeXen BOAbl, coaepaHma B CTOYHbIX BOAax

3arpasHenun no BIK, XK.

PacTBopeHHble OpraHuyeckue BellecTBa B CTOYHbIX Bojax OTOenbHoro uexa
MOCTYMalT B pereHepauuoHHbIA KOTen Yepe3 BbiMapHyl YCTAHOBKY, YTO YyBEnMuMsBaeT

SHepron0Tpe6neHV|e.

C vactudHo 3aMKHYTbIM BOAOOGOpOTOM oT6enkLHoro uexa pa60Tar0T HEeCKONbKO

npeanpusaTun B EBpone n CesepHor AMepuke.
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C1eneHb NpopaboTkM

CHwxeHne noTpebneHns ceexen Bofbl B OTOENBHOM Liexe MOXET ObiTb LOCTUrHYTO
KaKk Ha HOBbIX, TaK WU Ha AencTeyrowmx npesnpuatusx. OgHako Ha JencTByLWMX Npesnpus-
TUSIX KanuTanoBnoxeHusa ANs obecneyeHns xpaHeHns o60pOTHOM BOAbI, CUCTEMLI ee nepe-
Kayky, 1 Ha OpraHM3aLmio CUCTEMbl KOHTPOMS U yNpaBneHUst BOAHbIMM NOTOKaMu Npesnpusi-
TUS OTHOCUTESBLHO BbICOKU. COBpPEeMEHHbIE 3aBOAbl, Kak MPaBumo, Y)KE ONMePUPYIOT MEHbLUM-
MU KonudectTBamu BoAbl, Onarogaps 6onee sdhdekTmBHOMY 060pyAOBaHMIO. YCnoBueM Ans
3TOro SABMNAETCH AOCTaTOMHbIE MOLLHOCTM BbiMaPHbLIX YCTAHOBOK U PEreHepaLoHHOro KoTna.
CnepyeT OTMETUTb, YTO BbiNapuBaHNe CTOYHbIX BOJ, OTOENBHOrO Liexa nerdye BbIMoMHATL Npu
TCF-ot6enke. Mpu ECF-otGernke cyLlecTByeT MOBLILLEHHBIA PUCK KOPPO3UW MOj BO3LEN-
CTBWEM XIIOPUAOB B PEFEHEPALIMOHHOM KOTIE.

LlenntonosHele 3aBoabl, paboTatowme 6e3 BHennoLwanouHon G1onormyeckon OUnCTKu,
ABUIUCE NEPBLIMA NPEANPUATUSMU, T4e anpobrpOBaHO CHPKEHNE CTOYHbIX BOZ OTOEMBHOIo

Liexa C NOMOLLbH YMOMSIHYTbIX TEXHOIOMHECKMX MEPOMPUSTUIA.

JocTuraemble 9KONOrMYECcKne NpemmyLLecTsa

CHwxeHne obbema cTouHbIX Boa Ao 10 M3IT B.C. uenntonosel, XIMK — 6 kr/T B.C. uen-

NHONOo3bI.

OKOHOMWYECKNE acMeEKTbI BHEAPEHUS

Ans BHeOpeHVs AAHHOW TEXHONOMMM HEOBXOAWMbI 3HAYUTENbHBIE KaNBMOXKEHUSA.
HeoGxoamma nornHas peKoHCTPYKLUMA CUCTEMbI BOAOCHAGKEHNA B OTGENbHOM Uexe, BKIH-
yasi [OMOSHATESIbHBIE EMKOCTM AN XpaHeHmst 060poTHbLIX Bog. Heobxoaumo paspaboTtarte
METOAMKY KOHTPOJSIA YNPaBfeHNss BOAHBIMU PECypcamMn Lexa, anpobuposaTte N OCBOUTL ee .

[ocroBepHas nHopmaLmsi 0 CTOMMOCTM AaHHbIX MEPOMNPUSATUN HEN3BECTHA.

MNT-1.4 Nasugukauma 4epHOro wernoka

OnucaHne TexHoNnornm

lasndukaums sensieTcs MHoroobellaroLe TexHonormen, yaobHom ana ucnonb3osa-
HMS Ha LEenmniono3HbiX 3aBofax, W HanpaefieHHoW Ha obpasoBaHne n3bbiTka NEKTPOIHEp-
rvm. MprHUMN rasudmkaumm YepHOro LLienoKa 3akmnio4aeTcs B NMMPONN3e KOHLEHTPUPOBAHHO-
ro YepHoro Liernoka ¢ obpasoBaHNEM HEOPraHM4Yeckon U rasoBon a3 NocpeacTBOM B3aw-
MOZAENCTBWSA LLeNoKa C KUCIIOpoAOoM (BO3AYXOM) MpW BbICOKMX TemnepaTypax. KoHuentyans-
HO BapuwaHTbl NpoLecca rasudukauyum YepHoro Lenoka AensaTca Ha agea Buaa. Mepsbii — ra-

3ndurKaumMsa NPU OTHOCUTENBHO HU3KUX TeMnepaTypax. Mpu aTom rasucgpukartop paboTaeT npu
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Temneparype Huwke TOJKM MnaBneHua HeopraHudeckux conew (700-750°C). Btopoii Bua
nNpoLeccoB rasudurkaLmmn — 3To NPOLECChI, KOTOPbIE peanu3yoTca Npu TeMnepaTypax Bbille
TOYKM NNaBMEHUS, N B KOTOPbIX UCMOSIb3yeTCA BoAA ANS OXNaXAEHUs U pacTBOpPeHUst pac-
NNaBneHHbIX CONEN HaTpus.

OpHa 13 Hanbornee NMHTEPECHBLIX BO3MOXXHOCTEN, CBA3AHHbLIX C NPOLIECCOM ra3unduka-
LM YepHOoro Lwenoka, npeacraenset cobon paboTty rasoBon TypbuHbI B COYETAHUM C Napo-
BOW TypbuHOM B 06beaeHeHHOM uykne. TpyAHOCTb, KOTOPYHO CrnefyeT NpeofoneTb, 3aKmto-
YyaeTcH, NpeXxae BCcero, B YMCTOTE rasa, kotopasi Heobxoauma ans npegoTBpaLLeHUsi NoBpe-

XAEHWI B rasoBol TypouHe.

CTeneHb npopaboTkm

MNMepBas AEMOHCTPaLMOHHAs yCTaHOBKa rasvduKaumm YepHOro Lemnoka C MCronb3o-

BaHueM npuHuuna Chermec 6bina BBegeHa B :-)KcnnyaTau,wo' Ha 3aBope Frovifors B LLBeuyn
B 1991 roay. MNokasarenbHbiA, paboTarowuin Noa AasneHnem rasmdukarop nogobHoro Tuna
Take skcnnyaruposarics B Ctokroneme (LBeuus). JaHHbin Tvn npouecca ¢ 1997r. ucnonb-
3yeTcs B NpomblneHHom maclitade B CLUA.

WHTerpnpoBaHHasa rasuduvkaumsa ¢ obbeauHeHHbIM uuknom (IGCC) BHeapseTca B
LIeNMHONI03HOM MPOMBILLNEHHOCTU MOCTENEHHO, BO B3aUMOCBA3M, rnaBHbiM 06pasom, co cpo-
KOM aMMopTM3aLmM CyLLECTBYIOLLMX pPereHepaumnoHHbIx KoTnos. bonee Toro, rasndgukaTopsl
nepsoHa4ansHo ByayT cospaBaTthbCs TONBKO ANS HeGonbLUMX MO MOLLHOCTM 3aBOAOB, a He
ANA KPYMHbIX LENMONo3HbIX npeanpustnid. MIHTerpupoBaHHas rasudukaums MoxeT ObiTb
WHTEPECHOW ANS HEKOTOPbIX NMPEeANPUATUA, HA KOTOPbLIX pereHepaLyoHHBIN KOTen ABMSeTcA
Y3KUM MECTOM MPU PasBUTUM U/ MOLEPHU3ALMMN NPOM3BOACTBA, a YBENUYEHUE MOLLIHOCTM

pereHepaLm XMMUKaTOB MOXET PeLumnTb 3TU NPoGnembi.

JocTuraemble 3Konornyeckme nNpenMyLLiecTea

Bo3aMOXHbIE NMpenmyLLecTBa rasamgmrkaTopoB YEpHOro Lenoka:

- NOBbILLEHME MPOU3BOACTBA SHEPIMM MOCPEACTBOM MCMOSIb30BaHUS 06beANHEHHOMO
umKna (rasoeas TypOuHa nntoc naposasi TypbuHa). TeopeTudeckue pacyeTsl BanaHca noka-
3bIBaIOT, YTO YTUNM3ALUMS YEPHOro LLenoka Ha ocHoee TexHonormm IGCC MoxeT npueecTn
npumepHo K 30%-HON 3HEPreTndeckon 3pPEKTUBHOCTY, PacCUYMTaHHOW, UCXOAA U3 Tenno-
TBOPHOW CMOCOBHOCTM YEPHOro LWenoka. 3T0 MOXHO CPaBHWTb C MOBbIWEHWEM Ha 12-13%
agppeKkTUBHOCTM 0BbIMHOrO pereHepauumoHHoro kotna. OaHako, B TO e Bpems oblas ad-
(PEeKTUBHOCTb (3NEKTPO3HEPrMA + nap) CHU3MTCS NpUMepHO Ha 5% [0 nokasatens oKomno

75%. Takum oBpasom, MPOM3BOACTBO TEXHOMNOMMYECKOro napa cHwxkaetcs. B cutyaumu, ko-
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rna uveeTtcs M3bbITOK napa, AaHHbIA BapuaHT SBMSETCH UHTEPECHBIM MpU HEOBXOAMMOCTH
MOBbILLEHHOro MPOW3BOACTBA 3MEKTPOSHEPIUM, HanpUMep, AMS UCMOMNb30BaHWS BHE Mpeg-
NpUATUA;

- HU3KKMe BbIOPOCHI B aTMOchepy;

- NOSABMNEHNE BO3MOXHOCTMW MOBLICUTEL NMPOM3BOAWTENBHOCTE LIENMIONO3HBIX 3aBOAOB,
OorpaHn4eHHbIX B MOLLHOCTU M3-3a I'IpO6J'IeM, CBA3aHHbIX C pereHepaunOHHbIM KOTNOM. ﬂaH-
Haa cuctema ocobeHHo BbirogHa Ha 3aBojax, UMerLmnX, HO He UCNONb3YHLWNX BapOYHbIe
MOLLIHOCTW, a TakkKe Ha TeX U3 HUX, rae yBenn4eHoO KONM4YecTBO CyXux BewecTB B pereHepa-
LIMOHHOW cucTeMe (HanpumMep, BCreACTBME BHEAPEHUSI Bapku LIeNntonosebl A0 HA3KOTo yncna
Kanna, K1CropogHoM LenurH1VKaumm, NoBbILLEHUA KONMYECTBa CyxMX BELLECTB, Hanpas-

NseMbIX B CUCTEMY pereHepaLyn B COCTaBe CTOYHbIX BOJ, OTGENbHON YCTaHOBKM).

OKOHOMWYECKME aCNEKThI BHEAPEHUS

PaclumpeHune cepb! NprMeHeHns anbTepHaTUBHbIX BUAOB TONNMBA.

CnpaBoyHble MaTepuarnbi:

lasndukaums YepHOro Lenoka CynbgaTtHOro mNpou3BOACTBa, ydyebHoe nocobue.
CankT-lNeTepbypr, 2011 r.

MT-1.5 YBenuyeHne nNpou3BOACTBA 3MEKTPOSHEpPruM Ha OCHOBe Mpo-

AYKTOB 6MOMacchl U yTUnusaums m3bbITOYHOro Tenna

Onucarne TexHonorum

B mMupe Habrropaetcs TEHAEHUMS YBEMUYEHWUST UCMONb30BaHUA ApeBecHon Gromaccsl
(BM) B cucTemax LeHTpanM3oBaHHOrO TennocHabxeHna. CTaHumM LieHTPannm3oBaHHoro Terno-
CHabXeHWs:, CKUratoLLMe APEBECHYHO LLiEMy, CO3a0TCsA C LeNblo 3aMelleHnsl cTaHumn, pabota-
FOWMX Ha MasyTe UMM YImne, COeAMHEHHbIX C CyLLECTBYHOLLMMM TEMNMOCETAMM, UMM KaK HOBbIE
CTaHLWUM 1 TEMNIOCETU (Tak HasbiBaeMble «ypbaHn3aLmoHHble» NpoekTbl). KoTnbl 4nsa oxuraHns
OpeBecHON LWenbl Ha CTaHUMSX LEeHTPanmsoBaHHOrO TEMNOoCHabXeHWA MPOEKTUPYIOTCH ANs
NPOW3BOACTBA TeMna B gnanasoHe molHocth oT 1 go 10 MBT, co cpefHuM 3HaveHnem 3,5
MBT.

Ha TennoBbix CTaHUMSIX KOHAEHCALUMOHHOO TUMAa 3a4acTyro He TpebyeTcs AONONHUTENBHO-
ro o6opyaoBaHNsA AN OYUCTKW NPOAYKTOB CropaHus.

KoTenbHble ycTaHOBKK, Cxurarowme gpeeecHyto BM, MoryT ncnons3oBarscs Ans OTOmM-
NEeHVA OTAENbHBIX 34aHUN UNK rPYNMbl 34aHUN, a Takke PYHKLUMOHMPOBAaTbL HA NMPOMbILLIIEH-

HbIX NpeanpuaTuax ansa Bblpa60TKM Tenna n TexHonorm4yeckoro napa. TunuyHaga KoTenbHas
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Ana cKxuraHma ApE‘BECHoﬁ wenbl CTPOUTCA BOKPYr TBEpAOTOMIMBHOIO KoTna. Cucremsbl Ko-
TenbHOW SIBMSAIOTCS BbICOKOABTOMATU3NPOBaHHbIMW. Hanpumep, 3arpy3ka Tonnmea U3 xpaHu-
NULLIA Ha PELLIETKY OCYLLECTBNAETCA NOCPEACTBOM YNPaBNsSieMOro KOMMLIOTEPOM KpaHa.

Bce cuctembl UMELOT cregyrome OCHOBHbIE KOMMOHEHTI:

- XpaHunvLe apesecHon Guomaccel;

- TPaHCMOPTHO-MOrPY304HOE 1 fo3upytowee obopyaosaHve ana obpallerHuns ¢ BM;

- TOMKa un KoTten,

- CucTemMa OYUCTKN AbIMOBbIX ra3os;

- CucremMa KoHgeHcauun AbiIMOBbIX ra3oB.

CTteneHb npopaboTku

TexHonorus peannayeTtcst Ha page npeanpuaTUn.

JocTuraeMble 9KONOrMYECKNe NpenmyLiecTsa

YpOBEHb 3MUCCUN 3arpA3HAIOLLMX BELLIECTB NPY CKUraHM APEeBECHON LLEMbI HA €BpO-
nevckmnx craHumsix cocraenaet: SO2 — 60 mr/MIx, NO2 — 90 mr/Mx, TBepAbIX YacTuy, —
300 Mr/HM® (Mocne ouncTkU B MYMbTULMKITOHE) U 40Mr/HM® — NpM UCMOMBb30BaHUU CUCTEMbI
KoHaeHcauum npoaykToe cropanus, CO < 0,05 06. %.

YposeHb ammccum CO n NO nopaepxvBaeTcs B AOMYCTUMbIX paMKax 3a CYeT COOTBET-
CTBYIOLLIErO KOHTPONsi 3@ NpoueccoM ropeHus. [na AocTukeHUa AoMNyCTUMBIX KOHLEHTpaLmn
TBEPAbIX YaCTWL, B OCHOBHOM, UCMOMb3YIOTCSH MYNBTULMKNOHDI, Ans 6onee TwaTensHOW 04MCTKN

— PYKaBHble 1 aneKTpocTarmieckne punsTpbI.

OKOHOMUYECKME acneKTbl BHEAPEHNS

3a nocnegHne rogbl CTOMMOCTb MCKOMAEMbIX BUAOB TOMSIMBA PE3KO BO3POCIa, YTO
CYLECTBEHHO Cka3ariochb Ha yposHe ucnonb3osaHna BM ansa npouseogcTea Tenna. LieHa gpe-
BECHbIX OTXOZ0B HA EBPOMNENCKOM PbIHKE 3aBUCUT OT €70 KayecTBa U B NEPBYIO OYepeab - OT
BMNaXHOCTM U 305bHOCTU. CTOMMOCTb TONNMBA ONPEAENseTcs BUAOM TOrnMBa B NepecqeTe Ha
€AVHILYY TenroTbl CropaHns.

KanutanbHble 3aTpaTbl TENNOBLIX CTaHUMIA, paboTalowmx Ha BM, cocTaensioT okono
320 $/kBT, BKMOYas CTOMMOCTb 3[@HWSI, KOTMA U CUCTEMbI KOHAEHCALMKU NPOAYKTOB Cropa-
HMS. C yY4ETOM CTOMMOCTU CTPOUTENLCTBA TEMMOBOM CETU YAENbHbIE KanuTamnbHbIe 3aTparbl
cocraenstot nopsiaka 530 $/kBT.

[ns obcnyxvBaHWUA TENNOBOW CTaHUMM MoLHocTeo 1,5-5,0 MBT Tpebyetca 1-2 ve-

noeeka, Ana CTaHUMK, MoLHOCTbIo 6onee 5,0 MBT — 2-3 yenoBeka.
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MNT-1.6 ABTOKaycTMU3auusa npu go6asneHum 6oparta

OnucaHne TeXHONormm

Mpouecc YacTUYHOM aBTOKayCTM3aLmMM PeEKOMEHAYETCS MCMONb3oBaTb MPU MOLEPHU-
3auun cynbatHbIX 3aBOAOB, korga HeoOXOAMMO MOBLICUTL MPOM3BOAWUTENBHOCTE OTAENAa
KaycTmM3aumm 1 n3BecTepereHepaumoHHon neyvn 6e3 JOoNonNHUTENbHbIX KanUTarnbHeIX 3aTpar.

CyTb ero 3akno4aeTcs B UCMonb3oBaHUW TeTpabopata Hatpus (B Buae
NazB407-5H,0) ona komneHcauum notepb kayctuka (rmppokcuaa Hatpus). Mpu atom yxe
HenocpeacTeeHHO B CPK npowvcxonut B3aumopeincTeue TeTpaboparta ¢ OCHOBHbIM Heopra-
HUYECKMM KOMMOHEHTOM, O0BpasyroLMMCa Mpu CKUraHUM YEepHOro LUenoka, - kapOoHaTom
HaTpus, ¢ obpasosaHnem NazBOs, npespallatomMes Npy pacTBOPEHWMN MaBa B rMapOKCUa
1 metabopar Hatpusi (NaBO2).

Tem cambiM MCKkIYaeTest (Mo KparHen Mepe YacTUYHO) HeOoBX0AUMOCTL ABYX 3TaroB
npolecca pereHepaumn XMMUKaToOB — CTaaun KaycTusauvm U pereHepaumn mssectu. Meta-
Bopat HaTpusi, Hapsay C KayCTMKOM, YCMELWHO MOXET y4acTBOBaTb B Bapke B Ka4yecTse Lie-
noyHoro areHta. OCHOBHbIE peaKkLuuu, NPOUCXOASILLME MPU STOM B MPOLIECCE pereHepaumu,
MOTYT ObITb NPEACTaBMNEHbI B BUAE CMNEAYHOLLMX YPaBHEHWUN:

Na-B4O7 + 5Na,CO3 = 4NazBO; + 5002(1)
NaBO, + Na,COz = NasBO3 + CO, (2)
NasBOs + H20 = 2NaOH + NaBO; (3)

N3 coBokynHOCTW NpuBEAEHHbLIX peakuuii BugHo, 4to n3 ogHoro monsi NazB4O7 ob6pa-
3yetcs 8 monen NaOH (1.e. konuyecteeHHO B 8 pa3 6onbLue), YTO AenaeT AaHHbIN NpoLecc
3KOHOMMHECKM LienecoobpasHbiM NMpU KaycTusaumn 4acTi CoAbl, COAepXalleica B nnase,
HECMOTPS Ha Mcrnonb3oBaHWe BMECTO kaycTuka Gonee popororo TeTpadopara Hatpus. Us-
ObITOK COAbIl, OCTALWMACA B MNnaee, B AanbHerLweM, Nocne NofyYeHns U3 Hero 3eneHoro
Lienoka, nojBepraeTca KaycTusauuym B3aVMOLEWCTBUMEM C PEreHepupOBaHHOM W3BECTbLIO,
T.€. N0 OBObIMHOM TEXHOMOTNW.

OnwucaHHas Bbile TEXHONOrMsi aBToKaycTU3auuuM C WCMoSb3oBaHWeM TeTpabopata
HaTpws Beina ycnewHo peanusoeaHa npu npouaeoactee GeneHot XTMM C 3aMKHYTbIM LIMK-
nom sopoo6oporta. lMpudem, T.K. KONUYECTBO MTMAPOKCUAA HATPUSA, UCMOMb3YEMOro Npu Mpo-
nssoacTee BXTMM, 3HauuTensHO MeHbLUe, YeM Npu NPOU3BOACTBE Cyfb(aTHON Lienono-
3bl, 3KOHOMWUYECKW OKas3anochb LenecoobpasHo BeCb KayCTMK 3aMeHUTb TeTpaboparom
HaTpuA, T.€. NPOBOAUTL YXKE He YacTUYHYIO, @ MOMHYH KaycTU3aumio cofbl 3TMM crnocobom.

Kpome Toro, 6bIno ycTaHoBMeHo, YTo B npouecce oT6enku, peanuayemon npu pH He Bbilwe
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10, npovicxoanT rmaponma metaboparta HaTpus ¢ 06pasoBaHNEM HEMoCPeaCTBEHHO MapPOK-
cupa Hatpua u TeTpabopata HaTpus - KCXOAHOrO peareHTa, UCMOMb3yeMoro U B AaHHOM
cryyae Ans KOMMeHcauum noTepb HaTpusi B CUCTEME, MO PeaKLym:

4NaBO, + H.0 = NasB4O; + 2NaOH (4)

CneposarenbHO, C y4eTOM TaKke peakumii (1)...(3), U3 04HOrO MOMSA UCXOQHOMO TET-
pabopaTta B 3ToM npoLecce obpasyeTca yxe He 8, a Bce 10 monen NaOH. (Mpw cynbdarHomn
Bapke peakuus (4) He peanuayeTcsl 13-3a CIIMLLIKOM BbICOKOro 3HadeHust pH npoLiecca — Bbl-
we 13).

CreneHb npopaboTku

[aHHbin cnocob pereHepauum 6bin peanusosaH B r. Magoy Jleiik Ha npeanpuaTi no
npoussoactey BXTMM ¢ 3amkHyTOW cucTemon Bogonosnb3osaHus komnaHun Millar Western
(Kanapa). MpyvHuvnuansHas cxema TakoW pereHepaLmnm UCKMYUTESIBHO NMPOCTa U KOMMaKT-
Ha: NnaB M3 pereHepaLyoHHOro KoTna nonagaeT B CEKLMOHHBIA pacTBOpUTENb, a oTTyaa — B
ocBeTnMTeNb 3eNneHoro Lenoka. 3artem, Ans OKOHYaTenbHOro OCBOGOXAEHUS OT 4acTuy,
wnama, LWenok gpunsTpyeTca 1 YacTb ero HanpaenseTcsa B OTAEN NPUrOTOBNEHUSA XMMUKa-
TOB, a Apyras 4yacTb — Ha Bbinapky. Lllnam 13 oceetnutens seneHoro wienoka o6essoxvea-
eTcs Ha UeHTpudyre 1 HanpaenseTcs B oTean, a UeHTpudyraT — B pacTBopuTENb Mraea.
CTOu4HbIe BOAbI TakKe BbIMApUBAOTCA M KOHLIEHTPUPYIOTCS NMepes noaadyeln B pereHepaum-
OHHbIV koTen. TeTpabopaTt HaTpus Ao6GaBNAETCA B OYULLEHHbIE pa3baBneHHbIe CTOYHbIE BO-

Obl Nepeq BbINapKoW.
OCTUraeMble 3KONMOrMYeckue npenmyLLecTea

TexHomornsi aBTokaycTMaauum ¢ npuMeHeHMeM TeTpabopaTta HaTpus AN BOCMOMHe-
HWS noTepb Gopa, yrnpowaeT W yAELeBRseT Nepexoh NPeanpusaTUA Mo NPOU3BOACTBY
BXTMM Ha 3amMkHyTbIM LMK BogoobopoTa, YTO U SIBMSETCS BeCbMa BECOMbIM 3KOJSIornYe-

CKM 3OEKTOM OT peanu3aLym AaHHON TEXHOMOTUN.

OKOHOMUWYECKME acneKTbl BHEAPEHMS

JocTonHcTBa U nokasaTteny paboTbl TEXHOMOMMWM pereHepaumyM € MCMonb30BaHUEM
TeTpabopata HaTpusi:

- VCKItoYaeTcst (Mo KpanHe Mepe YacTUYHO) HEOBXOAMMOCTL ABYX 3Tanos npouecca
pereHepauMM XUMUKATOB — CTaguM KaycTusauum W pereHepauum mssectu. Metabopat
HaTpusi, HAPSLY C KAyCTMKOM, YCMELLHO MOXET y4acTBOBaThb B BapKe B Ka4YecTBe LEeNoYHOro

areHTa;
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- flaHHas TexHonorus uenecoobpasHa npy opraHnsaummn 3aMKHyTON CUCTEMbI PEereHe-
pauum XMMUKaToB 1 cucTeMbl BogoobopoTta npy npoussopctee BXTMM,;

- 3aMeHa kaycTuka Ha TeTpabopaT B NOAOGHbLIX Cryyasix aKOHOMUYECKU addekTUBHA.
Fopoeoi pacxon Na2B407-5H20 B 10 pa3 MeHbLUE pacxoja kayCcTuka; pacxof, TeTpabopara
ANA 3apsaKkM CUCTEMbl Nepea ee MyCcKkoM MPUMEPHO TakoM Xe, Kak 1 kayctuka — npun 70%-omM
BbIXOZl€ NPOAYKTOB MO CPaBHEHMIO CO cTexmomMeTpuyeckum okono 1kr Na2B407-5H20 same-
HSAET 1 Kr KayCTuka;

- OCHOBHbIE NoTepy Gopa MMEIKOT MECTO CO LLINAaMOM 3eneHoro wenoka. MNpu xopolem
06e3BOXMBaHUM U NPOMbIBKE LLnama notepu 6opa He npesbIiwaioT 9%;

- B OTBasn BbIBO3WUTCA TONbKO HE3HAUMTENbHOE KONMUYECTBO 30Mbl U LLNAM 3€NEHOro
LLenoKa;

- KOHCTPYKUMST pereHepaLmoHHoro kotna TpebyeT nuib HebonbLLIon Moaudukaumn B
CBSI31 C HEKOTOPbIM CHWKEHMEM TENNOTBOPHOM CMOCOBHOCTU CXKUraeMoro LLernoka.

MocnepgHee TpebyeT Takke HEKOTOPOro yBENMYEHWA TONNUBA Ha «MOACBETKY», OfHa-

KO MPpWY 3TOM 3HaYUTESIbHO CHWXKaKTCA SKCNlyatauuoHHbIE pacXobl.

MNT-1.7 CenekTMBHOE HeKaTafIUTUYECKOe BOCCTAaHOBJIEHUE B pereHe-

PaUUOHHbIX KOTNnax

OnucaHue TexHonorun

Mpouecc «Ypanenne NO,» (NOy OUT-process) — 0OAWMH U3  HECKOMNbKUX
CYLLECTBYIOLUX MPOLECCOB, MWCMONb3YHOLWMX MPUHLMMN CENEKTUBHOIO HeKaTanuTUYeCcKoro
BocctaHoBneHua (CHB wnu CHKB) ans cokpaweHus BbibpocoB NOy. Ero cywHoctb
3aKroYaeTcs B TEPMUYECKOM BOCCTaAHOBMIEHMM OKCMAOB as3oTa A0 as3oTa C MOMOLLUbIO

aMMyiaka B COOTBETCTBIN CO CNEAYIOWVIMW YPABHEHUAMUN PEeaKLi:
2NO + 2NH3 + %2 O, = 2N, + 3H,0
3NO, + 4NH3 = 7/2 Ny + 6H0

I'Ipm ncnonb3oBaHMM MOYEeBUHbI NPOUCXOAUT cneaywllad nepBUYHaa peakuus, B

pesynbTaTe koTopon 0bpasyeTca aMMmnaKk:
(NH2)oCO + H20 = 2NH; + CO2

B nosnHomacwTabHbIX UCMbITaHWsX, NpoBeaéHHbIX B LLiBeuun, B kayecTBe BOCCTaHO-
BUTENS MCMONL30BAariCA BOAHbLIA PaCTBOP MOYEBMHbI CO cneumansHbiMu gobaskamu. Mpo-

LiecC NMpomcxoaunT B TOMKE KOTIa, MrpatoLeil ponb XMMUYECKOro peakTopa, U He TpebyeT ka-
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koro-nvbo [ononHUTENsLHOro obopyaoBaHNa B HUXKHEN vactu kotna. Peakuus oBbl4HO npo-
XOAMUT B y3KOM TemrnepaTypHOM auanasoHe B paioHe 1000°C. Ecrin Temnepatypa CrmnLLKOM
Benvka, obpasyetcs GonbLue OKCMAOB a30Ta, eCcrv CIULLKOM HU3Kas — obpasoBaHue ammuma-
Ka uaeT no HexxenarernbHbIM NobouHbIM peakuusim. B npouecce «YaaneHne NO,» TeMnepa-
TYPHBIA AManasoH paclUMpeH, a cneymansHble xumudeckue fobasku nopaensoT obpasosa-
HMEe aMmmaka no noboyHbIM peakumam. AMMUaK, OOpasyHrOLMINCH MO HexenaTenbHbIM No-
OOYHBIM peakumsiM, 1 pacxof XMMUKaTOB — FMaBHbIE NapameTpbl AN ONTMMU3aLIMN NpoLec-

ca «YnaneHme NOy».

CTeneHb npopaboTkm

LLiBeackaa koMnaHWs Mo NPOu3BOACTBY Cynb(aTtHOM LEnnono3bi NpoBena BCeCTo-
POHHEE UCMbITAHNE 3anaTeHTOBaHHOrO npolecca «YaaneHue NOy» B OfHOM U3 eé pereHe-
PaLMOHHBIX KOTNOB. B Te4yeHne ncnbitaHns koTén paboTan ¢ Harpyskon mexay 95 n 105% ot
nacnopTHoln. MHxekTopsbl, 4epea KOTopble MoAaBanvcb XUMUKaTbl, ObinK yCTaAHOBMEHbI Ha
HecKonbKMX ypoBHSIX. [MpoeKT nokasan, YTo TepMUYECcKoe BOCCTAHOBMEHUE OKCUAOB a30Ta,
ncrnonbayemoe npoueccom «YaaneHne NOy», MOXeT ObITb yCMeLwHO NPUMEHEHO B coaope-

reHepaunoHHbIX KOTNHax.

JocTunraemble 9KONOrMYECKNE MPENMYLLIECTBA

AHanus, gonyckaroLmni CTEXMOMETPUIO 1:1, oTpaxaeT cneayolme pesynbtartbl Npo-
uecca «YganeHue NOy»:

-cpegHuii ypoeeHb NOx (6e3 ucnonbsoBaHma npouecca «YaaneHne NOy») - 80
Mr/HMS (cyxoit ras ¢ 3% Os);

- cpeaHu yposeHb NOXx (c ucnonbaosaHuem npouecca «YaaneHne NOy») - okono 55
M/HMS (T.e. cHwkeHve npumepHo Ha 30%);

- HEe3HauMTEeNbHOEe yBENuYeHne aMmMmmaka — npumepHo 3-4 Mr/HM® (crexnomeTpua 1:1).

B 3aBucuMmocTn oT crexnomeTpumn goctkumo cokpalueHne NOy go 50% (npu cre-
XvMoMeTpun 2:1), HECMOTPS Ha HU3KWIA YPOBEHb KOHLIEHTPALMM OKCUAO0B asoTa jaxe 6e3 06-
paboTkm (HO npu 3ToM ByneT HabnAaTLCA HEKOTOPOE YBENMYEHWE 3MUCCUM ammunaka). B
npoLiecce BCECTOPOHHUX UCMbITAHNWA criocoba He ObiNo YCTAHOBMEHO HUKAKNX HapyLUeHWR
VNN HeraTuBHbIX 3 dekToB B paboTe pereHepaLMoHHOro KOTa N B LMKIIe pereHepaummn xu-
mukaToB. O6Lume akcnnyaTauMoHHbIe 3aTpaTbl CPaBHUTENbHO HWU3KW. Tpebyemble nameHe-
HUS B pereHepaunoHHOM KOTNne MOryT ObiTb NpOU3BeAEHbl B TEYEHNE ero 0bbIMHOM OCTaHOB-

K Ana TexHn4eCckoro OGCJ'Iy)KMBaHVIFl.
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Wcnonb3oBaHe MOYEBUHbI B NPOLIECCAX CEMEKTUBHOMO HekaTanmuTUYecKoro BOcCTa-
HOBMEHNA MOXKET ObITb MPUYMHOI KOPPO3UM B pe3ynbTaTe BO3MOXHOMO 06pasoBaHna KOppo-

ANPYIOLWMX NOBOYHBIX NPOAYKTOB.

OKOHOMUWYECKNE acneKTbl BHEAPEHUSA

EpvHoBpemMeHHble 3aTpathl Mo peanusauumn npouecca «YaaneHve NOy» Ha pereHe-
PaLUMOHHOM KOTME COCTaBMAT MNPUMEPHO 2,2-2,8 MINH. €BPO. JKCMyaTauMoHHble 3aTpaTbl
Ha obcnyxuBaHue CUCTEMbI BKIMKOYAIOT 3aTpaTtbl Ha XUMUKaTbl (MOYEBMHA U XUMUYECKUE A0-
6aBku), SNEKTPUYECTBO, TEMIO, UCMONb3YyeMOe ANS KOHASHCAUWW JONONHUTENBHOIO Konuye-
CTBa napa OT UHKXEKTUPOBaHHOW BoAbl, U TpyA. Cpean ykasaHHbIX CTaTer pacxonos Hanbo-
nee BaxHbIA PakTop — LeHa MOYEBUHbIL. TPYAHO AaTb TOYHYK OLEHKY 3KCMyaTaLMOHHbIX
3aTpar BBMAY Pa3nuuni B LEHaxX B pa3HbiX YacTtax mupa. Tem He MeHee, B Llseuun B npo-
Lecce menbitaHun cnocoba 3arpartkl Ha MOYeBUHY cocTasunn 154 eBpo/T, a obLme skcnnya-
TaUWOHHbIE 3aTpaTbl, pacCuYUTaHHbIE ANS AAHHOTO pereHepauyoHHOro koTna, konebanuce B

npepenax mexay 1,0 u 1,4 espo/kr BoccraHoBneHHoro NOy.

MNT-1.8 YoaneHue xenatupylowmux peareHToB nyteM GUONornyeckomn
OUYMCTKM MPU HEBLICOKOW WIENOYHOCTU UMM C UCNOSIb30BaHUEM «MNpPoO-

MbIWMEHHbIX NOYeK»

OnucaHune TexHoaorMn

MoBbIWeHHbIE KOHLEHTpauum xenatupytowmx areHtoB (Q) obHapyxuBaloTcs B CTOY-
HbIX Bogax oT npoussogctea TCF u ECF-uenntonosbl, ecnn B cxeme eCTb NEpPOKCUAHbIE
CTYMeHN W1, cnefoBaTenbHo, npeawecTeyrolwan um Q-ctyneHs. MNpy aHanmMse CTOYHbIX BOA,
3apoga, ucnoneayowero ans otéenky uennonosbl TCF-TexHonornn, B Hux 6b1n0 oBHapy-
XeHo 25-40% Q oT mx obuen 3arpyskn. ITO COOTBETCTBYET COAEPXKAHMIO B CTOYHbIX BOAAX
10-15 mr Q/n npwu 3arpyske 2 kr Q/T Lennonosbl.

Ansa cHukeHnsa noTpebneHns n cbpoca Q, NpUMEHSIEMbIX [0 CTyNeHW 0TOeNKN Nepok-
CVMAOM BOAOPOLE, WCMOMb3YHOT TaKk HasbliBaeMble “npomblLneHHble nNoukn’. Ha wseackom
3aBoge cdupmel MoDo B r. Jymube Obina BBefeHa B 3KCMnyaraumilo TexHonorus Kemira
NetFloc ans ytunmsaumm 3ATK ns crokoB oT Q-cTyneHu. Ha aTom npeanpusatim, npumeHs-
towem TCF-texHonoruto ot6enkn, notpedneHne 3ATK 6bino cHwkeHo Ha 65%. Cuctema
Kemira NetFloc nposiBuna cebs kak oueHb 3EeKTUBHOE CPEACTBO ANS yaaneHusa ns dunb-
TPaToB Lenntono3Ho-6ymMakHoro npousBoLCTBa TakMx NPobnemHbIX BELLECTB, KaK 3KCTpak-

TVBHbIE BellecTBa U TAXKenble MeTannbl.
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Mpu peanusauyun aTon TexHonorum nosbiwarT pH dunsTpatoB n fobaenaloT yrne-
Kncnyto conb ana ocaxaeHus. Metannel, cessanHble ¢ QATK (vnn OTIIK), npn atom ocso-
BoxaalTCs U3 cocTaBa KoMmnnekca u ocaxparorca. [ina dnokynaumm B oTobpaHHbIN dounb-
Tpat pobaenstoT nonuatuneHokena (M30) ¢ BbICOKUM MOMNEKYNSPHLEIM BECOM, BOAHBIA pac-
TBOP KOTOPOro NMPOM3BOASAT HA YCTAHOBKE Afs MPUrOTOBMEHUSI MONMMepa U BBOAAT B TPyOy
ana dvnetpara. Peakunsi ¢onokynaummM mexay OKCUAOM MONMSTUIIEHA N 3KCTPaKTUBHBIMU
BeLeCTBaMM 3aBepLuaeTca A0 TOro, Kak dunbtpar nokvpaet Tpyby. B nocnegHee Bpems
Obino obHapyxeHo, 4To xnonbs MN30—-cmonbl cobupatoT Nobble HEpaCTBOPEHHbIE COeAUHe-
HUS B dunbTpare. JTO 03HaAYaeT, YTO OCaxAeHHbIe COMM METanNmNoB (Hanpumep, rapoKcu-
Abl, cynbdarbl) U ApyrvMe HepacTBOPUMbIE BELLEeCTBa NepexoasT B cMonsHoW wnaM. OkoH-
yarenbHasa onepauus 3akioyaeTca B OTAESNEHUU CMOTSIHOTO LWinama ot punbTpaTa, Hanpu-
Mep, BO prioTauMoHHON yctaHoeke. OuuleHHbI unbTpat ¢ pereHepupoBaHHbiM Q no-
BTOPHO WCMOMNb3yeTCs B TEXHOMOMMYECKOM MpoLiecce; CMOSSIHOM wnaM nmbo nogaeTcs Ha
GVnbTp ANS OTAENEHUS U NPOMBIBKM LUNAMa 3€NEHOrO Lenoka, nbo oxuraeTcs, Hanpymep,
B KOPbEBOM KOTIE cpasy unum nocne o6e3sBoXvBaHNA B npecce.

CHxeHWe KkonuyecTBa MEeTannoB, MOCTYNAKWMX Ha OTOENbHY YCTaHOBKY, MO3BO-
nFeT yMEHbLUMTb Pacxof XenaTupyoLwmx peareHToB nepes CTyneHbto oTOernkn nepoKcMaoM
Bogopoga. Kpome Toro, pereHepauus Q cama no cebe CHWXaeT pacxop 3TUX peareHToB.
Oxngaemas creneHb yaaneHusi U3 CUCTEMbI KanbLusi, MapraHua 1 Xenesa, a Takke 3KC-
TPaKkTMBHbIX BeLlecTB, cocTaBnseT cebiwe 80%. [laHHaa cuctema no3BonsaeT Takke pereHe-
pVpoBaTh A0 75% Q W COKPATUTL pacxof] CBEXel Boabl Ha OTBenKy Ao 5-8 M/T B.C. Lenmto-

Nno3bl.

CreneHb npopaboTkm

TexHonorus Kemira NetFloc ana pereHepaumm OATK B CTOYHbIX BOgax OTOenbHOM
YCTaHOBKM Y>Ke UCNONb3YeTCA Ha NPeAnpPUSITUSX HEKOTOPbIX CTPaH.

CnocoBHOCTEL K OYUCTKE CTOYHbIX BOA OT OTGErnbHOW ycTtaHoBku, coaepxaigmx SATK,
Ha OYUCTHBIX COOPYXKEHMSIX C UCMONMb30BaHUEM aKTUBHOMO Mna B YMEPEHHbIX LIENOYHbIX
ycnoeusix Obina noaTeepkaeHa kak nabopatopHeiMu uccrnegosaHuamu [C.G. van Ginkel,

1997 a+b], Tak 1 Ha 3aBOACKON yCTaHOBKE BUONOTMYECKON OUYUCTKN CTOYHBIX BOA.

JocTuraemble 3KONoOrnyeckne npenmyLiecTsa

Ha 3aBoackol ycTaHOBKe MO GMOMOrMYECKON OYMCTKE CTOYHBLIX BOA NPW HEBLICOKOM
WwenoyHoct (pH=8-9) Bbino nonyyeHo cpeaHee cHwxeHune konudectsa JATK B CTOUHbIX
Bogax Ha 50% (npumepHo 10% npu pH=7). Pe3ynbTaThl Takke yKasbiBalOT Ha TO, YTO yBe-

nmueHne pH ao 8-9 okcmaoMm kanbuus (foavpoeka npumepHo 90 mr CaO/n) He meLuaeT HOp-
385



ManeHou paboTe BMONOrMYecKor OYUCTKN akTUBHBLIM MnoM. KoHueHTpauum SOTK B obpas-
Uax € yCKOpeHHou Buogerpagaumen octanvicb OTHOCUTENBHO MOCTOSHHbIM (2-4 Mr/n). Bu-
ogerpagauus 9ATK ysenuuusaeT BbIxof a3ota. CnegosaTtensHo, yBenmyeHHas gerpagaums
OATK B ycTaHOBKax akTMBHOrO una, BbIrogHa He TOMbKO MO MPUPOLOOXPAHHBIM MPUYMHAM,
HO TaKoke 1 Kak cnocob MoBbILLEHUS YPOBHSA NUTATENBHOMO a30Ta, KOTOPbIN 06bIYHO HepocTa-

TOYEH B CTOYHbIX Bogax LIBK.

OKOHOMWYECKME acneKTbl BHEAPEHUSA

JononHutensHble pacxoabl Ha 6uogerpapgaumio SATK B ycTaHOBKaX akTUBHOrO mna
NPV LLENOYHbIX YCIOBUSIX, rMaBHbIM 06pasom, onpeaenstotcs notpednenmem Ca0.

[aHHbIX MO 3KOHOMMUYECKMM NoKasaTensam npumeHerHna cuctembl Kemira NetFloc Her.

MT-1.9 MNonHoe 3aMbiKaHWe CUCTEMbI C UCMONb30OBaHUEM «MNPOMbILL-

JIeHHbIX NMOYeK»

OnucaHne TexHonorum

Mockonbky PazoMKHYTYHO YacTb NPEANPUSTUAS COCTaBIAET, B OCHOBHOM, LieX OTGENKM,
YCUIUSI HaNpaBnsoT Ha MUHUMU3ALMIO KONMYECTBA JIMMHWHA, UAYLLEro Ha OKOHYaTenbHyLo
otbenky. C60p punbTpaToB B pereHepaumoHHON cucteMe OCTaétcsl NpoOnemMHON 30HOW.
dunbTpaThl L4OMKHBI NOBTOPHO WCNOMb3OBAaTLCS B Mpeaenax uexa oTOenku ¢ Tem, 4tobbl
cokpaTuTb Nx o6bEM. JTO BEAET K HAKOMMEHWNIO PACTBOPEHHbIX BELLECTB U BHEMPOLECCHBIX
anemeHToB (BlM3J) Ha cragmax otbenkn B COBOKYMHOCTM C npobBrnemamMu MNoBbILLEHHOrO
pacxofa XMMUKaToB M 00pasoBaHUA OTMOXEHUA Ha obopyaosaHun. «lMouykuy Ans OYUCTKU
CMCTEeMbI OT NOAOOHBIX BELLIECTB HEOOXOANMBI KaK B Liexe OTOEeNkW, Tak U Npy pereHepaumm
XMMUKaTOB.

CornacHo npoekta EBponenckoro Corosa no co3gaHuilo TexHonorum, paboratowen no
3aMKHYTOMY UWKIY npu npousBoacTtee GeneHon cynbdaTHOM LEenmnonosbl, NpoBOASATCS
ncenenosaHnst B obnact novcka pasfivyHbiX BO3MOXKHOCTEM MOBTOPHOMO WCMOMb30BaHUA
PUnbTPaToB LEX0B OTOENKUN, B YACTHOCTUW, CO3AAHNUS NMPOMBILLMIEHHBIX «MOYEKY ANA OYUCTKU

CUCTEMBI.
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Kongencar 1.
Perenepauns
) XNMHKaTOB
3a. 4
L
l /‘— Qunprpar ¢ Il-crynenu
Bapka u O,-cTynenn Lex ot6enkn

@unbrpar Il-ctynenu
@mieTpats ¢ Q- i D-cTyneHn P o

3b.

[
l

PucyHok 7.1 — «Iovku» B cTagum paspaboTku - cornacHo npoekra Eeponeinckoro Cotosa no

CO3L,aHU1I0 TEXHOMOrUM, paGoTaroLLeit MO 3aMKHYTOMY LMKy Npy Npou3BogCTBe GeneHoun

Cynb(aTHON Liensonosbl:

1. MOBTOPHOE MCNOSMb3OBaHNE KOHAEHCATOB OT BbLIMNAPHOW YCTAHOBKU YEPHOro WEnoka
B KauecTBe MPOMbIBHOA BOAblI MpW OTOEnkKe, UMM B KayecTBe MPOU3BOACTBEHHOW BOAbI.
BaxHO OTMETUTb, YTO 3TOT KOHAEHCAT UCMOSb3YETCA B TEX CryYasnXx, Koraa AOCTUrHYT HU3KUA
pacxog soabl. NaeHas npobrnema — YHUUTOXEHWE 3anaxa, BO3HUKAalLWero B pesynbtare
NPUCYTCTBUS HE3HAYNUTENMBHBIX NMPUMECEN AYPHONAXHYLLUX CEPHUCTBIX COEAUHEHUN.

2. Kucnble (Q- 1 D-ounbtpatsl) M HEUTparsbHble OUNbLTpaThl Lexa oToenkun ABnaTes
rMaBHbLIMU MCTOYHMKAMM BHEMPOLIECCHBIX 3NeMeHTOoB, Takmx kak Al, Si, P, Ca, Ba, Mn u Tak
Aanee, 1 osikHbl ObiTb OuuLLeHbI. Lienbio sBnseTca co3gaHue CTyneHu Kkpuctannuaauum m
OC2XAEHUS1 B COMETaHWM C pasAernbHOW BbIMNAPKOW, a Takke OnpeaeneHve Hawry4liero
cnocoba ncnonb30BaHNs BO3BpaLLaeMo BoAbl.

3. B OTHOLIEHWUM LWENOYHbIX (OUNLTPATOB, LIEMbIO ABNSETCS:

3a) CozgaHme MUHepanbHbIX MembpaH, MOAXOAALWMX AMS O4EHb TOHKOW hunbTpaumm
(HaHObMMBTPaUMK), KOTOpas MOXET WCNONb30BaTbCA [ANA COKPaLeHWs KOnMM4ecTBa Kak
OpraHNYeckmx, Tak M HEeOpraHWYeckMx BEeLLEeCTB, MOCTynaroWwmx OT CTYMeHW MNepOKCUAHOM

oTOenKu.
387



Tawke npeanonaraeTcs:

3b) WccnepnosaHve BO3MOXHOCTU ANS  PaspylleHNs OPraHUYeckux COeAMHEHWN
KOMBUHaLMM MemMBpaHHON PUNETPaLmMu 1 BUOXUMUYECKOTO Pa3noXEHUS.

B koHeyHOM cuéTe, B TOM Crnyyae, ecnv npefnoXeHHble OTAeNbHble MeToabl OyayT
WHTErpMpoBaHbl B 04nH npouecc, ByayT MCnonb3oBaTLCA TEXHONMOMMN MOAENUPOBAHNA ANA
onpeneneHnss NoCneAcTBAN ANS BOAHOW CPefbl U pacxoAa XWMUKAToOB, @ B HEKOTOPbIX
cnyyasix Ans CocTaBneHus aHepreTuyeckux 6anaHcoB. byaeT Takke OUEHEH M pucK Ans

VHBECTULINA.

CreneHb npopaboTku

CyLLecTByHOT pa3Hble UCCreAoBaTENbCKUE NMPOEKTLI, U3yvatoLme pasnnyHbie acnekTbl
KOHLIEMNLMM 3aMKHYTOrO LMKIa.

B koHuenuuu npeanpuaTMA C 3aMKHYTbIM LIMKINIOM AnS npou3soacTsa GeneHowm
LUennonosbl MOryT ObiTb HalAeHbl KaK 30Hbl, B KOTOPbIX MOryT ObiTb BBEAEHbI HOBblE
TEXHOMOMMMK, KOTOPbIE CMOCOBCTBYIOT JOCTUXKEHUIO STOM LIENU, TaK U 30HbI, rae Heobxoanmo
JVWb YCOBEPLUEHCTBOBaHME. [MONHOCTLI0 3aMKHYTOE MPOU3BOACTBO GeneHon Lennonosbl,
Jaroliee nNpeanpusTU0 TEOPETUYECKYH BO3MOXHOCTb ObITb 3kOnorndeckn 6esspeaHbim, BCE
elwé HEeBO3MOXHO W3-32 HAKOMMNEHWS BHEMPOLIECCHbIX 3MEMEHTOB, Monajarwmx B
TEXHOSOMMHECKMIA NpoLiecc, B OCHOBHOM, BMECTE C [PEBECMHON, a TakKe C XuMuKatamun u

I'IpOI/I3BO,EI,CTBeHHOI7I BOAOW. OTW anemeHTbl HaKannMBaroTCH, U AOMKHbI ObITb yoaneHbl.
ocTuraemble sKonormyeckme npenmylliecTea

YCOBEpLUEHCTBOBaHNS, HanpaBneHHble Ha CO3AaHWe 3aBofa C 3aMKHYTbIM LIMKIIOM,
HanpaBneHbl Ha MPaKTUYeCKW MOMHOE MpeKkpalleHne CcOPOCOB  OpraHUYeckUx U
HEeOpraHWYecknux BELUECTB B BOAHYIO Cpedy W MUHAMU3ALMIO PacCesHUs 3SHepruu,

BbICBOBOXEHHON B Npefenax CUCTEMbI.

OKOHOMUYECKME acneKTbl BHeApeHnAa

Het BOCTYMHbIX AaHHbIX.

Onu1caHve nepcrnekTUBHbLIX TEXHOMOMI AN POCCUMNCKMX MPOU3BOACTB CyNbMUTHON 1

HenTpansHo-cyneuTHOM Lenntonossl (MT- 2)
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MNT-2.1 Ot6enka o30HOM (cm. MT-1.1)

MNT-2.2 TexHonorua 6ecxnopHomn ot6enku =TCF (cm. MT-1.2)

MNT-2.3 YacTuyHoe M NONHoOe 3aMbikaHMe BOA0OOOpOTa OTOENLHOro
uexa (cm. MNT-1.3)

MT-2.4 YBenuueHne NPoOM3BOACTBA IMEKTPOSIHEPrMM Ha OCHOBe MNpo-

AyKTOB GMOMacChl M yTunusaumusa u3bbItouHoro Tenna (cm. MT-1.5)

MT-2.5 YaaneHue xenatupylowmux peareHToB nytemM 6Monoru4yeckon
OYUCTKM MPU HEBLICOKOW LWENMOYHOCTU WA C UCMOMNb3OBaHUEM «Mpo-

MbILWAEHHbIX NoYeKk» (cMm. MNMT-1.8)

MT-2.6 MNMonHoe 3amMblkaHMe CUCTEMbI C UCMNONb30BaHUEM «MNPOMbILL-

neHHbIX noyek (cm. MT-1.9)

NT-2.7 Jenurindmkaumsa nepekucbio Boaopona B NpUCYTCTBUU Ka-
Tanusaropa B KUCJIOn cpeae

OnuvcaHwe TexHonornm

MeToa no3BonsieT npoBoAWTb MYyBOKY AenUrHU(UKaUMIO MOCne MPOMBLIBKMA Kak
cynbdaTHOW, Tak 1 cynbdUTHOW HebenéHol Uenntonossl. CoaepxaHne oCTaToqyHOro NUrHu-
Ha Mocne KNCMow nepekncHon obpaboTkM CPaBHUMO C CofepKaHUeM MMrHUHa nocne cryne-

HU XSIOPMPOBAHWS MW MEPBOI CTYMEHN ABYOKMCHK XIIopa.

CTeneHb NnpopaboTku

Craaus onbITHO- NPOMbILLAEHHBIX UCMbITaHUMA.

JocTuraemble 3KONOrM4EeCcKMe NPEeNMyLLECTBA

®dunbTpaT OT NPOMBIBKM LIENMIONO3bl NOCHe KUCMOW MEPEKUCHOW AenvrHudmKaLim
MOXET HanpasnATLCA B NPOTUBOTOYHYIO NMPOMbLIBKY HeGenéHom Lensonosel, YTo no3sonseT

3HAYMTENBHO CHU3WUTL Pacxof XMMukatoB Ha otbenky, obpasoeaHue AOX B otbernke, co-
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JepxXaHne OpraHMYecknx COEAUHEHUI B CTOYHbLIX Bogax oTGensHOro uexa. Mapasnuyeckas
Harpyaka Ha BbiMapHYH CTaHLMIO HE YBENUYMBAETCH, YTO BEAET K CHUKEHWH yAEeNbHOro

pacxoga Tenna Ha eavHALY NPOoLYKLMM,

OKOHOMWYECKNE acneKThbl BHEAPEHUS

OKOHOMUS XMMUYECKMX peareHToB Ha OTOErKY.

OnucaHue nNEepPCneKTUBHbLIX TEXHONOMMi Afnsi POCCUMCKUX NPOU3-
BOACTB MexaHuveckon maccel (MT-3)

NT-3.1 Ot6enka MexaHU4YeCKOMN Macchbl NePOKCUAOM Bogopoaa

OnucaHune TexHonorum

Mpouecc oTGernky MexaHW4ecKoW Macchl B MPUHUMNE OTNMYaeTCs OT npouecca OT-
BenKkM XMMUYECKOW LIENHONOo3kl, Tak Kak B €ro OCHOBE NEXUT MPUHLMN COXPAHEHUS NUTHWUHA,
a He ero ypaneHwve, kak npu Bapke vnu otbenke uenntonossl. OTbenka ApeBecHoOM Macchbl
peanuayeTcs NyTeM nepesoga XpoMOMOpHBLIX Fpynn nurHuHa B 6ecueTHyto hopmy. Takum
06pa3om, Npy NoBbIlLEHUM BENM3HBI CHUKEHWE BbIXOAA BONOKHA MUHMMansLHO. MNpouece oT-
Benkn ¢ CoOXpaHeHWeM NUrHUHa NpomcxoauT B 1-2 atana, B 3aBUCUMOCTM OT TOTO, Kakas cTe-
neHb 6enmaHbl omkHa 6biTb AOCTUrHyTa. MNpoLecchl 0TOENKM MexXaHU4YeCKOM Macchl pasnu-
4aloTCH B 3aBUCMMOCTY OT BMAA UCMONb3YEMOrO peareHTa.

CHwxeHWe BbIxoAa Npoaykumm nNpu otberke NepoKCUAOM COCTaBnsAeT npubnmauterns-
HO 2%. OTO NPOUNCXOAWT, B OCHOBHOM, U3-3a LLENMOYHOW CpeAbl, COXpaHAeMOon B npoLecce
OTOEenNKN 1 NPUBOAALLEN K BO3PACTaHUIO KONMUYECTBA PaCTBOPMMOIO OPraHU4Yeckoro BeLle-

CTBa ApeBeCUHbI, YTO NPUBOAUT K YBENUYEHUIO HAarpy3kn Ha O4YNCTHbIE COOPYXXEHUS.

CreneHb npopaboTku

TexHonorua BHeagpeHa Ha pPsSAe NPeanPUSTUN.

Hocturaemble skonornyeckne NpenmyLLIecTsa

Wcnonb3oBaHue cTyneHy npoMbiBkM HebeneHom Macchl nepep ee oTOenkon SenseTcs
3P DEKTUBHLIM METOAOM CHUXKEHMWS B HEWN COlepXKaHsa MeTaroB 1, Takum o6pasoMm, Nno3eo-
NSET CHU3UTbL pacxof A0POrocToswwmx xenartoB. COBpeMEHHbIN NPOLECC OTOENKU NepoKCH-

AOM MPOXOAMUT NPU KOHUEHTpaUmun maccbl 25-35%.
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OKOHOMWYECKNE acneKTbl BHEAPEHNA

Ot6enka NepokcuaoM BMMSIET HA CBOWCTBA Macchbl — kpome Bonblien 6ennsHbl, no-
BbILLAETCA MPOYHOCTb LIENMION03bl, NPU 3TOM, COAEPXKAHUE IKCTParMpyemblx BELWECTB CHU-
XaeTcsa u BoaHbIM GanaHc ynyuywaetcs. Ecnv ncnonb3oBatb MakcMMarnbHO AOMyCTUMOE C
SKOHOMUYECKON TOYKM 3PEHUST KOMMYECTBO MEPOKCUAAa, TO MOXHO MOBbICUTL BenuaHy Ha 20
eavHnL — Ao 78-84% ISO. MNpn HannymMmn B cUCTEME MOHOB TSKENbIX METANIOB B pe3ynbTaTe
oTOenky Nony4varT MEXaHNYECcKyto Maccy ¢ MeHbLuen 6ennsHon, npy sToM Tpebyetca Gonee
BbICOKMA pacxof nepokcuaa BCrnefCTBNE ero YacTuyHoro pasnoxenusi. Mostomy o otbenkn
pobasnsatTt xenatel (Hanpumep, SATK, ATIK), ytobel obpasoBatb CTabunbHbIE KOMMIEKChI
c TsxenbiMn metannamun (Fe, Mn, Cu, Cr). 310 nossonseTt usbexarb CHWKEHUS 6ennaHbl
maccel 1 gectpykumn nepokemaa. SATK n OTTK coaepxat a3oT, KOTOpLIM B UX COCTaBe Mo-

ABMNAETCA B CTOYHOW BoJe.

MNT-3.2 Mpouecc Thermopulp

OnucaHne TexHonorum

B atom npouecce Ha NepBoi CTyrNeHW pa3Moria UMetoT MECTO OTHOCUTENBHO HU3KUe
Temnepatypa (120°-125°C) u sesmunHa YPI 500-600 kBT-u/T. JaeneHne n Temneparypa
MOBbLILLAIOTCA Nepes BTOPOWN CTYNEHbIO pa3Mora, KOTopble JOCTMIaloT OYeHb BLICOKUX 3Ha-
yeHur — go 700 kMa n 170°C. Mo nMetowmumca faHHLIM UCMONb30BaHMe NpoLecca No3Boss-
eT skoHoMUTb 10-20% SHepruw. Mpu AaHHOM TEXHOMNOMMM yMeEHbLUEHWE pacxoja 3Heprum
MOXET COMPOBOXAATLCH HE3HAYUTENMbHLIM CHWKEHUEM COMPOTMBIEHUSI pasaupaHuio (Npu-
MepHO Ha 5-6%) 1 6enusHbl (60% NCO BmecTo 62%).

OCHOBHBIMW OCOBEHHOCTAIMU TexHONorMn RTS No CPaBHEHUIO C TPAAULIMOHHON Tex-
HONOrMeln ABMNATCA COKpaLLEeHHasa NPOAOIKUTENBHOCTL MMAPOTEPMUYECKON 0BpaboTku Wwe-
nbl, HO Mpu Goree BbICOKOM TeMnepaTtype, NPEBLILIAIOLLEA TEMNEPATYPY CTEKNOBAHUA NUr-
HWHA, a Tarke B 1,7-2 pasa 6onee BbicoKasi CKOPOCTb BpaLLEHUs] AUCKOB padunHepa Ha nep-
BOW CTyMNEHM pasmMona.

OcobeHHocTsIMM TexHonorMn Thermopulp ABNAETCA OTHOCUTENBHO HU3Kas Temnepa-

Typa Wenbl 1 ManoUHTEHCUBHBIA Pa3MOJT Ha NEPBON CTYMEHW NPU BbICOKMX 3HAYEHUSIX AaB-
NEHVs 1 TeMNepaTypbl Ha BTOPOW CTyNeHn pasmona.

TexHonorna APMP (LUMMM) npoussoactea GeneHont XTMM ¢ ucnonb3oBaHeM ne-

pokcuaHON oT6enkM B WENOYHON cpeae, 1 ee Moandukaums — TexHonormusa PRC- APMP, ot-
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NIMYAIOTCA HanU4YMeM OAHOW-TPEX CTYMEHEN WHTEHCUBHOM MPOMUTKN LWenbl LWENOYHbIM pac-
TBOPOM MepoKcuAaa BOAOPOAA NyTEM NPeaBapuUTENbHOrO BbITECHEHWS N3 Hee BO3fyxa U BO-
Abl NOCPEACTBOM WHTEHCUMBHOrO MEXaHWYEeCKOro CKaTusl B CreuuanbHbIX annapartax vm-
npecdarHepax. Pasmon B gee CTyneHn BegeTcs Npy atMocepHOM LaBMeHUN C NMPOMbIBKON
Macchl Mexay cTyneHsmu pasmona. Otbenka OCyLLecTBNSETCA NO MEpe ABWKEHUS MacChl
Mo TEXHONOrMYeCcKoMy MOTOKY MPW OTCYTCTBUM OTOenNbHbIX GalweH. B cnocobe PRC- APMP
YacTb oTHenbHbIX XMMUKATOB BBOAWUTCS B paduHEp NepBor CTyNeHW, BCREACTBUE Yero no-
BbilaeTCA 3P PEKTUBHOCTb UCNONb30BaHUA 3HEPrMn U xumukaTos. Kpome Toro, nocne pa-
durHepa nepBol CTyNeHW ycTaHOBMNEH BacCceH Macchl BbICOKOW KOHUEHTpauum ans 6onee

MONHOTO 3aBEPLUEHUS NpoLiecca OTGENKM.

OcHoBHbIe 1 NoGoYHbIe TexHoNormyeckme addexTbl

Ecnu ocHoBHbIM 3dhdbekTom npu peanmaaumm cnocobos RTS u Thermopulp sBnsieTcs
3HAUYUTENBHOE CHIDKEHME PaCXOfa SHEPrM Ha pasmon, TO B KayecTBe NoBoyHbIX addpekTos
MOXHO YKa3aTb MOBbILLEHWE NPOYHOCTHLIX XapakTepucTuk maccel (Ha 6-11%), CHxeHmne Ko-
nvmyecTBa OTXOAOB M 0COBEHHO rpyDObix BOMOKOH W KOCTPbI, YMEHbLUEHME KONMYecTBa 3KC-
TpakTMBHbIX Bewects. B cnocobe LTMM ocHoBHble 3hdekTbl — BO3MOXHOCTb 0BOMTUCH
Ge3 BawweH oT6enkmn 1 HU3KUIA pacxos sHeprum Ha cobeTeeHHO paamMon. MobouHbie NoNoXwu-
TenbHble apdekTl — Gonee Bbicokas GENMMOCTb BOMOKHA, MOKOCTL NpoLecca 3a cyeT Ba-
pbUpOBaHUSI pacxofoM KaycTuka u nepokeuaa. OaHako UMEKTCS U oTpulaTtensHble noboy-
Hble 3pdeKkTbl — NOBbILLEHHbIN PAcXoA XMMUKaTOB Ha OTOENKY, BOSMOXHOCTb NOSBNEHUS OT-
NOXeHUM Ha pabouux MoBEepXHOCTAX paduHepoB B pesynbTarte UCMOMb30BaHWSA cuUnukata

HaTpUS, NMOBBILEHHbIA PACXOA 3HEPrUK B nMnpechanHepax N UX YCKOPEHHbIA U3HOC.

CreneHb npopaboTku

TexHOMornst BHeApeHa Ha eBpOnencKUX NPeanpUATHAX
Qkonormyeckme acnekTbl

Heckonbko ©Gonee BbICOKUA BbIXOA, CHUXEHUE KONMMYECTBA OTXOAOB MPUBOAST K
MEHbLUUM MOTEPSAM BOSIOKHA CO CTOYHLIMU BoAaMK, a Takke K cHumkeHuo ux XK. Mpu tex-
Honorun LUMMM BbIXOA NOBLILLAETCH Takke 3a cYET GOoNblUero COXpaHeHUs! NUrHUHEA, YTO
Tarke cHwkaeT XK cTouHbix Bog. Mcnonb3oBaHWe TOMbKO OKUCNUTENLHOW OTOENKN NepokK-
CUAOM UCKITKOYAET Hanm4mne B CTOYHbIX BOAAX COeAUHEHWI Cepbl.

CHWXeHWe pacxofa SnNEKTPOSHEPIMU OMOCPEACTBOBAHHO MPMBOAUT K CXUraHuIo
MEHbLLIErO KONMYeCcTBa TonmMBa nNpu NOMyYeHUN 3NEKTPUYECTBA U, TEM CaMbIM, K CHIDKEHUIO

amuccur B atmocdepy yrnekucnoro rasa, NOy, a Takke 30nbl B BUAE TBEPAbIX OTXOA0B.
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JKoNorn4eckne acnekTbl

CHWKeHWE pacxopa anekTpodHeprn Ha pasmon Ha 15-25%, CHWkeHne KanutasnbHbIX
N 3KkcnnyaTtaumoHHbIx 3atpar (B cnocobe UMMM Ha 25% Hwke, rrnaBHbiM 06pasom, 3a cyeT
oTcyTCTBUA OT6ENbHbIX BalleH), NOBbILLEHNE KOHKYPEHTOCNOCOBHOCTU NPOAYKLMM Ha PhIHKE

BCneacrTeune ynydweHua ee nokasarenemn.

MoTunBauma Ans BHeAPEHUS TEXHONOMN

OCHOBHOIM MOTMBaLUMEN AN BHEAPEHMS STUX TEXHOMNOIMIA SIBNAETCS CHWKEHNE pacxo-
[a BHEPruK, CHWKEHMEe KanuTarbHbIX W SKCMnyaTauMoHHbIX 3aTpar, yfydleHue kadectsa

Macchl, NoBbILLIEHWE BbIXOAA, yny4lleHNe 3KONMOorm4eckmnx nokasartenemn CTOYHbIX BOA.

NT-3.3 BHeapeHue TexHonorun nonyyeHna TMM-XTMM u3 xBonHomn
wenbl No metogy RTS (cm. 4.3.3)

MNT-3.4 BHegpeHue TexHomnoruu nonyyeHuss XTMM M3 nuctBeHHOM
Wenbl MO WeNno4YHO-NePEeKMCHOMY crnocoby (cMm. 4.3.4).

MNT-3.5 BHegpeHue TexHonorum nonyyeHnsa TMM u3 xsonHoin apese-
CHUHbI NO MeToAy NO WeNoYHO-NePeKNCHOMY MmeToay (CM. 4.3.6).

MNT-3.6 YoaneHue xenaTtupylouwux peareHToB nyreM 6umonornvyeckon
OUYUCTKM NPU HEBbLICOKOW WENOYHOCTU UMU C UCMOSb30BaHUEM «Npo-

MbILLNEHHbIX novek» (cMm. MNT-1.8)

MNT-3.7 NonHoe 3aMblkaHUe CUCTEMbI C UCNONb30BaHUEM «MPOMbILL-

JNeHHbIX novek» (cm. MNT-1.9)

MNT-3.8 Buocopbumusa Ha N30bLITOYHOM aKTUBHOM Une.

OnucaHue TexHonormm

Metopa paspabotaH komnaHuen KWI.
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MN3BbITOYHBIA aKTUBHBIA U COOPYXXEHUI BUOMNOrMYECKON OUMCTKMA CTOYHBIX BOA obna-
JaeT Xopoluer COpbLMOHHON CrOCOBHOCTBIO MO OTHOLLEHWIO K TPYAHO-OKUCNSIEMbIM BbICO-
KOMONEKYNSAPHBIM OpraHM4ecknuM coeguHeHnaMm. MeTtop xopolo paboTaeT Kak nokanbHas
oumcTKa CTouHbIX Bog AL, CTyneHu LenoYeHusa nocne nepeol CTyneHn oTOenku, KoHLEeH-
TPUPOBaHHBIX CTOYHbIX Bog XTMM. Hauny4dwmM npyMeHeHnem MeToaa sSiIBNseTCs coveTaHue
Buocopbummn ¢ dpnotaumen. B stom crnydae koarynauma 1 notaumsi MOXeT NpoBOAUTLCSA

6e3 NCNonbL30BaHNS XMMUKaTOB (KOarynsiHToB 1 ONOKYNAHTOB).

CTteneHb NpopaboTkM

On bITHO-MPOMBILLIEHHBIE NCNbITAHUSA.

JocTturaembie 3KON0rM4eCcKne NPenMyLLIECTBa

OdbdekTmBHOCTL Mo cHkeHMo XMNK gocturaet 50%. Mpu 3ToM Hanbonee BbICOKWN
acbcpekT HabnrogaeTcs NO OTHOLLEHWIO K TPYAHO-OKUCNSEMOM BMonormyeckumMn Metogamm
opraHuke. AbcopbupoBaHHas Ha Une OpraHvka rnocne COBMEeCTHOM dnoTauum, 3a c4ét o6-
pasoBaHNA KanunnspoB U3 MENKMX My3bIPbKOB BO3AyXa, 00e3BOXMBAETCS nerde, Y4em rnocne
oTcTanBaHus.

3HauuTEenbHOE CHWKEHME MOCTYMNEHWNS OPraHNYecKnX COeANHEeHNA B cuctemy Gruono-
MMYECKON OYUCTKU, YTO 3HAUMTENBHO MOBbIAET OOLYIO 3PDEKTUBHOCTE OUMCTHBLIX COOPY-

»eHwur no cHwkeHuto BINK n XMK.

OKOHOMUYECKME acneKTbl BHEAPEHWA

CHWKeHWe Harpysku Ha OUOMOrMYecKylo OHYMCTKY MO3BOMNSET MOBbILLATL NPOM3BOAU-
TeNbHOCTb OCHOBHOrO npou3soacTBa 0e3 PEeKOHCTPYKUMM COOPYKEHWM Bronornyeckomn
oumnctkn. MpuUMeHeHne TEXHONOrMKM B KauyecTBe MOKANIbHOM OYMCTKA BbICOKOKOHLIEHTPUPO-
BaHHbIX CTOYHbIX BOJ MO3BONSIET 3HAYUTENBHO MOBLICUTL CTEMEHb BOA00GOpOTa 38 CYET UC-

Mosib30BaHUSA OYMLLEHHOW CTOYHOW BOAbI BMECTO CBEXEN.

OnucaHuMe NepcneKkTUBHbLIX TEXHONOMMW ANA npousBoAcTBa Gymarun
n xapToHa (MT-4)

NT-4.1 CHuxeHue pacxofAa Boabl U yAenbHbIX COPOCOB Npu opraHu-
3aUMM MaKCUMManbHO BO3MOXHOro 3aMKHYTOro UUKNa UCMNofib30BaHUA

oGopoTtHOM BOAbI
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OnucaHune TexHonormm

C uenbio CoKpalleHVa pacxofa CBeEXeW BOAbl U CHUXKEHUs cOpacbiBaeMbIX CTOUHbIX
BOZA, yAansemyto u3 GymaxHol macchl B npouecce popmoBaHus nonotHa Ha BAM vnu KOAM
BOAY MUCNONb3YIOT Kak 0BOPOTHYO Ha CTaaum pocnycka BONOKHUCTLIX nomnydabpukatos, npu
pasbaeneHnn BymaxkHOM Maccbl nepea COPTUPOBAHUEM W OYUCTKOW, PErynMpOBaHUN KOH-
LUeHTpaummn 6yMarkHOM Macchl).

B 3aBucumocTn OT MecTa 06pasoBaHns U COAEPXaHUs B3BELUEHHbIX N PacTBOPEHHbIX
BeLEeCTB 060POTHYIO BOAY Pa3fenstoT Ha TPy NoToka (Lmkna).

MepBbIi NOTOK 0BpasyeT perncTposas BoAa U3 30HbI PopmMoBaHMA ByMaxHOro nonoT-
Ha CeToYHoU 4yacTu, oboralleHHas BOMOKHOM, HanonHutensmu. 3ta Boga 6e3 ocBeTneHus
HanpaenseTca Ha pasbaBneHVe B MacCOMOArOTOBUTENbHbIA OTAen M B MoTok Gyma-
ro/kapToHoAEnaTensHOM MalUMHbI.

Boga BTOporo notoka (M3 OTCacbiBAKOWMX SALMKOB, rayy-ana, NpPeccoBON 4acTw,
NPOMbIBKM CETOK) COAEPXUT B iBa-TPU pa3a MEHbLUE B3BELUEHHbIX 4acTuL, 4em perncrTposas
Bofa. JTa Boja OTNPaBNAETCA Ha MOKaNbHYKO BHYTPULIEXOBYIO OYUCTKY, NOCNE Yero ocBeT-
NEHHYI0 BOAY WCMOMb3YIOT B TEXHOMNOIMYECKOM MPOLIECCe BMECTO CBEXEeWN BOAbl. YNoBneH-
HOE BOJIOKHO OT NOKanbHOW OYMCTKN BO3BPALL@ETCA B NOTOK.

Boga TpeTbero NoToka COaepXMT M30LITOUHYHO OOOPOTHYHO BOAY M3 BTOPUYHOIO LWKna
(OT oumcTUTENEN, COPTMPOBOK U Ap.). M3-3a BLICOKOW CTENEHN 3arpsa3HEHHOCTH €€, Kak CToY-
HYHO BOAY, HanpaBnsitoT Ha XMMUKO-MEXAHNYECKYHO N/nnn BMONOrN4ecKyro OYMUCTKY Ha OYUCT-
Hble COOPYXEHUA NPeanPUATUS.

MpenMyLLECTBOM UCMONb30BAHNA TaKOW TEXHOMOMMN ABNSAETCH CHIPKEHWE NoTepb Cbl-
pbs U SHEPTUM, CHUKEHUE 06beMa CTOYHbIX BOA M NOTpebneHns cBexXen BoAbI.

OnvcaHHble TEXHOMOMMU BHEAPEHBl HA MHOMMX €BPOMENCKMX, CEeBEPOaMEPUKaHCKUX

NMPeanpPUATUSX MO NPOM3BOACTBY Gymari.

C1eneHb npopaboTkM

MeponpusaTMs MO CHWKEHWIO NoTpebneHust BOAbI MOrYT BbINOMHATBCH Kak Ha
JeVICTBYIOLLMX, TAK U HA BHOBb CO3AaBaeMblx npeanpuatuax. OgHako, pasgeneHne BoaHbIX
CUCTEM MPOU3BOACTE LENMonosbl 1 GyMarm Ha MHTErpUpoBaHHbIX MPEAnpUATUSX, UMK
BbICOKAs CTEMeHb 3aMblKaHUA BOJHOW CUCTEMbI — MeponpuaTua Gonee goporocTosiume Ans
CTapbiX MPEeAnPUATUIA, Tak Kak ANA CO3JaHWS 3aMKHYTOW CUCTEMbI BOAOMONIL3OBAHMS,
BECbMA BEPOATHO, MoTPebyeTcA PEeKOHCTPYKUMSI CUCTEMbl TPyGOMpPOBOJOB M CepbesHas

MoZepHU3aunsa Mokpon vYactm M.
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ocTuraemMble sKonornvyeckme npenmmylliecresa

B 3aBMCUMOCTM OT HayanbHOro TEXHWUYECKOrO COCTOAHUA NMPeanpuUaTUS AOCTKMMbIE
YPOBHM NOTPeBneHns CBeXeln BOAbI AN pasHbIX BUAOB BymMarn COCTaBnstoT:

- raseTHas Bymara: 8-13 M/T;

- HeMenoBaHHas Bymara BbICOKOro kayecTsa; 5-12 M/T;

- MenoBaHHasi Bymara BbICOKOro kauyecTea; 5-15 M°IT;

- TOHKas menosaHHas Bymara: 10-15 M

- cynepkanangpvposaHHas bymara: 10-15 M3IT;

- MHOTOCTOMHbIN rodpokapToH: 8-15 M°/T (13 NEepBMYHOrO BONOKHA);

- onoTuHr (Bymara ans rocopupoanmns): 4-10 M3/t (13 NnepBNYHOrO BONOKHA);

- CaHUTapHO-TUIMeHnYeckne Buabl Bymarn: 10-15 M1 (M3 NepBMYHOrO BONOKHA; NPO-
AYKTbI C 6oMbLUIOA Maccon 1 M2 unu Huawme copta); 15-25 M3/ (M3 NEepBUYHOrO BONOKHA;

NPOAYKTbI C Manon Maccoi 1 M? Unm BbicLLVe copTa).

OKOHOMUYECKME acNeKTbl BHEADEHUS

Ob6Lwen nHbopmauum O CTPYKTYpEe pacxogoB ANA CO34aHMA 3aMKHYTOW CUCTEMbI
BoAooGopoTa HET, MOCKOMbKY KaKAoe npeanpustue npeactaensieT coboll oTaenbHbIN
Cnyyan B 3TOM OTHOLUEHMW. 3aTparbl 3aBUCAT B OCHOBHOM OT TEXHUYECKUX XapaKTEpPUCTUK
NpeanpuATUA U MECTHbIX ycnoBui. CTOMMOCTb 3TUX MEPOMPUATUIA 3aBUCUT B KakAOM
KOHKPETHOM Cry4ae OT CTEeNeHN PEeKOHCTPYKLUMM OCHOBHOrO W  BCrOMOraTesibHOro

ofbopynoBaHus.

NT-4.2 OnTUMKM3aLMA CXeMbl OYUCTKU CTOYHOWU BOAbI C UCMONb30Ba-
HMEM HOBbIX TEXHONOMMNA BHYTPULIEXOBON OUYMCTKU «UCKYCCTBEHHOW MNOY-

KU»

OnuncaHwe TexHonorum

TpagvumoHHas dQunbTpauns He MOo3BONSeT XOPOWO YAansATb B3BELUEHHbIe W
KOnnouAaHble BelecTsa ¢ ahdPeKTUBHBEIM pasamepoMm MeHee 1 MkM. Takum obpasom, manble
BakTepun 1 KONNouabl NPOXOLNAT Yepes hunsTp.

MemBpaHHble TexHONorvM, B 3aBMCMMOCTWM OT pasmepa nop MembpaHbl (KOTopble
NMPUMEPHO COOTBETCTBYIOT "MOIEKYNAPHOMY BeCy" yAansieMbIX OPraHU4YeCKMX COEaUHEHNI) U
AaBnenHvs unbTpaumn, TeopeTudeckn crnocobHbl yaanatse noutn 100%  opraHuyeckux

BewecTs 6e3 MCMonb30BaHWUA HEXenaTternbHbIX COeAMHEHWA B BOAHOW cpepe. B
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3aBUCMMOCTM OT pasmepa nop MembpaHbl MeMOpaHHble nNpouecchl AenATcs  Ha
MUKpOUNLTaLMIO, yNbTPaunbTPaLMIo U HAHOMUNLTPALMIO.

Hepocratkom mMeTogoe memOpaHHON punbTpaummn sIBRSIETCA TO, YTO HU OAWH U3 HUX
He CcrnocoBeH CnpaBuTbCA C BHE3aMnHLIMU MWKOBLIMK  Harpy3kamu Mo B3BELUEHHbIM
BELLIECTBaM.

OCHOBHbBIMU acnekTamu, BAMALWMMK Ha BbIGOP MEMOPaHHON TEXHOMOMMU SBMSOTCS:
napameTpbl NOTOKa BOAbI Ha BXoge, TpebyeMoe KOnNM4YeCcTBO M Ka4eCcTBO OYULLEHHOWN BOAI,
TpeboBaHUs K TEXHUYECKOMY OGCIY>XUBAHULO.

Mpy paccMoTpeHun 3TUX acnekToB, ynbTpadunsTpaums MOXET UCMOMb30BaTLCS Kak
«UCKYCCTBEHHas noudka», ouvwarwas obopoTHYH BOAY W AOMOMHUTENBHO 3ambikatoLlast
BOAOOOOPOT.

«MckyccTBeHHan nodka» Ans O4MCTkM 0BOPOTHOM BOAbLI B TEXHONOMMYECKOM MOTOKE
MOXET COCTOSITb U3 AWUCKOBOro unbTpa, AYroBblX CUT WU CUCTEMbI ynbTpadunbTpauum.
MpenBaputensHO oOTHUNLTPOBaHHaAA OOOpPOTHaaA BoAa NOCTYynaeT B pacxofHbld 6ak
cuctembl ynbTpadunbtpaumm. Mpor3BoauTenbHOCTL MO OYWLLEHHOW BOAE 3aBUCUT OT Yncna
pabotatowmx dunbtpoe. lMepenag AaBneHUs NOAAEPXKUBAETCA Ha BO3MOXHO HWU3KOM
ypoBHe, Hanpumep, 0,7-0,8 6ap. KayecTtso hunbTpata AoCTatouyHo xopolwee, 4Tobbl ero
MOXHO ObINC MCNONBL30BaTb, HaNPUMEP, B CNpbICKax, ANS YMIOTHEHNA unu pasbasBneHns
XUMUKaTOB, Mcnonb3yemblx Ha BIAM. KoHueHTpaTr ¢ mnbTpoB MOXET nogaBaTbCA Ha
OCHOBHbIE OYMCTHLIE COOPYKEHMS.

[ns npouecca ynbTpadunsTpauum (ans obecneveHna paboTbl Hacocos) Tpebyetcs
3NeKTPO3Heprum 2,6 KBTY Ha 1 M® ounLLeHHOM 06opoTHOM Bogbl. HeT HUKakux faHHbIX Ans
CpaBHEHUSI 3KOMOrMYECKUX NapameTpoB paboTbl 0ObIYHLIX CUCTEM BUONOMMYECKON OUNCTKM C
MCMOMb30BaAHMEM aKTMBHOMO Mna W CUCTEM, WCMOMb3YIOLWMX WHTErpupoBaHHyo Y& +
ONOMNOTMYECKYt0  OYMCTKY KOHUEHTpaToB. [Ana MembpaHHOM unbTpaumm pelaroen
npobnemon sensieTca npobnema nepepaboTkM KUAKUX UNN TBEPLLIX OTXOAOB.

C1eneHb npopaboTkm

MpOMbILLNEHHbIE UCMbITAaHNST MeMBpPaHHbIX TEXHOMOMMI OYUCTKN, B OCOBEHHOCTN Ansi
oumcTkm obopotHor Boabl BAM wnu KOM, npoBogvnucb TONMBKO HAa  HECKOSbKUX
npeanpuatnax B Eepone.

JocTturaemMble 3KONOrMYeCcKne NPENMyLLIECTBa

MemBpaHbl YO ypanatoT npaktndeckn 100% BB, 99% 6aktepuin, 100% MyTHOCTU
(yoansietcs Becb KonnouaHbeih matepuan), 45%-70% aHuoHoB. XIK no pactBopeHHbIM
BeLlecTBaM CHwkaeTcs npumepHo Ha 10%-20%. MembpaHbl nognexar ytunusaumm nocne
MNCTEYEHNS CPOKa MCMONb30BaHMsA. TEXHOMOMS Mo UX yTUIM3aumum OTCyTCTBYET.
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OKOHOMUYECKNE acneKTbl BHEAPEHUSA

KanutanbHble 3aTpatbl Npu ucrnonb3oBaHuM MembpaHHon dunbTpaumn o6opoTHOM
BOAbI cocTaBnalT npumepHo 0,3 eBpoIM3 (BaHHbIe COOTBETCTBYET NPOU3BOAUTENLHOCTU
5000 m%/cyT ounLyeHHoN o6opoTHOI Bogel). ObBcnyxwvsanre u MNP (3ameHa membpaH u
yacbkl paboTbl) — B npeaenax 0,05 eBpo/M®, cTOMMOCTb anmekTposHeprum — 0,07 eBpo/M®,
CTOMMOCTb XVMMKaTOB Ansi Npombiki — 0,02 eBpo/M>. OBLume 3KCnnyaTaLMOHHbIE 3aTpaThl

COCTaBMSIOT NpuMepHo 0,14 espo/m®.

CnpaBoyHble Mmatepuansi: Matepuansl PAO «Bbymnpomy, 2005 T.

MT-4.3 MNoBblWeHNe CyXxOCTU BYMaXXHOro NONOTHA NOCsie NPeccoBOMN
yactu BIM ¢ ucnonb3oBaHMeM HOBbIX TEXHONOrMM obe3BoXXUBaHUA Mac-

Chbl

OnucaHune TexHonornm

Mpun obessoxmBaHum 6GymaxHOrO0 noOnoTHa B npeccoson dactm  BAM/KOM,
OCHaLLeHHbIX Mpeccamn ¢ 0ODbIMHOW 30HOW NpPEeccoBaHWs, LaBnNEeHUEe B 3a30pe MPeccos,
LocTuras CBOero BepxHero npegena, obecrneuvBaeT CyxoCTb OyMaXKHOro noMoTHa B
AvanasoHe 45-50%. [ina noBbIWeHWsA CyxocTn ByMakHOro nonoTHa nocne NpeccoBov YacTu
BAM/KOAM wcnonb3ytoT Npecchbl C paclUMPEHHOW 30HOW MPECCOBaHWSA, Tak HasblBaemble
falmayHble npeccbl, MNO3BOMSIOLLME WHTEHCUUMUMpOBaTL npouecc 06e3BOXMBaHUSA
ByMaxHOro rnonoTHa B MPEeCCOBOW YacTh W YBENWYUTL €ro CyxocTb. B Takom npecce oawH
Ban NPWKNUMaeTCs K APYroMy rmapasrivkon.

KoHcTpykuma GawimadHoro npecca MNO3BONSET 3HAYNTEMbHO PaCWMPUTE  30HY
MpeccoBaHWs 1 BPeMSA KOHTakTa B 3a30pe, MO CPaBHEHWIO C TPaAULMOHHBIMK MPeccamu.
Bbicokasi cyxocTb nocrne npeccoBaHWs faeT 3KOHOMMIO SHEpruuv, yrydliaeT NpoxXoxaeHue
NosioTHa B CYLUMMBHOW YacTu Bnarogaps ero BO3pOCLUEN MPOYHOCTH.

CTteneHb npopaboTku

BalwmayHbIn NPecc MpPUMEHSETCA Kak Ha HOBbIX, Tak WM Ha crapbix BAM ans
npou3BoaCcTBa OoNbLUMHCTBA BUAoB Bymaru.

C 1997 ropga Bce HOBble BbicokockopocTHble BM ykomnnekTosaHbl GallMavHbIMU
npeccamn. B 1998r. B CLUA BBepeHa B akcnnyataumo BAM gns npowssoacTea

BbICOKOKa4YeCTBEHHON BymMaru ¢ AByMs BaliMayHbIMU Npeccamu.
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B cdepe npoussoactea TectnawHepa u Bymarn ana rodppuposaHus B epmaHum
M3BECTHbI  cnegywowme  yctaHoekn  (Papierfabrik  Adolf  Jass/Fulda, Papierfabrik
Klingele/Weener, Papierfabrik Schoellershammer/Dren, Papier- und Kartonfabrik Varel/Varel,
SCA Packaging Industriepapier/Aschaffenburg.

HocTuraemble skonornyeckmne npenmyLlecTesa

CyxocTb BymMaxHOro nosioTHa nocre npeccoBol 4vactu ysenuumsaetcs Ha 3-12%.
OkoHoMUS yaenbHOro notpebneHns napa Ha cywky 6ymarn — 20-30%, COOTBETCTBEHHO,

CHWKEHMe BbIGPOCOB B aTMOcdepy, YBENUYEHNE NPON3BOAUTENBHOCTU — 10 30%.

OKOHOMWYECKME aCMEKTbI BHEAPEHMWSA

KanutaneHble pacxoabl Ha ycTaHoBky GawmadHoro npecca Ha bAM wvpuHon 5 M
COCTaBAT NpumepHo 10 MIH. eBpo (BKIOYas BCE MOHTaXHbIE padoTbl). kcnnyaTaumoHHbIe
pacxofbl, BKIOYAs CyKHA, MOKPbITME Banos, MX LUNMGOBKY, 3/1EKTPOSHEPIMIO Ha NPUBOL
BaLumadHoro npecca NPMMEPHO Takme e, Kak U Ans oBbIMHOro npecca. JKkoHOMMS Mo napy B
CyLmMnbHOM YacTu coctaenseT oT 10 go 15 eBpo/T napa, YTo NPW yaensHoM pacxoae 2 T
napa/t 6ymaru akoHomut ot 20 go 30 eBpo/T Bymaru.

Mpn PEKOHCTPYKLMM NPECCOBOM YacTu OObIYHLIN NEpPUoa OKYMaemMoCTU COCTaBNnseT

npuMepHo 2,5 roaa, ecnn HET APYrNX OrpaHNYeHnA ANnst yBENNYEHNS] CKOPOCTM MaLUMHbI.

NT-4.4 PereHepauuMa U NMOBTOPHOE UCMNOSIb30OBaHUE CTOUYHbLIX BOA
npouecca MenoBaHua 6yMaru n KaptoHa

OnucaHne TexHonorum

B npouecce npousBoACTBa MeNoBaHHbIX BUAOB Gymarn U KapToHa B CTOUYHbIE BOAbI
rnonagatrT NMUrMeHTbl, KpacuTenu, cesasylolwme selectsa. PereHepauus n noeTopHoe wuc-
Monb30BaHWe OCBETNEHHbIX CTOYHbIX BOA OT MENOBAanbHOW KyXHU U YCTAHOBKWU MO HaHece-
HWIO MOKPBITUA CHWXKAIOT KOJIMYECTBO TBEPAbIX 0TX040B A0 70 %, yto obecneumBaeT, OgHO-
BPEMEHHO, COKpalLLEHNe pacxofa XMMWKaTOB, WUCMOMb3yeMbIX ANs MPUrOTOBMEHWS MEeno-
BasibHOW NacTbl, U HEKOTOPOE YMEHbLUEHNE NOTPeBneHns Boabl.

Cucrema ynestpadumnbTpaumn BknodaetT MemBpaHHbIi punbTp, eMKocTun, Tpybonpo-

BOAbI, 3aNOpHO-perynupyoLyto apmatypy, KUMnA.
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CreneHb npopaboTtku

B nocnegHee BpeMs BBOAATCA B aKCNyaTaunio MenoBarbHble YCTaHOBKU AR NPOU3-
BOACTBA BbICOKOKAYECTBEHHOM MernoBaHHoM 6ymarm, nMerLine B CBOeEM CoCTaBe yCTaHOBKU

NO O4YNCTKE N pereHepaunmn TBepabiX OTXO0A0B MENOBaHUA.

LocTtraemble 3konornyeckne NpenmyLecTsa

CHWXKeHWe coaepaHnMs B CTOYHbIX BOAAX OT MEroBanbHOM YCTaHOBKM KONMU4YecTBa
TBEpAbIX 0TX0fA0B A0 70 %, yBENnMYeHNe CTENEHN NCNOMb30BAHUS OCBETIIEHHON 0B60POTHOM

BOAbl, CHWXXeHWe Harpy3km Ha O4YNCTHbIS COOPYXXEeHUA.

OKOHOMWYECKME acnekTbl BHEAPEHNA

3aTtpaTbl Ha yCTaHOBKY npoussoguTensHocTeio 200-400 M B CYTKM COCTaBngeT npu-

MepHo 0,5-1,5 MnH. eBpo. JKCnnyaTaumMoHHble 3atpaTtsl - 0,1 MAH. eBpo.

MNT-4.5 IlokanbHaa npegBapuTesibHas OYUCTKA CTOYHbLIX BOA OT NpPO-

Lilecca MenoBaHusi Gymaru U KapToHa

Onucanune TexHonorum

Ob6neryaetcs pabota cucTeMbl BMONOrMYECKON OYMCTKM CTOYHBIX BOJ, BO3MOXHO MO-
BTOPHOE UCMOSb30BaHNE OCBETNEHHOro dunnbTpaTta. CHKaeTCa KCnnyaTaumMoHHaa Harpys-
Ka Ha OYMCTHbIE COOPYXXEHMS MO OOLMM B3BELLEHHBIM BELLECTBAM, YMEHBLUAETCH BEPOST-
HOCTb 3a7MoBbIX COPOCOB B3BELLUEHHbLIX BELLECTB, yMeHbLuatoTca cbon B pabote nepsuyHOro
OCBETNUTENS.

O6opynoBaHre — BblpaBHUBAIOLWMIA BacceliH, CTyneHyaTbin ceTyatbii puneTp, cme-

cuTenb, OCBETNINTENb NNacTUHYaToro Tuna.

CreneHb npopaboTku

YacTtuuHoe BHeapeHne.

Hocturaemble akonornyeckmne npenmyliecTsa

O6ecneunBaeTca yTunmusaumsa ocagka cryctuTensi.
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OKOHOMWYECKNE acneKThbl BHEAPEHMUS

3aTpaTtbl Ha nokanbHyt OYMCTKY CTOYHbIX BOL NpOLEecca MENoBaHUS MpU MOMOLLM
dnokynaumm 1,2-1,4 MnH. eBpo/TbIC.T. DKCNMyaTaumoHHble pacxofbl coctaensoT 75-150

TbIC. eapo/ron, He BKNo4Yasa pacxoibl Ha 3axXxOpOHEeHUe.

MNT-4.6 Mpokneika 6ymarn n KapToHa

OnucaHne TeXHONOrMu

B M1pOBON NpakTuke CNOXMIICA CNeayoWmn HAbop HanNyYLLIMX TEXHONOMMIA NMPOKen-
kv Bymaru n kapToHa:

- NCeBAOHEUTPanbHasa TEXHOMOrMS MPOKMENKU C UCMONb30OBaAHVUEM AUCNEPCUN KaHW-
PONbHbLIX NPOAYKTOB;

- HeWTpanbHas NpoKNnerka C MCMONb30BaHMEM AWUCTIEPCUMA ankui KETeH AUMEPOB
(AKL);

- HeWTpanbHasa MpoKIenka C UCMONb30BAHMEM 3MYNBCUA anKEHWUNAHTaPHbIX aHUMMA-
punos (ACA).

CreneHb npopaboTtku

B Poccum B HacTosILLEee BpemMA pearnusyloTcs Bce TpW BapuaHTa ykasaHHbIX TEXHOMOo-

Ans peanv3aummn nNceaBoOHEUTPANbHON MPOKMENKN UCNONb3YHOTCA NPENMYLLECTBEHHO
AVCrepcun yKpernneHHon kaHudgonu noa HassaHuem Cakouenn 309 npouasoactea hvpMbl
Kemupa. MNcespoHenTparnbHas TEXHONOMMSA NpULLNa Ha CMeHy TPaauLIMOHHOWN KUCIOW TEXHO-
normn. OBopyaoBaHne ans Ao3nposaHns krnes Cakouenn npocTenlee: pacxogHas eMKOCTb
1 [03MPOBOYHBIA HACOC C PACXOA0OMEPOM.

Ans peanusaumm npoknenkun AKL mncnonb3yoT gucnepcun AKL cnegyrowmx komna-
Hu: Tepkynec, Kemunpa, Akso—HoGenb. B nocnegnmne 2 roga B Poccun komnanunen "CKUP"
OpraHn3oBaHo Mpon3BOACTBO gucnepcuin AKD, no cBoMM KayecTBaMm He yCTynarwen Mupo-
BbiM aHanoram. MNpoaykTbl 3TOM uUpMbl NO4 Ha3BaHWEM YnbTpacam3 B HacTosiLee Bpems
MeZEHHO BbITECHSAIOT NMPOAYKThI YKa3aHHbIX Bbille komnaHuin. O6opyaoBaHue ans [03Upo-
BaHWs aucnepcuii AKl npocTeliwee: pacxofHas €MKOCTb U A03MPOBOYHbLIN CTaHAAPTHLINA

HacocC C pacxogomMepomMm.
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OKOMOrMYeCcKne acnekThbl

MceBpoHenTpanbHas Mnpoknerka No3Bonuna, Npexnae BCero, MUHMMU3MPOBAaTb pac-
xop cynbdata anommHns. Ecnn Ha obbldHOM KaHMMONBHOW MpoKNenke NpeanpusTua pac-
xopoBanu Ha 1 T Bymarn 25-40 kr cynbdaTta antoMUHUS, TO C MEPEXOAOM Ha MCEeBAOHEN-
TpanbHy — 7-21 kr/T. CHM3UNCA 1 pacxos camoro kaHUgOnBEHOro npogykra ¢ 9-25 kriT ao
6-16 kr/T. Kpome TOro, npeanpuaTus ctann NpomssBoanTb npoaykumio npy pH 5,5-6.5, eme-
c10 4,3-5,5. CnepoBatenbHO yMEHbLUMNAch KOHUEHTPaums Ccyrbdar MOHOB B NPOLECCHON U
CTOYHOW BOJAE.

OKOHOMWYECKNE acMeKTbl BHEAPEHMUS

Mpoknewka ¢ nomoLsto AKl MHoroBapuaHTHa, Ho Hanbonee pacnpocTpaHeHHbIN Ba-
PUaHT BKIMIOYAET CrefyHoLy0 KOMBMHALMIO XUMUKATOB: KaTUOHHbIA KpaxMan cpefHen cre-
MEeHW 3aMeLLEeHUNs], KOTOPLIN AO3NPYIOT B IyCTyIo ByMaxHyro Maccy B konnuyectee 5-7 kriT, 3a-
TeM A03MpytoT kapboHaT kanbuus, ganee BeoasaT aucnepcuto AK n, HakoHew, nepen cme-
CUTENbHBIM HAacocoM B 060pPOTHYHO BOAY BBOAAT NMbo cunukasonb 1-4 kr/t, nmbo 6eHToHuT
1-4 kr/1. B 060poTHYIO BOAY MHOrAa BBOAAT MONMANOMUHUNA Xnopug, B Konudectse Ao 1 kr/T.
Ob6opyaoBaHuve ans obecneyeHns aHHON TEXHONOMMK:

- aBTOMAaTUYECKUIA LKET-KYKEP, KOTOPLIA MPOV3BOAUT BapKy Kpaxmana B asTomarnye-
CKOM pexume no 3afjaHHor nporpamme. [DKeT-Kykepbl U3roTaBnmMBaroT MHOMME KOMNaHWu
(Hanpumep, BVG, MepmaHus, Valmet-Raisio, duHnaHaus, Cerestar (FTepmannsa) u gap. B Poc-
CUN BKET—KYKEPbl HE NMPOU3BOAATCS;

- EMKOCTM C MeLlankamm 1 Hacocbl ANA NPUrOTOBNEHUSA CyCneHsmn kapboHaTa kanb-
LUMs M nogadm ero B Maccy;,

- pacxoaHas eMKOCTb W J03MPOBOYHBIN Hacoc ansa nogaym AK[ B maccy;

- pacxoaHas eMKOCTb W [03MPOBOYHbIN HAcOC ANA NOAAYN CUNNKA30Msa B Maccy;

- BTOMaruyeckas ycraHoBKa A5 MPUroTOBNEHUS CycneHann 6eHToHMTa 1 nogaym ero
B Macgy;

- pacxogHasi eMKOCTb U AO3MPOBOYHBLIA HACOC ANS Nogaqy NONManNioOMUHNA XIopyaa B
Maccy.

OcHoBHble npevmyLecTBa npoknenkn AK BMeCTo kaHUONbHON:

- Bymara marotaBnmBaeTcs B criaboLyerniouHon cpefe, YTo oYeHb cnocobcTByeT no-
BbILLEHWIO YCTOMYMBOCTM BymMaru K cTapeHuio;

- Bymary MOXHO NPOM3BOAMTL C OONMbWKMM COoAEPKAHMEM HAMOMNHWTENS, NPy STOM
MOXHO OTKasaTbCH OT KaonuMHa U nepenty Ha 6onee gelweBbiv, U OKasbiBaLWUA MEHbLLIEE

BIIMSIHWE Ha NPOYHOCTL Bymaru, kapboHaT kanbums;
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- pacxop, aucnepcum AKJ] cyliecTBeHHO HWxe (2—4 KriT), YeM pacxof KaHNONBHOro
Knes, a NpUMMeHeHne cynbdara anoMuH1sa He TpebyeTcs;

- TEXHOMNOMMSI UCKMIOUUTENBHO 3KOMOrMYECKN OPYKECTBEHHA, TaK Kak CTOYHbIe BOAbI
cofepaT NnuLLb B3BELLEHHbIE BELLECTBA.

OTOT MeTO/ NPOKINENKM Ha KPYNHbLIX NPeANPUSATUAX NOCTENEHHO 3aMeLLaeTcs

npoknerkon ACA, kak ewle 6onee 3KOHOMUYHON.

Ons peanusauvmn npoknenkn ACA ncnonbaytoT ACA — macna pasnuyHbIX KOMMaHWN:
Kemupa, Ak3o—Hobenb u ap. [laHHas TexHonorus A0BOSbHO YBEPEHHO pacrpocTpaHsieTcs
Ha npeanpusaTna Poccun, Tak kak OHa NO3BONSET nosnyyaTte Tpebyemble nokasareny BnuTbI-
BaeMocTu npu pacxogax ACA macna 1,0-1,5 kr/1. OHa gewesne, Yem Npoknenka ancnepeu-
amm AK[. OpHako ucnonbsosaHne ACA Tpebyet koMBuHauum cneumansHoro obopyaosa-
HUS:

- Kykepa ANns MPUroTOBNEHWS CreunanusnpoBaHHOTO KaTMOHHOMO Kpaxmana Ans
amynbruposaHmsa ACA,;

- aMynbraTopa, B KOTOPOM C NOMOLLBIO pacTBopa kpaxmana ACA — macno nepesoast
B OYEHb TOHKYIO SMYIbLCUIO, KOTOPYH HEMEANEHHO HaNpaBnskoT K TOYKe A03MPOBKU. TeXHO-
norvs MoxeT ObiTb OTHECEHAa K HaunyywyMM TEXHOJSIOTUSIM MPOKIENKM Mo cBoer Hambonee
BbICOKOW SkoHOMMYHOCTM (ACA pewesne, yem AK; npurotoBnenune amynbcum ACA Ha
NPeanpUATN gelwesne, Yem npurotoneHune gucnepcun AKI y nsrotoButens) n skonormde-
ckon 6e3onacHocTu. Mo BceM ApyruM napaMmeTpam AaHHas TEXHOSMOMMA Mano oTnn4YaeTcs oT

npoknenkn AKI.

MNT-4.7 YnpouHeHue Gymaru u KapToHa

OnucaHue TexHonormm

Ansa ynpoyHeHns Bymarun 1 kapToHa B Macce B Poccum ncnonbs3yroT riasHbIM 06pa3om
KaTMOHHbIE Kpaxmarnbl OT pas3fnuyHbIX KOMMaHui. MocTaewpmkaMmn kpaxmarnos Ans ynpoyHe-
HUSA ABMAOTCA cneayowme koMnanum: Paiicno (PuHnsHams), Ubpepbkpaxman (Poccus).

[na ynpoyHeHns B Maccy BBOAAT KaTWOHHbBIE Kpaxmansl NPeanovTUTENbHO CPeaHen
CTENeHN 3aMeLLeHVss UNM HEeCKOmnbKo Bbiwe. Pacxopbl kpaxmanos cocTaensitoT 4—12 kriT.
[na npuroToBrneHNs PacTBOPOB KpaxmarnoB Ha KpYMHbIX NpeanpusaTusx (Hanpumep, Cerex-
ckvn LUBK) mcnonb3ytoT aBTOMaTvYeckue AXeT—KyKepbl OT pasnuyHbIX MPOM3BOAMTENEN.
CsapeHHble npyt 125 °C 2 % pacTBOpbI Kpaxmana rnocTynarT B pacXOfHyH eMKOCTb U OTTY-

Aa [031POBOYHbIMU HACOCaMM HanpaB/TAKTCA K TOYKam A03UPOBKU.
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[xeT—kyKkep cnocobeH NpoBOAMTbL aBTOMATUYECKYIO BapKy Kpaxmana B MHTepsanax
Temnepatyp 110-165 °C. MponseoaMTENEHOCTL annapaToB MOXET A0CTUraTh 1—2 T/4ac, YTo
BronHe JocTaToyHo, 4Tobbl obcnyxusate BAM 200-300 T/4ac. B 10O e Bpems Takue anna-
paTbl 3aHMMaroT nnowanb He 6onee 20M2. BakHeLLIMM npenMyLLecTBOM BapKX Kpaxmarna B
IDKET KyKepe SIBMSAITCHA NMPaKTUYECKN MOMHOE OTCYTCTBME MbiMW, OYeHb Hebonbline notepu

kpaxmana (meHee 0,5 %), nerkas ynpaBnsemocTb.

CTteneHb npopaboTkM

PeanusoBaHo npoMbILLUNeHHOe BHeApeHne

OKONOrnYeckme acnekTbl

TexHONorM Bapku KpaxMarnoB AN YNPOYHEHUS Ha Kykepax MOXHO OTHECTM K
HaunyywmnM 13 CyLLECTBYIOLLMX, TaK KaK 3Ta TEXHOMOrMsi MPakTUYECKM MOJTHOCTBO MCKHoYa-
eT TSKENbIN PYYHOW TPyZ, MOJSyYEHHbIE PacTBOPbI Kpaxmana MMEKT O4WHaKOBYH KOHLIEH-

Tpauuto.

OKOHOMUWYECKNE acneKTbl BHEAPEHUSA

Het HeofxoanmocT uMmeTb GomnbluMe eMKOCTM ANA XpaHeHus pabodvero pacrsopa
kpaxmasna. Her HeoGXOAMMOCTM MMETb CneumanbHoro onepartopa. YkasaHHble npeumyLue-
CTBa AaHHOW TEXHOMOrMM OKasanu HACTOMbKO CUNMbHOE BIIMSHUE Ha TEXHOMOroB, YTO B
HaCcTosLLEe Bpems AKET—KyKepbl MONyYnnM Camoe LIMPOKOE pacrnpocTpaHeHne Ha abGContoT-
HOM GOSILLIMHCTBE COBPEMEHHbIX MPeanpusaTUin, rae Heobxoauma HerpepbiBHAs Bapka

Kpaxmana.

MNT-4.8 PerynupoBaHue yaepXaHUsi KOMMOHEHTOB GyMaXXHOW MacChbl
Ha ceTke BAM

OnucaHne TeXHONOrnm

Ana yaepxaHus KOMNOHEHTOB OyMakHOW macchl npu opmoBaHum GyMaxHoro no-
NOTHa Ha CETOYHOM CTOSEe UCNONb3YIOTCH cneayolme Hanbonee NPOrpeccuBHbLIE BapUaHTbI
YAEPXKMBAIOLLUX CUCTEM:

- cuctema Komnoamn (kom6rHaLms KaTMOHHOIO Kpaxmarna v Cunukasons);

- CMCTEMA, B KOTOPOW KOMBVMHUPYIOTCS KATUOHHBIA Kpaxman U aHWOHHbLIN GEeHTOHUT;

- cUCTEMa, B KOTOPOW KOMBMHUPYIOTCA KATUOHHDBIVA NonMakpunaMmma  GEHTOHWT.
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Cucrema Komnosun npeaycmartpusaeT o6paboTky Macchbl nocnefoBarenbHbIM BBe-
OEHMEM KaTMOHHOTO kpaxmana u cunukasons. O6opysoBaHue Ans peanusauum 3TON cUcTe-
Mbl MPOCTENLLEE, 3a UCKIKOYEHNEM AXKET—KyKepa A8 Bapkn KaTMOHHOIo Kpaxmana. 9ta cu-
ctema B Poccum B OCHOBHOM BHeApeHa crneupanvctaMmn komnadum Exka — Hobenb.

Cucrema, KOMOUHMPYIOLASA KaTWUOHHBIM Kpaxmana n cycneH3nio BeHToHuTa npeay-
cMaTpuBaeT nocnenoBaTenbHoe BBELEHNE B Maccy cHavana pacrteopa kpaxmana, a 3aTtem
GeHTOHMTa. JTa cMcTEMAa UMEET OYEBMAHOE MPEMMYLLECTBO Hag cuctemon Komnosun. beH-
TOHUTOBBIA MOPOLLIOK MPUBO3AT Ha NPeanpusTUe CyxuM, 4To 0CoBeHHO BakHO ansa Poccum,
rie MUHYCOBLIE TemnepaTtypbl (HEAOMYCTUMbIE ANS BOAHbLIX AUCNEPCUN CUNMUKA3O0NS) ABNS-
toTcst 0ObIMHBIM AenoM. [ns BapuaHTa Haunydlwen TEXHONOTMM AN AaHHOTO cnydas Heob-
XOAWUM IXET—KyKep ANA BapKu kpaxmarna u asToMaTudeckas yctaHoBka ANs NpUroToBneHns
cycneHsun 6eHToHMTa. Takas cuctema peanuayeTcsd, Hanpumep, Ha npeanpuatun MoHau
CoikTbiBKapP. CUCTEMa OYeHb KOMMAaKTHA, NMpPefenbHo nerka B ynpaeneHun, Tpebyet MuHu-
ManbHOro BHUMaHWA, HadexHa B aKcnnyatauuu. Takas cuctema moxeT paboTtatb rogamm
6e3 peMoHTa. Mcnonb3yst AaHHY TEXHOMOMUI0 MOXHO MONy4YaTb BECbMa BbICOKMIA YPOBEHb

yoepxaHus (4o 82 %) npu MUHUMArnbHBIX 3aTpaTax Ha XMMUKaTbI.

CreneHb npopaboTku

Bce 3Tv cucTeMbl yaepaHna OCBOEHbI rMaBHbIM 06pasoM Ha KpyrHbIX npeanpusiTi-
AX. Ha Menkux un cpegHux npesnpusitusix Mcnonb3ytotest nnmbo 6onee npocTbie 0JHOKOMIO-
HEHTHBIE CMCTEMBI, MO0 MHOFOKOMMOHEHTHBIE HA OCHOBE nonuakpuammngos (Kemupa).

Cucrema, KOMOMHMpYHOLL@A KaTMOHHBIA MonuakpunaMug M GeHTOHUT HaxoAuTCA B
CTaAunM ONbITHO—MPOMBILLNEHHbIX UCCNEeAoBaHUA. B oTnMume oT cucTeMmbl KaTUOHHBIN Kpax-
Man—b6eHTOHUT, 3Ta cucTtema TpebyeT KpoMe IKET—KyKepa elle aBTOMAaTUYECKON YCTaHOBKN
ANA NpUroTOBMEHUS pacTBopa nonvakpunamuaa. Takve yCTaHOBKW MOCTaBMSAT KOMMaHum

Kemupa, Hanko v gp.

OKonornyeckne acnekTbl

3a cueT NoBbIWEHVA yaepKaHUA KOMMOHEHTOB ByMaXKHOM MAacChl B CETOYHOM 4acTn
BAM/KAM cHwkaeTcs copepaHue B3BELLEHHBIX BELLECTB B NOACETOYHON BOAE U COOTBET-

CTBEHHO CHUXAETCA Harpyaka Ha OuMUCTHbIE COOPYXKEHUS.

OKOHOMUWYECKNE acnekTbl BHEAPEHUS

YBenuuenve ckopocTn 06e3BoXmBaHnA BymMakHOrO NonoTHa B CETOYHOW YacTu. Yee-

nnyeHne yaepxaHna Menkoro BOJIOKHa U HarnosnHUTENEN CHWKaeT Harpys3ky Ha O4YUCTHble
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COOpPYXeHna 1 TeM CaMblM 3KOHOMUTCA SHEePrud Ha nepekayky MeHbLUnX 00BEMOB CTOYHBIX

BOJ Ha OYUCTKY.

OnucaHue nepcnekTUBHbIX GUMOTEXHONMOIMMN, TeXHONOrMn, OCHOBaH-
HbIX Ha HOBbIX (hU3UKO-XMMUUYECKUX metogax (MT-5)

MNT-5.1 Buoor6enuBaHue cynbgaTHON HeGeneHon Lensnosbl

OnuvcaHne TexXHONormm

Mpw npegsapuTensHo 0bpaboTke cynbdaTHOW HeDeneHon Lennionossl KeunaHasa-
MW, npouecc oTbenvBaHns NPOXOoAWUT 3aMEeTHO MHTEHCUBHee. 3To no3sonsaeT paspaboTarb
TexHonorno oTbenvBaHuns, KoTopas AaeT BO3MOXHOCTb BOBCE OTKasaTbCA OT NPUMEHEeHWUs
3MEMEHTaPHOro Xnopa W MOMHOCTLI NepenTn Ha oTbenvBaHue ABYOKUCHIO XNopa U Nepok-
CMaOM BOAOpoZa. (MK TEXHONOMMS OTOENMBaHUS, B KOTOPOM NoTpebneHne ABYOKMCK xnopa
MeHbLe Ha 15-20 %, a kayctuka Ha 10-15 %. KevnaHasbl a¢hdekTnBHbI U NPY KNCNOpPOAHO—
weno4yHon otbenke. Bce 31O npvBENo K pe3kOMy CHIDKEHWUIO OMOKCUMHOBOW onacHocTu. B
HacTosLee Bpems 3aBofbl B DMHNSHAUK, NpousBoAasLume cynbdaTHyto HebeneHylo uennio-
103y, MUCMOonb3yT epMeHTbl KCUnaHasbl U He MCMOoSb3YHT aneMeHTapHbIi xnop. Pacxog
hepmeHTa KeunaHasel coctasnset 100-300 r/T yennnosbl B 3aBUCMMOCTU OT 3 deKTuB-
HOCTW PepMEeHTa M NOLrOTOBNEHHOCTM LIENNIONO3HOro NoToka AN AaHHOW TEXHOMOTUN.

CyLLHOCTb TEXHOMOMUM € CrieayHoLWEeM:

- B L|@NIF0Nno3y nocne npoMbIBKM M CryLeHUS BBOAAT HeGonbLuMe KONMYECTBa KUCMNOo-
Tl ANA perynvpoBanma pH A0 HeoBXxoaMmMoro ypoBHS U 3aTeM BBOASAT KCUNaHasy B KOnmye-
ctee 100-300 r/T yenntonosbl. Janee B otaensHon 6awHe B TedeHne 30-90 MuHyT npu
Temnepatype 50-70 OC npoBoasaT depMeHTaumio n aanee, He OTAeNAA NPOAYKTOB paciuyen-
TNEeHNs, HanpaensalT Maccy Ha npouecc oTbenuBaHna ABYOKUCHIO xnopa. [loanposka dep-

MEHTHOro Npenapara no3BonseT 06xoaMTbCA caMbiM NPOCTENWNM Habopom oGopynoBaHUS.

CreneHb npopaboTku

B HacTosiLee BpeMs kcunaHasbl ANs OTOENMBaHWS LENnonosbl NPOUSBOANT MHOXE-
CTBO KOMMaHuA. PepMeHTbl NPOM3BOAST U3 KyNbTypalbHbIX XKUAKOCTEN B OCHOBHOM rprboB
1 BGakrepmn. IDEKTUBHOCTL (PEPMEHTHOTO Mpenapara CUMbHO 3aBUCUT OT TEXHOJIOTUN W3-
roTOBMEHNA npenaparta u NpucyTcTBus ApYrux epmeHToB. B duHnaHauM v gp. cTpaHax
KCunaHasbl HaxoasT MPUMEHEHVEe Npu OTOENMBaHUN KaK TMCTBEHHOW CynbdaTHom Hebene-

HOW Lienntonosbl, Tak U XBOWHOW rMaBHbIM 06pa3oM No 3KOMOrMYECKUM COOBPaKEHHUSM.
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Mpouecc 6GMOOTOENMBAHUA MOCTEMEHHO pPacnpOCTpaHseTcs Mo cTpaHam mupa. B
HacTosLwee BpeMsi KpoMe PUHNSHAMM STOT MPOLIECC OCBOEH Ha HEKOTOPLIX MPEeAnpUATUAX
Kanage!, CLUA, Weeuvn, n gp.

B Poccun TexHonorms 6rootOenvBaHMa B OMbITHO-MPOMBIWEHHbIX MacwTadax
BHegpeHo Ha 2 3aBogax: KcvnaHasbl ans otbenvBaHvs noctaenseT komnaHwsa BaHmapk.

Pacxopn dpepmeHTOB Ha TOHHY Lenntonossl Ao 300 r.

OKonornyeckme acnekTbl

TexHonorns ¢ NPUMEHEHNEM KcunaHas no3BonseT cakoHomutb 15-20 % poporocto-
ALLEen OBYOKUCK xnopa, pacxon kaycTuka Ha 10-15 % u npakTudeckm nsbexatb obpasosa-
HUSI XMNOPJIMTHNHOB, KOTOPbIE Monazgas B CTOYHbIE BOAbI, CINYXaT UCTOYHUKOM OMacHEeMLmX

A40B ANOKCMHOBOIO TUna.

OKOHOMWYECKNE aCMEKTbl BHEAPEHMUS

MpumeHeHWe kcuMnaHas CHXaeT pacxod AByokucu xropa Ha 15-20 % wn nossonsier
0TKa3aTbCsl OT MPUMEHEHUS 3NEMEHTAPHOIO Xnopa M Takum 06pa3om pesko MoBbICUTL Ypo-
BeHb 6€30MacHOCTb TEXHOMNOMM 0TOENMBAHUS W 9KONOrnYeckyto 6e30nacHOCTb CTOUHbIX BOA
OT 0TOENLHOro NPOU3BOACTEA.

ObopynoBaHne, UCnornb3yeMoe ANA LO3MPOBKMA (PEPMEHTOB NPOCTENLWEE:. K KOHTEN-

Hepy Ha 1 M° NOAKIMIOYEH [103MPOBOYHbIN MUKPOHACOC C PACXOAOMEPOM.

MNT-5.2 BuoaenMHKUHr (NnpousBoaCTBO Gymaru/kaptoHa u3 makynarty-
pbI)

OnucaHune TexHonornm

JenHKMHr — 3TO Npouecc yaaneHus NeYaTHON Kpacku M3 makynatypel B npouecce ee
nepepaboTkn Ha BONOKHWUCTYIO Maccy. B cTaHAaapTHOM TEXHOMOrMN AEUHKNHIa UCNOMNb3YHOT:
1-3 % kayctuka, 1-3 % cunukara HaTpus, 0,5-1 % nepexkncm Bogopoga un okono 0,5 % no-
BEPXHOCTHO—aKTUBHbIX BELWECTB Ha 1 T nony4eHHoro BonokHa. ObpaboTka MakynaTtypbl Ta-
KON CUCTEMOW MPUBOAUT K CUIBHOMY 3arpsi3HEHUIO M MUHEPanusaummn NpoLEecCHON BoAbl,
oumncTka kotopoun TpebyeT Hemanbix 3aTpat. Kpome Toro, knaccuyeckasi cuctema SeNHKUHra
ManoaddekTvBHa Npu nepepabotke oUCHON MakynaTypbl, B KOTOPOW TOHep rnyboko npo-
HUKaeT B TonLly Bymaru u gaxe oTAENbHbIX BONOKOH. bonee Toro, y knaccuyeckoro npouec-
ca [IenHKUHra ecTb f0BOSbHO cnaboe MecTo — 3TO M3MENBbYEHNE YaCTUL, KPackv B npoLecce
MEXaHMYEeCKOro BO3AENCTBUS Ha BOMOKHWUCTYIO Mmaccy. B pesynbtate Bo3pactaeT pons
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0Y€Hb AVCMEPCHBIX YacTuL, Kpacku, KOTOPbIE MIOXO NOAAAKTCA NPOLECCY NEHHOM droTaumum
W NIIOXO YAANSITCA U3 BOMOKHWCTON MacChl.

Wcnonb3oBaHve LUennionas UHTEHCUUUMPYET MPOLEcC OTAENeHNs KPacku OT no-
BEPXHOCTW BOSIOKOH B OTCYTCTBUM APYIUX XUMUKATOB MPM MSITKOM MEXaHU4YeCKOM BO3/ei-
CTBMW Ha OTAENSEMyHO NeyaTHyto Kpacky U 0cobeHHO ToHep. MccnefoBaHus nokasanu, uto
ecnv noaoBpaTk YCNoBuUsA, GnaronputsaHbIe Ans rMapoNUTUYECKOro BO3AENCTBUS (hepMeHToB
Liennionas Ha BONOKHUCTYIO MaTtpuLly, TO BO3MOXET XOPOLUMIA AEUHKUHI C UCTIONb30BaHUEM

oaHux epmeHToB 6e3 fo6aBNeHWs LWENoum 1 ApYrnx XMMMUKaToB.

CreneHb npopaboTku

B Hacroswee Bpems npoLecc GUoAEVHKMHIA B paae Criydae AOBeAeH A0 NpakThye-
CKOW peanuaauny 1 ero MOXHO pacCMarpuBaTh Kak Haunyulwylo anbTepHaTMBY Krlaccuye-

CKOMY NPOLIECCY AEUHKMHTa.

Jkonoruyeckme acnekTbl

Mpouecc npuBnekaTeneH ¢ TOYKU 3pEHUS PE3KOrO CHWDKEHUS PECYPCOEMKOCTU Mpo-
Lecca AeVHKMHra U peskoro yMeHbLUEHWUS MUHepanusaumm npoueccHoln Boabl. OcoBeHHo
Ba)XHO TO, YTO MPOLIECC MOXHO MPOBOAUTL COBEPLLEHHO Ge3 NMpPUMEHEHUS TPaAULIMOHHBIX

CUNBHO LLEeNOYHBIX XMMUKATOB: CUITMKaTa HaTpmna U KayCTuka.

OKOHOMUWYECKME acneKTbl BHEAPEHMS

BruopenHkmHr He TpebyeT kakoro—nvbo cnoxHoro u gopororo obopyaosaHus. MNpo-
LieCcC MOXHO OCYLLECTBMSATb B 0BbI4HbIX EMKOCTSAX Npw cnabomM nepemeLumBaHnm.

CyLHocTb npouecca BuoaenHkuHra: B BONOKHUCTYHO Maccy C MakCUMarnsHON KOHLGH-
Tpauypel (6—15 %) v Temnepartypoit 40-60 °C BoasT 300-500 r/T Lenntonask! 1 pepmMeHTu-
PYHOT MpU MArkoM nepemMerumearim 30-90 muHyT. 3aTem maccy pasbaenstoT fo Tpebyemont
KOHLIEHTPaLMM 1M HampaBnsaT Ha rotaumo. MccnegoBaHus nokasanu, Yto GMoAenHKUMHT
BrOSHE MOXET KOHKYPUPOBATb C KMACCUYECKUM LEUHKMHIOM B YacTu yaaneHus Kpacku, a rno
3KOMOrMYECKOM N SKOHOMMHECKON 3CPHEKTUBHOCTM €ro npeBocxoanT. IOocKobKY [103NPOoBKa
bepMeHTa HeBenvka, ANs XpaHeHusl U Ao3upoBaHus hepmeHTa He TpebyeTcs cneuunanbHo-
ro obopynosaHusi. PepMeHTHbIA NpenapaT NocTaBnseTca B eMKoCcTU Ha 1 M3 1 yCcTaHasnu-
BaeTcs B yaoOHOM MecTe mMobnn3ocTy oT MecTa A0o3vpoBaHus. [na [O3VpOoBaHUA UCNOMb-
3yHOT CTaHAaPTHbIA AO3UPOBOYHBIA MUKPOHACOC C PacX040MEPOM.

TexHonorns 6MogenHKMHra Mo3BONAET CHU3UTL MOTEepPU BOMOKHA C roTaLMOHHON

I'IeHOI7I, 0TKasaTbCs OT UCMOMb30BaHMs DOMbLUOrO KONMMYECTBA 3KOMOrMYECKN HEAPYXKECTeH-
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HbIX XUMukaToB (20—40 Kr/T), MoNy4YMTb NPOAYKT C MeHbluel cebecTommocTbto. Mcnoneaye-
MbI ke (bepMEeHTHbLIA NpenapaTt Ha OcHOBe Lenntontonas sensetca abcontoTHo 6eaBpea-
HbIM BUororMYeckn pasnaraembimM NPOAYKTOM.

B HacTosiee Bpems Lenntonasbl Ans BUoAenHKMHra NPON3BOAAT MHOrME OUPMbI

B Poccuu 6rnogevHKVHrN noka He UCnonb3yeTea Npexae BCero notomy, YTo AeUHKUHT
KaK TakoBOW MpakTuyecku OTCyTCcTBYeT (pabotaeT nuwb HeGonbwon uex Ha KameHHorop-
ckon BymarkHon pabpuke). OgHako B Gnvpkaniume 4-5 net pa3Butve AeNHKMHra HeM3bexxHo.

CnepoBarenbHO, HAaNAYT NPMMEHEHWE U Liennonassbl.

MNT-5.3 ®epMmeHTaTUBHOE CHUXXEHUE CMONSHbIX 3aTPYAHEHUA

OnucaHne TexHONorMn

CMonaHble 3aTpyagHEHUs (OTNOXEHUsT YacTuy cMonbl Ha 06opyaoBaHmK) obycnosne-
Hbl NIUMKUMKA CMOMaMK, NPUCYTCTBYIOLLMMN B ApeBecuHe. CMOnsAHbIX OTNOXEHUS XapakTep-
Hbl KaK AN XBOMHBLIX BONOKHUCTBIX nonydabpukatos, Tak 1 ANA MUCTBEHHbIX, XOTA MO CO-
CTaBy NMMKMe BeLLecTBa XBOWHbBIX MOPOA U NIUCTBEHHBIX MOPOA CYLLECTBEHHO OTIIMYAOTCS.
HanBonee cunbHO NposBRASIOTCS CMOMAHbIE OTMOXEHUSA NPy NepepaboTke XBOWMHOW Lennto-
no3bl, CBAPEHHOW CyNbMUTHLIM CNOCOBOM. MMEIOT MECTO CMOSISIHbIE OTIIOKEHUSI NPU NOny-
YEHWN JPEBECHOIN MacChl UX APEBECUHbI XBOWHbBIX MOPOA.

"MaBHOW NPUYMHOM NUMKOCTU APEBECHBIX CMOM XBOMHBIX NOPOA ABNSHOTCS TPUrMMLE-
PWABI XKUPHbIX KACNOT. Ecnn paspylumtb 3T1 TpUrmMUepuabl, TO OTIOXKEHNA cMorbl Ha 060-
PyAOBaHUM Pe3ko CHU3ATCH. MNpumeHeHne nunas, depMeHToB, pacliennsawmMx Tpurnuue-
PVAbI Ha XUPHBIE KUCMOTLI M MIULEPUH, NoKa3ano xopolmnii adpdekT. CMONsHbIE OTNOXEHUS
pe3Ko CHM3MNUCh. TexHonorus Bbina anpobupoBaHa B ANOHWM NpU NONYYEHUN 4pEeBECHON
Macchl X XBOMHOWM LpPEeBECUHbI.

CyLIHOCTb TEXHONOrMKU: pPacTBOP NMna3 B BOAE AO3NPYOT B BOMOKHUCTYIO Maccy
(nyywe npu noselweHHON Temnepatype) B konnyectee 100-300 r/T AO3UPYOLLMM MUKpOHa-
COCOM U3 MNacTMAacCcoBOro KOHTelHepa Ha 1M>. JIMMKOCTb CMOMbI PE3KO CHUKAETCH.

[aHHas TexHonorus, Hapsay ¢ TEXHONMOMMA aacopBUmMOHHOro 610KMPOBaHWSA BpeaHON
CMOJbI TanbkOM MOXET ObITb pacCMOTPEHa Kak Haunydllas, Tak kak oHa npefensHo npocra

1 abcontoTHO akonornyeckn BesonacHa.

CreneHb npopaboTku

TexHonormns HaxoaUTCa B CcTaaum pa3BUTUA.
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JInnasbl Ana CHWKEHNA CMONAHbBIX 3any,quH|/u71 ApPOU3BOAAT NULLb HEKOTOPbIE KOM-

naHvn. Hanpumep, komnaHusa « Hosoanm».

MNT-5.4 ®depmeHTaTUBHOE paclUensieHne Kpaxmana npyv npurotoBrne-

HUM KJTenJibHbIX PpaCcTBOPOB ANA KIeuiibHbIX NpeccoB

Onuncanue TexHonorum

[ns NnOBEpXHOCTHOWM MPOKNENKM YNakoBOYHbIX MaTepuaros, a Takke nevyarHbiX BUAOB
Bymarn n oducHon Bymarm B MaCCOBOM KONMUYECTBE WUCMONb3YHOT MOAUULMPOBaAHHbIE
kpaxmanbl. Moandukauma HanpasneHa Ha CHWKEHWE BA3KOCTM KNeunbHbIX PacTBOpPOB U
ynyuLLIEHME CBA3YIOLLEro noTeHumanana KpaxmarnbHOro NOKpbITUS.

CyLLecTBylOT Criefylowme Cxembl peanv3auum npouecca nosyyYeHns moanduumpo-
BaHHOro Kpaxmarna Ans NpUroToBNEHWA KNEUNBLHOrO pacTeopa:

- MOAUMULMPOBAHHBLIA Kpaxman 3aKynaeTcs y M3roToBUTens moanduumpoBaHHOIO
Kpaxmana B GymaxHbIX melukax no 20—25 kr; 3TOT kpaxman noaBepraeTcsi Bapke B Kykepe
NepUoaMYECKOro N HEMPEPbLIBHOrO TUNA (MKET—KyKep) N NOMyYeHHbIN pacTBop Hanpaens-
FOT Ha KnevnbHbIA Npecc;

- HaTMBHbIN Kpaxman NnoABepratoT OKUCIUTENLHOM Bapke HEMOCPEACTBEHHO Ha npea-
npuATAN (OKUCINEHME TMNOXIIOPUTOM UIU NepcynbgaTtoM aMmMOHUS) Y NOMYYEHHBIN pacTBop
Kpaxmana HanpasnsitoT Ha KNeurbHbINA NPecc;

- HaTUBHBIN Kpaxmarn MoABepralT (epMEeHTaTMBHOMY PacLUEnNEHNIO C MOMOLLbIO
depmeHTa anbda amunasel B cneuuanbHoOM annapare, rae 3To npouecc NpouseoanTcs ae-
TOMaTUYeCKM Mo cneuvarnsHo paspaboTaHHON Nporpamme.

MpakTuka nokasana, YTO Hauny4dwas TEXHONOMMA — 3TO aBToOMaTUYEecKas TEXHONOMms
NonyyYeHns KpaxmarbHOro pacrteopa ¢ NOMOLLBIO MPONUTUYECKOrO paclienneHus anbda
amMunasamu. Jta TEXHONOMMA UMEET cneayrowmre npeMMyLLecTea nepes ApyrvMyM MMetowm-
MUCS:

- pacxop anbta amvnasbl HAYTOXEH (nepBble COTHM rpamMmMoB Ha 1 T), uto obycnae-
nvBaeT feLleBn3Hy Moamdukaumu;

- anbdha amunasa abcontoTHO Ge3BpeaHbIN 6eCXNOpHBLIA NPOAYKT U HE NPeACTaBnsAeT
HMKaKOWM NoTeHLUMansHOM 0nacHOCTY (B OTNWMYME OT rMnoxsiopuTa HaTpusl);

- aBTOMatM4eckoe NpoBeaeHMe NpoLecca NO YyCTaHOBIEHHOW NporpaMMe rapaHTupy-
€T MOoNyYeHne pacTeopa CO CTabUNbHbIMU CBOMCTBAMU MU MUHUMArbHbIE NMOTEPU Kpaxmana

(meHee 0,5 %).
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Koraa Mbl FOBOpMM O Haumny4Llen TexHonornm GuopaclyenneHus kpaxmana gns nony-
YeHWsA KNeunbHOro pacTeopa Ansl KNeurnbHOro npecca, To Mbl UMeeM B BUAY kOMOBMHaumo
Crneayowmnx Hamnyywmnx aNemMeHTOoB:

- anb®ha amnnasbl;

- o6opynoBaHNs (YCTaHOBKM) ANA peanvsaummn npouecca pacLyenneHns;

- NporpamMmmMHoro oGecneyeHns npoLecca;

- TEXHOMOMMYECKOW 1 3KONOornyeckon 6e3onacHoCTM npouecca n o6opynoBaHNs.

CreneHb npopaboTku

B HacTosiee BpeMsi yCTaHOBKM M TEXHOMNOTUIO ANS1 (PEPMEHTATUBHOIO pacLyenneHuns
Kpaxmana npeanaraeT HeCKONbKO KOMMaHwi, B ToM uumcne Metso Paper, Ciba—Raisio,
Cerestar, BVG v gp.

B Poccun TexHonornsa depmMeHTatmBHOrO paclyenneHus Kkpaxmana Ans noBepxHOCT-
Hol 06paboTkM MCNoSb3yeTcs Moka Ha 2 npeanpuaTusx. Ha 3aesoge WHTepHewHn Mana n

MoHau CbiKkTbIBKaPp.

OKONOrnM4yeckme acnekTbl

KpaxmanbHble pacTBOpbl NErko KOMBUHUPYIOTCS C rapodobupyOWMMK SUcnepens-
MW 1 3TO MO3BONSET B pAge cnyvaes BoobLe OTkasaTbCa OT Npoknenkn (rmapodobusauum)
B macce. OcobeHHO 3TO BaXKHO ANA NPeAnPUATUI, Ha KOTOPbIX BOMOKHUCTas Macca CUMbHO
3arpsA3HeHa aHVMOHHbLIMY BELLECTBaMW W NPOKNenka B Macce, a Takke UCMoNb3oBaHUe KaTu-

OHHbIX KpaxmanoB B MacCy NpakTu4yeckn He AaroT SKOHOMUYeCKMN NpueMneMbiX pe3ynbTaToBs.

OKOHOMUYECKME aCNEKTbI BHEAPEHNS

TexHOoMnorna NOBEPXHOCTHON MPOKITENKW, NPU KOTOPOW NPUIOTOBMNEHHbIN KpaxmarsibHbIN
pacTBop KOMBVHUPYHOT € HEBOMbLUMM KONMMYECTBOM rmapOodOBUPYIOLLIErD areHTa, O4eHb 3KO-
HOMWYHa. [JeCTBUTENMBHO, €CNX NPOKMeMBaTb CUIbHO 3arps3HeHHyo ByMaxkHyto maccy "B
macce", To ANs NonyYeHUs nokasaTerns BiuTbisaeMocTn He Gonee 30 r/m? noTpebyetcs 15—
16 Kr kaHUPONbHBIX NPOAYKTOB U NPUMEHEHNS cynbdaTa anomMuHusa 18—22 kr/T, B TO Bpems
Kak MoBepxHOCTHas Mpoknenka ¢ fobaBneHVeM B COCTaB rmapodobupyoWero areHTa nos-
BONsieT 0BecrneynThb NokasaTenb BrUTLIBAEMOCTN 23—27 r/m? npu pacxoae ruapododupyro-

wero areHta Bcero 1,5-2,0 Kr/T.
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NT-5.5 BropuuHaa unu 6uonoruyeckas O4YMCTKa a3poOHbIM CNOCO-

oom

OnucaHne TexHonormm

B OCHOBHOM MpUMEHsiIETCA AN NPeAnpUSTANA, UCNOMb3YIOWLMX BTOPUYHOE BOJIOKHO.
Bo3MOXHO kOMBWMHMPOBaTL BUONOrMYECKYO CTYNEHb C O30HHOW OYMCTKOW MM MeMOpaHHONM
dunbTpaumen. 3pdEKTUBHOCTb OUUCTKN AOCTUFAETCSA CUCTEMaMU aKTUBHOMO Mra C HU3KOW
HarpyskoW, B 3aBMCMMOCTM MCMonb3oBaHusi obopyaoBaHUA (6uodunbTpoB, peakTopoB C Mno-
ABWKHbIM GMOCNoeM, peakTopamn C MOABWXHBIMU MUTATENSMU, MOTPYKHLIM (PUIbTPamu).
CootHowerwne XMK/BIK B oTdumnbTpoBaHHbIX npobax cToYHOW BOAbI Nocre 61Uonormyeckom

ounctkn ot 4 go 7 unm ot 7 go 10.

CreneHb npopaboTtku

YacTtnyHoe BHegpeHue.

ocTuraemble sKonormvyeckne npenmMyllecTsa

CuvcTema akTMBHOTO una C BbICOKOW Harpyskon notpebnset 0,3-0,5 kr Ou/kr yaaneHHo-
ro BlMKs. Cuctema akTMBHOroO Mna ¢ HM3KkoWn Harpyakon Tpebytot 1,5-2. YaenbHoe aHepromno-

TpebneHue Ha pasnoxeHue (yaanenwe) 1 kr bINKs cocraensiet 0,3-3,0 kBT 4.

OKOHOMMWYECKNE aCMEKThI BHEAPEHMUS

3atpartbl (No onbITy paboTtbl BymaxkHon dabpukn PpaHumm AN CUCTEMBI OYUCTKUN aK-
TUBHOIO UMN B MPOU3BOACTBE MevaTHbIX BUAoB bymarn mowHocTbio 300 TOHH Bymaru B cyT-

kv — 3 MnH. EBpo, rodpuposanHon Bymarn — (100 T/cyTkm) -1,5 mnH. EBpo.

MT-5.6 PU3MKO-XxMMMUecKaa ouMcTka CTouHbIX Bog AL

OnucaHne TexHoaorMm

B npouecce NoAroToBKM Chipbsi: OT OKOPOYHbIX BapabaHoB, pasmMopakmMBaroLLEro KOH-
Belepa, KOPOOTKMUMHBIX MPECCOB 06pasyroTCs CTOYHbIE BOAbI, cofepxalyme GonbLuoe Konu-
YeCTBO TPYAHO OKWUCMSIEMbIX OPraHWYeckux coeauHeHwn. [locne rpyfbon MexaHW4eckon
OUNCTKN Ha BapabaHHbIX peLuéTkax, rae YAansTCa KPYMHble BKIOYEHWUS, CTOYHbIe BOAbI
nocTynawT B NPUEMHbIA pe3epByap, KyAa MOAAlTCs peareHTbl (KoarynsaHT M donoKynsHT)
NN N30bITOYHBIN aKTUBHBIN I, KOTOPLIN XOpoLo afcopbupyeT Ha cebsi BbIcOKOMOneKynsap-

Hble opraHuyeckue coeamHeHus. M3 mpuémMHOM Kamepbl CTOYHbIE BOAbI NOAAKOTCH B CMECU-
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Tenb, rAe CMELLMBAIOTCS C LMPKYIMPYHOLLEN BOAOW, HACBILLEHHOW BO3AYXOM, Y NOCTYNaIoT BO
hnotatop. PacTBOPEHHLIN B LMPKYNMPYOLLEA BOAE NOA AaBrEeHNEM BO3AYX MPU CMELLEHUU
CO CTOYHbIMW BOAAMM BbIAENAETCH B BUAE MEnbYaiLLMX NMy3bIpbKOB, KOTOPbIE MPUNMMNAaoT K
CKOArynmpoBaHHbIM OpraHUYECKUM 3arpsi3BHEHUSIM, B Pe3ynbTaTe Yero OHW BCMMbIBAKOT U B

CTYLL&HHOM BMAe YAanstoTCs C NMOBEPXHOCTU dorioTaTopa.

CreneHb npopaboTku

I'Ipoao,q;rrcn ONbITHO-NPOMBbILLNEHHbIE paSOTbI no BHeApPeHU cnocoba.

JocTuraemble 3KONOrM4eCcKMe NPenMyLLECTBa.

CTOuYHble BOAbI APEBECHO-MOAMOTOBUTENBHOMO Liexa cojepxaT GonbLIoe KONMMYECTBO
TPYLHO OKUCISIEMbIX OPraHNYECKMX COEAUHEHWIA U ANSI MOHOrO OKUCNEHWS TPebyIoT 3Haum-
TensHO 6onee ponron Guonornyeckon o6paboTkM, YeM 3TO NMPOUCXOAUT Ha TPaAULMOHHBLIX
coopyxeHusix Guonoruyeckon ouncTki. Kpome Toro, npu pasbaeneHun B obem obveme
CTOYHbIX BOJA KOHLIEHTPALUMSA TaKMX 3arps3HEHWIA CHMKETCS, UYTO TaK JKe MPUBOAUT K CHIDKE-
HUIO 3PEKTUBHOCTN OYUCTKU. YAaneHue 3HauMTeNlbHOrO KONMMYeCTBa TPYAHO OKUCIAEMbIX
OpraHNYecknXx COEAUHEHUA (U3NKO-XUMUYECKUM CrnocoBoM Mo3BonAeT 3aMEeTHO CHU3WUTb
Harpysky Ha COOpPYXXEeHWSI BMOMOrMYEcKON OYUCTKU U 0GBEM MpUPOCTa akTUBHOTO una, YTo

MONOXUTENBHO CKa3bIBAETCA HA €ro farbHenLen yTunnusaugun.

OKOHOMWYECKNE acMEKTbl BHEAPEHMUS

Tpaf UMOHHO CTOYHbIE BOALI APEBECHO- NMOATOTOBUTENBHOMO NPOU3BOACTBA NoABEP-
rarTCs MEXaHWYECKOW OYMCTKE OT KPYMHbIX BKIHOYEHWUN U cOpackiBaloTcs B 06LLE3aBOACKYHO
kaHanuaaumo. OunLleHHbIe CTOYHbIE BOAbI MOXHO UCMONb30BaTb MOBTOPHO, YTO CHWXKaeT
obLiee noTpebneHne Boabl 1 YMEHbLUAET MAPaBIIMYECKYHO Harpy3Ky Ha O4YUCTHbIE COOpYKe-
HUS.

CHwxeHne Ha 20 — 30% TPYLHO OKUCMAEMbIX OpraHUYeckux 3arpsisHeHun, cbpacoisa-

€MbIX Ha O4YNCTHBbIE COOPYXEHUA OT LieXa NoAroToBKU APEBECHONQ CbipbA.

AT = 5.7 OuncTka CTOYHbIX BOA4,

OnucaHne TeXHONormm

Hannyywmmmy TEXHOMOTMSIMM MPU OYUCTKE CTOYHBIX BOA SIBNALOTCS:
- OpraH13aumns pasgensHoro 06e3BoXMBaHNA OCaAKOB NEPBUYHbLIX OTCTOMHUKOB U K3-
BbITOYHOrO aKTUBHOTO UNa;
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- YCTpaHeHne ycrnosuin o6pasoBaHUs BTOPUYHBIX 3arpsi3HEHWIA (3aCTOWHbIE 30HbI, MO-
[laya yrnoBneHHbIX Ha NOCMNeAHUX CTYNEHAX 3arpA3HEHUIN Ha BXOA OYUCTKA U T.M.);

- NpUMeHeHNe PU3NKO-XUMUNYECKMX METOAOB ((hroTaumst) YNnoTHEHNS N30bITOYHOTO U
LMPKYVPYIOLLEro akTUBHOTO mna. JTo Nos3BonseT usbexarb COAepKaHNs akTUBHOro una B
aHaspPOBHbIX YCNOBUSIX U CHU3WTL MMAPaBANYECKYHO Harpy3Ky Ha COOPYKEHUst BUONOrMYEeCcKon
OYUCTKM,

- NpumMeHeHne noTo-PUNLTPOB 415 A00YUCTKA CTOYHLIX BOZ NMOCHe CTyneHn uono-
rMYECKON OYUCTKU,

- npumeHeHue Bruocopbummn € UCNonb30BaHMEM M3BbITOYHOTO aKTUBHOTO Mna ¢ nocne-
AyoLWnM (PUNKO-XUMUYECKUM METOAOM YAaneHVs B3BELLEHHbIX BELLECTB U3 CTOUHbIX BOA
nepes nogayen Ha BLUONOrMHECKYIO OUUCTKY;,

- IPUMEHeHMe B KadyecTBe 060pyaoBaHus Ana 06e3BoOXMBaHNS N3ObITOYHOrO aKTUBHO-
ro una annapartoB., He LorMyCcKaroLmx nonagaHus B punstpart MenkoanucnepcHon Yactn una;

- MPUMEHEHNE NoKanbHbIX (PUMKO-XUMUYECKUX CUCTEM OYUCTKM 0COB0 3arps3HEHHbIX
CTOYHbIX BOJ, NPOWU3BOLCTBA;

- OpraH13auns OTAEMbHOrO MOTOKa CTOYHbLIX BOA, HE cCoaepXallux opraHudeckue co-
eVHeHNs (HanpyMep, CTOYHbIE BOAbI C MOBLILIEHHBIM COMECOAEpXaHNeM OT npoayekn Ga-

pabaHoB KOTNOB) B 06X04 CUCTEMbI BMONOTMHECKON OYNCTKN.

CreneHb NpopaboTku

BHepapeHo yacTnuHo.

HocTuraemble SKONOrMYECKNE NPENMyLLIECTBA

CHWKeHMe 3arpasHEHNI B CTOMHBIX BOAAX 3a CHET U3bUpaTernbHoM CUCTEMbI OUUCTKN.
YBenuueHme KonmuecTsa HeYTUNN3UPYEMbIX OTXOLOB, YBENUYeHe nrnoLleaen ans

pasMeLLeHMs LWNnamMoB OT PUSMKO-XUMUYECKOA OUUCTKM.

OKOHOMWYECKNE acneKThbI BHeApeHnA

CHwxeHve pacxoaa BOAbl 38 CHET KOMBVMHUPOBAHHOTO UCMONBL30BaHNA BOA00O0POTA.

YBenuyeHue pacxoaoB Ha XMMUKaTbI.

MT-5.8 Uchnonb3oBaHWe HU3KONOTEHLMAaNbLHOro Tenna

OnucaHwne TexHonorum
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Mcnonb3oBaHWe HWU3KOMoTeHUMarbHOro Tenna oT NpouUeccoB ANA MOMyYeHUA KOMMO-
cTa 13 N3BbITOMHOrO aKTMBHOIO U@ U OTXOAOB MOATOTOBKW LPEBECUHBI (CMET C TEPPUTOPUU
NMPUEMKM APEBECHOr0 Chipbs, COAEPXaLLUM KOpy, ApeBecHble OTXOAbl, 3emnto). Metoa pas-
pabotaH 13NN PAH n Cn6 I'TY PI.

M30bITOYHBIN aKTUBHBIA UN B CBO&M cocTaBe copaepxut «lpupogHoe COOTHOLLEHUE»
opraHvkn, asoTa u dpocdopa B hopMax Hamny4yLwmmM o6pa3omM ycBaMBaeMbIX PaCTEHUSMM,

B kauecTBe OpraHM4eckon OCHOBbI KOMMNOCTA BbICTYNaeT 06e3BOXKEHHBIN N3OLITOUHBIN
aKTWBHbIM UN ¢ abcopbrpoBaHHOW OpraHnKon. Mamenb4éHHbIE KOPO-4PEeBECHbIE OTX0AbI, CO-
Lepalyme 3eMto U Necok, SABMNATCH HaNoMHUTENAMK, YIydLaroLWwnMM CTPYKTYpY KoMmocTa
1 MO3BONSIOLLME NETKO aspupoBaTh (METOAOM PbIXIEHWUSA) cyGcTpaT Npy KOMMNOCTUPOBaHWM.
[na yckopeHusi KOMMOCTMPOBaHMWS MioLaaky ANsS CO3peBaHUMs KOMMOCTa MOXHO noporpe-
BaTb C UCMOJSIb30BaHUEM W3OLITKOB Tensa OT MPOLECCOB W MOAAEPXKMBATL Heobxoanmyro
BNa)XHOCTb UCNOMNb3Ysl OYULLEHHbIE CTOYHbIE BOAbI. Tak e MOXHO OCYLLECTBUTL 3aCEB KOM-
nocra 4epBsiMu, 4TO obecneynBaeT CO3peBaHME KOMMNOCTa B TeveHne 2-3 mecsaues. ocne
CO3pEBaHNA B KOMMOCT XOPOLLO [06aBWTL 301y OT CKUraHUs APEBECHbIX 0TX0A0B. 3ona co-
LEPKNT 3HAUNTENBHOE KOMNMYECTBO MUKPOINIEMEHTOB, HEOOXOAUMBIX ANSA YIyYLIEHNA pocTa
pacTeHun.

Mony4YeHHbIN KOMMOCT XOPOLLIO NMOAXOAUT ANS BblpalyuBaHUS CAXEHLIEB AN NECOBOC-
CTaHOBIEHWS, BOCCTAHOBNEHUS NMNOAOPOAUA NECHbIX NOYB nocne pybok, naHawadTHOro
BOCCT@HOBIIEHMWS MOCNE CTPOUTENBLCTBA, PEKYNbTUBALIMKN KAPLEPOB, BbIBEAEHHBIX U3 SKCMIy-
atauyy NPOMBILLMEHHBIX MIOLLaA0oK, OpPraHM3aumn NaHTauuii yCKOPEHHOro pocTa TexHUYe-

CKUX KYMNbTYP U L pEBECUHbI.

CreneHb npopaboTtku

CTaaus onbITHBIX UCTILITAHUIA TEXHOMOMMN.

OocTuraemble 3Konormyeckme npenmyllecrasa

M3BnedveHne m3ObITOYHOrO aKTUBHOIO uUna 13 GanaHca TonnmMBa MHOFOTOMINBHOMO

KoTna yTunuaaropa nosbiwaeT Ternnosoi KMA v yBenuunsaeT yaensHyo BeipaGoTKy Tenna.

OKOHOMUWYECKME acneKTbl BHEAPEHUS

Mcnonb3oBaHWe koMMocTa B Ka4ecTee noqaooGpaaoBa'renﬂ no3BondeT BOCCTAHOBUTbL
nnoaopoane necHbix noyvse 1 B ,EI,OJ'IFOCpO‘-IHOVI nepcnekTnee, 3Ha4YnTenbHO yBeNnn4YnTb Cbem

JOPEBECHHbI C eAVHULbI PACHETHOWN NECOCEKMU.
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MNT-5.9 BoaHbin NUPONM3 opraHMYyecKUxX OTXo4oB

OnucaHue TexHonormm

O6paboTka opraHM4Yecknx OTXO40B B BOLHOW Cpefe Npu CBEPXKPUTUYECKUX NapameT-
pax. CMecb OpraHn4ecknx OTXOZOB (OMWMKM, OCafKW, UM W T.M.) C BOAOW — peaKkuMoHHas
cMech, obpabarbiBaeTCsa NPy BbICOKON TeMMepaType nog AaBleHneM.

Mpw BbICOKNX TeMnepaTtypax MPOUCXOAUT TEPMUYECKOE Pa3fOKEHWE OpraHUYecKMX
BELLECTB, CXOAHOe C nuponvaom. Boga mrpaet ponb TennoHocutenst ¢ xopowwmmM Koaddu-
LUmneHToM Tennonepeaayn. Mocne npoBefeHUss pasnoXeHWss CMechk MOCTyrnaeT B Tennoob-
MEHHMK, B KOTOPOM OCHOBHasi YacTb Tena Bo3BpallaeTcs B NPOLECC A8 NpeaBapuUTensHO-
ro Harpeea peakumMoHHOM cmecun. Takum oBpas3om B MpoLecc BO3BpalLaeTcs 3HauMTensHoe
KONMMYecTBO Tenna, kotopoe 6e3B0O3BPaTHO TEPSETCH Npy 0BbIMHOM nponuse. OxnaxpéH-
Has CMech MOCTYNaeT Ha cenapupoBaHne, a BOAA BO3BpaLLaeTcs B NMPoLece.

Mcnonb3oBaHne nocnenoBaTerlbHON KaTanuTuyYeckon obpaboTku ropsHen peakumoH-
HOW CMEeCcH MO3BOMUT M3 NPOJYKTOB Pa3NOXEHWUs OPraHNYeCKUX COEANHEHWUI CUHTE3NPOBAaTb
HepacTBOpUMbIe B BOAE UK NErko netyydme opraHny4eckne coeguHeHuA, KOTopble nerko oT-

AennTb OT BOAbI, N KOTOPbIE MOTYT MCMOJ1b30BATLCA B Ka4YeCTBe Tonnuea.

Crenenb npopaboTku

Ha crtagum akcnepuMeHTanbHbIX UCCNesoBaHNN.

Jocturaemble 3KONOrMyeckne NPENMyLLECTBA

YTMJ'II/I38LMF| ApPeBeCHbIX OTXOA0B ANd NoNny4YeHuna anbTepHaTMBHONrO BMuaa Tonnmea.

OKOHOMUYECKNE aCNEKTblI BHEAPEHNSA

BoenedeHne oTxoaoB OCHOBHOrO NpPOM3BOACTBA ANSA MONYyYEeHUs 3HEpPropecypcos U

BO3MOXHOCTU MCMONb30BaHUS ANA APYTMX LEnen.

MT-5.10 MNponuTka wWenbl Nepen Bapkon

OnucaHne TexHonornm

npOTI/IBOTO‘-IHaﬂ nponutka npoBoaguTCA B rlpOFII/ITO‘-IHOIZ KOJTOHHE, YCTaHaBﬂMBaeMOVI
nepej BapO4yHbIM KOTSIOM HenpepbiBHOrro aencTeuma CI'IOCO6CTByeT yny4weHno nNponnuTkKn

LUenbI Nepes BapKoW 1 PpaBHOMEPHOCTU ee NpoBapa.
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lopsumii WENOK M3 30HbI OTOOpa KPenKoro LUENOoKa NocTynaeT B HYKHIO YacTb Npo-
NUTOYHOW KONOHHBLI U ABUraeTcs HaBCTpedy CTonby Luerbl, 3arpy>aeMon B BEPXHIO YacTb
NPOMUTOYHON KOMOHHBI. MMpu 3TOM Lena no Mepe ABWXKEHUS CBEPXY BHW3 MPOMUTbIBAETCS,
HarpeBaeTcs. QcraroyHas akTUBHas LUEMOYHOCTb YaCTUYHO PacxXofyeTcs Ha OMblneHve
NErkoOMbINSEMbIX KOMMOHEHTOB (OPraHNYECKNX, XXUPHBIX U CMOMAHBIX KUCNOT), KOTOPbIE Bbl-
BOASITCA BMECTE CO LENOKOM 13 BEPXHEN YaCTW NMPOMUTOYHON KONOHHBI.

MNpoT1BOTOUHAS NMPONUTKA MO3BOJIAET MNyYLle MCMOMb30BaTh OCTATOYHYHO LLIENOYHOCTb
1 Tenno wénoka, otbupaemoro 13 kotna. Mpu 3Tom cokpalyaeTcs yaenbHbIn pacxoa 6enoro
LLEnoKka Ha BapKy, a TalkKe pacxof TEMa Ha Harpes LUEenbl B KOTIE A0 TeMrnepartypbl BapKu.

YnyJwaeTtcs paBHOMEPHOCTb NpoBapa wwenbl. CHkaeTcs yaenbHasa rmapasnuyeckas
Harpyska Ha BbINapHyHo CTaHLMIO. YIydllaeT CTeneHb Npoeapa, MoBbLILLAET BbIXOA U MEXaHM-
yeckas NPOYHOCTb Lennonosbl. CHMKAETCA KONMMYECTBO OTXOAO0B COPTUPOBAHWUSA U PacXop

peareHTOB Ha OTOEnkKy.

CreneHb npopaboTku

MpoBOASTCA OMbITHO-NPOMbILLNEHHbIE pa60TbI no BHe4PeHUo crocoba.

JocTuraemble 3KONOrnyeckne npenmyLiecTsa

YryJlleHne paBHOMEPHOCTU NPOBapa LLUENbI CHWKAET YAENbHbIA BbIHOC OPraHN4YeCKUX
BELLECTB B OTOESKy, CHWKaEeT yAenbHbIA pacxol XMMUKaToB Ha OTHerKy U KONM4ecTBo opra-

HUYECKNX COEANHEHNI B CTOUHbBIX BOAAX OTOENbHOro uexa.

OKOHOMMWYECKME aCcMeKThl BHEAPEHUS

3a cyeT yBenuyeHns Bbixoga nonydabpukara CHUKaTCS yAerbHbIE Pacxoabl Cbipbs

N XVMWKaTOB Ha BapKy.

MNT-5.11 MNpoMbIBKa Lennono3.l

OnucaHne TexHonormm

Hauny4lwen TexHONOTMEN cuMTaeTcs UCnonb3oBaHne Andy3opoB AaABNEHUs Nocne
NPOMBIBKM BHW3Y KOTNa (ANS HEMPEPbLIBHON BapKW) UMW NOCIE BbITECHEHUSI KPEMKOIOo LLENOKa
M 3aMeLleHnss punbTpaToM (Npu NEpUoAMYECKOn Bapke). Boicokasi TeMnepaTypa, KOTopyto
MOXHO AiepXaTb NpY UCMOMb30BaHUM ANMEY30POB AaBMNEHUs, MO3BOMSAET MOBLICUTL CTe-
NMeHb BbITECHEHWUSI U Nydlle yaansaTb BbICOKOMOMNEKYNAPHYIO YacTb OpraHUYecknx coeguHe-

HWI YépHoro wénoka. B ntore XIMK nocrtynaroLee B oT6enky cHwkaeTcs.
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Haunyulueii TexHonormen npu NnpvMeHeHUU NPOMbIBHBIX NPECCOB ABMAETCS MPUMEHe-
HUe B COMETaHUU C HAMM EMKOCTEN ANA BbiAepXKKU pasbaBneHHON Macchl nocne npecca, B
KOTOPbIX MPOMCXOAUT ANPDY3NA OPraHUYECKUX BELLECTB, HAXOAALWMXCA BO BHYTPEHHMX MO-

NOCTAX BONOKHa.

CTteneHb npopaboTkm

npOMbILUJ'IeHHbIe ncnblTaHUA.

JocTuraemsle 9KOHOMUYECKNE MPEenMyLLIECTBA

CHwxkeHne nokasatens XIMK Ha npowmbiBKy cHwkaeTcs. lMpyMeHeHne npoMbIBHOIO
npecca B ka4ecTee MOCeAHEN CTYNEHN MPOMBbIBKM MO3BOMAET 3HAUUTENBHO CHU3UTL Pacxos
NMPOMbIBHON BOAbI HA MPOMBIBKY, YTO 3HAYUTENBHO CHWXKAET MMAPaBNMYECKYI0 Harpysky Ha

BbINapHYO CTaHLWIO.

OKOHOMUYECKME aCNeKTbl BHEAPEHUSA

CHwmxeHne pacxona I'IpOMI:IBHOIZ BOAbl HA NPOMbIBKY MO3BONAET HEe3HAYNTENbHO 3KO-

HOMWTb SNEKTPO3HEPrnto 3a CYET CHMXKEHNA o6bemoB nepekavex.

MNT-5.12 CopTupoBaHue LEenono3HON Macchbl

OnucaHne TexHONormm

Hauny4wien TexHoNormen cHMTaeTcs pacrnonoXeHue yarna CopTMpoBaHUs A0 CTYNEeHU
KLWO, yTo no3sonseT noBbIcUTb 3PMEKTUBHOCTL YAANEHNA KOCTPbl U HEMPOBapa U3 Macchbl
nepea ot6enkon.

Paamon «cyykoB» 1 BO3BpAaT Ha MOBTOPHOE COPTUPOBAHWE UMW HA BapKy He AOIMKEH

NMPUMEHATLCA.

CreneHb npopaboTku

npOMbILLJﬂeHHbIe nenbiTaHnA.

Jocturaemble 3Kk0NorMyeckne NpenmyLLecTsa

CHwxaeTcs pacxos oTbenuBaloLLmx peareHToB Npu oTbenke Lenntonosbl U cojepxa-

HWE OpraHMYECKMX 3arpsI3HEHUIA B CTOYHbBIX BOAAX OTOENBHOIO Lexa.
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QKOHOMUYECKME acneKTbl BHeApeHua

Mpw ycTaHoBKke copTupoBaHus nepepn cTyneHbio KLO, mernkas koctpa B Macce nocrie
copTuposaHus «npobenusaetcsy Ha cTyneny KLLO, uyTo no3BonsieT yMeHbLUNTL KONUYECTBO
OTXOA0B COPTUPOBaHUS N CHWXKAET pacxos Genslymx peareHToB npu oTGerke Liennonoasl.

Pasmon cy4koB 1 Henposapa NPUBOAUT K YBEJIMHYEHWUIO COAEPKaHNUS HEMPOBAPEHHBIX
BOJIOKOB B MAacce, YTo NPUBOAMT K YBENMUYEHUIO PACXOAa XMMUKATOB Ha OTOENKY 1 yBENnImn-

BaeT coaepXxaHmne opraHn4ecknx COEAVHEHWIN B CTOYHBIX BOAAX npouecca oTbenkn.

MT-5.13 OTr6enka Uennono3bl

OnucaHne TexHonornm

MpvMeHeHVe B kavecTBe MPOMbLIBHBIX annaparoB NPECcCoB B COMETaHUM C Hacocamm
CpepHen KoHUeHTpauun ans obecrnevyeHus BbIPaBHUBAHWA KOHLEHTPAaUMN 3arpssHEHWN
BHYTPW BOMOKHa 1 B hunbTpare.

MpUMeHeHe AMHaMUUECKMX CMECUTENEN CPEAHEN KOHUEHTpauum ans 6onee paBHO-
MEPHOW CTEMNEHN NepeMELLMBAHUSA MaccChbl C XMMUKaTamm.

Opranunzayms NpOTMBOTOYHOM NPOMBIBKM MacChl Nocne CTyneHen otéenkn oTaensHO
KUCMbIMU U LLIENOYHBLIMM NMOTOKaMW.

MpvMeHeHWe B Ka4ecTBE NPOMbIBHON BOAbI N36LITOYHON 0BOPOTHOM BOAbI CYLUNIILHO-

ro uexa unm SyMMallunHbI.

CreneHb npopaboTkm

BHepapeHo yacTn4Ho.

HocTuraemble 3KONOrMYECKME NPENMYLLIECTBA

3HauuTenbHoe CHKEHVEe pacxoaa BOAbl, XMMUKATOB Ha OTOENKyY, a TaKKe CHIKEHUe
CoAepXaHVs 3arpsisHeHUA B CTOYHBIX BOgAX OTOENbHOrO Lexa, MNOCTYNalWmX Ha OYNCTHBIS

COOPYXEHMS,

OKOHOMWYECKNE aCMeKTbI BHeApeHna

[na NpombIBKM LIENMHONo3bl MEXAy CTYNEHSMU OTOENKM MCMOMNb3YTCS NPOMbIBHbLIE
npeccel. MNMocne npeccoB Macca pasbasnseTcs OUILTPaTOM C MPOMbIBKA CIEAYIOLLEeA CTy-
neHn otbenkn Ans nydlen MOoArOTOBKM MacChl K crefyrowien cryneHn otbenku. ocne

HaCOCOB CpefHell KOHLEHTPauWM yCTaHaBnMBalOTCs AMHAMUYECKUE CMECUTenu cpeaHedn
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KOHLIEHTpaUWn 4N paBHOMEPHOrO NepeMeLLnBaHns Genalmx peareHToB. B Takon KoHgpury-

paLmu CHWKaeTCs yaerbHbIA pacxo XMMUKaTOB TENa U BOAbI NPy OTEENKe Lenntonossi.

NT-5.14 lasucdpukauma menkon ppakuMmM OTXOAOB COPTUPOBAHMA

wenbl

OnucaHune TexHonorum

MeTog rasudmkanim Menkon pakumm COPTUPOBaHMSA ekl NO3BONAET CHU3UTb UC-
nonb30BaHWA rasa, yrna nnm Mmasdyta Ha TexHONorn4eckne HyXXabl (33 UCKNKOYeHneM nycko-
BbIX OnepaLuii).

Menkas pakuma OTXOLOB COPTUPOBAHWUSA LUENbl Yepe3 YMMOTHAWMWA LUHEKOBLI
npecc NocTynaeT B kamepy rasndukaumm. Ha BbIxoAe 13 LUHeKa NpomMcxoanT rasudukaumm
OpPEeBECHbIX OTXOA40B Nnasmon. B pesynbTarte, B kamepe o6pasytoTcs roproume nuponusHble
rasbl Nog AaBfeHNEM, KOTOPbIE MOXHO Ha NpAMYHO nogaBath B OPCYHKU neven ans obxura
M3BECTW, HarpesaTenen Bo3gyxa aspodOHTaHHbIX CYLUMIOK U B APYrne MECTa, rae CKuUraeT-

CcA MagyT unu ras.

CTeneHb npopaboTku

BenyTcs paGoThbl MO NMOArOTOBKE K BHEAPEHUIO.

JocTuraemble 3KONOrMYECKNE MPENMYLLIECTBA

Mpun cxuraHum gpeBecHbIX 0TX0A0B BbIOpockl SO2 3HaUUTENBEHO HUXKE, YeM NPU CXU-
raHn masyTa. CHKEHME WCMONb30BaHWA MCKONAeMOoro TOMNNMUBa CHWKaET BblIOPOCHI NapHU-

KOBbIX ra3oB Npuv Npon3BoACTBe.

OKOHOMUYECKNE acneKTbl BHEAPEHMS

MprMeHeHWe B KaYeCcTBE TOMNMBA, CKUraeMoro B (hOpcyHkax masyta, TpebyeT Hanu-
YMS CINIOXKHON M JOPOron CUCTEMbI NMPUEMKN, PA3rPY3KW, XPaHEHWS, MOCTOSHHOTO Moaorpesa u
umpkynsaummM. CTOMMOCTb eMHWLBI TEMma, MONyYeHHON OT CKUraHWsa MasyTa 3HauUTenbHO

npesbILLAET CTOMMOCTb Tenna, NoJsly4eHHOro 0T CKuUraHnsa apesecHbIX OTXOA,0B.
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MT-5.15 MNepepaboTka OCaAKOB CTOYHbIX BOA (KeK — YNJOTHEHHbIN
WNK BbICYLWEHHbIA U U 0CaAl0K) METOAOM CBEPXKPUTUUYECKUX TEXHONOIMMN
(CKT)

OnucaHne TexHonormm

Mpouecc CKT sakntovaeTtcs B 06paboTke (B MPOTOYHOM PEXMME) YINEePOACOLEpxKa-
Lien 6romaccsl okoro 90% BRaXHOCTW (CryLeHHOro nna n ocagka, keka) 6es gocryna sos-
Lyxa npu Temnepatypax 300-500 °C v gaBnenunm 220-250 atm., 4TO HOPMUPYET YCroBuMs
NP KOTOPbIX OTCYTCTBYET NpoLecc 06pasoBaHnNs kaHLEPOreHoBs (PypaHoB 1 AUOKCUMHOB).

Mocne CKT npouecca nony4aeTcsi TEXHUYECKN YACTas BOLa, MUHEParbHbIA OCTaTok U
rasoobpasHasn CcocTaBrstolan ¢ NOCNeAyowWen ee yTUnnsaumen B pasnmyHbie BUAbI SHep-

roHocuTenemn.

CreneHb npopaboTku

Ha ctagum onbiTHbIX paboT.

OKONOrNYECKNe acnekTbl

CKT obecneudmBaeT HU3KUIA YPOBEHb HErGTUBHOIO BO3[ENCTBUSA Ha OKPY>KAIOLLYIO Cpe-
Ly B pacyeTe Ha 06beM MNPOM3BOAUMON NPOAYKUMU CynbMaTHON LIenntonosbi.

[lononHMTEensHO 3Ta TEXHOSOMMS MO3BOSSIET UCKIIOUUTL CTaAUN YNNOTHEHNA U Mexa-
HM4yeckoro obesBoxmBanns ¢ godaeneHneM IOKyrnsiIHTOB, CHU3WUTL 06beMbl NOTpedneHus

BOAbI M COKPATUTL 3aTpaThl HA YTUINM3ALMIO OCaAKOB CTOUHbIX Bog Ha 20-30%.

OKOHOMUWYECKME acnekTbl BHEAPEHUSA

KanuTtaneHble 3aTpathl B 25 pa3 Hke 3atpaT Ha coxuraHue ocaaka u B 10 pas Huxke
3aTpaT Ha TePMUYECKYHO CYLLIKY OCajKa, 3KCnryaTauMoHHbIe pacxoabl B 3 pasa Huke 3aTtpar
npu CKUraHum ocagka n B 1,3 HKe 3KCrnyaTauuoHHbIX 3aTpar npu TEPMUYECKOW CyLuKe
ocafka.

MT-5.16 TexHonorum nNpousBoAcCTBa U UCMONMb3OBaHUA HaHOLENIo-

N03bl B MPOM3BOACTBE KAPTOHHO-O0YMaXXHOMN NPOAYyKLUK

OnucaHne TexXHONorum

|_|OJ'II/IMeprIe mMarepuanbl, B TOM 4YniCne Uennionosocopepxailime, aABnaroTCca CnoXx-

HbIMW reTeporeHHbIMn (MHOFOKOMI‘IOHeHTHbIMI/I) cMcTeMamMu, CBOMCTBaA KOTOpPbLIX onpepensa-
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IOTCA XUMUYECKUM CTPOEHMEM KOMMOHEHTOB, XapakTepoM U WUHTEHCUBHOCTHIO B3aMMopen-
CTBMA MEXAY HUMMK, a Takke MUKPO- U MakpOCTPyKTypon marepuana. Micnonb3oBaHue B
KOMMO3MLMM LIENIIONO30COAEPKALLUNX KOMMNO3NLMOHHBIX MaTepuanoe HaHOPa3MeEpHbIX 3ne-
MEeHTOB Uennonosbl-HaHouennonosbl (HL) nossonseTt perynupoBaTte XapakTepucTukM no-
Ny4aeMon NpoayKLUN.

Mony4eHne HaHOUENNIONO3bl U3 APEBECHOM MySbMbl BKMIOYAET MPOLECCHI U3MENbYe-
HUS A0 MONy4eHns BOJOkOH anameTpom 50-1000 HM M ANUHOM HECKOMbLKO MUNINMMETPOB C
NOCNEeAYHOLWMM XMMUKO-MEXaHNYECKUM U3MENbYEHNEM, BKITHOYAIOLMM CENEKTUBHBIA KUCTOT-
HbIVi TMAPONM3 B TeueHne 2-3 yacoe npu Temnepartype 60-100°C, ¢ MCnonbL3oBaHNEM CONsi-
HOW UNn CEpPHOW KUCMOTLI; OTAENEHNE NPoAyKTa OT BOAHOW a3kl NyTeM LeHTpudyrmposa-
HUs,, PUNLTPOBaHMSA B BaKyyMe, rOMOreH1M3auuio B criebmanbHbIX annaparax noj, BbICOKMM
AasneHveM. Mcnonb3oBaHe KpUOCyLLKU U 06paboTku XuakuM a3oTom yBenuumsaeT cebe-

CTOVMMOCTb MPOAYKTA.

CTteneHb npopaboTkm

Ha cTtagmu onbiTHbIX paboT.

JKonornyeckmne acnekTbl

BeegeHne HaHoLEennonosbl B KOMNO3uLmio ByMaxHOMW Macchbl cnocoOCcTBYET yaepka-
HUKO MEMKOro BOMOKHa W HanomnHuTenen B ceTovHon Yact BAM. YckopsatoTtcs npouecchl 06-
pasoBaHNA MEXBOMOKOHHBIX CBA3EN, 4TO crnocobeTByeT Gonee addeKTUBHOMY CTPYKTYpU-
POBaHWIO, YNIIOTHEHUIO BYMaXKHOTO FIUCTA M CHWKEHUIO «MpOBana» B MOACETOYHble BOAbI
MErKWX BOMOKOH, HarmonHutenen Ha 15-20 %, TemM caMbIM CHKaeT Harpysky Ha OUMCTHbIE

COOPYXEHMS.

OKOHOMWYECKME acneKkTbl BHEAPEHMS

Hanbonslwee BnnsHre fobaska HL| okasbiBaeT Ha criepytolme nokasatenu kavectea
Oymarn, kapToHa:  COMpPOTMBNEHWe  npojaenueBaHuio  (12-15%),  compoTMBREHWE
NMOCKOCTHOMY CXaTuio rodprposaHHoro obpasua dymarn (15-20%), paspyluaroLlee ycunve
(10-15%); conpoTMBreHne TOPLIOBOMY CXaTuo rodpuposaHHoro obpasua 6ymaru (12-20%).

XapakTepHbIM/ CBOWCTBaAMW WUCMONb30BaHWSA HaHOLENMIONO3bl SBMASETCH BbicoKas
MeXaHM4Yeckasi MPOYHOCTb, COMOCTaBVMM&S C MPOYHOCTLIO YIMEPOAHLIX HAHOTPYBOK M cro-
cobHoCTb 06pa3oBbiBaTL ABYX- N TPEXMEPHBIE aPMUPYIOLLME CETKM C XMMUYECKMMW CBS3AMM

B COCTaBe HaHOKOMMO3NLUMOHHBIX MaTepnanos.
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O6nactn NpyMeHeHWs HaHoYacTWL, LEenmntonosbl pasnmnyHoro TMna onpeaensitoTcs He
TOJBKO BbICOKOW MPOYHOCTBIO HAHOMUOPWNI 1 HAHOKPUCTANIIUTOB, HO U TAKUMWN XapaKkTepu-
CTMKaMK, Kak BbICOKas XMMWYECKas YMcToTa, GMOCOBMECTMMOCTb, PasBuTas MOBEPXHOCTb,
BbICOKas aACcopBLMOHHAn CnocoBHOCTb, HEPaCTBOPMMOCTb, HEBOJIOKHUCTasH CTPYKTYpa.

Mpv nony4eHun NONMMEpoB ANS YNakoBKM UCMOMb3YHOTCH B KA4ECTBE apMUPYHOLLErO
HanoNMHWUTENs CTEKNOBOJIOKHO, YrnepoaHble HaHOTPYOKkn u T. N. Ho HM oaunH M3 noaoBHbIX
MaTtepuanoB He pasnaraeTtca 3a KopoTkuni cpok. MNonumepsl, cogepxawme HL, 3a apa-
yeTbipe MecsLa B NOYBE NMOMHOCTLIO «pacnafaloTcsi» Ha BOAY, YIMEKUCbIA ra3 U ryMycHble
Bewectsa. C aTol Touku 3peHus HLL B nepcrnektuse MMeeT NpenMyLLECTBa NpY NOMyYEHUM
3KOMNOMMUYECKM YMCTOM BropasnaraemMomn ynakoBKu.

WmetoTcs apyrve HanpaeneHust agpekTUBHOIO ncnonb3osaHuns HLL.

MepeveHb NepcrnekTMBHbIX TEXHONOrM NpeeeaeH B Mpunoxerumn XK
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3aknounTenbHble NOMIOXEHUsl U peKoMeHaaLummn

NHDOPMaLMOHHO-TEXHUYECKWA CNPABOYHUK MO HAUYyYLLMM JOCTYMHBLIM TEXHONOMMSAM
«lMponsBoacTBO LEennionossbl, APEeBECHON Macchl, Bymarn u KapToHay (fanee — CnpaBoOYHUK
HAT) paspaboTtaH B COOTBETCTBMU C rpacukoM codganms B 20152017 rr. cnpaBoOYHMKOB Mo
HAT [11] Ha ocHoBaHUM Nopsigka pa3paboTku, akTyanusaumum 1 onybnmkoBaHusl CnpaBoYHU-
ko no HAT [12].

CnpasoyHuk paspabotaH ¢ cobnoaeHnem TpebosaHuii depepanbHoro 3akoHa Poc-
cuiickon ®epepaupm ot 29. UioHsa 2015 r. Ne 162-93 [13] n cooTBeTcTBYET heaepansHOMy
3aKkoHofaTensCcTBy, HOpMaM W npasunam, NPUHATEIM PefepanbHbIMA OpraHaMu UCMOMHU-
TesbHON BnacTy.

Mo nocTpoeHuto 1 nanoxeHuto cnpeodHnk HAT B uenom cooteeTcTByeT TpeboBaHNAM
MHCT 21-2014 [14], MHCT 23-2014 [15], TepPMWHbI 1 onpeAeneHust NpuBeaeHsbl B COOTBET-
cteum ¢ MHCT 22-2014 [16].

CnpasoyHrka HOT «lMpon3BOACTBO Lennonossl, ApeBecHon Maccel, Bymarn, kapTto-
Ha» paspaboTtaH B cooTBeTCcTBUM ¢ ®epepansHeiM 3akoHOM Poccumckon depepauum ot 10
aHeaps 2002 r. Ne 7-3 [17] Ha ocHoBe pesynbTaTtoB aHanuaa LIBIN B Poccuiickon ®epepa-
Lm.

CnpaBoynmk HOT pacnpocTpaHseTcst Ha BCe TEXHONOrMYeckue npoLecchl, NCNonb3ay-
emble B poceurickon LIBM.

CnpaBOYHWK Takke pacrnpocTpaHseTcs Ha MPOLECChl, CBA3aHHbIE C OCHOBHbIMUA BU-
LaMu LesTeNbHOCTY, KOTOPbIE MOrYT OKasaTb BnnsiHWE Ha 06bembl SMUCCUI UK MacLuTatb!
3arps3HEHVISI OKPY>KatoLLLEN cpesbl:

- MOArOTOBKA ChIPbS,

- XpaHeHue 1 NoAroTOBKa TOMMMBA (YEPHbIV LLEIIOK, KOPO-APEBECHbIE OTXOAbI);

- MNPOW3BOACTBEHHbIE MPOLIECCHI BCMOMOraTenbHbIX NMPOU3BOACTB (MPUrOTOBIIEHNE XU-
MWKaTOB Ans 0T6enkun, pereHepaLms N3BECTKOBOrO LLUamMa, O4NCTKa CTOYHBIX BOA).

Cnpasoynrk HOT He pacnpocTpaHseTcs Ha:

- NPOW3BOACTBO YNaKoBKW U3 Bymaru n KkapToHa;

- Ha NPoLECChl NECO3aroToBUTENBHBLIX PaboT.

Cnpasoynrk HOT paspabotaH TexHuyeckorn paboude rpynnon Ne 1 (TP 1) «[Mpowms-
BOACTBO LIENMHoNo3bl, APEeBECHOW Macchl, Oymary, kapToHay, COCTaB KOTOPOW YTBEPXAEeH
npukasom PocctangapTta ot 17 uons 2015 r. Ne 827 «O TexHuueckon paboden rpynne

«Mpon3BoACTBO LEeNNoNo3bl, APeBECHOW Macchl, Bymaru, KapToHa.
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B coctae TPI' 1 Bownu 27 npefcTaBuTEnen, B T.4.:

- CyBGbeKTbl MPOMbILLNEHHON AEATENBHOCTU — 49%;

- Hay4Hble N 3KCNEePTHbIe opraHusauum — 36%;

- COHO3bl M NpodeccroHarnbHble accouuaumm — 11%;

- pepeparnbHbIe N MHbIE OpraHbl UCNIONHUTENBHOW Briacty — 4%.

Honsa npepcraeButenen KpynHbix npeanpusituin B coctase TPI1 cocraensieT 61,42%
ot o6L1ero o6bemMa NPon3BOAMMON TOBapPHOW NPOAYKLIMMA.

OpraHu3aaymoHHol opMoit pabotel TPIT1 siBNsSiNUCh NnaHoBble 3acefaHus (NpoBeae-
HO 4), 3aoyHble paboune ayaucoeellaHus (MPOBEAEHO 7) C y4acTUEM CreumarnvcToB npes-
NPUATAN U 3aNHTEPECOBaHHbIX OpraHU3aLuii, a Takke yyactue B paboTe Nno paccMOTPEHUIO
N rofiocoBaHMIO MO KIMKOYEBbLIM BoMnpocam, pasgenam CnpasouHuka HAT Ha odumumansHOM
HdpopmaymoHHom — noptane bropo HAT (nposeaeHo 4).

B uensx cbopa mMHpOpMauMM O NPUMEHSEMBIX Ha MPOMBILNEHHbIX NPeAnPUATUSAX
TEXHONOrMYeCcKMX npoueccax, obopynoBaHuM, 006 MCTOYHMKAaxX 3arpsi3BHEHUSI OKPYKatOLLEn
cpefibl, TEXHONOrMYECKNX, TEXHUYECKMX U OPraHU3aLMOHHbIX MEPONPUATUAX, HanpaBneHHbIX
Ha CHWKEHWE 3arpsisHEeHUs1 OKpYKatoLen cpelibl U NMOBbILLEHNE 3HEPro3PPEKTUBHOCTU U pe-
cypcocBepexxeHns, Bbina NoAroToBreHa «AHKeTa ANA NPeAnpUsSTURA, coaepalias qopmbl
ans cbopa gaHHbIX, HEOBXOAUMBIX ANA pa3paboTkm NpoekTa OTPacneBoro CrnpaBOYHUKA
HOT». B kayecTBe OCHOBbLI ANst PopMmnpoBaHns AHkeTbl Bbin ucnonesoean MHCT 23-2014
«HawnnyJwmne goctynHble TexHonorn. Popmar onmMcaHnst TEXHONMOMUAY.

AHkeTa Gbina HanpaeneHa npeanpusTUam B agpec 63 KpyrHbIX POCCUACKUX NPeanpu-
atui LIBM. Mo pesynbTatam aHKETUPOBaHWS, oxBaT oTpacny B obwem obbeme npomssBog-
CTBa MO TOBapHOW MPOAYKUMM COCTaBNSET He MeHee 75%, No BUAaM TOBapPHOW NPOAYKLMA:
TOBapHas Lenntono3a — He MeHee 92,95%; Oymara — He MeHee 73%, KapTOH — He MeHee
59,18%.

CBepeHusi, nonyyeHHble B pesynbTare aHKeTMpPOBaHUS NpeanpusaTui, Bbinn nenons-
30BaHbI Npu paspaboTke cnpasoyHuka HAT.

Mpu nogroToske crnpasodHWka HOT ncnonb3osaHbl MaTepuansl, NONy4YeHHbIE OT poc-
CUNCKMX MPOU3BOAUTENEN LIENONO3HO-OYMadKHOM NpodyKunm B xoae obmeHa nHgpopmawm-
en, opraHuaoBaHHoro Bropo HAT B 2015 r. Mpu obcyxaeHUn npeaBapuTenbHbIX BEPCUA
pasfenoB CrpaBOYHMKA MPEACTaBUTENU MPEAMNPUSTUA, HayYHbIX OpraHv3aumMin U YneHbl
TPI'1 Bbickaszanm 0OOCHOBAHHbIE 3amMeyvaHuss 1 NPefoCTaBUN AOMNOSHUTENbBHBIE MaTepua-

nbl. B cnpasoyHuke HOT yuTeHb! pesynbTaTthl peanvM3oBaHHbIX MHBECTULIMOHHBIX MPOEKTOB B
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LIBN, BeinonHeHHbIX B Poccumn B 2006-2015 rr., oTpacnesble 0630pbl, CTaTbu, onyGrnvmkosan-
Hble B NocnejHue roabi.

Heobxognumas uHdopmauus 6bina cobpaHa B npouecce paspaboTkv CnpaBoyvHMKa
HAT Ha ocHOBe AaHHBLIX OTPAcMeBOro aHKETUPOBAHUS, AaHHbIX NPOMECCUOHANbLHON acco-
unauumm PAO «bymnpomy» 1 ceegeHuin aHanormyHoro CrnipaBoyHmka EBponerickoro cotosa no
HannNyyWwmnm AOCTYMHBIM TeXHOMormam «[pon3BoaCcTBO LEennonosbl, APEBECHON Macchl, By-
marn, kaptoHay», 2015 (EuropeanCommission. Best Available Techniques (BAT) Reference
Document for the Production of Pulp, Paper and Board, 2015).

Cnpasovnuk HOT copepXuT onucaHve MpUMEHSIEMbIX MPY NPOWM3BOACTBE LENNHONo-
3bl, APEBECHOW Macchl, Bymarm u KapToHa TEXHONOIMYECKMX MpoueccoB, 060pyaoBaHMS,
TEXHWYECKUX CnocoBoB, METOAOB, B T.Y. MO3BONSAIOLLMX CHU3UTL HEraTUBHOE BO3AENCTBME Ha
OKpYXKaloLLyo cpefy, noTpebneHve BoAbl U CbIpbsi, MOBLICUTL SHEProadeKTUBHOCTL. U3
OMMCaHHbIX TEXHOMOMMYECKUX NPOLLECcoB, 0OOPYAOBaHNS, TEXHUYECKMX CnocoBoB, METoAoB
onpejeneHbl peLUeHVs, SBNSIOWMECT HaunyylMMU [OCTYNHLIMKM TeXHOoNormsmn (panee
HAT). Ana HAT B cnpaBoYHUKe yCTaHOBMNEHbI COOTBETCTBYIOLLME TEXHOMOMMYECKNe nokasa-
Tenn HAT no c6pocam, Beibpocam 1 obpasyroMcs 0TXoAamM NpoM3BOACTBa.

Mpw onMcaHum KaxA0ro TEXHOMOrMYECKOro MNpoLecca JaHa KOMMNNEKCHasn oueHKa BO3-
LENCTBMA Ha OKpYXKaroWwyro cpefy. YkasaHbl MCTOYHUKM 0Dpa3oBaHnA U TOYKW BbIOPOCOB r
MCMOSb3yeMble NMPUPOLOOXPaHHbBIE MEPOMPUSTUA N OBOPYAOBaHNE.

MpuBeneHb! KPUTEPUM HAMITYYLLMX [OCTYMNHBIX TexHonorun (HAT), skoHOMUYeckue ac-
nekTbl peanusaumm HAT, onpeaeneH nepeyeHb NEPCNeKTUBHbIX TEXHOMOrMn ans Poccui-
ckor LBl 1 cTeneHb MX KOMMEPYECKON AOCTYMHOCTU.

Onsa oueHkn cooTBeTCTBUS cnpaBoyHuka HT coBpeMeHHOMY COCTOSHUIO TEXHOMOru-
YECKOro pasBUTMS NPOBEAEHO CpaBHEHWME C aHanorvyHbiM EBponenickuM CnpaBoYHUKOM,
(BREF 2015).

TexHonornyeckne nokasatenu paspaboTaHbl NS MHTErpupoOBaHHBLIX MPOV3BOACTB
cynbcatHon, cynbUTHOM LUEennnosbl, C y4eToM nepepaboTkm NPOM3BOAUMON LEMIoNosbl
AN BbiNycka pasnuyHbiX BUAOB BymarM unv kapToHa, a Takke AnA CaMOCTOSATENbHbIX Oy-
MaXXHbIX/KapTOHHBIX habpuk 1 ansa otaensHo paboTarowmx (He B cucteme kombuHara) 3a-
BOZOB MO NPOU3BOACTBY MEXaHNYECKMX PEBECHbIX MaCC.

Ha ocHoBaHuM aHannsa OTeYECTBEHHBIX U 3apyBEKHbIX MHPOPMAaLMOHHBIX AaHHbIX, a
TaKKe MoSyYEHHbIX B MOCNEAHME roAbl Pe3yrbTaToB KOMIMIEKCHBIX UCCneaoBaHuin paspabo-
TaH nepeyeHb MapKepHbIX BELLECTB A s ra30BbIX BbIOPOCOB, CTOYHbIX BOA U OTXOA0B NpPOou3-

BO/ICTBA.
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deneparnbHbIM 3akoHoM Poccuinckon depepaumn ot 21uona 2014r. Ne 219-03 [18]
onpeLeneHo, YTo N3MEpeHUs NPy OCYyLLECTBNEHNN MPON3BOACTBEHHOIO 3KONOrM4eCKOro KoH-
TPOMs MPOM3BOAATCH B OTHOLUEHMWM MapKepHbIX 3arpsAs3HAROLLMX BELLecTB, orpefensemMbix
[N KOHTPONA 3arpsi3HEHWS OKpY>KatoLwe cpeapbl B 3aBUCUMOCTU OT NMPUMEHSEMbIX TEXHOSIO-
rMyecknx npoueccos. [log mMapkepoM MOHMMaeTcs Hambonee 3HadYuMbI MpeacTaBuTEenNb
rpynnbl BELLECTB, BHYTPW KOTOPOW HabnoaaeTcs TecHas KOPPEensiLMOHHAs B3auMOoCBs3b,
BbIOMpPaeMeIi No onpeaeneHHbIM kpuTepusm. OCoBEHHOCTBIO MapKepHOro BeLlecTBa SBMs-
€TCs TO, YTO MO ero 3HaYEHUI0 MOXHO OLEHUTb 3Ha4YEHWs BCEX BELLECTB, BXOAALUMX B rpyn-
ny.

[aHHble Mo KnoYeBbIM BONpocaM: cdepa pacrnpocTpaHeHUst CnpaBoYHMKE, TEXHOO-
r’M4yeckne nokasarensam, Ux yaenbHble 3HadeHUs, nepedeHb MapkepHbix sewects, HOT aB-
TISFOTCA COrNacoBaHHOW MO3WUMEN OTPacnu v NPUHUMANUCh, NyTEM 3MEKTPOHHOrO ronoco-
BaHWS B NW4HbIX kabuHeTax Ha mHpopmaumoHHoMm noptane bropo HAT, nocne npeasapu-
TenbHOW AeTanbHOM npopaboTkM Ha 4 OuYHbIX MnaHoBbIX 3acedanunsx TPM1 n 7 3a04HbIX
ayno-CoBELLaHUAX.

Pasgenbl cnpasoyHvka HOT noprotoeneHel: Beeaenve, MNpepucnosue, Obnactb
npumeHeHns, Pasgen 1 «CoBpemeHHoe cocrosiHue LIBIMy, Pasgen 7 «[lepcnekTviBHbIE TEX-
Honornny, 3aknounTtenbHble nonoxexHusa - PAO «bymnpom», Paspenw 2,3,4,5,6, - OAO
«['pynna «num» (cynbdaTtHoe npoussoacTso, kapTtoH, AMM), OAO «ConukamckGymnpomy,
OAQO «LHWWB» (cynbcutHOE NpPonsBOACTBO, NPOU3BOACTBO APEBECHOM Macchl, BGymaru,
KapTOHa) C y4acTueM 1 KoHCynbTaunen uneHos TPIM.

B xone paspabotku 1 nybnuuHoro obcykaeHus cnpaBoYHMKa MOMyYEHO OT YNEHOB
TPI1, npeanpusitui n opraHnsauuin 124 3ameyaHns U NPEeAnoXEeHUsl, KOTOpble yYTeHbl B
npowecce NOAroToBku cnpaeodHuka HAT.

OKcnepTmnsa npoekTa crnpasBoYHUKa NpoBefeHa NPoMUbHBIM TEXHUYECKUM KOMUTE-
ToM Mo ctaHgapTmsaumm TK 113 «Hannyywwne noctynHble TEXHONOrMUY, KOTOPbIA PEKOMEH-
AyeT ofobpuTb NPOEKT UHAOPMALMOHHO-TEXHUYECKOTO CrpaBoYHUKA NO Haumyylwmm Ao-
CTYMHbIM TEXHOMOrMAM «[POM3BOACTBO LeNMtonosasl, APeBecHON Macchl. ByMaru, kapToHay
B Lenom. Takke Ha NpoeKkT CrpaBOYHMKa MONyYeHbl 5 NMONOXUTENbHBIX 3aKMOYEHWIA (OT3bl-
BOB) NPeANPUATUIA U OpraHM3aLui.

PaspaboTaHHbii cnpaBoyHnk HOT siBRSeTcs [OKYMEHTOM MO cTaHaapTM3aumMm y
npefHasHa4YeH B NepByto o4epenb AN NPEanpUATUA, HayYHbIX U NPOEKTHLIX OpraHu3aLum,
NPEANPUATUN N TOCYAAPCTBEHHBIX CTPYKTYP AN PErynupoBaHvs MPOMBILLNIEHHOW U NPUpo-
JLOOXPaHHON ASATENBbHOCTU C LENbO MOBbILLEHUS KOHKYPEHTOCMOCOBHOCTM OTe4eCTBEHHOM
MPOMBILLIIEHHOCTH.
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MpunoxeHue A
(cnpaBo4HOE)

TepMUHBI, onNpeaeneHns U coKpalleHus

AsoT 061 (Nosiy)

CymMmapHoe cogepxaHne asoTa B BUAE OPraHn4eckux U Heop-

raHNYeCKUX COEAMHEHNI CTOYHBIX BOA,

AOX

MokasaTenb, XapakTepusyowmii CogepxaHne B CTOMHbIX Bogax
HW3KO- M BbICOKOMOMEKYMAPHBIX OPraHMYecKUX COEAUHEHWNA,
COAEpPXaLUMX B CBOEM COCTaBe atombl xnopa. Mapametp, yuu-
ThIBAOLLMIA NMOSTHOE KOMMYECTBO XSTOPOPraHmkn, KOTopas MOXeT

ObITb ancopbrpoBaHa akTUBHbIM yrnem

Buoxmmuyeckoe notped-

nenve kucnopoaa (BrK)

KonuyecTBo pacTBOPEHHOrO Kucnopoga, notpebnsemMoro 3a
YCTaHOBNEHHOE BPeMS U B OnpeaesieHHbIX YCnoBusix, npu 6uo-
XUMUYECKOM OKUCIIEHUN COAEPXKALUMXCA B BOAE OPraHU4eCKuxX

BeLlecTs

3arpsasHatoLlee

BELLECTBO

BellecTBO nnn cMmech BELLECTB, KONMYECTBO U (UMW) KOHUEH-
Tpauua KOTOPbIX NpeBbIlWakoT yCTaHOBNEHHbIE ANA XMMUYEeCKUX
BELLECTB, B TOM YUCIIE PaANOaKTMBHBIX, MHbLIX BELLECTB N MUK-
poopraHM3MoB, HOpMaTtuBbl U OKa3bIiBaKOT HeratTuBHoe BO3[:|,eI‘/'I-

CTBME Ha OKPYKatOLLYHO cpefy

WHTerpyposaHHoe npea-

npusaTtue B LIBM

MpeanpusTUS, BKIOYalOLWME MPOM3BOACTBO OAHOTO UMW He-
CKOJBKUX BOMOKHUCTBIX MonydabpukaToB (Uenntonosa, Apes-

macca, XTMM), 6ymaru n/unm kapToHa n u3genun u3 Hmux

HewHTerpypoBaHHoe npea-
npuatue B LB

MpesnpusTUS, BKIOYAKOLWME NPOU3BOACTBOTONBKO LIEMON03bI

WM Toneko Bymarv ninmn kapToHa Wnnmn N3Ennin U3 HUX

MOHWTOPVHI BO34encTBNS

Ha OKpY>KatoLLyto cpeay

KomnnekcHas cuctema HabnrofeHUA 3a COCTOSIHUMEM OKpyXa-
foLLer cpefbl, OLEHKM U MPOrHO3a U3MEHEHUIN COCTOAHWUS OKPY-
Xarowen cpefibl NoA BO3AENCTBUEM NPUPOAHBIX Y @aHTPOMOreH-

HbIX (paKTopoB
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Haunnyuwas goctynHas

TexHonorma (HOT)

TexHONorvs, OCHOBaHHAast Ha NOCNEAHNX AOCTKEHUAX HayKN 1
TEXHUKWN, HaNPaBneHHas Ha CHWKEeHWe HeraTMBHOro BO3dein-
CTBMSI Ha OKPYXaIOLLYI0 CPpeay v MMeroLWwasn YCTaHOBNEHUIA CPOK
NPaKTUYECKOro MPMMEHEHNST C YYETOM 3KOHOMUYECKMX M COLM-

anbHbIX PakTopoB

BaselleHHble BeLlecTBa
(BB)

OpraHuyeckre 1M HeopraHM4Yeckme YacTuLbl, CoaepKalimeca B

CTOYHOW BOAE BO B3BELLEHHOM COCTOSHUN

Mbinb (B3BELUEHHbIE BE-

Lecrea)

YacTuupbl HEOPraHMYeckMx W/MIN HECTOPEBLUMX OpraHUYecKmx

BELLECTB, COAEPXaLLMEC B OTXOAALLMX rasax

Pacxon cTouHbIX BOA,

O6beM CTOYHBIX BOJ, MPOTEKAOWMA B €4UHULY BPEMEHW, Be-
FMYMHa KOTOPOro SBMsSeTCA 6a30BON MPU pacyeTe KaHanusaum-

OHHbIX 1 OYUCTHBIX CETEN N COOPYXKEHWI

Obwas BoccTaHoBnEHHadA

cepa

COBOKYMHOCTb ra3000pasHbIX COEAVMHEHWUNA Cepbl, COCTOALLMX
npy CcynbMUTHOM MPOU3BOACTBE MPENMYLLIECTBEHHO U3 CepHU-
CTOro aHrvapuaa, a npuv cynbgarHOM BKIoyaroLLee B CBON CO-
CTaB Takke CepOBOAOPOA W €ro OpraHMmyeckue rnpousBoAHbIe
(MeTUNMepkanTaH, AUMeTUNCcynbdua, AuMeTUnancynbug, Ko-

TOpble BoccTaHaBnueatotes Jo SO2)

docthop obmin (Posw)

CymmapHoe copgepxaHne gocdopa B CTOUHbIX BOAAX B BUAE

OopraHn4eCckunx n HeopraHn4eCckux coeVHEHUN

Xumunyeckoe notpebne-
HWe kucnopoga (XMK)

KonnuyectBo kucnopoga, noTpebnsemoro npu  XUMUYECKOM
OKMCNEHUN COoAEpXalLMXCsl B BOAE OPraHNYecknx U HeopraHu-
YECKUX BELWEeCTB NoA AEUCTBMEM pPasfMYHbIX OKUCIIUTENEN.
BbipaxatoT B MUNNMrpamMmmax sKBMBarneHTa Kucrnopoga Ha nutp
uccneayemon Bogbl M Npy HEOOXOAUMOCTU MEPECUUTLIBAIOT B
Kr/T npoaykumn. MpuHATo cuutarb, 4To nokasarens XMNK asns-
eTca 0606WwarLmm nokasarenem, xapakTepuayowmm cTeneHb
3arpA3HeHHOCTM BOAbI BELLECTBAMW OPraHWY4eckorW npupofabl.
YcraHoBneHo, u4To uWHTerpanbHein napametp XIMK sasnsetca
Havbonee WHpOPMAaTUBHBIM W MPUOPUTETHLIM MOKasaTenem
3KOJIOTMYECKOTO COCTOSIHWA NoKanbHbIX, OBGOPOTHBIX U CTOYHBIX

BO/,
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NOX

CyMma OKCMAOB a3oTa, 00pasyowmXCa Npy CKUraHWM Pasnny-
HbIX TONAMB B TOMKAX KOT/IOArPeraToB Kak U3 asoTcoaepKaLymx
COeMHEHWI, BXOAALUMX B UX COCTaB, TaK M M3 asoTa BO3dyxa,

nogaBaeMoro B KoTnoarperar Afs NoAAepXaHUA ropeHrs

WHTerpansHble nokasate-

nn

MokasaTenu, xapakTepusyome rpynnbl MHAVBUAYaIbHBIX Be-
LLEECTB CO CXOAHLIMW CBOMCTBaMMU, XapaKTepucTUKamMmmn Unm npu-

3HaKamMun

MapkepHble BeLlecTBa

(Mnn mapkep)

Hanbonee sipkvin npefcraBUTENb KOPPENALMOHHOW Nnesabl,
KOTOpbIA BbIOMPaeTCa UCXOAS W3 OnpeaeneHHbIX KpUTEpUesB.
OcobeHHOCTLI0 MapKEPHOro BELLECTBA ABMAETCA TO, YTO MO ero
3HAYEHMIO MOXHO OLIEHWUTL 3HAYEHWUSI BCEX BELLECTB, BXOAALLMX

B KOPPENALMOHHYIO Nnesay

KomnnekcHoe skonormnde-

CKOe paspeLueHme

JIOKyMEHT, KOTOpbIN BbIAAETCA YMNOINHOMOYEHHbIM deaepans-
HbIM OPraHoOM WCMOSNHATENBbHOW BRacTV OPUANYECKOMY nULy
UNn MHOVBUAYanbLHOMY NpeanpUHUMaTento, OCyLeCTBNAIOLLUM
XO3ANCTBEHHYIO U (UNN) MHYIO OEATENbHOCTE Ha 06bekTe, oka-
3bIBAOLLEM HEraTVBHOE BO3LEWCTBME Ha OKPYXatoLylo cpeay,
n coaepxut obsasatenbHble AN BbINONHEHWA TpebosaHus B

obnacTu oxpaHbl OKpyXaroLLen cpeabl

Ob6esBpexuBaHme 0TXo-

foB

O6paboTka OTX0L0B, B TOM YMCNE CKUraHne n obessapaxuba-
H/E OTXOLOB Ha CneuvanuavMpoBaHHbIX YCTaHOBKax, B LIENsiX
npefoTBpalLLeHUs BpeLHOro BO3AEWCTBUSI OTXOAOB Ha 340pO-

BbE YEnoBeKa 1 OKPY>KaloLLyo MPUPOAHYHO cpeay

ObpalleHre ¢ oTxoaamm

[eaTtenbHOCTb, B npouecce KOTOpoW obpasyloTcss oTxoabl, a
Takke JesTenbHOCTb Mo cBopy, Ucnonb3oBaHUo, 06e3BpeXu-

BaHMKO, TPaHCNOPTUPOBaHWIO, pa3mMeLleHno O0TXxo40B

OBbekT no pasmelleHUo

oTXo40B

CneuuwansHo obopyfoBaHHOE COOPYXEHWe, npefHaszHauYeHHoe
AN pasMeLLeHns OTXOAOB (MOJSIMIOH, LUNaMOXPaHUINLLE, XBO-

CTOXpaHUNM1LLE, OTBan FOpHbIX MOPOS, U ApYroe)

OuucTtka rasa

OtpeneHve OT rasa wnu npespaiieHne B OGesBpegHoe CocTos-

HVe 3arpASHALLMX aTMOCdEepPY BELLECTB

OunLLEHHbIN ra3

a3, NoABeprHyTbIN OUYUCTKE B OUMCTHBIX COOPYXEHUAX LO Tpe-

Byemon 4ncToThI

npOMbILUJ'IeHHaﬂ NbiNb

Mbib, BXOAAWAA B COCTaB NPOMBILLINIEHHOrO BbiGpoca
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YaoeneHbIh pacxog cTou-

HbIX BOZ

Ob6bem BOAbI, MOCTYNaKOLWEN B BOAOEM, B pacyeTe Ha TOHHY

BbipabaTbiBaeMon NpoayKLum

CTaumoHapHbIA NCTOYHWK

NcTouHuK 3arpsasHeHnst OKpy»KatoLLiei cpefbl, MECTONONOXEHME
KOTOPOro OMnpefeneHo ¢ NPYMEHEHEM eVMHOWN rocynapCTBeH-
HOW CUCTEMbl KOOPAMHAT WM KOTOPbIN MOXET ObiTb nepeme-
LeH MOCPEACTBOM MEpPEeABMKHOrO WCTOYHMKA 3arpsisHeHUs

OKpyXatoLLer cpefbl

TexHonornyeckne Hopma-

TNBbI

Hopmatuebl BbIGpoCcOB, COPOCOB 3arps3HAOWMX BELLECTB,
HOpMaTMBbl AONYCTUMbIX (PU3NHECKUX BO3LEUCTBUMA, KOTOPbIE
YCTaHaBnMBaKTCA C MPUMEHEHMEM TEXHONOTMYeCcKUX Mnokasa-

Tenen

TexHonornyeckne nokasa-

Tenm

Moka3aTenm KOHLEeHTpaLmK 3arpsa3HaoLLIMX BeLLecTs, oGbema 1
(unn) Macchl BbIGPOCOB, COPOCOB 3arps3HSIOLLMX BELLECTB, 06-
pasoBaHUs OTXOAOB MPOW3BOACTBA W NoTpeGneHus, notpebne-
HWS BOAbLI M UCMONb30BaHMS SHEPreTUYECKUX PECYPCOB B pac-
yeTe Ha eJuHVLY BPeMeHW UMW efUHWLY NPOM3BOLMMON NpPO-

AyKUMM (ToBapa), BbINOMHAEMON paboThl, OKa3biBAEMOW YCNyM

YaeneHble BblaeneHns 3a-

rPA3HSAOLEro BeLLecTBa

KonuyecTBo BpeaHOro BellecTsa, BblAensoweeca B xoae ne-
pepaboTkM UMM MepeMeLLeHnst eauHULbl Maccbl Matepuana

VNN B eAMHULYY BpeMeHmn paboTsl eanHULbI 060pya0BaHUS

3axopoHeHne oTXoL0B

M3onaums oTxof0B, He noanexalmx AanbHenwemMy Ucnonb30-
BaHWIO, B CreumarnbHbIX XpaHUnuiax B Uenax npeaoTepallie-

HYS MonNagaHns BpeAHbIX BELLECTB B OKPY)XatOLWy NPUPOAHYLO

cpeay

HaunoranbHas cTtparerns

OxpaHbl NpUpoabI

CTparerus, Lenblo KOTOPOW SBMSIETCS BbIABNEHNE CaMblX aKTy-
anbHbIX NoTpebHocTel B 06nacTu okpyxXarowen cpegbl, CTUMy-
NINPOBaHME LUIMPOKOro 0BCYXAeHMs 3Konormveckmx npobrem B
CTpaHe, pas3BuThe SKOMOMMYECKOro CO3HaHWSA, BbiAeneHne Tpy-

[0BbIX M (OMHAHCOBbLIX PECYPCOB U T. 4.

OTxoabl NponsBoacTea u

notpebneHus

OcraTku cbipbs, Marepnanos, nonydgabdprkaTos, UHbIX U3AENUN
U1 NPOAYKTOB, KOTOpble 06pa3oBannck B NPOLIECCEe NPON3BOA-
cTBa unu notpebneHus, a Takke ToBapbl (MPOAYKUMS), yTpa-

TUBLWIME CBOW NOTPEOUTENBCKUE CBOMCTBA
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OxpaHa okpy:aroLLen

cpeasl

LEeATeNbHOCTb OPraHoB rocyAapCTBEHHOM BRactn Poccuinckomn
dPefepauyun, OpPraHoB rocyfapCTBEHHOW Bnactn cyObekToB
Poccuiickon depepauymmn, opraHoB MECTHOrO CamOynpaBneHus,
06LLEeCTBEHHBIX U MHBIX HEKOMMEPYECKUX 0ObeiVHEHWN, topu-
LWNYECKNX N PUBNYECKMX ML, HarpaBeHHas Ha COXpaHeHWe U
BOCCTaHOBIEHME NMPUPOLHON Cpedbl, paumoHansHoe UCrorb3o-
BaHVEe 1 BOCMPOW3BOLCTBO NMPUPOAHBIX PECcypcoB, MpPeaoTBpa-
LLeHNe HeraTMBHOIO BO3AEWCTBUSI XO3ANCTBEHHOM U MHOWN aes-
TENbHOCTM Ha OKPYXKatoLLYyHo cpefy M NUKBUAaUMIO ee nocnea-

CTBUI

O4mnCTHBIE COOPYXEHUS

CneumaneHble VHXEHEPHbIE KOHCTPYKLMW, MpeaHa3HaYeHHble
ANA NPOBEAEHNS MOCNEAOBATENIbHOM OYMCTKM CTOYHbIX BOA OT
3arpasHALWNX BellecTB. B KOMNNEKC OYMCTHBLIX COOPYXEHWIA
MOryT BXOAWTb COOPYXXEHWUS MEeXaHWYecKOW (CcuTa, peLueTku,
TNOBYLLKM W T. M.), PU3MKO-XMMUYECKOW (xnopaTopbl, ncnapure-
I, OCBEXUTENW, O30HATOpPbI, YNbTPa3BykoBble U BakTepuuma-
Hble YCTaHOBKM U T. n.), Guonormndeckon (6nodunbTpbl, nons

OpOLLEHNS, a3pOTEHKK, NONA PUNbTPaLMK U T. A.) OYUCTKM

MepepaboTka oTX0A0B

Mony4yeHve AONONHUTENBLHOW FOTOBOW MPOAYKUMU MO onpeae-
TNIEHHOW TEeXHOMOrMM C UCTIONb30BaHMEM OTXOAOB B KadecTBe

CbIpbsi

MpepoTBpaLleHve 3arpas-

HeHUA

Wcnonb3oBaHne NpoueccoB, NPakTUHECKUX METOLOB, Marepua-
FIOB UN NPOAYKUMM, KOTOPbIE MO3BOMAT mnaberarb sarpsasHe-
HVSI, YMEHbLATb ero mnm GopoTbCA C HUM, a Takke MOryT
BKIIOYATE PEUVKNVHI, OYMCTKY, M3MEHEeHWs1 mpouecca, Mexa-
HW3MbI yNpaBneHus, 3deKTMBHOE UCTIOSNL30BAHWE PECYPCOB 1

3aMeHy maTtepuana

PasmelyeHre otxoaoB

XpaHeHve N 3aX0pOHeHNe 0TXOA0B

PaseuBaroancs TexHo-

normna

TexHonorua, OCHOBaHHaA Ha HOBEWLLMX AOCTWKEHUAX Haykn n
TEXHVKK, MO3BONSAIOWAN OXMAATb MNOMyYEHUE 3HAYUTENBLHOrO
3KOIOrMYECKOro, 3KOHOMUYECKOro U TEXHONOMMYECcKoro adpdex-
Ta, HaxoAALWAACa B CTaanM AOpaboTKM U OCBOEHWA, U He Mpo-
wejwas AOCTaToOMHO LUMPOKYHO anpobaumio B NPOMBbILLNEHHO-

CcTn
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PauvoHansHoe npupogo- |Cuctema LesTenbHOCTU, NpuaBaHHas obecrneynTs SKOHOMHYHO
nosnb3oBaHne 3KCMMyaTaumio NPUPOAHbLIX PECYPCOB WM YCNOBMA U Hambonee
3PPEKTMBHBIA PEXUM NX BOCMPOM3BOACTBA C YHETOM Mepcrex-
TMBHbIX MHTEPECOB Pa3BMBaIOLLErOCH XO3ANCTBA W COXPaHEHNS

340pOBbSA NoAen

Cbpoc C6pacbiBaHne oTpaboTaBLUMX BOJ, NPOMBILLNIEHHOro npeanpus-
TWS,, CEMbCKOro MMM KOMMYHaIIbHOMO XO3SINCTBA B MPUPOAHbIE

BOAHbIe 0OBEKThLI MOCHE OYMCTKM U BG83 OUMCTKU

TexHonornyeckun HopMa- |HopmaTve fonycTuMbIX BeIOpOCOB 1 COPOCOB BELLECTB N MUK-
T”B pOOpraH1M3MoB, KOTOPbIA YCTaHaBNMBaETCA ANS CTaUMOHapHbIX,
nepeaBMXKHBIX N UHBIX WCTOYHMKOB, TEXHOMOMMYECKMX MpoLiec-
coB, oBopyLoBaHMSA U OTpaxkaeT AOMYyCTUMYH Maccy BblIGpocos
1 cOpPOCOB BELLECTB Y MUKPOOPraHW3MOB B OKPYXXaloLLyto cpeay

B pacyeTe Ha efMHVLY BbinNyckaeMol NpogyKumm

YcTondmBoe passutue OcyuwiecteBneHvne pestenbHocTM obwectea Takum obpasom,
4yTOObl YAOBMETBOPUTL OCHOBHbIE >XM3HEHHbIE MOTPEBHOCTU
HbIHELLUHero 1 OyayLIMX NOKONeHU nogen 6e3 NpuuMHeHns He-
obpatmmoro yuwepba Guoctepe (Ykasom lMNpesmgeHta Poccuii-
ckom ®epepaumm ot 1 anpensa 1996 r. Ne 440 1 nocTaHoBNEHW-
em MpaeuTensctBa Poccuiickon depepauum ot 8 maa 1996 r.
Ne 559 6bina npuHsaTa CtpaTerna ycronumsoro passutus Poc-

cuiickon deagepaumin)

PasButie, npyv KOTOPOM YAOBMETBOPSOTCA NOTpebHOCTU
HacTOosLLEero BpemMeHu, Ho npasa ByayLMX NOKONEHUN Ha Takue

BO3MOXHOCTW He AO/MKHbI HaxXo4uUTbCA NoA4 prOSOﬁ

XpaHeHve o0TXo40B CogepxaHve oTX040B B 06bekTax pasMeLLEHUA OTXOAO0B B Lie-
NSX WX MOCMEAYHLEro 3axXOPOHEHUs, 00E3BPEXVBAHWA WK

ncnone3oBaHnA

0O603Ha4YeHnsa 1 cokpalleHus

BAT - best available technology, Hauny4was gocrtynHas TexHonormsa
BREF - BAT reference documents, cnpaBoyHble 4OKyMeHTbI EBponenckoro cotosa no
Hanny4wmnM JOCTYMHbIM TEXHOMOMMAM AN1A OTAENbHbIX OTPACen NPOMBILLIIEHHOCTH

ISO, UCO — MexayHapogHasa opraHv3aums no ctaHgapTMaaumm
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OSPAR Convention — KoHBeHUMA No 3awyMTe MOPCKOM OKpyxatoLleln cpefbl Cesepo-
BoctouHo ATnaHTukm, 1992 r.

OKB3[ - obLuepoccuiickuii knaccubmkaTop BUAOB 3KOHOMUYECKON AeATENBHOCTM

OKMNA - obLyepoccrinckuin kKnaccudgpukaTop npoaykLmMm no BuaamM 3KOHOMUYECKON Aes-
TenbHOCTU

HCT — HamnyJwas cyliecTBytoLias TEXHONorusi

HAT — Hauny4was gocTynHas TexHonorus

NI — nHTerpnpoBaHHoe npegnpusitne

T C-nHbopMaLMOHHO-TEXHUYECKMIN CMPaBOYHMK

TPl — TexHuueckas paboyas rpynna

MNT — nepcneKkTUBHbIE TEXHONOTNM

a.c.n. — abcontoTHO-Cyxan gpeBecnHa

a.c.u. — abcontoTHO-Ccyxas Lenntonosa

B.C.L|. — BO3AYLLUHO-CyXas Lienntonosa

B.C.M. — BO3yLLHO-CyXas Macca

a.c.B. — abCOMHOTHO-CyX0e BELLECTBO

K.WW.A4.- KNCNopoaHoO-LenoYHas genurHudunkauyms (KLLD)

CBnT — cpefHeCyTOYHbIN BbIXOA NPOAYKTa B TOHHaX

CPA — Bapka Lenntonosb! cynsgarHsIM crnocobom

CPU — Bapka Lennonosbl cynboUTHLIM cnocobom

HCIML, — HewTpanbHo-cynbduUTHas nonyuernntonosa

O0M - pecounbpepHan fpeBecHas macca

PMM - pachunHepHas MexaHuyeckas macca

TMM - TepMmomexaHnyeckasa macca

KLLO — kmcnopogHo-LwenoyHas obpaboTka

ECF — texHonoruns otbenku uennonosbl 6e3 ncnonb3oBaHWA MONEKYNApHOro xrnopa u
rmnoxnoputa

TCF — TexHomnorns otéenku Lenntonoabl C NonHbIM UCKIYeHWEM XJIOPCOAEPXKaLLMX
peareHToB

MPK — marHuiipereHepaumoHHbIe KOTbl

CPK - copopereHepaumOHHbIA KOTEN

WP - n3secre-pereHepaymoHHas nedb

9C® — anekTpocTaTuyeckuii punbTp

ANr— aypHonaxHyuimne rasbi
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BK-BbICOKOKOHLIEHTPUPOBaHHbIE

HK -H13KOKOHLEHTPUPOBaHHbLIE

CBC - cymmapHas BoccTaHoBneHHas cepa
JIOY - neTyume opraHnyeckue yrnepoapl
OMMM - oTxoabl Npon3BoaCTBa M NoTpebnerHns
OPO — 06bekT pasmeLLeHnsa 0TX0408B

MAK — npegensHO fonycTMas KoHUEeHTpaums
MNAB — npeaensHO fonyCTMMBIN BbIGpoC

HAB — HopMaTMBbI AONYCTUMBIX BIBPOCOB
HAC — HopmaTKB aonycTMMoro copoca

3B — sarpsisHsoLWune BeLlecTsa

B.C.M. — BO3[YLUHO-CyXasa macca

K.L.A. — KUCnopoaHo-LenoyYHasa agenvrHndukaumns (KLWA)

BB - BaBelueHHbIE BellecTBa

AOX (AOT) — apgcopbupoBaHHble opraHuyeckue ranoreHsl. ObLiee cogepxanHme xno-

pa B OpraHn4yeckmx BellecTBax CTOYHbIX BOA.

BMKn - GruoxnMmmyeckoe notpedbnerHre kuenopoaa (nornHoe)

XMK (COD) - xumnyeckoe noTtpebneHve kucrnopoga. Konmyecteo kucnopoga, no-

Tpebrnsemoe npy NMOTHOM XMMMUYECKOM OKUCTIEHWW BELLECTBA, MPUCYTCTBYHOLLErO B CTOYHbIX

BOAAX.

Nosw - (Niot) — A30T. OBLiee KONMYECTBO OPraHWYeCcKOro M HeopraHWYeckoro asora,

13mepseMoro kak oblee copepxanve asora (Nobwy)

Posu (Ptot) - Poccop. OblLLiee KONMMUECTBO OPraHNYECKOTO M HEOPraHNYECcKoro gocgo-

pa, n3mepseMoro kak obLyee copepxanne docdopa (Posw,)

bOM — 6ymarogenarensHaa mamHa

KAM — kapToHoAenaTtensHasa malumHa

ACOLY - aBTOMaTM3NpoOBaHHas CMCTEMa ONepaTUBHOro ANCNETYEPCKOro ynpasneHus
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MpunoxeHve b
(vHpopMaUNOHHOE)
YpOBHM aMuccuin U NoTpedrieHus, COOTBETCTBYIOLWME HaUNy4lLUM

OOCTYyNHbIM TexHonoruam (HAT)

PacxopHble nokasatenu npuseneHsl cornacHo cnpasoyHnky, BREF (EU), 2015 [3].

Tabnuua B.1 OcHOBHbIe pacxoaHble nokasarenu no NPOM3BOACTBY LUenbI

HaumeHoBaHne EAnHULBI n3mepeHns Pacxop
Pacxop GanaHcoB Ha 1T nn.M/T B.C.L, 3+6
B.C.L,.

OneKTPosHeprns Ha kBT/M> 10

1M3.,qpeBecv|Hb| (nukBng)

OnekTposHepris Ha 1T kBT/T B.C.L. 60
B.C.L,. kBt/T B.C.LL. 45
-Npy Hann4uK oToenkn
ECF

O6bem cTokoobpasoBaHUs

- NPV B@XHOW OKOpKE M B.C.Y 3-10

- MPW CyXOl OKOpKe M B.C.L 0,5-2,5

Tabnuya b.2 Pacxof OCHOBHbIX XMMUKaToB Npu npou3soacTee 6eneHon 1 HebeneHou cynbdaTHON

Liennionosbl
HaumeHoBaHue xumukara Pacxog, kr/T. B.C.L.,

MNPy NPOU3BOACTBE LIeNMionosbl CybaTHO:

HebeneHon 6eneHou
NaOH 10-20 25-30
02 NA 5-25
NaClO3 NA 15-50
EDTA NA 0-4
SO; NA 2-10
H20, NA 2-30
Os NA 0-5
MgSO4 NA 0-3
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HanmeHoBaHue xumukaTa Pacxog, kr/T. B.C.L.,

NPy NPOU3BOACTBE LIENON03bl CyNbMaTHOM:

HebeneHon 6eneHoun

Ca0 5-10 5-10

MNpumeyanue:
ABCONIOTHbIE 3HAYEHUS pacxoJa XMMUKATOB npuBeaeHbl B nepecyeTe Ha 100% KOHUEHTpauuio.

NA = He umeeTcs.

Tabnuuya B.3 Pacxog cbipbs U KONM4ecTBo 06pasyomxca NoBOUHbIX MPOLYKTOB NpU MPOU3BOACTBE

AuoKcuaa xnopa pasHbimMy criocobamu

Croco6 Matucor” | HP-A SVP- SVP- SVP-HP, VHTe-
npov3soacTBa LITE,R8 | SCW, R11? rpupo-
R10 BaHHbIN
SVPHCI
unn R6
Cbipbe (1/7 ClOy)
Xnopart HaTpus 1,8 1,65 1,65 1,64 1,65 NA
CepHas k1cnota 1,40 2,10 1 0,8 0,78-1,03" NA
Anokeng cepbl 0,8 NA NA NA NA NA
MeTaHon NA NA 0,17 0,17 NA NA
Mepokcng Bogopoga NA 0,29 NA NA 0,29-0,32 NA
OnemMeHTapHbIA Xnop NA NA NA NA NA 0,73
Map NA NA 4,2 5,50 55 8
OnekTpuyeckas 80 80 130 160 130 8 900

aHeprna (KBt/v)

Mo6ouHble npoaykTbl (T/T ClO2)

Xnop B ClO; 0 0 0 0 0 0,24
Na SO, 1,20 1,10 NA 1,10 1,107 NA
H2 SO4 1,50 1,30 NA NA NA NA
03 NA 0,26 NA NA 0,26 NA
MNpumeyaHue:

NA = He umeerTcs.

D Mcnonb3yetcs 6e3 nobasneHus conu.

2

) Konuuectso KMCNOTbI, NOTpebnsieMoe B NpoLeccax Ha OCHOBE Mepokcuaa BoAOpOAa, 3aBUCUT OT onepa-

LIMOHHON AEeATENbHOCTH.

437



Tabrnmuya b.4 Pacxoa napa Ha 3HeproadeKTUBHLIX NPeanpuUsSTUSX MO MPOU3BOACTBY TOBapPHOW

cynbarHon 6eneHom Lennionossbl (CpeAHeroa0Bas BENUUMHa)

Mpouecc Bapka KucnopopHas | Ot6enka| Cywka | Beinapka | Ocranb- WUtoro
Aenvrinduka- Hoe
umsa

Pacxon 1,6-2,0 0,2-0,4 15-20|22-26| 4045 | 1,5-2,0 | 11,0120
napa (Fx
/T B.C.U)

Tabnuuya B.5 CpaBHeHne pacxoaos napa B cootBetcTBuu ¢ BREF (EU), 2015 Ha npeanpusaTtusx,

NPOU3BOAALLMX CynbaTHyIo LIennionosy n umetoLmx B ceoem coctase ECF ot6enky.

Pacxoa napa KAM2 Sodravard
(Neto) (no nporHosam)

MoaroToBka ApeBECUHbI 0 ND
Bapka 1,6 2,25
MoaroToeka ropsiven Bogbl - 0,05
KucnopogHasa genurHudukaums 0,14 0,08
OT0enka 1,37 1,33
MogroToBka XMMNKaTOB Ans 0TOENKN 0,10 0,14
HNmoeo no eonokHucmol nuHuu 3,21 3,85
Bbinapka + CTPUNNMHM-KONOHHA 4.01 3,78
Cywka 2,20 2,17
Caxeobayeka + o6ayBka 1,01 1,23
Hmoeo no ebinapke u pezeHepayuu 7,21 7,18
Mpoune, notepu 0,37 0,39
Bcero no kom6uHarty 10,8 11,4
MokynHoe Tonnueo 0 ND
Mpumeuanne:
ND = HeT aaHHbIX

438



Tabnuya B.6 Pacxog anekTposHeprum B cooTBeTcTBUM ¢ EU BAT Ha npegnpuatusx, umetowux ECF
otbenky (gaHHble 2002 1.)

TexHonoru4eckue nepeaensl Pacxog an.aHeprum
(kBT * u/T B.C. Uenntono-
3bl)

MoaroToBka ApeBeCUHbI 450
Bapka 440
MpombiBKa 1 copTupoBaHne HebeneHon Lennonossl 60,0
KWo 60,0
Ot6enka 80,0
CopTtuposaHue 6eneHo Lienntonossbl 45,0
Cyuwka 120,0
Bbinapka 30,0
CPK 60,0
Kayctusauma n o6xur nasectu B UPI (Bkntovas rasndumkanmio 57,0
KOpbI kak Tonnmea)

Oxnaxparoas ballHs (rpagmpHs) 20,0
BoponoarotoBska 20,0
OuucTKa CTOUHbIX BOA, 30,0
MponseoacTeo oTOEnNbHLIX XUMUKATOB (BKIOYAA XMMUKaTbI ANA 10,0
KLWO)

Mpouue notpebuTenun, NoTepn B ceTAX 30,0
Bcero 712,0

Tabnuya B.7 CpeaHnii ypoBeHb pacxoaa 3MeKTpo3HePrun ANs NPOu3BOACTBA XMMUKATOB AN oTben-

Ku
XumukaTtol ana ot6enkm n ctagusa otoenkn (ByKBEHHbBIN KOA) Pacxopg an.aHeprum
(kBT * u/kr xumukara)
HAwvokena xnopa (D) 10,0
Kucnopoa (O) 0,4
O30H (Z) 10,0
Mepokeng (P) 35
'mapokena Hatpus (E) 1,6

439




Tabrnuya 6.8 Pacxop crouHbix Bog B cootBetcTBuM ¢ EU BAT ana Buaos npoaykuun (CpegHeropo-

Bas BENUYMHA)

Bug npoaykuum / nponssoacTBO Pacxop CTOuYHbIX BOA
Benenas cynbdarHas Lennionosa 25-50 M°fr
HebeneHas cynbdarHas yennonosa 15-40m°/T
beneHasn cyneuTHag yennonosa ans npo- 25-50m°fT

nasoacrea dymarn

HebeneHas cyneduTHas Luennonosa ans 20-45m°/T

npoussoacTea dymaru

CynbduTHas Lyennionosa Ha MarHMeBoM Oc- 45-70m°IT

HOBaHWUM

PacTtBopumas Lenntonosa 40-60M°/T

HCny, 11-20M°F

MexaHuueckas macca 9—16M°IT

XTMM 1 TMM 9-16M/T

MpounasoacTBo Bymarn ¢ NCMoNbL30BaAHNEM 1,5-10 M°F7

MakynaTypbl, H& OYALLEHHOW OT Tunorpad- (Bonee BbICOKWI Npeaen AnanasoHa B OC-
CKOW Kpackm HOBHOM CBsi3aH C NPOW3BOACTBOM KapTOHa

ANS CKNagHbIX KOpoBOokK)

MpounssoacTBo Gymarn ¢ MCNonbL3oBaHNEM 8-15 mIt
MakynaTtypbl, OYULLEHHON OT TUNOrpadCKon

Kpacku

MpounssoacTeo BGymarn caHMTapHo- 10-25 M
MMMEeHNYECKOro Ha3Ha4YeH sl C UCNonbL3oBa-
HWEM MaKynaTypbl, O4YULLEHHON OT TUMO-

rpadCKon Kpacku

HeunHTerpupoBaHHble 6yMaxHble NponsBoa- 15-30 M/TOHHY

cTBa
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Tabnuuya B.1 MNepeyeHb MapKkeTHbIX BELLECTB

MpunoxeHune B

(obsa3aTenbHoOE)

MepeyeHb MapKepHbIX BELLECTB

Cb6pocel
Ne | HaumeHoBaHwe mapkep- CoA CoW/OpeBecHas Bymara/KapTtoH
n/n HbIX BELLECTB macca
1 XNK ® ® ®
2 BMNKn ® ® ®
3 BB ® ® ®
4 NoGw, ® ® ®
5 Po6uwy, ® ® ®
6 AOX ® ® ®
Bbi6pochl
7 So6w" ®
8 NO,” - ® -
9 s0,” - ® -

' CymmapHo aumMeTURCYNbtUA, CEPOBOAOPOA, METUIMEDKAMTaH.

2 OT marHuipereHepaumoHHbix Kotnos (MPK).
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MpunoxeHune I'
(ob6a3aTenbHoe)
Mepevyenb HOT

Tabrvya ' MepedeHe HAT

HawmeHosaHue HOT

HAT 1. YnydweHue obLUMX 3KONOrMYECKUX Nokasarenemn NpeanpuaTUi No NPOU3BOACTBY LIENIono3bl, Gymaru U kapToHa nyTem BHeape-

HWUSA U NOAAEPKaHWS CUCTEMbI 3KONOrMYECKoro MeHeaxmeHTa (Environmental management systems-EMS)

HAOT-2. OnTumMansHoe yrnpaBrieHne MarepuanbHbIMM PECYPCaMM M HAAEeXaLLas opraHvsauusa NPOM3BOACTBA AN CBEAEHUS K MAHUMYMY

BO34elCTBIME Ha OKPYXKaIOLLYIO CPeay NPOM3BOACTBEHHbIX NPOLIECCOB

HAOT-3. YnpaeneHne cMCTemMOon NpeaoTBPaLLEHUs 3arpA3HEHUIA CTOUHbIX BOJ, OT XPaHEHUS U NOATOTOBKU APEBECHHbI

HAOT-4. OnTumaneHoe ynpaBneHWe CUCTEMOW NPeaoTBpaLLEHNs 3arpsi3HEHWI CTOUHbIX BO4, CHUXKEHUE pacxoaa cBexel Boabl 1 obpaso-

BaHUA CTOYHbIX BO4 NPU NPOU3BOACTBE Liennionosbl, ,D,peBeCHOl;I Macchbl, 6ymarm, KapToHa

HAOT-5. OnTumanbHoe ynpaBneHue cuctemon notTpebneHna sHeprum U 3Hero3adPEKTUBHOCTBIO ANSA YMEHbLUEHUSI pacxoja TOMMBHO-

3HEPreTMUYECKX PECYPCOB 1 CHUKEHNS TEXHOrEHHOrO BO3AENCTBMA Ha OKPYXKAIOLLYIO CPeAY MPOM3BOACTBEHHbIX NpoLeccos u T3LY

HAOT-6. MpeaoTBpaLLeHne 1 CHKEHNE BbIBPOCOB ra3oBbiX BbIOPOCOB 0OPAa3YIOLLMXCH B CUCTEME CTOYHBIX BOJ,

HAT-7. KoHTponb KMo4veBbIix NapamMeTpoB TEXHONOMMHYECKOro NpoLiecca Ha NpeanpusTUsX (4aBnexHve, Temneparypa, Konm4ecTBo 3arpss-

HEHWUI B AbIMOBbIX rasax, npo4vune Knrovesble MHANKATOPbI, COrMacHO TeXHONOrM4YeCKux pernameHToB Flpe,ql'lpI/IFlTI/Iﬂ)

HAOT-8. KoHTponb nsmepeHue oibpocos B armocdepy (NOx, SO, nbinb)

HAOT-9. KoHTponb v usmepenmne cpocos B Bogy (XIMK, BIMK, B3selteHHble Bewectsa, AOX, obwwmin ocdop, obymii asot, pH, anekTpo-

npoBOAHOCTDL
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Ne HavmeHoBaHue HOT

n/n

10 | HOT-10. PerynspHbIin KOHTPOMb U OLEHKa pacnpOCTPaAHEHNST AYPHOMAXHYLLMX ra3oB U3 COOTBETCTBYHOLLUX NCTOUHMKOB

11 | HAT-11. CHwxeHne obpa3oBaHus OTXO40B, BOBMNEYEHNE B MOBTOPHOE UCNONb30BaHNE N NOATOTOBKA ANS PA3MELLEHMS Ha NOMUroHe

12 | HAOT-12. CHwxkeHne cOpOCOB 3arps3HSIOWLMX BELLECTB B BOAHbIA OOBEKT CO BCEro NPEANpUSTUS, MyTEM UCMONb30BaHWUS MOAEPHU3UPO-
BaHHon ECF ot6enku (6€3 NCnonb30BaHWs 3NEMEHTaPHOro Xropa)

13 | HAT-13. CHmxeHne 3anaxa, BbIBPOCOB BbICOKOKOHLEHTPUPOBaHHbIX (BK) u HM3kokoHLeHTpnpoBaHHbix (HK) aypHonaxHyLux rasos nytem
cbopa BK n HK gypHonaxHyLmx rasoB OT BCEX TEXHOMOMMYECKNX NMPOLECCOB

14 | HOT-14. CHwxeHmne BbiGpocos SO, u OBC 13 pereHepaulMoHHOro koTna

15 | HAT-15. CHwxeHune BbibpocoB NO, 13 pereHepaumnoHHOro KoTna

16 | HAOT-16. CHmxeHune Bbibpocos OBC u3 nasecrepereHepaynoHHOn neun

17 | HOT-17.CHmxeHue BeiGpocos NO, us nssecrepereHepaLuoHHon neum

18 | HOT-18. CHwxeHune Bbibpoco SO, npu cxuraHm BK gypHonaxHyLmx ra3os B cneumanbHbix nevax ans OBC

19 | HOT-19. CHwxeHue BbibpocoB NO, Npu CKUraHMKM KPENKNX AypHONaxHYLUX rasos B cneyuansHon neun ansa OBC

20 | HAT-20. CHwxeHwme BbiGpocoB nbinu o1 CPK, MPT npu ncnonb3oBaHum anekTpoctarnydecknx dumnbtpos (OCP) nnu codetaHne 3CO ¢
MOKpbIM ckpy66epom

21 | HAT-21.CHuxeHne noTpebrneHns TENNOBON 3HEPrMm (Napa) U 3reKTpo3IHepPrum

22 | HOT-22. MNoBbiweHne 3hdEKTUBHOCTU MPOMU3BOLCTBA 3NIEKTPO3IHEPTUM

23 | HAOT-23.CHuxeHne BbIGPOCOB 3arpsi3HSIOLLMX BELLECTB B CTOYHbIX BOAAX

24 | HAT-24. MpepoTepaLyeHue un cHmxkeHne Bbibpocos SO, HOT npumeHsieT c6op BCEX NMOTOKOB rasa C BbICOKON KOHUeHTpaumen SO, ¢ npu-
rOTOBIEHUS BAPOYHOMN KUCMOThI, C KOTNOB, AN Y30POB UMM BbIMBIBHbIX CLIEX U HaNpaBneHe Ha pereHepaymio

25 | HOT-25. MNpegoTBpalleHmne U CHWKEHNE CEPHUCTOrO aHrmapmaa ot NPOMbIBKW, COPTUPOBAHUS U BbINAPKK

26 | HOT-26. CHwkeHne pacxofa TENNOBOW SHEPrumM (napa) aNekTpo3Heprum
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Ne HavmeHoBaHue HOT

n/n

27 | HAT-27. CHwkeHne pacxofa CBEXEW BOAbI, KONTMMECTBA CTOUHbIX BOZ, U HArpy3Kku MO 3arpsa3HSOLLMM BELLECTBaM

28 | HOT-28. CHwkeHue pacxoaa TENNOBOW N 3NEKTPUYECKON IHEPrum

29 | HOT-29. CHwkeHne o6pas3oBaHMs CTOUHbIX BOA

30 | HOT-30. CHmxeHne pacxoga CBEXEN BOAbI 1 BbIOPOCOB 3arpsisHAOLWLMX BELLECTB B BOAY HA NPeAnpusaTUAX, BbiMyCKatoWmxX cneyunanbHble
TexHuJeckne Bugbl bymaru

31 | HOT-31. CHwkeHWe Harpy3ku no BbiGpocam KOMMOHEHTOB MEMNOBanbHbIX CYCMEH3UIN U CBA3YIOLLMX BELLECTB, KOTOPbIE MOMYT HapyLlaTb
paboTy cTaHuumM 61MONOrMYeCKOn OYNCTKU CTOUHBIX BOA,

32 | HOT-32. MNMpeaoTBpalleHme U CHKEHNE3arps3HEHUS CTOYHbIX BOA, NoNagatoLmx B UCTOMHUK BOAbI CO BCEro NpeanpusaTus

33 | HOT-33. CokpalyeHue BbIBpOCOB neTyunx opraHnyeckux coegmHeHnn (JIOC) cotpensHO CTOAWMX UM BCTPOEHHbIX MErnoBarbHbIX yCTa-
HOBOK

34 | HOT-34. YMeHbLUeHMe KONM4YecTBa OTXOA0B, YAansieMblX Ha CBarnku

35 | HOT-35. CHwkeHne pacxoaa TENMNOBOW U anekTposHepriv HOT
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MpunoxeHue [}
(o6a3arenbHoOe)

MepeyeHb TEXHONOIrMYECKUX Nokasarenen B coorsercTeun ¢ HOT

Tabnuvuya [1.1 O6bem cTouHbIx Boa, cootBeTcTBytowmin HAOT B Touke cOpoca nocne TeXHONOrMYeCKkoro NpoLecca Npou3BoaCTea (MapkepHbIi Nokasa-

Tenb)

HavnmeHoBaHue npoussoacTea EavHula CpepHeropaoBoi ypoBeHb

M3MEpeHNa | NOTpebneHnn CTOMHbIX BOA

MPOU3BOACTBO MOATOTOBKU APEBECHOMO ChIPbS mer? 3,00-10,00
MpownssoacTBo HeneHol cynbgaTHoON Lennonossbl Mt 25,00-50,00
Mpon3BoacTBo HeGeneHoM cybgaTHON Lenntososbl Mt 15,00-40,00
MpownssoacTBo cynbduTHOM BeneHon Lennonossl 4ns nponssoacrea bymar mMoIT 25,00-50,00
Mpoun3BoacTBO CynbgUTHOM HEGENEHOW LIennoo3bl 418 NponssoscTea dymar MoIT 20,00-45,00
MpOon3BOACTBO PACTBOPUMON LIENJIHONO3bI M 45,00-70,00
Mpon3BOACTBO HENMTPAIIBHOM CyNbUTHON LIENSIONO3bI M3IT 40,00-60,00
MPOV3BOACTBO MEXAHNYECKON Macchl Mot 11,00-20,00
Mpownssoagcteo XTMM n TMM Mot 9,00-16,00
BymaxHble dabpukm, NCNonb3yroLmne NEPBUYHOE BONOKHO Mt 15,00-27,00
BymaxkHble 1 KapToHHbIE pabpuku, NCMONb3YHOLLME BTOPUYHOE BOSIOKHO Mt 15,00-30,00?
Mpon3BOACTBO CaHUTaPHO-TUIMEHNYECKNX BUAOB Bymaru ¢ MCNonb30BaHNEM BTOPUYHOMO BO- MoT 15,00-25,00
JIOKHa € UCMONb30BaHWEM BTOPUYHOrO BONOKHA
R CpeaHerofoBol ypoBeHb NOTPEONEHUS CTOYHbIX BOJ NPUBEAEH B pacyeTe Ha 1 TOHHY TOBapHOW NPOAYKLMN.
2) Bonee BbICOKMIA npejen gnanasoHa B OCHOBHOM CBSA3aH C MPOM3BOACTBOM KapTOHa NS CKNaaHbIX KOPOBOK).
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Tabnuya [0.2 TexHonorndyeckme nokasarenu, coorseTcrayowme HAT, npyu NnpousBoacTBe CynbdaTHOW/CyNbOUTHOM Lennonosbl U ApeBECHON Mac-

Cbl B COCTaBe MHTErpupoBaHHOro NpeanpuaTus. ﬂeVICTByIOLLlMQ npon3eoacTtea

TexHOMOrNuYEecKMi NokasaTenb CpenHerofoBoe 3HaueHve, Kr/T" CpeaHerogoBoe 3HaueHne Kr/T
% ANS UIHTErPUPOBAaHHbIX MPEANPUSTUNA, B | AN MHTErPUPOBAHHBIX NPEANPUATUIA, B
é’)' COCTaB KOTOPbIX BXOAUT NPON3BOACTBO COCTaB KOTOPbIX BXOAUT NPOU3BOACTBO
Q cynbdaTHON Lienmionossi CYNbGUTHOW LENMonosbl U 4peBeCHON
gr Macchl,
5[ Hebenenas Benenas Hebenenas Benenas
- Lennionosa uenntonosa uenntonosa Lenntonosa
XMK (HeGeneHas/6eneHas) Kr/T 5,00-12,00 8,00-30,00 20,00-40,00 35,00-45,00
BMKn (He6eneHas/6eneHas) Kr/T 0,30-0,70 0,80-1,20 2,00-6,00 2,00-2,60
BB (HebeneHas/6eneHas) Kr/T 0,90-1,20 0,60-1,90 1,00-2,00 1,50-2,00
AOX (6eneHas) kr/m2 0,25-0,40 - 0,25-0,40
Nosu Kr/T 0,25-0,40 0,25-0,40 0,30-0,50 0,40-0,50
Posu Kr/T 0,01-0,04 0,01-0,04 0,03-0,05 0,04-0,05
Pacxop CTOuYHbIX BOA M) 50,00-70,00 100,00-150,00 40,00-90,00 55,00-90,00
Cepocoaepxalyue rasel (CymmapHo H,S, Kr/T 0,25-1,00 0, 25-1,00 - -
MM, OMC)
NOx (B nepecuete Ha NO2) Kr/T - - - 1,8-2,00 (ot MPK)
SO, (oT cxuraHma cepocoaepaLlux ra- Kr/T - - - 2,5-3,00 (ot MPK)
308B)
OTxoabl UMKna pereHepaymm XMMnkaTos, Kr/T 15,00-20,00 15,00-20,00 - 15,00-20,00
nognexalime pasmeLleHno
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TexHONorm4yecknii nokasarenbs

CpepHeronoBoe 3HauyeHue, kr/T"

CpepHerogoBoe 3HauYeHue Kr/T

% NS UHTErpupoBaHHbIX NPEANPUSITUANA, B ANA VHTErPUPOBaHHbIX NPEANPUATAN, B
é’)' COCTaB KOTOPbIX BXOAUT NPON3BOACTBO COCTaB KOTOPbIX BXOAUT NPON3BOACTBO
Q cynbaTHON Lenmnonosbl CYNbGUTHOW LENMonosbl U 4peBECHON
g' Macchl,
g Hebenenas Benenas Hebenenas Benenas
L
Lennionosa Lenntonosa uenntonosa Lennionosa
Buopasnaraembie KOPOAPEBECHbIE U Kr/T 400,00-550,00 400,00-550,00 400,00-550,00 400,00-550,00
oTxoael (B a.C.B.) OTXOfbl COPTUPO-
BaHugA (KocTpa, Cy4-
Kn)
OTXOAbl COPTUPO- Kr/T 5,50-6,00 5,50-6,00 5,50-6,00 5,50-6,00
BaHus (Henposap)
0CafKMN OYNCTHbIX Kr/T 45,00-50,00 45,00-50,00 50,00-80,00 50,00-80,00
COOPYKEHUI
TOKCUYHOCTb OTCyTCTBUE OTCyTCTBUE

" Mokasarerm NpVBEAEHbI NO TOBAPHOW NPOAYKLMU AN MHTErPUPOBAHHbIX NPEeAnpuATMn, c6pockl B BoAY OT ByMarkHOro nponsBoaCcTBa

BKMHOYEHbI.

2 MokasaTeny NpuBeaeHbl Ha TOHHY BO3AYLLHO-CyXOM GENEeHOM Lenmionossi.

3 Pacxog CTouHbIX BOZ (CBEXKeN BOAbI) AaH N0 BCEMY NPEANPUSITUIO C yUETOM PACXOAa Ha OXNaXKAEHUE TYPBUH.
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Tabnuya [0.3 TexHonorndeckme nokasarenu, coorseTcTayowme HOT, npyu NnpousBoacTBE CynbdaTHOW/CyNbOUTHOM Lennonosbl U ApeBeCHON Mac-

coiV. HoBble/MogepHU3npyemble nponssoacTea/

TexHOoMNorm4yecknii nokasarenbs

CpepHerogosoe 3HauyeHue, ke

CpepHerogoBoe 3Ha4eHne kr/T)

% LN UHTErpupoBaHHbIX NPeANPUSTUA, B | 4N UHTErpUpPOBaHHbIX NPEANPUATUN, B
:,-’. COCTaB KOTOpPbIX BXOLMUT NPOU3BOACTBO | COCTaB KOTOPbIX BXOAMUT MNPON3BOACTBO
§ cynbdarHomn Lienmnonosbl CYNbMUTHON LIENIIONO3bl U APEeBECHON
o macchbl
=
g HebeneHas BeneHas HebeneHnasn Benenas
w uennionosa uenntonosa Lenntonosa Lennionosa
XMNK (HebeneHas/6eneHas) Kr/T <5,00 <8,00 <20,00 <35,00
BMKn (He6eneHas/6eneHas) Kr/T <0,30 <0,80 <2,00 <2.,00
BB (HebeneHas/6eneHas) Kr/T <0,90 <0,60 <1,00 <1,50
AOX (6eneHas) K/ <0,25 - <0,25
O6wmii a3oT (Nosw) Kr/T <0,25 <0,25 <0,30 <0,40
OB pocdop (Posu) Kr/T <0,01 <0,01 <0,03 <0,04
Pacxop cTouHbIx Bog, (Hebene- M) <50,00 <100,00 <40,00 <55,00
Has/6eneHas)
Cepocoaeprkallme rasbl (CymmapHo H2S, Kr/T <0,25 <0, 25 - -
MM, OMC),
NOx (B nepecyere Ha NO2) Kr/T - - - <1,8 (ot MPK)
SO2 (oT cxuraHus cepocogepallnx ra- Kr/T - - - <2,5 (ot MPK)
30B)
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TexHONorm4yecknii nokasarenbs

CpepHerogoBoe 3Ha4eHue, ket

CpeaHeropoBoe 3Ha4eHne kr/r"

% LS UIHTErpypoBaHHbIX NPEANpUATUA, B | 4N UHTErpUPOBaHHbLIX NPEANPUATUN, B
:’1) COCTaB KOTOPbIX BXOLMUT NMPOU3BOACTBO | COCTaB KOTOPbIX BXOAUT MPON3BOACTBO
:E cynbaTtHOW Lennonosbl CyNbMOUTHOW LEeNnono3bl U LpeBECHON
i macchbl
=
g{ HebeneHas Benexas Hebenenas BeneHas
w Lennionosa uenntonosa uenntonosa Lennionosa
OTxoabl UMKNa pereHepaumm XMMUKaToB, Kr/T <15,00 <15,00 - <15,00
nognexalime pasmeLleHno
Bruopasnaraemble KOpOApEBECHbIE U Kr/T 400,00-550,00 400,00-550,00 400,00-550,00 400,00-550,00
oTxogbl (B a.C.B.) OTXOAbI COPTUPO-
BaHusa (KOCTpa, Cy4-
Kn)
OTXOAbl COPTUPO- Kr/T <5,50 <5,50 <5,50 <5,50
BaHWa (Henposap)
0CaAKn OYUCTHbIX Kr/T <45,00 <45,00 <50,00 <50,00
COOPYKEHUI
TOKCUYHOCTb OTCyTCTBME OTCyTCTBME

" Nokasarenu npuBeaeHbI MO TOBAPHON MPOAYKLMN A UHTEMPUPOBAHHBIX NPEAMNPUSITUIN, COPOCHI B BOAY OT GYMaXHOrO NPOU3BOACTBA

BKIIOYEHbI.
2)

MokasaTenu npuBeAeHbl HA TOHHY BO3AYLLHO-CYXON 6eneHon Lennonossbl.

3 Pacxog cTouHbIX BOA (cBexel BoAbl) AaH NO BCEMY MPEANPUATMIO C YHYETOM Pacxoja Ha oxnaxgeHue TYpouH.
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Tabnuua [.4 TexHonornyeckne nokasarenu, cootsetcTBytowme HAOT, npy nponaBoacTBe GyMarn 1 KapToOHa B COCTABE HEMHTErPUPOBAaHHBIX Mpes-

npuATUA. JencTBytowme NpomM3BOACTBa

MapameTp

CpeaHerof0Boe 3HaueHme Kr/T"

Ceexve nonydabpukarhbl

BTopunyHoe BONOKHO

Xnmundeckoe notpedbneHne kncnopoga (XIK) 1,80-5,00 4,00-5,00
Bronoruyeckoe notpedbnenune kucnopoga (brKs) 0,30-0,50 0,50-1,00
O6wee cogepxaHne B3BeLLEHHbIX BeLecTs (BB) 0,30-0,70 0,30-0,40
O6wwmin a3oT (Nosw) 0,20-0,30 0,20-0,30
O6uwmn docdop (Pesw) 0,2-0,03 0,02-0,03
Ancopbupyemsble ranoreHopraHudeckune coeguHeHns (AOX) 0,005-0,007 0,005-0,007
Pacxop Bogbl 15,00-27,00 12,00-16,00

T = = -
) 3HaueHus TEXHONMOTMYECKIX NOKA3ATENeil NPUBEAEHDI B PACYETE HA OZHY TOHHY TOBAPHOI NPOAYKLMM. [l HTETPUPOBAHHBIX NPEANPUSTUI OHU BXOASIT B CO-

CTaB 3HaYeHUN NpeablayLUMx Tabnuy,.

Tabnuya [.5 TexHonoruyeckmne nokasarenu, coorsetcraytowme HOT, npu nponssoacTee Gymary 1 KAQpTOHa B COCTaBe HEUHTErpUPOBaHHbIX Npes-

NPUSTUW. HoBble/MOAEPHU3NPYEMBbIE NPOU3BOACTBA

MapameTp

CpepHerogoBoe 3Ha4yeHne ke

Ceexue nonydabpukarbl

BropuyHoe BOMOKHO

Xumunyeckoe notpednenHne kucnopoga (XIK) <1,80 <4,00
Buonornyeckoe notpednenne kncnopoaa (blMKs) <0,30 <0,50
Obuwee copepxaHne B3BeLLEHHbIX BellecT (BB) <0,30 <0,30
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O6wmin a3oT (Nosw) <0,20 <0,20
O6wwit docdhop (Posw) <0,2 <0,02
Ancopbupyemsble ranoreHopraHudeckune coeguHeHns (AOX) <0,005 <0,005
Pacxon Boabl <15,00 <12,00

") 3HaueHms TexHOMOMMYECKMX NOKA3aTENEl NPUBEAEHDBI B PACHETE HA OfHY TOHHY TOBAPHOW NPOAYKLMM. st MHTErpUPOBaHHbIX MPEAMPUSTUI OHU

BXOZSAT B COCTaB 3HAYEHWN NpeabiayLmx Tabnu.
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Tabnuya [.6 C6pochl 3arpAsHAIOWNX BELLECTB CTOYHbIX BOJ, B COOTBETCTBUN C EU BAT-AEL”,

2015r. OT NnpeanpusiTUiA NO NPOU3BOACTBY BeneHon CynbPaTHOW LIEnnionosbl

Mokasarenb CpeaHui ypoBeHb 3arpssHEHWUA, KI/T B.C.L

Xnmuueckoe notpebneHne  kucnopopa 7,00-20,00
(XMK)

B3selueHHble BewecTBa (BB) 0,30-1,50
O6wmin a30T (Noguy) 0,05-0,25%
O6wwmn ocdop (Posw) 0,01-0,03”

3skanunT: 0,02-0,11%

AOX" 0,00-0,20

") BAT-AEL - ypOBeHb COpOCOB, COOTBETCTBYIOLMI BAT, onpeaeneHHbiii B COOTBETCTBMU CO CTaTbEN
3(12) Oupextusbl 2010/75/EC Ha npombiwneHHble copockl (IED).

2 KomnakTHble COOPYXEHMSA OYUCTKU CTOUHBLIX BOA MOTYT MPUBOAUTL K HE3HAYUTENbHOMY MOBLILLEHUIO
nokasarenen c6pocoB.

2 BepxHss rpaHuua agvana3oHa OTHOCUTCA K NMpeAnpusiTUSIM, UCMONbL3YIOLMM 3BKANWUNT B Ka4yecTBe

CbIPbSi U3 PErMOHOB C BbLICOKUM YpOBHEM coaepxaHus docdopa (B 4acTHOCTU, MUpeHEencKoro 3ska-
nunra).

9 [na npeanpusaTuii, UCNONb3YIOLLUX XITOp B COCTaBe 0TOenuBatoLLmnX XMMUKATOB.
ytoL
3 Ona npeanpusTui, NPoU3BOASALMX LENMION03Y C NOBLILLEHHOW NPOYHOCTDIO, XKXECTKOCTbLIO U BLICOKOW

YMCTOTOM (B YACTHOCTU, LiENMoNo3a Ans NPOU3BOACTBA YNAKOBKW XMAKUX NPOAYKTOB W NErKOMEso-

BaHHON Bymarn), ypoBeHb cbpocoB AOX moxeT aoxoautb 40 0,25 Kr/B.C.T LENMNONo3sbl.

Tabnuya [.7 COpockl 3arpsasHSAOLLMX BELLECTB CTOYHbIX BO4 B COOTBETCTBUM ¢ EU BAT-AELY,

2015r. oT NpeanpUSTUA NO NPOU3BOACTBY HEBENEHON CynbgaTHON Liennionosbl

Mokasarenb CpeaHun ypoBeHb 3arpsis3HEHWUA, Kr/T
B.c.U. 2
Xumunyeckoe notpebnerne kucnopoaa (XIMK) 2,50-8,00
BaselleHHkle BelecTBa (BB) 0,30-1,00
OBwmit @30T (Nogw) 0,10-0,20”
O6LLmit Pocdop (Posuy) 0,01-0,027

Y BAT-AEL — ypoBeHb cOpocoB, cooTBeTcTBYIOmHEE BAT, onpeaencHHEIH B COOTBETCTBHU CO CTAaThEH
3(12) Jupexrusst 2010/75/EC Ha npomsimuternsie ¢opocs! (IED).
D YposeHb cOpocos BAT-AEL BapbupyeTcsl B AnanasoHe B CBSI3WU G TEM, YTO YUYTEHbl HEUHTErPUPOBAH-

Hble NPEeANPUATUS MO MPOM3BOACTBY TOBAPHOM LIESTIONOS3LI, @ TAKKE WHTErPUPOBAHHLIE NPEANPUATUS,
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[Mokasarenb CpeaHuii ypoBEHb 3arpssHeHun, Kr/T

B.C.L. 2

MMeloLLMe B CBOEM COCTaBe MPOWU3BOACTBO LIENNIoN03bl (COPOCH OT ByMaKHbIX MPOU3BOACTB BKITOYEHbI).
3) KoMnakTHbIE COOPYXEHWSI OUMCTKM CTOUHBIX BOZ MOFYT MPUBOAMTL K HESHAYUTEMBHOMY MOBBILIEHMIO

nokasarenen copocos.
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MpunoxeHue E
(cnpaBo4HOe)

MeTOoAbl KOHTPONA TEXHONOrM4YeCKUX nokasaTeneun B

CTOYHbIX BOgax

Tabrvua E.1 MeToabl KOHTPONS TEXHONOMMYECKUX NOKasaTenei B CTOUYHbIX BOAAX

Homep meToguku

HassaHue metoguku

TOKCUYHOCTb CTOYHbIX

BOJ

MeToanka onpeaeneHus TOKCUYHOCTU BOJbI, BOAHBLIX BbITSDKEK U3
MoYB, 0CaAKOB CTOYHbIX BOJ, OTXOA0B NO CMEPTHOCTU U U3MEHEHWIO
nnogoBuTocTU uepuogadHuin. ®P.1.39.2007.03221

MeToaunka onpepeneHus TOKCUYHOCTU BOAbI, BOAHBIX BbITSHKEK W3
MoyB, 0CaAKOB CTOYHbIX BOJ, OTXOAO0B MO CMEPTHOCTM U U3MEHEHWIO
nnoaosutocTu gacdHun. PP.1.39.2007.03222

Buonornueckne metoabl KOHTpons. MeTtoauka onpefeneHust TOK-
CUYHOCTU BOJA, BOAHbIX BbITSDKEK U3 NOYB, OCAAKOB CTOYHbLIX BOA U
OTXOA,0B MO M3MEHEHUIO YPOBHA chriyopecLeHyun xnopodmnna un

YUCMEHHOCTW KNETOK Boaopocnen. P 1.39.2007.03223

BrKn

MeTofuKa BbINONMHEHWS U3MEpPEHnn Buoxmmmnyeckon NoTpebHoCTN B
kucnopoge nocne n-gHen nikybauum (BrMK nonH.) B NOBEPHOCTHBIX ,
NPECHbIX, NOA3EMHbIX(TPYHTOBBIX), MUTLEBBLIX, CTOYHbLIX U OYULLEH-
HbIX CTOYHbIX BoAax. MH ® 14.1:2:3:4.123-97 (n3g. 2004 r.)

BaBelueHHble BellecTBa

MeToauka BbINOMHEHUA U3MEPEHWIA COAEPXKaHUS B3BELUEHHbIX Be-
LecTB 1 obLlero cogepxaHus npumeceit B npodax NpUpPOLHbIX W
OYULLEHHbIX CTOYHbIX BOAEX rpasuvmeTpuyecknm metogom MHO ©
14.1:2.110-97 (n3g. 2004 r.)

docoatel (hocop 06-
iy

MeTofnka BbINOMHEHNS U3MEPEHUA MaccoBOW KOHLEHTpauun ¢oc-
daT-noHoB B Npobax NPUPOAHBLIX U OYULLEHHBIX CTOYHBIX BOg ¢o-
TOMETPUYECKUM METOJOM BOCCTaHOBNEHUEM ackOpBUHOBON KUCHO-
Ton. MHAO ® 14.1:2.112-97 (n3p. 2004 1.)

A30T 06LMI

MHO © 14.1;2.206-04 KOnM4YecTBEHHbIA XUMUYECKUA aHanu3 BOA,.
MeToAMKa BbINONHEHUSI UBMEPEHUIA MacCOBOWN KOHLeHTpauymu obLue-

ro asoTta B NPUPOAHbIX N CTOMHbIX BOA4aX.
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Homep meTognkm

HassaHue metoaunkm

AOX

FOCT P 542613-2010 «[lpoueccbl NpoM3BOACTBA LENMONO3HO-
OymaxkHon npombilineHHocTn. MeTon onpepeneHus copepxaHus
apcopbupyembix xnopopradudeckux coeguHeHun (AOX) B npupoa-
HbIX M CTOYHbIX BOAAX MPEANPUATUNA LENoNno3Ho-6ymMaXHoW npo-

MbILLNEHHOCTN»

XMK

MeToauka BbINMOMHEHUS W3MEPEHUN XUMWYECKOro noTpebneHus
Kucnopoga B NPUPOAHBIX M OYMLLEHHbIX CTOYHbIX Bogax. MHIO &©
14.1:2.100-97 (n3a. 2004 r.)

MeTtoauka onpegeneHms BUXPOMaTHON OKUCMISEMOCTU (XUMNYECKO-
ro notpebneHnsa kucnopoga) B npobax MPUPOAHBIX, MUTLEBBIX U
CTOYHbIX BOA (POTOMETPUYECKMM METOLOM C MPUMEHEHUEM aHanu-
3aropa xugkoctn  "®nwopar-02". MHO &  14.1:2:4.190-03
(n3g. 2007 1))

MeToanKka BbINOSIHEHUS W3MEPEHUA XUMMUYECKOro noTpedbneHus
kncnopoga (XMK) B npo6ax nNpupoAHbIX U CTOYHbIX BOZ TUTPUMET-
puyeckum metogom LIB 3.01.17-01 «A»

®P.1.31.2002.00639
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MpunoxeHue X
(cnpaBoYHOE)

MepeyeHb nepCcneKTuBHbIX TeXHONorum

Tabnuua >K.1 MepeyeHb NepcnekTUBHbIX TEXHOMOrUiA

Ne

n.n

HanmeHoBaHue I'IepCI'IeKTVIBHOIZ TexHonornm

Cpoku
KOMMepYe-
CKOW A0~

CTYMHOCTU

. MepeyeHb NepcnNeKTUBHLIX TEXHONOIMIA ONA POCCUACKUX NPON3BOACTB CyrnbdaTHON

uenmono3sbl (MT-1)

1 | NT-1.1 Ot6enka 030HOM 3-5 net
2 | NT-1.2 TexHonorns 6ecxnopHon ot6enku (TCF) 3-5ner
MT-1.3 YacTnyHoe 1 nonHoe 3amblkaHue Bogoo6opoTta oT6ernbLHOro 3-5 net
® uexa
4 | NT-1.4 Masndukauust YEPHOro Ljenoka 3-5 net
5 MT-1.5 YsennyeHne NnponssoacTBa INeKTPO3HEPTN HA OCHOBE NPOAYKTOB G1o- 3-5 net
Macchl U yTUnmsaums nsbbirouHOro Tenna
6 | MNT-1.6 AsTtokayctusaumsa npu gobasneHum Gopara 3-5 net
. MNT-1.7 CenexTuBHOE HeKaTanUTUYECKoe BOCCTAHOBIEHNE B PEreHEePaLNOHHbIX 3-5 net
KoTnax
NT-1.8 YaaneHue xenatvpylowue peareHToB nyTeM BMOMOrU4EeCcKOn OYUCTKU 3-5 net
8 NPV HEBBLICOKOW LLENOYHOCTM UM C UCMOMNb30BaHNEM KMPOMBILLIIEHHBIX MNOYEK»
MT-1.9 MNMonHoe 3ambikaHWe CUCTEMbI C NCMOMNb30BaHNEM 3-5ner
° «MPOMBbILLINIEHHBIX MOYEK»
2. NepeyveHb NepcneKkTUBHbIX TEXHOMOMUI ANA POCCUMCKUX NPOU3BOACTB CYNbodhUTHON 1

HeUTpanbHoO-cynbguUTHON Lenmono3si (MT-2)

10 | MT-2.1 Ot6enka o3oHom (cm. MT-1.1) 3-5 net
11 | NT-2.2 TexHonorus 6ecxnopHon otdenku —TCF (cm. MNT-1.2) 3-5net
12 MT-2.3 YactuuHoe n nonHoe 3amblkaHne BogoobopoTa oT6enbHOro 3-5 ner
yexa (cm. MNT-1.3)
13 MT-2.4 YBenuueHvie Npom3BOACTBA 3MEKTPO3HEPIMM HA OCHOBE NPOAYKTOB Bromac- 3-5 net
Cbl Y yTUnu3ayms n3bbirouHoro Tenna (cm. MT-1.5)
MNT-2.5 YaaneHue xenatvpylowme peareHToB nyTeM OMOMOrM4eckon OuMCTKU 3-5 net
14 | Npy HEBbLICOKOW LLEMOYHOCTU UNK C UCTIONb30BaHUEM MPOMBILLMEHHbIX MOYEK»
(cm. MT-1.8)
15 | MT-2.6 MNonHoe 3ambikaHWe CUCTEMBI C UCMONb3OBAHNEM 3-5 net
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Cpoku

Ne KOMMepHe-
HaumeHoBaHve NepcnekTUBHON TEXHONOrMK .
n.n ckown ao-
CTYnNHOCTN

«NPOMBbILLNEHHbIX noyek (cm. MT-1.9)

MNT-2.7. Aenvrdancukaumsa nepekucbio BOAOPOAA B NPUCYTCTBUN 3-5 net
16 KaTanusaropa B KACIOW cpege.

3. MNepeuyeHb NepcNeKTUBHbLIX TEXHOMOIUIA ANA POCCUMCKUX MPOU3BOACTB MEXAHUYECKOWM
maccbl (MT-3)

17 | NT-3.1 Ot6enka mexaHn4eckon maccobl nepokcnaom sogopoaa (MT-3) 3-5 net
18 | MT-3.2 MNpouecc Thermopulp

MT-3.3 Bueaperune TexHornorum nonyyeHus TMM-XTMM u3 xsonHon 3-5 net
19 wenbl no metoay RTS (cm. Pasgen 4.3.3))

MT-3.4 Bueapenne TexHonorum nony4yenmns XTMM us nuctseHHomn 3-5 net
20 wenbl NO LWenoYHo-nepekucHomy crnocody (cm. Pasgen 4.3.4).

MT-3.5 BueapeHne TexHonorum nonyyeHns TMM 13 xBOWHOM 3-5net
21 | ApeBeCWHbI N0 METOAY MO LLEMNOYHO-NEPEKMCHOMY METOAY

(cm. Pasgen 4.3.6).

MT-3.6 YaaneHne xenatupylowme peareHToB nyrem 61uonornyeckon 3-5 net
22 | OYMCTKM NPU HEBBLICOKOMN LLENOYHOCTU UMK C UCMONb3OBaHNEM

«MPOMBbILLINEHHbIX Novek» (cMm. MT-1.8)

MT-3.7 MNonHoe 3ambIkaHWe CUCTEMBI C UCNONb30BAHUEM 3-5 net
23 «NPOMbILLNEHHBIX noyek» (cm. MNT- 1.9)
24 | MT-3.8 Brocopbuusi Ha N3BLITOYHOM aKTUBHOM wne. 3-5 net

4 MNepeyeHb NepcnekTUBHbLIX TEXHOMOMMIN ANs Nnpon3soacTea 6ymaru u kaptoHa (MNT-4)

MNT-4.1 CHmxeHne pacxoga BoAbl U yaenbHbIX c6pocos npu
25 | opraHusauumn makcumarbHO BO3MOXHOrO 3aMKHYTOroO Lukna 3-5 net

MCnonb3oBaHns 060POTHON BOAbI

MT-4.2 OnTMM3aLMsa CXeMbl OYUCTKN CTOYHOW BOAbI C 3-5 net
26 | UCnonb3oBaHWEM HOBbIX TEXHOMOMUIA BHYTPULIEXOBO

OYMCTKN KMUCKYCCTBEHHOMN MOYKMY.

MT-4.3 MNoBblweHNe CyxocTy ByMaxkHOro NOnoTHa Nocrne NPeccoBou 3-5net
27 | vactv BOM ¢ ncrnonb3oBaHMEM HOBbIX TEXHONOMI

06e3BOXMBAHNSA MaCChI

MT-4.4 PereHepauus n NOBTOPHOE MCNOMNb30BaHUE CTOYHbIX BOJ 3-5 net
28 npouecca menosaHus Bymaru u kapToHa
29 | MT-4.5 lokanbHas npeaBapuTenbHas OYUCTKA CTOYHbIX BOA OT 3-5 ner
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Cpoku

Ne KOMMepue-
HavmeHoBaHWe NepcneKkTUBHON TEXHOMNOTUK .
n.n CKOW f,0-
CTYMHOCTU
npouecca menosaHus 6ymaru u kapToHa
30 | MT-4.6 Mpoknevika 6ymarn n kapToHa 3-5 net
31 | NT-.7 YnpouHeHne Bymaru n kapToHa 3-5 net
- MNT-4.8 PerynuposaHune yaepxaHus KOMNOHEHTOB GyMaXKHOW MacChl 3-5 net
Ha ceTke BOM
5 MepcneKkTUBHbIE GUOTEXHOMOIMMMU, TEXHONOMMKU, OCHOBaHHbIE Ha HOBbIX (hU3UKO-
XUmMmnyecknx metogax gnsa LIBM (MNT-5)
33 | NT-5.1 Buootbenunsanune cynbarHon HebeneHon Lennionos 3-5 net
MT-5.2 BuogenHkuHr (nponssoacTBo Dymarn/kapToHa u3 3-5 net
34 MakynaTypbl)
35 | NT-5.3 PepmeHTaTMBHOE CHUXKEHWNE CMOIMSHbIX 3aTPYAHEHUA 3-5 net
MT-5.4 ®epmeHTaTUBHOE pacLUenneHme Kpaxmana npu 3-5 net
% NPUrOTOBIIEHUN KMEUbHBIX PACTBOPOB ANS KIEUNbHbIX MPEeCccoB
37 | NT-5.5 BropuyHasa nnu buonornyeckas ounctka aspobHbim cnocobom 3-5 net
38 | MT-5.6 Pu3nko-xMMmMYeckas ouUCTKa CToUHbIX Bog AL 3-5 net
39 | OT-5.7 OuucTka CTOYHbIX BOS, 3-5net
40 | NT-5.8 cnonb3oBaHue HU3KOMOTEHLMANBHOMO Tenna. 3-5 net
41 | NT-5.9 BogHbI NMPONM3 opraHn4yecknx 0TxXoa0s 3-5 net
42 | MT-5.10 MNponuTka Wenbl Nnepes Bapkon 3-5net
43 | MT-5.11 MNpombliBKa Lennionosbl 3-5netr
44 | NT-5.12 CopTrpoBaHne LEnmnoro3HON Mmacchl 3-5 net
45 | NT-5.13 Ot6enka uenntonossbl [19] 3-5netr
MT-5.14 Masudurkauma mMenkon dpakumm OTX040B COPTUPOBAHUA 3-5net
40 Lwensbl
MT-5.15 MNepepaboTka 0caaKkoB CTOYHbLIX BOA (KEK, YNIOTHEHHbIA Unn 3-5net
47 | BbICYLUEHHbIN UM 1 0CAL40K) METOLO0M CBEPXKPUTUYECKUX
TexHonorun (CKT)
MT-5.16 TexHonornm NpoM3BOACTBA U UCMOMb30BAHMS 3-5 net
48 | HaHOUEnnono3sbl B NPOM3BOACTBE KAPTOHHO-

OymarkHOM npoayKkumm
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MpunoxeHune U
(o6a3aTenbHOe)
AHeproaddhekTMBHOCTb

1. KpaTkasa xapakrepucrvka OTpacnv C TOUKV 3pEHUA PeCypco- U 3HepronoTpebneHus

Mpon3BoacTBO  LENMIONO3HO-OYMaXKHON MNPOAYKUMU ABMSAETCA SHeproemkmm. [Ans
obecneyeHna TEXHONOTUYECKMM NapoM, TEMNSIOM, 3NEKTPOIHEPINEN Ha MPEANPUATUAX NMe-
totca TOL,. kopofpeBecHble SHEPreTUYECKNE KOTMbI, COL0PEreHepaLmoHHbIe KOTMbI U Spyroe
3HepreTndeckoe obopyaoBaHve. Mcnonb3ytoTcs Bce BUAbI TONMMBA, Takue Kak NpupoaHbIn
ras, yronb, MasyT. Bbicoka [ons MCnonb3oBaHWsi BO3OGHOBMSAEMbIX MCTOYHMKOB SHEPTuu,-
OuoTonnMBa, BKIHOYasA KOPOAPEBECHbIE OTXOAbl, YePHbIN LLENOK, OCaLKN OYUCTHBLIX COOPY-
KeHun. (cm 1.1.3)

B cBs3n ¢ 3TMM HEOOXOAMMO BKITHOYEHNE MEP MO MOBbILLEHNIO SHEProahdeKTUBHOCTM
Lienntono3Ho-6ymMaxHoro Npon3BoACcTBa.

2. OCHOBHblE TEXHOMOrMYECK/E MPOLIECChI, CBA3aHHbIE C MCMOMb30BaHUEM SHEPruN.
TexHOMorM4Yeckne npoLieccsl NMpPOM3BOACTBA LIENIONO3HO-GYMaXHON NPOAYKLMM

CBfi3aHbl C 3HAYUTENbHBIM UCNONL3OBaHNE TEMMNOBOW U anek'rpmqecmﬁ SHeprun.

3.Pacxop aHepropecypcoB Npu NpouU3BOACTBE LIeSUIONO3HO-0YMaXHON NPoAyKLMK
(cm. Pasgen 3)

Tabnuya N1 Pacxoa aHepropecypcos Npu NPOU3BOACTBE LIENIIONO03HO-6yMaXHON NpoayKLun

Pacxog, Ha 1 T ToBapHO#M npoaykuuu”
HaumeHoBaHue aHepropecypcos EnvHuubl namepenus
MUHUMAanbHBIN MaKCUManbHbIn
MoaroTroBKa ApeBeCUHbI
Map Ha 1 nn. M° 6anaHcos Mkan/nn.m® 0,002 0,008
OnekTposHeprus Ha 1 nn. M 5
kBTtu/nn.m 7,30 33,50
6anaHcoB

MpoussoacTBo cynbohaTHON LEeNoNo3bl

Heb6eneHan uennionosa

Ha 1 T B.C.UENNONO3bI NO Bapke

Tennoeas aHeprus:

- BapO4HbIA OTAEN kan/T 0,49 1,79

-Kwa [kan/t 0,81 0,81
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HaumeHoBaHune aHepropecypcos EanHWLbI n3MepeHuns Pecxoa Ha 17 T?BapHOﬁ nponykummj)
MWHUManbHbIN MakcumMmanbHbIn
OneKkTpoaHeprus
- BAPOYHbIN OTAEN KBT-u/T 100,00 167,00
- KWwAa KBT-u/T 12,00 16,00
BeneHas uennionosa Ha 1 T B.C. TOBapHOW LUENMONO3bI
Tennoeas sHeprus kan/T 0,20 1,33
OnekTposHeprus KBT-u/T 62,00 236,00
MonyyeHne AOBYOKUCU xrnopa Ha 1 T aByokuncu xnopa
no TexHonorum MeTUCOH unu
HP-A
OnekTposHeprusi KBT « ufT 80,00
MonyyeHne pByokucu xnopa Ha 1 T gByokucu xnopa
Mo WUHTErpupoBaHHON TEXHO-
norun Chemetics
Map TIT 8,00
OnekTpoaHeprus KBT-u/T 8900,00
Mpon3BoaCcTBO HEUTPANbHO-CYSbUTHON LIENSTIONO03bI

Ha 1 1 B.C. Nnonyyennonossi
Map [kan/T 0,43 0,55
OnekTpoaHeprus KBT-u/T 189,00 335,00

MpousBoacTBO CynbPUTHON LEennono3bl
HebeneHas uenntonosa
Map lkan/t 1,00 1,50
OnekTposHeprus KBT-u/T 237,00 318,00
BeneHas uennonosa
CM. pasgen cynbcartHas Len-
nronosa
MpousBoacTBO APEeBECHON MEeXaHUYECKOWN Maccehbl
DedunbpepHasa gpeBecHaa macca
Nap Mkan/t - -
OnekTposHeprusi KBT-u/T 1441,41 1961,56
TepMoMexaHn4eckasa macca

Map lkan/t 0,15 0,40
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HavumeHoBaHuWe aHepropecypcos EfMHWLBI M3MepeHust Pacxontalr T?BapHOM npoAyKuMMj)
MUHUMarnbHbIN MakCcumMarnbHbIN
AnekTpoaHeprus kBT u/T 2328 2509
XuMUKo-TepMoMexaHuuecKas Macca (XBouHasa apeBecuHa)
Map lkan/t 0,15 0,4
OnekTposHeprus KBT-u/T 2328 2509
XuMUKo-MexaHuueckasi macca (ocuHa)
Map [kan/t 0,30 0,40
OnekTpoaHeprus KBT-u/T 1200,00 1400,00
PereHepauus xumukaToB
AnekTpoaHeprus KBT-u/T 24,00 85,00
Map lkanfr 1,30 2,10
KaycTusauus u pereHepauusa nssectu
Tonnueo ans obxura nseectn Kr ycn. Tonnuealt 200,00 300,00
Map Mkan/T 0,12 0,35
OnekTpoaHeprus KBT-u/T 130,00 160,00
MpousBoacTBo 6Gymaru
Map TIT 1,50 3,50
OnekTpoaHeprus KBT-u/T 400,00 1000,00
Mpoun3roacTBO KapTOHa
Map T 2,00 3,00
OnekTposHeprus KBT-u/T 435,00 650,00
Oumnctka Npon3BOACTBEHHbIX CTOYHbLIX BOA,
OnekTpoaHeprus KBT u/T 350,00 980,00

1 o

) Pacxoxn SHEPrOpecypcoB 3aBHCHUT OT piaa (GakTopoB, B T.4. HA3HAYEHHUs BHIPAOATHIBAEMON NPOTYK-
MU, TEXHHYCCKOrO YPOBHsI 000OPYAOBAHMS, IPUMEHIEMBIX TEXHOIOTHH, KaueCTBa JPEBECHOTO M APYTOTO CHI-
PbsI, IPUMEHACMBIX XHUMHKATOB U MAaTE€PHATIOB, HATMIMSI COBPEMEHHOM CHCTEMBI YTIPABICHUSA TEXHONOTHIECKHU-

MH IPOLIECCAMHU H AP.

4. Haunyuwme LOCTYMHble TEXHOSOMMW, HanpaBrieHHble Ha MOBbILLEHWEe 3HEeProad-

(PEKTUBHOCTM M ONTUMMN3ALIMIO U COKpaLLeHMe pecypconoTpebneHns (cm pasgen 5)

Tabrnvua W.2 Havnydywme JOCTyNHbIE TEXHOMOrMKM, HaMpasfeHHbIE Ha MOBbILIEHWE 3HEepProaddex-

TUBHOCTU 1 ONTMMU3ALIMIO 1 COKpaLLEHME pecypconoTpebnerus

HAT-5. OnTumManebHoe ynpaBneHWe CUCTEMOW MOTpebneHns 3Heprun U SHeroad-
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(PEKTUBHOCTLIO AN YMEHBLUEHWUS! pacxoAa TOMMMBHO-SHEPreTUYECKMX PECYPCOB U
CHWKEHMS TEXHOreHHOrO BO3AEWCTBMSI HA OKPYXAMOLLYH Cpeay Mpov3BOACTBEeHHbIX

npoLeccos 1 TOL

HAT-11. CHmxkeHne obpasoBaHnst OTXOL0B, BOBNEYEHNE B MOBTOPHOE NCMONBb30Ba-

HWe 1 NOLrOTOBKA AN pa3MeLLeHWsi Ha MoNUroHe (B.T.4. BbipaboTka aHeprn)

HAOT-21.CHwxeHe noTpebneHus TEnnoBOM 3Heprum (napa) 1 3nNeKTPO3Heprumn

(cynbdhaTHOE NPOM3BOACTBO)

HAT-22. MoBbiweHne 3pHEKTUBHOCTA NPOMU3BOACTBA 3NEKTPOSHEPTUU

HAOT-26. CHwkeHWe pacxopa TEMnnoBOW SHEPrMn (napa) snekTposHeprum (CynbhuT-

HOe NPOn3BOACTEO)

HAOT-28. CHwkeHWe pacxoaa TEMMNOBOW 1N 3MEKTPUHECKON 3HEPrnm

(Npon3BoACTBO APEBECHON MacChl)

HAT-35. CHWwKeHWe pacxofa TEMnnoBOM N SNEKTPOosHeprim (MpomnsBOACTBO Bymaru,

KapToHa)

5. OkoHomMuueckme acnekTbl peanusauum HOT, HanpasneHHble Ha MOBbILLEHWE-
3HeProapdEeKTUBHOCTM U ONTUMU3ALMIO U COKpaLleHne pecypconoTpebneHus

B pasgene 6 npusefeHbl SKOHOMUYECKME acneKkTbl, HanpasrieHHble Ha NOBbILLEHWUE
3HeproacdpdekTnBHOCTU. MprMeHeHne pecypcocbeperaromx TEXHONOMMA MO3BONAET CHU-
3UTb YPOBEHb NOTPEOneHna SHepropecypcos (CM. pasaen 6).

6. MepcnekTBHbIE TEXHONOTMW, HanNpPaBneHHbIE Ha MOBbLILLEHUE 3HEeproadeKTNBHO-

CTU 1 ONTUMM3ALMIO N COKpaLLEHNE pecypconoTpebnenms: (cMm. pasgen 7)

Tabnuya WU.3 MNepcnekTuBHbIE TEXHONOMMU, HAMPAaBINEHHbIE HA MOBbLILLEHNE 3HEProadhPEKTUBHOCTU K

ONTUMM3ALMIO N COKpaLLEHVe pecypconoTpebneHns

MNT-1.4. MNasmndmkayma 4epHoro wenoka

NT-1.5. YBennueHve Npovn3BoaCTBa NEKTPOSHEPIM Ha OCHOBE MPOAYKTOB Bruomacch! 1

yTMnmsaums n3bbiTOYHOM Tenna

MT-4.1. CHwkeHne pacxoga Boabl U yaenbHbIX COPOCOB Npu opraHM3auun

MakcumManbHO BO3MOXHOIo 3aMKHYTOro unkna ncnosnb3oBaHUA OsOpOTHOl\;l BOAbI

MT-5.14. MNasndukauma menkon ppakunm 0TXOA0B COPTUPOBAHMS LUENbI

MNT-5.15. NepepaboTka 0CafKoB CTOYHbLIX BOA (KEK, YNIOTHEHHbLIN UNW BbICYLLEHHbLIN UN U oca-
ZOK) METOAOM CBEPXKPUTUYECKNX TexHonoruin (CKT)
Cpeam npueefeHHbIx 48 MT (cm. npunoxerre XK) 6onbLUMHCTBO SBNAOTCS pecypcocbepera-

FOLLIMMU 11 CMIOCOBCTBYHOT CHIMKEHMIO PacXofa SHEPropecypCoB.
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JononHutenbHble BUALI AEATENBHOCTU MPU NPOU3BOACTBE LENMIONO3bl, APeBeCHOM
Macchl, 6ymarn, kapToHa n cooTBeTcTBytome UM cnpaeodHuky HAT (no pacnopspkeHuto
MpaeuTtensctBa Poccurickon depepaumm ot 31 oktabps 2014 r. Ne 2178-p) npueegneHsl B
Tabnuuye 2 CnpaBoYHMKa NpW yCrnoBWKW, €Criv YCTaHOBMNEHHAsA MOLLHOCTb KOTEMbHbIX YCTaHo-

BOK OTHOCUTCS K MPEANPUATUAM 1-0W kaTeropum (CM. obnacts NpUMeHeHUs).

Tabnmya W.4 [JononHutenbHble BUAbI 4EATENbHOCTY:

Bua aearensHocTH CooTBeTCTBYOWMI cnpasoyHuk HOT

BeipaboTtka napa u anexkTpoaHeprun Ha | Cxuranve TonnmMea Ha KpynHbIX MPOMbILL-
TEMNMOoBbIX CTAHLMSX NEHHbIX NPeanpusaTUSX B Lenax npous-

BOACTBa dHEPrnn

MPOMBILNEHHBIE CUCTEMbI  OXNaXAEHUs | MPOMBILLNEHHbIE CUCTEMbI OXNaXaeHNA
(rpafyvpHK, nnacTvHYaTble TennoobMeH-

HWKW)
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