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MNpeancnosue

Llenn, ocHOBHble NPMHLUUMbLI M OCHOBHOW NOPSA0K NPOBeAEHUss paboT MO MEXrocyapCTBEHHOW CTaH-
Aaptusauun yctaHoeneHsl B FOCT 1.0—2015 «MexrocygapctseHHaa cucrema craHgaptusaumm. OCHOBHble
nonoxexus» n FOCT 1.2—2015 «MexrocyfapcrseHHas cucteMa ctaHgaptusauun. CtaHgapTel Mexrocyaap-
CTBEHHbIE, MpaBW/Ia U peKoMeHAaumy No MexrocyaapcTBeHHON cTaHgapTu3aumm. Mpasuna pa3paboTku, npu-
HATUS. OBOHOB/IEHNSA N OTMEHbI»

CBefileHns o cTaHfapTe

1 NOArOTOBJIEH O6wWecTBOM C OrpaHM4YeHHOW OTBETCTBEHHOCTbID «3JHeprocepTnpoaykT» (000
«DHEepProcepTnpoAyKT») Ha OCHOBE COOGCTBEHHOrO ayTEHTUYHOIO MepeBoda Ha PYCCKUA A3bIK aHr10A3bIYHON
Bepcuu ctaHAapTa, yKkasaHHOro B NyHkTe 5

2 BHECEH ®epepanbHbiM areHTCTBOM M0 TeXHUYECKOMY perynmpoBaHuio u metponornu (PoccTaH-
Aap)

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHgapTu3auumu, MeTposiorun n ceptudukaumm (npo-
TOKO/ OT 12 Hos6psa 2015 r. No 82-1)

3a npuHATNE NPOrosiocoBasIn:

Kparxoe HavmeHoBaHve CTpaHbl Kog, ctpaHbi CorTpallieHHoe HaMeHOBaHMe HaLoHasIbHOro opraHa
no MK(MCO 3166) 004 --97 noMK(CO) 004-97 o CTaHAapPTV3aLMN
ApmeHus AM MuH3KOHOMUKKN Pecny6imkn ApMeHns
Benapycb BY lFocctangapt Pecny6nukn Benapycb
Kuprususa KG KbipreisctaHgapt
Poccus RU PocctaHgapt
KasaxctaH Kz lFocctaHpapTt Pecny6nukm KasaxctaH
TapxukuctaH T TagxukctaHgapt

4 Tpukasom defepanbHOro areHTCTBa MO TEXHUYECKOMY PerysimpoBaHui0 U meTposorun oT 5 uons
2016 r. No 809-cT mMexrocygapcTBeHHblli ctaHgapT FTOCT 33697—2015 (1ISO 10414-2:2011) BBefeH B Aei-
CTBUWE B kayecTBe HauuoHasbHOro ctaHgapTa Poccuiickoil defepaunn ¢ 1asrycta 2017 r.

5 HacTtosAwmin ctaHaapT MoAUULMPOBaH NO OTHOLIEHMIO K MeXAyHapoaHoMy cTaHaapTy 1ISO 10414-
2:2011 «[MpombiwneHHOCTb HedTAHaA 1 rasosas. lNoseBble MCNbITaHUA 6ypoBbIX pacTBopos. YacTb 2. Pac-
TBOPbI Ha YrNeBo0poAHON ocHoBe» («Petroleum and natural gas industries — Field testing of drilling fluids —
Part 2: Qil-based fluids». MOD), nyTem nsaMeHeHUst OTAeNbHbIX opa3 (CNoB, 3Ha4YeHuli Nnokasartesiei, Ccbinok),
KOTOpble B TEKCTE Bblfe/IeHbI KYPCUBOM; MyTEM U3MEHEHUS COAEPXaHNA OTAEbHbLIX CTPYKTYPHbIX 3/1IEMEHTOB,
KOTOpble BblAeeHbl BEPTUKA/IbHOW IMHWEN, PACNONOXEHHON Ha MONAX 3TOr0 TekcTa. PasbacHeHus npusege-
Hbl B JONO/THUTE/IbHOM Mpunoxexnun fA. VisMeHeHns BBefeHb! C Lie/blo CorlacoBaHns JaHHOro ctaHjapTa ¢
yxe AeACTBYIOWMMU HOPMATUBHBIMU AOKYMEHTaMMU.

MexayHapoaHblil cTaHaapT 1ISO 10414-2:2011 paspaboTaH MexayHapoAHbIM TeXHUYeCKUM KOMUTETOM
ISO/TC 67 «MaTepuasbl, 060pygoBaH/e 1 MOPCKUE COOPYXEHUSA A1 HEPTAHOWN U ra3oBO MPOMbILLIEHHO-
ctu», MNogkomuteTom SC 3 «BypoBble pacTBOPbLI M PACTBOPbI A4/151 3aKaunBaHUA U LEMEHTUPOBAHUSA CKBaXKMH».

HaumeHoBaHWe HacTosALero craHgapTa U3MeHeHO OTHOCUTESIbHO HaVMEHOBAaHUSA YKa3aHHOro Mexay-
HapofHOro ctaHgapTta Ans npueegeHus B cootsetcteue ¢ FOCT 1.5—2001 (nogpasgen 3.6).

6 BBEJEH BMNEPBbIE
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MHdopmauus 06 U3MeHeHMsAX K HacTosAWweMy cTaHaapTy ny6ankyeTcs B eXerogHoM uHdopmaLmoH-
HOM yka3aTene «HauuoHanbHble CTaHAapTbi». @ TEeKCT W3MEHEHW U NoMpaBOK — B €XeMeCAYHOM WH-
cdhopmaunoHHOM yKasaTesne «HaunmoHanbHble cCTaHgapThi». B ciyyae nepecmoTpa (3amMeHbl) UM OTMEHbI
HacTosLWero craHjapTa cCooTBeTCTBYWLee yBejoMneHne OyaeT ony6/IMKOBaHO B €XeMECAYHOM WH-
hopmauMoHHOM yKasaTene «HaunoHanbHble cTaHgapThi». CooTBeTCTBYWaa nHpopmalms, yseiomM-
NleHne 1 TekKCTbl pasMeLlalnTcsa Takke B MHOPMaLMOHHOW cucTeme o6LLero nosb3oBaHns — Ha odu-
unanbHoM caliTe defepasnbHOr0 areHTCTBa MO TEXHUYECKOMY Pery/simpoBaHuio U MeTposioruy B ceTu
MHTepHeT (mvw.gost.ru)

© CrtaHpapTumdopm, 2016

B Poccuiickoli ®eaepalyn HaCTOSWMI CTaHAAPT HE MOXET ObITb MOJTHOCTBLIO UM YaCTUYHO BOCMPOU3-
BeAeH. TUPAXMPOBAH M PacnpocTpaHeH B KauecTBe oULMaIbHOTO n3aaHus 6e3 paspellenus deaepanbHOro
areHTCTBa Mo TEXHUYECKOMY PeryaiMpoBaHuio 1 MeTposiorum
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BeBepeHve

HacToawmii ctaHgapT BXoAWT B cepuio cTaHgapToB ISO 10414, koTopasi OCHOBaHa Ha [OKyMeHTe
API RP 1313-2:2005 «PekomeHAo0BaHHasi MeTOAMKa NOJIEBLIX UCMbITaHUIA GYPOBbLIX PacTBOPOB Ha Yr/eBoAo-
pOZHOW OCHOBEY.

Kak 1 gnsa no6oii apyroii nabopaTtopHoii MeToAMKM, Tpebytolein ncnonb3oBaHWa NOTEHLMabHO onac-
HbIX XMMUYECKNX BELLECTB 1 060pyA0BaHUA, OXUAAETCA, YTO NOJIb30BaTe b HACTOALWEro cTaHAapTa npowen
COOTBETCTBYIOLEe 0Oy4YeHVe v Nony4Yns HeobXxoauMble 3HaHWA MO UCNO/b30BAHUIO U YTUAN3ALMN NOTEHLM-
afibHO onacHbIX MaTepuasnos. Monb3oBaTeslb HeceT OTBETCTBEHHOCTb 3a COOTBETCTBUE BCEM AElCTBYHOLUM
MECTHbIM, PerMoHasibHbIM 1 HauMoHabHbIM TpeboBaHUsAM B YacTu obecneyeHns 6e30nacHOCTH, OXpaHbl Tpy-
fa pabOTHUKOB 1 OKpYXatoLen cpeapl.

B HacTosilieM cTaHfapTe BEUYMHBI, BblpaXEHHble B eAnHuLax MexayHapogHoli cuctemsl (CU), no
BO3MOXHOCTW CONPOBOXAANTCA 3HAUYEHVUAMU B TPAAMLMOHHON aMepuKaHCKOl cucTeme eAvHuL, B KPYr/bIX
cKobKax, yKasaHHbIMU ANS MHopmauun. 3T eguHULLbl He BCerga npeAcTasifoT coboli NpsAmMoi nepesog 13
eanHuy, CU B enHWLBI TPaAMLMOHHON aMeprKaHCKOn cucTeMbl U Ha060poT. Mpu ykasaHWW 3HaYeHnin bbina
yuTeHa TOYHOCTb U3MepUTEeNIbHLIX NPM60POB. Hanpumep, wwar rpagynpoBkn TEPMOMETPOB 06bIYHO COCTaB/SA-
eT OfUH rpagyc, N03TOMy 3Ha4YeHNs Temnepartypbl OblV OKPYreHbl 40 6anxaiiero rpagyca.

KannbpoBka cpeacTBa n3mepeHuii obecneunmBaeT TOYHOCTb U3MEPEHWl. TOYHOCTb eCcTb CTEMEHb CO-
OTBETCTBUA U3MEPEHHOTO 3HAYEHUSA BENNUYMHBI ee (DaKTUYECKOMY WM UCTUHHOMY 3HayeHuto. TOYHOCTb CBSA-
3aHa C NPeLn3NOHHOCTbIO UM BOCNPOU3BOAUMOCTLIO U3MEpPeHuii. MpeLmn3noHHOCTb eCTb CTeneHb 61M30CTH
pe3ynbTaToB NOC/NeAyLWUx N3IMEPEHNA WA pacyeToB K M3HaYaslbHbIM. NPeLu3MoHHOCTL XapakTepusyeTcs
cpefHekBaapaTUYeCKUM OTK/TIOHEHUEM U3MepeHus. PesynbTaTtbl pacyeToB UM U3MepeHust MoryT ObiTb TOY-
HbIMWU. HO MMETb HWU3KYI MPELM3NOHHOCTb, BbICOKYHD MPELMU3NOHHOCTb HO HU3KYI0 TOYHOCTb, ObITb MW He
6bITb TOYHBIMU N MPELM3NOHHBbIMU. Pe3ynbTar cumtaeTcs [OCTOBEPHbIM, €C/IM OH SABNAAETCA TOUYHbIM U npe-
LIM3NOHHbIM.
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(ISO 10414-2:2011)

M E X T OCUYA4APGCTUBETUHH®bB ” CTAHAOAPT

PACTBOPbI BYPOBbBIE HA yrﬂEBO,ﬂ,OPO,ﬂ,HOVI OCHOBE
KOHTpO/Ib NapamMeTpoB B NPOMbIC/IOBbIX YCMNOBUSX

LI -based drilling fluids.
Field testing of fluids characteristics

[ata BBegeHuns — 2017—08— 01

1 O6nacTb NpUMEHEHUS

B HacToswem cTaHfapTe npusBefeHbl cTaHAapTHbIe METOAbl OnpefeneHns crefyoLnx XapakTepucTuk
6YypOBbIX PACTBOPOB Ha Yr1eBoAOPOAHON OCHOBE:
a) NNoTHOCTb (Macca) 6ypoBOro pacteopa.
b) BA3KOCTb U NpefefibHOe CTaTuyeckoe HanpshkeHue chBura;
C) hunbTpauus:
d) cogepxaHvie HedpTW, BOAbI U TBEPAbIX YaCTULL;
€) WeNoYHOCTb, KOHLEHTpaunsa X/10puAoB U Kanbums;
0 anekTpuyeckas yCToliuMBOCTb:
[1) KOHLEHTpauna M3BeCTW M KanbLus, KOHLLEHTpaLuMmn Xnopuaa kanbLuus n Xxaopuaa Hatpus:
h) cogepxaHve TBepAoii dpasbl HU3KOW MIOTHOCTU U YTSXENNTENS.
B npunoxeHusax npuBeseHbl LONONHNUTE IbHbIE METOAB! UCMbITAHUIA UK NPUMEpPbI, KOTOPbIE MOTYT BbITb
MCNoNb30BaHbl N0 YCMOTPEHUIO NOMb30BaTeNs ANS:
onpegeneHns NPoYHOCTU Ha cABUT (Mpunoxexue A);
onpegeneHus cogepxaxHusa HedTn 1 BoApl B 6ypoBoMm Lwiiame (npunoxeHue B);
onpefeneHns akTMBHOCTM 6ypoBoro pacteopa (npunoxexue C);
onpegeneHns aHUIMHOBOW ToYkK (MpunoxeHue D);
onpegeneHus KOHUEeHTpauuii N3BecTu, conein n TBepabix Yactuy (npunoxexve E);
B3ATUSA 06pa3uoB, KOHTPO/IA N OTOPaKoBKK (MpuUoxeHue F);
B3ATMA 06pa3LoB Ha bypoBoil nnowagke (NnpunoxexHve G);
onpegeneHnsa akTMBHOCTM BypoBoro wnama (npunoxexme H);
onpefeneHns akTUBHbIX Cynbdnaos (Npunoxenwue I);
KanmMbpoBKM 1 BepudmKaLnm CTEKNSHHON NoCyAbl, TEPMOMETPOB, BUCKO3UMETPOB, Yallek 418 peTopT
1 BECOB A1 6ypoBOro pacteopa (npunoxeHue J);
- TamnoHupyloLlero annapara ANS U3MepeHUss NPOHULAEMOCTU C KPbILWKOM, CHAGXEHHON YCTaHOBOY-
HbIM BUHTOM (NpunoxeHue K);
- TaMNoOHVpYloLLero annapaTa 418 U3MepeHns NPOHMLAEMOCTU C pe3b060BOI KPbILLKON (Npunoxexue L);
- onpefeneHns COBMECTUMOCTM 3/1aCTOMEPHbIX MatepuanoB ¢ BypoBbIMKU pacTBOPaMn He Ha BOAHOW
ocHoBe (npunoxexue M);
- onpejeneHns coAepXaHus necka B pacTBopax Ha yrneBogopoAHol ocHoBe (npunoxeHne N);
- naeHTuuKaLum 1 MOHUTOPUHIa ocefanus yTaxenntens (npunoxexue O);
- MOArOoTOBKM OTYeTa Mo 6ypoBOMY pacTBOpY Ha yr/1eBOAOPOAHOV OcHOBe (MpuioxeHne P).

N3paHune oduymansHoe
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2 HopMaTuBHbIE CCbINKN

B HacToslem cTaHAapTe UCMO/b30BaHbl HOPMATUBHBLIE CCbIIKM Ha Cnefytolme MexrocyfapcTBeHHbIe
cTaHjapThbl:

FOCT 6709— 72 Boga gucTunnvposaHHasn. TexHU4Yeckue ycnosus

FOCT 9179—77 N3BeCcTb cTpoNTeE/NbHasA. TexHUYeckme ycnosus

FOCT 29224—91 (NCO 386—77) MNMocyna nabopaTopHasa CTeKNAHHAsA. TepMOMeTPbl XUAKOCTHbIE
CTeKNAHHbIe nabopaTopHble. MPUHUMMBI YCTPOWCTBA, KOHCTPYMPOBaHNSA U NPYMEHEHNS

FOCT 33213—2014 (ISO 10414-1:2008) KoHTposb napaMeTpoB 6YypOBbIX pacTBOPOB B MPOMbIC/I0BbIX
ycnosusx. PacTBopbl Ha BOGHO OCHOBE

NMpumMmeyaHue — TIpK NONb30BAHNUM HACTOSILLUM CTAHAAPTOM LienecoobpasHo NPoOBEpPUTL AeiicTBME CCbINoY-
HbIX CTaHAaPTOB B MH(POPMALMOHHON cucTeMe o6LLEro Nob30BaHUA — Ha ouumnanbHOM calite defepasibHOro areHT-
CTBa MO TEXHWYECKOMY PEry/iMpoBaHui0 1 METPONIOTUK B CETU VIHTEPHET U/ MO eXerogHoOMy UHOPMaLMOHHOMY yKasa-
Tento «HaunoHanbHble CTaHAapTbI», KOTOPbI ONY6/IMKOBAH MO COCTOAHWIO HA 1 SHBaps Tekyliero roga, W no Bbinyckam
€XeMeCs4YHOro MHPOPMALMOHHOTO yKasaTens «HauuoHanbHble CTaHgapTbl» 3a TeKyLWmii rog. Ecnv cebloyHblil cTaHgapT
3aMeHeH (M3MeHeH), TO NpK NoJIb30BaHUN HACTOALWMM CTaHAaPTOM c/ielyeT PyKOBOACTBOBATLCA 3aMEHSIOW UM (M3MEHEH-
HbIM) CTaHAAPTOM. ECNU CChbINOYHbIA CTaHJapT OTMEHEH 6€3 3aMeHbl, TO NOJIOXKEHWE, B KOTOPOM AaHa CChlska Ha Hero,
NPUMEHSETCS B YacTu, He 3aTparnBaioLeii 3Ty CCblIKy.

3 TepMuHbI 1 onpeaeneHns

B HacTosem cTaHAapTe NPpUMEHEHbI CrieAytoLine TePMUHbI C COOTBETCTBYOLLUMN ONpeaeneHnaMu:
3.1 nnoTHocTb BoAbl (density of water): MnoTtHocTb 1 r/Mn (8.334 dhyHTa/rannoH) 4na 4eNOHN3NPOBaH-
HOW Win aucTUNNnpoBaHHoli Bogbl 1 1 r/mn (8.345 chyHTa/rannoH) YucToii BO4OMPOBOAHON BOABI.

NMpuMmeyaHue — [eNOHU3NPOBAHHYI UM AUCTUNIMPOBAHHYI BOAY UCMO/Mb3YOT ANS Kanu6poBKW BCEro 060-
pyfoBaHns. O6beM 1 Kr Boabl cocTaBnset 1amM3Ans Lueneii 6aHHOro cTaHfapTa, M 06beM BOfbl YACTIEHHO paBeH 06b-
eMy BOAbl, N3BMEPEHHOMY B KyBUUYECKUX CAHTUMETpax UM MUAUANTPax, T.e. 1 1= 1cm3.

3.2 cTpyitHas noTeps (spurtloss): O6beM XUAKON cpepl, NPOXOAALLMNIA Yepes hunbTPYOLLYI0 cpeay A0
o6pa3oBaHusa ocajka Ha uibTpe.

3.3 yHT (pound). EAvHULA n3MepeHus TpaanLMOHHON aMepuUKaHCKOW CUCTEeMbl eAMHULL, UCMNOo/b3ye-
mas gna 0603HaveHns pyHTa-maccbl (Beca) B OT/iMume ot oyHTa-Cusbl (CABUMIOBOrO HanpshXeHus).

3.4 o6bemHaa macca (oTHocuTenbHas) (volumic mass): bespa3mepHoe OTHOLLEHWEe Maccbl o6bema
paccmaTpmBaemoro BeLecTBa K Macce Toro e o6bema 3Ta/loHHOro BellecTsa, T. €. COOTHOLLEHWE NX Macco-
BbIX M/IOTHOCTEIA.

MpumeyaHnsn
1B obuem cnyvyae aTanNOHHbIM BELLECTBOM ABMSieTCA BOAA.
2 OTHOCMTeNbHYI0 06EMHYI0 MacCy Takke HasblBalOT OTHOCUTENIbHOW NIOTHOCTHIO.

4 O603HaYeHUs1 N COKpaLLeHNs

4.1 B HacTosilLeM CTaHAapTe MCNOb3yHT creayoume 0603HaYeHNs:

aop — Mepa XMMUYEeCKOro noTeHumana wim cnocobHOCTU BCTynaTb B peakuuio 6ypoBoro pacteopa;

aw — Mepa XMMUYEeCKOro noTeHuuana uimn cnocobHOCTM BCTynaTb B peakuuio BOAHbIX pacTBOPOB CTaH-
[apTHbIX coneit;

ac — mepa XMMMUYecKoro noTeHumana unm cnocobHOCTM BCTyNaTb B peakuuto 6ypoBoro Lwiama.

BVSST — konm4yecTBO ocafka yTsKenuTens, B hyHTax Macchbl Ha rasiioH;

C — 3HaueHue nonpasku, NpubaBNSEMOi K NoKasaHuio TepMOMEeTPa;

cCa*20p — KOHUEHTpauus kanbumsa BO BCceM OYypOBOM pacTBOpPE, BblpaXEHHas B Muaaurpammax Ha
nTp;

cca*2.H2 — KOHLeHTpaLuusa BogHON hasbl KanbLnus Ha 06beM YUCTON BOAbI, BbIpaXKEHHAs B MUIIUrpam-
Max Ha SiTp;

cCi,ci2ao — KOHLieHTpaLmsa BOAHON hasbl Xx/0puaa KasbLUns, BblpaXeHHass B MWIIMTPaMMax Ha nnTp;

cCaCi2 OF A— KOHUeHTpauus xjopuga Kaabuus BO BCeEM OGYpOBOM pacTBOpe, BblpaXKeHHas B MUIAW-
rpammMax Ha nuTp;

ccaci2ofB“ KOHLUEeHTpauusa xopuaa kanbLmsa Bo BceM 6ypoBOM pacTBope, BblpaXeHHas B (hyHTax Ha
6apperns;
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ccacb of C — KOHLEHTpauus xnopvga kanbLus Bo BceM 6ypoBOM pacTBOpe, BblpaXeHHas B Knnorpam-
Max Ha Ky6uuyeckuii meTp;

cCa,0H)2.% — pe3ynbTaTr aHa/M3a Ha cofepXaHue N3BEeCTH, BbipaXeHHbIli kak BecoBas f0Ns;

cCa(oH)20f B ~ MoOMHasA KOHUEeHTpauus n3BecTn BO BCeM OypOBOM pacTBOpe, BbipaXkeHHas B dyHTax Ha
6apperb;

cCa,0H)2.0p.C — MOMHaA KOHLLEHTpaLumsa n3BecT Bo BceM 6ypOBOM pacTBOpe, BbipaXeHHas B KUIorpam-
Max Ha Ky6uuyeckuii meTp;

cCa(OH)2F — KoHLUeHTpauus U3BECTM B MOJIEBOI M3BECTU, BblpaXKEHHAsA B KMOrpaMMax Ha KyGuueckui
MeTp unu oyHTax Ha 6appernb;

cci' of — KOHLEHTpaumsa xopuaa Bo BCeEM 6ypOBOM PacTBOpe, BbipaXKeHHAs B MUAIMTpPaMMax Ha uTp;

cci"(caci2) of — KOHUeHTpaums xiopvia Bo BceM 6ypoBOM pacTBOpe Kak X/10puAaa KanbLys, BblpaXeH-
Has B MUAAUrpaMmmax Ha amTp;

ccr(Nacn df — KOHUEeHTpaumsa xnopuga Bo BceM 6ypoBOM pacTBOpe Kak X/10puAaa HaTpusi, BblpaXeHHas
B MUAAMrpaMmMax Ha nuTp;

cNaCi.AQ — KOHLieHTpaLusa BOAHOW a3kl xnopuaa HaTpus, BbipaXeHHas B MUAMrpamMmax Ha nnTp;

clg B — KOHLEHTpaumsa TBepApblx YacTul, Manol N10THOCTU, BblpaXeHHas B (DyHTax Ha 6appernb;

cLGC — KOHLeHTpauus TBepAblX YacTuL, Masioil NIOTHOCTK, BbipaXKeHHas B KuiorpamMMax Ha Ky6uue-
CKUiA MeTp,

cNaCi of a — KOHLEHTpaumsa xnopuga HaTpusi BO Bcem 6ypOBOM pacTBOpe, BblPaXXEHHas B MUAAUrpam-
Max Ha nuTp;'

cNaCi.DF,B — KOHLeHTpauus xiopuaa HaTpusi BO BceM GypOBOM pacTBOpe, BblpaXeHHas B dyHTax Ha
6appens;

cNaci of C — KOHLeHTpaLus xJopuga HaTpusi BO Bcem 6YpOBOM pacTBOpe, BblpaXeHHas B KuiorpaMmmax
Ha Kybuyeckuii meTp;

cNaCi dfinsol a — KOHLEHTpaLus HepacTBOPUMOro xsopuaa HaTpusi BO BceM 6ypoBOM pacTBOpe, Bbl-
paXeHHas B MUAAUrpaMmMax Ha NnTp;

cNaci,DF.iNSOLB —  KOHUEeHTpauusi HepacTBOPMMOro XJ0opuga HaTpus BO BCeM OypoBOM
pacTBope.BblpaXeHHas B hyHTax Ha 6appenb;

cNaci of sol /1— KOHLEHTpaumsa pacTBOPUMOro x/0puaa HaTpusi BO BCEM GYpOBOM pacTBOpE, BblpaXeH-
Has B MuUAAUrpaMmmax Ha amTp;

cNaCi of sol 8 — KOHLieHTpaLmsa pacTBOPMMOro X/10pva HaTpMs BO BCEM OYpOBOM PacTBOPE, BbIpaXeH-
Has B oyHTax Ha b6appens;

cNaci df.sol.c — KOHL,eHTpaLua pacTBOPYMOro xaopuaa Hatpus Bo BceM 6ypoBOM pacTBOpe, BblpaXeH-
Hasl B KW/orpamMmmax Ha Kyouyeckuii MeTp;

cs-2 — KOHLEHTpaums akTUBHbIX CyNbUL0B, BbipaXeHHast B MUNUTpaMMax Ha nnTp,

C/AM B — KOHLEeHTpauus yTsxenuTens, BbipaxeHHas B hyHTax Ha 6appensb:

C, NblC — KOHUEHTpaums yTsHKeNUTens, BbipaxkeHHas B KWorpaMMax Ha Kyouyeckuii MeTp;

d, — paccTosHue OT BHELLUHEW CTEHKM, BbIpaXXOHHOE B Al0MaXx;

D — HapyXHblii gnameTp TpyObl NN BHYTPEHHUIA AnaMeTp He 06CaXEHHOW CKBaXKMHbI, BbIPAXEHHbIN B
Atolimax;

d — BHYTpEeHHU AuameTp TpyObl, BbIPAXEHHbIA B At0iiMax;

° tvd — UCTUHHaA rnybyHa No BepTuKaIu, BbipaXeHHas B yTax;

E — adhpekTnBHOCTb Hacoca, BblpaXeHHas B NPOLEeHTax;

f — koadhcpuumeHT ana Tpy6 (cm. Tabnmuy 1.2);

G'— AnHamMUYeCcKnii MoAy /b YrPYrocTh, BbIPaXKEHHbIN B HbIOTOHaX Ha KBafpaTHbIA MeTp;

G"— Mogay/nb NoTepb, BbIPaXEHHbI B HbIOTOHAX HA KBAAPATHbIA METp;

KC — nokasaTefb NOABMKHOCTM, BblPaXEHHbIV B (DyHTaxX CU/bl B CEKYHAY;

L — AnvHa XMBOro ceveHus, BbIpaXXeHHas B dyTax.

La — pgnvHa, BbipaxkeHHas B yTax;

/ — rny6buHa norpyxeHuns Tpyoku 418 NOMyYeHus cpesa, B CaHTUMeTpax;

/A— rnybuHa norpyxeHus Tpyoku Ans nonyvyeHns cpesa, B Aloimax;

/0 — pnvHa oKpalLeHHo YacTu Tpy6ku [iperepa. ¢ rpagympoBKoli Ha Tpyoke;

T, — Macca nycToli peTopTbl B c6ope (Yalla, Kpbiwka 1 Kopnyc, HabuTbIl CTanbHOl BaToi), BbIpaXeH-
Has B rpammax:

T2 — Macca HanoJIHEHHOI peTopTbl B c60pe (Yawa c 06pasLoM, KpbilKa U KOpnyc, HABUTbI CTaslbHO
BaTOW), BbIpaXXeHHas B rpaMMax;
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rmM3— macca nycroro, Cyxoro npuemMHuKa XnaKkocTu, BblpaXeHHas B rpaMMax;

M4 — macca 0XNaxX4eHHOro NpreMHVKa XULKOCTU C KOHAEHCYPOBaHHbIMW XUAKOCTAMM, BblpadkeHHas
B rpammax;

Tb— Macca OxXNaxAeHHol peTopTsl B c6ope (kopnyc, HabuTbI CTalbHON BaToli), BbIpaXKEHHAA B rpamMMax;

Ta— Macca BbICYLUEHHOrO Liama U3 peTopTbl, BbipaXKeHHas B rpaMmax;

mFL — macca 6yposoro pactsopa nocsne cpesa npu 100 06/MuH, BbipaXeHHas B rpammax;

mF2— Macca 6ypoBoro pacTBopa, B3siTas ¢ ounbTpa ocegaHus (Sag Shoe) nocne cpesa npu 100 06/MUH,
BblpaXXeHHas B rpammax;

mF3 — Macca 6ypoBoro pacTeopa, B3sTasi ¢ ounbTpa ocegaHus (Sag Shoe) nocne cpesa npy 600 06/MYH.
BblpaXeHHasn B rpammax;

mL— macca KOHAEHCUPOBAaHHO XUAKOCTU (HE(Tb 1 BOAA), BbIPaOKEHHAA B rpamMmMax;

T0 — macca HedhTu, BbipaXeHHan B rpamMmax;

T&— Macca XnAakoi npobbl 6ypoBOro pactBopa, BblpaXeHHas B rpaMmMax,

mst— macca Tpy6ku AN5 NonyvyeHus cpesa, BbipaXeHHas B rpammax;

mtot — nosiHas macca cpesa (CyMMa OCHOBbI U rPy30B), BbipaXXeHHas B rpaMmMax;

n\n — mMacca BMaxHOro 6ypoBOro Liama, BblpaXeHHas B rpammax, WM macca BOfpl, BblpaXeHHas B
rpaMmax.

P — n3mMepeHHoe faBneHne, MaHOMETpPUYECKoe, BblpaXXeHHOe B (hyHTax Ha KBaApaTHbIN floiim;

AP — OXufaemoe NoBbllLEeHNE AaB/eHNsA, MaHOMeTpUYeckoe, BblpaxeHHoe B hyHTax Ha KBagpaTHbIi
O1oNMm;

AP/ALa — rpagveHT faBneHuns, MaHOMETPUYECKOro, BbIpaXeHHbIN B hyHTax Ha KBagpaTHbIli Aoiim Ha doyT;

Q — NMpon3BOANTENBHOCTb HAacoca, BblpaXXeHHas B rasifloHax B MUHYTY;

R, — cpefHee nokasaHve CTaH4AapTHOro TepMOMETpa, BblIpaXeHHoe B rpagycax;

R2— cpepgHee nokasaHue paboyero TepMomeTpa, BblpaXeHHOe B rpagycax;

Re@ — nokasaHwue no wkasne npu 600 06/M1H. BbipaXeHHOe B rpafycax OTKIIOHEHNS;

R300 — nokasaHve no wkane npu 300 06/M1H, BbIpaXeHHOE B rpagycax OTK/IOHEHUS;

ROPU — pacuyeTHOe COOTHOLLEHWE N3MEPEHWNI 3axBaTa OCHOBaHUSA, BbIpaXKEHHOe B NpoLeHTax;

RO — oTHOLWEHNe 06beMHOW 40N HEQITU K CYMMe 06beMHbIX AoNel HeddTV 1 YACTOW BOABI NO peTopT-
HOMY aHasIM3y, BblpaXXeHHOe B NPOLeHTax.

RB— oTHOLIEeHVEe 06bEeMHOW 0NN HehTV K CyMMe 06beMHbIX Jonel HethTu 1 CONAHOIo pacTeopa, Bbl-
paXeHHoe B NpoueHTax;

Rw — oTHOLLEHNEe 06BEMHON f0NM BOAbl K CyMMe 00beMHbIX foNeli HeddTU 1 YMCTOl BOAbl MO PeTopT-
HOMY aHasnn3y, BblpaXXeHHOe B NpOLeHTax;

Roc — HedITb, yiepxaHHas B LWiamMe, BblpaXeHHas B rpamMmmax Ha Kuiorpamm Lwiama (BnaxHoro nn6o
CyXo0ro):

S — npuBogka ocepaHusa (Sag Register):

t— BpeMs, BbIpaXKEHHOE B MUHYTAX;

Y, — cTpyiiHas noTeps, BblpaXXeHHaa B MUAINANUTPaX:

Y75— ob6bem chunbTpaTa yepes 7,5 MUH., BbIpaXEHHbI B MUIINANTPAX:

Y30 — ob6beM dunibTpata yepes 30 MUH., BbIPaXEHHbIV B MUAAUAUTPAX;

YA — 06beM KonbLEeBOro NPOCTPaHCTBa, BblpaXeHHbIV B 6appensx:

V(AgNO03) — ob6bem 0,282 monb/n (0,282 N) peareHTa a30THOKMCOrO cepebpa, BbIPaXEHHbIA B MUS-
nmnuTpax:

YB — noTtpe6Has LWeno4YHOCTb OCHOBBI;

YnTA— o6bem 0.1 monb/n pacteopa 34TA. BbIPAXEHHbI B MUNUAUTPAX;

Yp — 06bem chunbTparta,;

y(H2S04) — o6bem 0,05 monb/n (0,1 H.) cepHOIi KNCMOTbI, BbIPAXKEHHbIA B MAIMUTPaX.

YK — WeI04HOCTb BCEro 6YpPOoBOro pacTeopa, BblpaXeHHas B Muinnntpax 0,05 Mosib/n CepHOit KUCNOThI;

YM — 06bEM NPMEMHUKA Ha OnpeAenieHHol 0TMeTKe, BbIPaXEHHbIA B MUAIMANTPaX;

yNaOH — 06bem 0.1 monb/n (0.1 N) NaOH. BbipaxXeHHbIli B MUNANANTPAX;

Y0 — 06bemM HedTH, BbIpaXXEHHbI B MUNININTPAX;

YppT — 06bemM hunbTpaTta n3 PPT. BbIpa@XEHHbIA B MUAINANTPAX.

YK — MO/HbIA 06bEM KOHAEHCUPOBAHHBIX XUAKOCTen (HedTv 1 BOAbI), BbIP&XEHHbIV B MUAAWIMTPAX:

YKC — 06bEM Haluy PETOPTbI, BbIPAXKEHHbIA B MUAINAUTPAX,

Y5 — 06bemM npobbl 6YpOBOro pacTBopa, BbIpaXeHHbIV B MUNIUANTPAX;

yw — 06bem BOfbl, BbIPaXXEHHbI B MUNANUTPAX, WM Macca BoAbl, BblpaxeHHasa B pammax (1 mn = 1)
(cm. 3.2);
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&va— VM3MEHeHne CKOPOCTN B KOMbLIEEBOM MPOCTPAHCTBE, BbIPAXEHHOE B dyTax B MUHYTY;
va — CKOpPOCTb B KOJIbLIEBOM NPOCTPAHCTBE, BbIPaXEHHOE B PyTax B MUHYTY;
vl — cTaTtnuyeckast CkopocTb hunbTpauum (CKOPOCTb MNOTOKA), BbIpaXXEHHAsA B MUINUANTPaX B MUHYTY;
Mm(CaC12) — maccoBas [onsa BofHol hasbl xnopupa kanbLlus, BblpaKeHHas B MpoOLEeHTax oT o6Liei
maccbl BOAHOW hasbl;
N(CaCl2.SAT) — maccoBasi [0/8 BOAHON hasbl X/opuaa KasbLusi NepeHachIWeHHOoro pactesopa, Bbl-
paxeHHas B NpoueHTax OT obLeil Maccbl BOAHON dhasbl;
wNaci — maccoBasi [0N151 BOAHON ha3bl X/10pufa HaTpus, BblpaXKeHHass B NpoLeHTax oT obLlieli macchbl
BOZAHOI hasbl;
wNaCl max — MakcMmasibHasi MaccoBas 0Na BOAHON ha3bl pacTBOPMMOro X/10pMaa HaTpus, Kotopas
MOXeT CyLL,ecTBOBaTb AJ/151 AaHHON MAacCOBOW [0/M X/T0pMAa KanbLmWs, BblpaXeHHas B NpoLeHTax oT o6Lel
maccbl BOAHOW hasbl;
feNaCi.MAX-c — nepecuuTaHHasi MakCMMasibHasi MaccoBasi 0N BOAHON hasbl pacTBOPUMOro xiopuaa
HaTpusi, KOTopas MOXeT CyLLecTBOBaTb AJ/19 flaHHO MaccoBOl f0NM Xnopuaa KasbLus, BblpaXeHHas B Npo-
LeHTax oT obLiei Maccbl BOAHOW hasbl;
YPA— npegen Teky4yecTu, BbIpaXeHHbI B nackansx;
YPB — npefen TeKyyecTu, BbIpaXeHHbIN B hyTax Ha CTO KBagpaTHbIX (PyTOB, YacTo BbipaxaeTcs kak YP;
filOm — npefenbHoe cTaTuyeckoe HanpshkeHue casura Ha 10 MUH. BbipaXXeHHas B pyHTax Ha CTO KBa-
ApaTHbIX PyTOB;
Alo» — npefileNibHoe cTaTnyeckoe HanpsxeHne casura Ha 10 c. BbipaeHHas B (DyHTax Ha CTO kBagpaT-
HbIX (DYTOB;
'DFG.A— rpagueHT 6ypoBOro pacTBopa, BblPaXeHHbI B K1onackansx Ha MeTp;
lapg B — hagneHT 6ypoBOro pacTBopa, BbipakeHHbI B hyHTax Ha kBaApaTHbIM A0AM Ha dyT;
/A— NpOYHOCTb Ha cABUT GYPOBOro PacTBopa, BblpaXeHHast B hyHTaX Ha KBaApaTHbI AAM Ha (yT;
/B — NpoYHOCTb Ha cABUr BYpOBOro pacTBopa, BblpaXKeHHas B nackansx;
7(— ckopocTb caBura 6ypoBoro pacteopa, B cek'l;
r)— BpaLlleHne 6ypuIbHON KOTOHHBI, BbipaXXEHHOE B 060pOTax B MUHYTY;
U — KaxyLascs BA3KOCTb, BblpaXeHHas B MUNNACKassX B CEKYHAY (CaHTunyasax);
'/pv — nnacTuyeckas BA3KOCTb, BblpaXEHHas B MUMNackansax B CeKyHay (caHTunyasax);
B8 — 06beMHasA [40na CONAHOro pacTBopa, BblpaXkKeHHas B MpoLUeHTax OT Bcero 6ypoBOro pacteopa,;
— ob6beMHasn [oNA TBEPAbIX YaCTUL, C NONPaBKOW, BblpaXeHHas B NPOLEHTax OT Bcero 6ypoBoro
pacTtBopa;
9 — ob6bemHasa [0N1A BbICYLLUEHHbIX PETOPTHbIX YaCTULl, BblpaXeHHas B MpoLeHTax OT Bcero obbema
o6pasLa,;
pLG— 06beMHasn 4ona TBepAbIX YacTuL, Masioil NI0THOCTU, BbipaXKeHHas B MpoLieHTax oT Bcero obbema
B3BELUEHHbIX HaCTULL;
4 — obbeMHas [ons HeddTU, BbipaXeHHas B MPOLEHTax OT BCero 6ypoBOro pacTeopa;
Yy\y — o6beEMHAs [ONA YUCTON BOfbl, BbIpaXEHHas B NpoLeHTax oT BCero 6ypoBoro pacteopa;
— obbemMHas [0S YacTuL, YTAXeNUTeNs, BblpaXeHHas B NpoLeHTax 0T BCero o6bema B3BeLUeH-
HbIX YacTuL;
p — NNOTHOCTbL 6YPOBOro pacTsopa, BblpaXKeHHas B PyHTax Ha rassioH;
pB — MNJIOTHOCTb BOAHOW (hasbl, BbIpaXXEHHAs B rpamMmmax Ha MUAINANUTP;
pcC — NIOTHOCTb BYPOBOroO pacTBopa, BblpaXeHHas B Kuiorpammax Ha KyGuyeckuin Metp;
8, — NNOTHOCTL GypPOBOro pacTsopa, BblpaXeHHas B DyHTax Ha rasisioH;
M ~ nnoTHoCTb BypoBOro pacteopa, BbipaXeHHas B hyHTax Ha Kybuyeckuin yT;
Puicp] — cpefHssa nAoTHOCTb (OTHOCUTENIbHAA 06beMHas Macca) B3BELUEHHbIX YacTull;
["Eco-hyd — nageHune Hanopa 1 3dphekTbl NOBbILLEHHOR NAOTHOCTM B6ypoBOro Wnama;
AEco-iot ~ nonHas NporHo3upyemas aKBUBasleHTHasA MIOTHOCTb LMPKYAsuMm 6ypoBoro pactesopa;
mVECD-rot — n3meHeHue gasneHunsa BCneacTeme BpalleHus,
/1g — NNOTHOCTL TBEPAbIX YacTWL, Masoli NAOTHOCTU, BblpaXeHHAas B rpamMmmax Ha MUINANUTP;
pTax — MakcumasibHas 3aperucTpupoBaHHas NIoOTHOCTbL GypOBOro pacTeopa, BblpaXeHHas B hyHTax
Ha raJiioH;
pNoT — HOMWHa/bHasA NAOTHOCTL 6YPOBOro pacTBOpa, BblpaXeHHas B PyHTax Ha rassioH;
pO — NNOTHOCTb UCMO/b3YEMON HedhTU, BbipaXeHHAs B rpaMMax Ha MUAUANTP;
p5 — NA0THOCTL 6YpOBOro pacTBopa, BblpadkeHHas B rpaMMax Ha MUANANTP;



FOCT 33697—2015

AW — NIOTHOCTb BOAbl, BbIpaXXEHHAs B rpammax Ha MUAAUAUTP, NpU TemnepaType WUCnbITaHUi

(cm. Tabnuuy J.1);
— MJIOTHOCTb YacTuL, YTSXE/IMTENS, BbIpaXeHHas B rpammax Ha MUIIUAnTp;

rw — KacaTeflbHoe HanpshkeHue (HanpshkeHue cfsura) Ha CTeHKe, BblpaXXeHHOe B hyHTax CU/bl Ha CTO
KBafpaTHbIX (OyTOB;

Ty — npefen TekyyecTn 6ypoBOro pacTeopa, BblPaXeHHbIV B (DyHTaxX CU/bl Ha CTO KBaApaTHbIX (OYTOB.

4.2 B HacToAleM cTaHfapTe NCNOoJb3YT Criefyolme coKkpaLleHns:

ACS — AmMepukaHcKoe XxumMmuyeckoe obLLecTBO:

AP| — AMepVIKaHCKNI HE(PTAHON MHCTUTYT:

ASTM — AMepurKaHCKOoe 06LeCcTBO N0 UCMbITAHNI0 MaTeprasios;

AV — Kaxyliaaca BA3KOCTb;

CAS — Xumuueckas pethbepaTtnsHas criyxoba;

ECD — akBuBasieHTHas NAOTHOCTb LMPKynsaLumMm 6ypoBOro pactBopa (BblpakeHHas B KusiorpaMmax Ha
Kybuueckuii meTp (chpyHTax Ha rannoH)];

3ATA — guHaTpmeBas CoMb ATUNEHANAMUHTETPAYKCYCHOW KUCMOThI;

ERD — 6ypeHue ¢ yBennYeHHbIM OTK/IOHEHWEM OT OCU CKB&XWHbI;

ES — anekTpuyeckas yCTOWYMBOCTb.

ESD — akBMBasieHTHan ctatuyeckas nJI0THOCTb 6ypOBOro pacTesopa [BblpaXkeHHas B kujorpamMmax Ha
Kybuuecknii meTp (oyHTax Ha rannoH)];

HTHP — npu BbiCOKOI1 TemMnepatype, Nof BbICOKMM AaBEHNEM;

OCMA — AmepukaHckas accounaumns no cHabXeHnto HeTAHbIX KOMNAaHWIA;

OBR — cooTHOLEeHEe HedPTU K CONSHOMY pacTBOpY;

OWR — cOOTHOLLEHNE HedPTn K Bofe;

PNP — mMoHOnponunoBblii 3¢hmp NPONUAEHIINKONS.

PPA — TaMnoHupylowmii annapat A8 U3MepeHusi NPoHULaeMOCTH;

PPT — onpegeneHve npoHNLL@EMOCTU C NOMOLLLIO TAMMOHUPYIOLLIETO annapara,;

PTFE — nonuteTpadTOpaTUneH;

PV — nnactunyeckas BA3KOCTb:

PVT — B3aumocBA3b flaBfieHuns, obbema 1 TeMneparypbl:

S| — MexayHapogHas cuctema efuHuL:

TC — Ha cogepxaHue (kannbpoBska);

TO — Ha BblNMBaHWe (kasIMbpoBKa);

TVD — ncTuHHasA rnybrHa no BepTukanu [BelpaxeHHas B MeTpax (dyTtax)];

USC — TpaguuMoHHaa amepukaHckas cuctemMa efuHuL, n3mepeHns;

VSST — ucnbiTaHue Ha BUCKO3MMeTpe ¢ onbTpPoM oceflaHus (Sag Shoe);

YP — npefen TekyyecTu.

5 OnpepaeneHune NIOTHOCTM 6ypoBOro pacTeopa (Maccbl 6ypOoBOro pacTeopa)

5.1 MpuHumn

YkasaHHas npouegypa Mcnonb3yeTcs 47a onpefesieHns Macchbl onpefeneHHoro o6bema XUgKocTu
(1. e. nNoTHOCTK). MAOTHOCTL 6YPOBOro pacTBopa BbipaXkaloT B rpamMmax Ha MUNAUANTP WK KuiorpaMMmax Ha
Kybuueckuii MmeTp (pyHTax Ha ransioH unm diyHTax Ha Kkyobuueckuii gyT).

5.2 Annapatypa

521 Jo6oe ycTpoiicTBO A4/15 U3MEPEHNS NAIOTHOCTM C TOYHOCTbIO M3Mepenus + 0.01 r/mn nnm + KOkr/m3
(0.1 doyHT/rannoH unn 0.5 pyHT/PyT3).

[ns onpegeneHns NNOTHOCTM GYPOBOro pacTBopa 06bIYHO UCMOMNb3YITCA PbluyaXHble BeCbl. KOHCTPYK-
LMa pblYaXHbIX BECOB NpedycMaTpusBaeT C Of4HOM CTOPOHbI KOPOMbIC/A yally AnA 6ypoBoro pacreopa u 3a-
KpenneHHbI NPOTUBOBEC C APYroli CTOPOHbI, NPU 3TOM Hanpas/sAoLLas CKOMb3SALLEro rpysa Ao/HkHa CBO60AHO
nepemeLlatbca No rpagyvpoBaHHO LWwkane. My3bipek YpOBHSA KPENUTCS Ha LuTaHre Ana obecnevyeHnss TO4YHo-
CTV B3BelmMBaHusA. MNpn He06XOANMOCTY yBENMYEHNSA Anana3oHa B3BELUMBaHNA MOryT UCMO/b30BaTbCA pas-
NINYHbIE NPUCNOCO6NEHUS.

YCTpOICTBO NOANEXUT YACTOl KaIMbpOBKE C MOMOLLIbIO NPECHON BOAbI, HanpymMep, pas B O4HY UK ABe
Hedenw.
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MokaszaHne Ans ceexeit Boabl npu Temnepatype 21 °C (70 °F) ponxHo coctaensatb 1.00 r/mn wnm
1000 kr M3 (8.345 dpyHT/rannoH wim 62.4 doymt/cpyT3). B NpoTBHOM C/lyyae He06X0AMMO BbINOHUTL COOT-
BETCTBYIOLLYIO HACTPOVKY C MOMOLLbIO PErY/IMPOBOYHOIO BUHTA UIN KONMYECTBA CBUHLOBbLIX APOOWHOK B OT-
BEPCTUM Ha KOHLe rpagynpoBaHHoro nneva. Kannbposky BepxHeli NI0THOCTW BbIMO/THAKT COM/TaCHO yKasaHu-
AM NPOV3BOAWTENSA HA PerynsapHOi OCHOBE, HaNnpUMep, eXeroaHo.

5.2.2 TepmomeTp Amana3oHoM mamepeHuii ot 0 go 105 °C (oT 32 4o 220 T) M TOYHOCTbIO N3MEPEHWI
+0.1 °C (£ 0.2 °F).

5.3 Mertoguka

5.3.1 PblyaxHble BeCbl ycTaHaB/IMBAKOT Ha MNI0CKYH0, POBHYIO NMOBEPXHOCTb.

5.3.2 I3meps10T 1 3an1cbiBalOT Temnepartypy 6ypoBoro pactsopa.

5.3.3 UcnbiTyeMblii 6ypoBOi pacTBOP MOMELLAT B YMCTYH CyXyl yally. Ha 3anofiHeHHy 6GypoBbIM
pacTBOpPOM Yally HafeBalT KPbILWKY M NOBOpayMBaloT 40 NMIOTHOro npuneraHvs. Heob6xoauMmo, 4To6bl He-
KOTOpOEe KO/IM4YecTBO GYpOBOro pacTtBopa BbILIO Yepe3 OTBEpPCTUE B KPbllLKe AN yAaneHus ocTasLierocs
BO3/yXa Wnu rasa.

5.3.4 Kpenko yaepxuBas KpbllKy Ha yalle ¢ 6ypoBbiM pacTBOPOM (3aKpbiB OTBEPCTUE B KPbILLUKE Nasb-
LLeM). HAYMCTO M HACyX0 MOIT W NPOTMPAIOT HAPYXHYH NMOBEPXHOCTb Yallu.

5.3.5 WTaHry yctaHaBNnBatT Ha OMOPHYK OCHOBY W YpaBHOBELUMBAKOT, NepemMeLlas rpys no rpagympo-
BaHHOI LWKane. PaBHOBecKe cuMTaeTcsa AOCTUTHYTLIM, KOrAa Ny3bipek HaxoAnUTCs Noj, OCEBOW IMHUEN.

5.3.6 MNoka3aHusA NN0THOCTN 6YPOBOro pacTBOpa CUNTLIBAKOT C OJHOW U3 YeTbipeX KasIMbpoBaHHbIX LUKas
MO NOMOXEHMIO CKOMb3SLLEro rpy3a. MNockosbKy cumtaeTcs, YTo NJI0OTHOCTb BOALI cocTaBnseT 1r/mn (cMm. onpe-
Aenenus 3.2 1 3.4). faHHble 0 NIOTHOCTU MOTYT ObITb HENOCPEACTBEHHO NOJTYYEHbI B rPAMMax Ha MUANANTD,
UCMONb3ys LIKany yAesbHOro Beca, B (dyHTax Ha rajiioH n dyHTax Ha Kybuueckuii yT WM Kak rpaguveHt
6ypoBoro pacrtsopa B (hyHTax Ha kBagpaTHbili gtoim Ha 1000 dyTos.

5.4 PacueTsbl

5.4.1 TnNoTHOCTb 6YpOBOro pacTBopa ykasblBalT € TOYHOCTbO A0 0.01 r/mn unm 10 kr/m3 (0.1 chyHT/
rannoH nnm 0.5 pyHT/dhyT3).

5.4.2 ina npeobpa3oBaHus 3HaYeHVS p B ApYyrne eauHuLbl UCNosb3yoT ypaBHeHus ¢ (1) no (7) n tabnu-
ubl 1 n 2.

[ns npeobpa3oBaHnsa B Apyrue eavHULbl NIOTHOCTY ps, I/M/1. NCNONb3YyHT ypaBHeHus ¢ (1) no (3):

y& = 1000ps, (1)
roe pc— MNA0THOCTb GYPOBOro pacTeopa, Kr/m3;

N =8.345"7, 2
rae pBL — nnoTHOCTL 6ypoBOro pacTBopa, PyHT/rasnoH;

PB2 - 62.4ps. (3)

roe pB2 — nnoTHocTb 6ypoBoro pacteopa, pyHT/ chyT3.
B tabnuue 1 npuBeaeH KO3a(hULMEHT YMHOXEHWS, KOTOPbI/ UCMONb3YIOT A/19 Nepesoga NAoTHOCTY U3
O0HVX eMHUL, B Apyrue.

Ta6bnuuya 1— MepeBog eanHUL NIOTHOCTH

YMHOXUTb /151 NepeBoga B

EAVHL!
visbiepemmns r/vn ir/m3 cpyHT/rannoH chyHT/coyT3
r/mn 1 1000 8.345 62.43
Kr/m3 0.001 1 0.0083 0.06243
yHT/rannoH 0.120 120 1 7.4805
hyHT/dyT3 0.0160 16.02 0.1337 1
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YpaBHeHus ¢ (4) no (7) ucnonb3ywT ANA nepeBoga MAOTHOCTM B rpagveHT 6ypoBoro pacrtesopa

Fope k/a/m (hyHTbl Ha KBagpaTHbIA AONM Ha QyT):

roe r DFG A— rpagueHT 6ypoBoro pactsopa. kla/wm;
[0pC B — rpagmneHT 6ypoBoro pacteopa, PyHT Atoiim2/dyT.

rDFGA -9.81 r/mn;

IDFGA “ 0-226 ®YHT AMOAM2 / oy,

Fdfgb “ 0,0520 doyHT/ rannon;

[dfgb - 0.00694 cyHT/ hyT3.

Cnucok 4Ns nepesoja eauHuL, NIOTHOCTY NpuBeaeH B Tabnmue 2.

Tabnuuya 2 — MepeBog eanHUL NIOTHOCTH

pammbl
na kybuyeckuii caHTumeTpl*
(T/mn)
0.70
0.80
0.90
1.00
1.10

1.20

2.00
2.10
2.20
2.30
2.40
2.50
2.60
2.70
2.80
2.90

Kvnorpammb!
Ha Ky6uyeckuii MeTp
(kT/M3)
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800

2900

®YHTbI Ma rasoH
(dbyHT,'rannoH)

5.8
6.7
7,5
8.345
9.2
10.0
10.9
11.7
12.5
13.4
14.2

19.2
20.0
20.9
21.7
225
23.4
24.2

(©)
®)
(6)
@)

DYHTbI Ma KyGUUeckuii doyt

(chyHT/cpyT3)

43.7
49.9

93.6
99.9
106.1
112.4
118.6
124.8
131.1
137.3
143.6
149.8
156.1
162.3
168.5
174.8

181.0

1>3HayeHne COOTBETCTBYET OTHOCUTE/IbHOW NJIOTHOCTU U yAenbHOMY BeCy B rpaMmMax Ha MUAAnAnNTP Uan Knno-

rpaMmMax Ha Kybuueckuii MeTp.
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6 AnbTepHaTUBHbIA MeTog onpeaeneHns NAoTHOCTU BYpOBOro pacteopa
6.1 MpuHUMN

6.1.1 MNoTHoCTL 6YpPOBOro pacTBOpa, COAEPXALLEro BOBEUYEHHbI BO34YX WU ra3. MOXET ObITb onpe-
feneHa 6osiee TOYHO C MOMOLLBI0 TEPMETUYHBIX PblYaXHbIX BECOB, YEM C MOMOLLbI0 OBbIYHBIX PbIYAXHBIX
BECOB. PaboTa repMeTuUUHbIX PblYaXHbIX BECOB COOTBETCTBYET paboTe 06bIYHbIX PblYaXKHbLIX BECOB, C TOl pas-
HULEii. uTo Npo6a 6ypoBOro pacTBopa NOMELLAeTCs B Yallly NMOCTOSIHHOTO 06beMa Nnoj faB/ieHUEM.

6.1.2 Mpo6y nomMeLlaldT B yawy Nof AABMEHWEM C LEb0 YMEHbLIEHWUS BUSHUS BOB/IEYEHHOTO
BO34yXa WU rasa Ha M3MepeHue MNIOTHOCTU GypoBoro pacTtesopa. Mpu repmeTusauuy yawu ¢ npo6oii
06beM BCero BOB/IEUYEHHOTO BO34yXa WM rasa yMeHbllaeTcs A0 NpeHeGpexuMo Manoro 3HadeHusl, npu
3TOM M3MepeHue NI0THOCTU 6YPOBOro pacTBopa 6osiee TOYHO COOTBETCTBYET U3MEPEHUIO B CKBAKMHHbBIX
YCNOBUSIX.

6.2 Annapartypa

6.2.1 /llob60oe yCTPOICTBO ANSt N3MEPEHMUS NIOTHOCTM C TOYHOCTbIO n3mepeHus ¢ 0.01 r/mn unu 10 kr/m3
(0.1 doyHT/rannoH unn 0,5 PyHT/PyT3).

[na onpegeneHns nnoTHocTu 6ypoBOro pacteopa B repmMeTyHOM ob6beme 06bIYHO UCMONb3YIT
repMeTuYHble pblYaxHble BecCbl. KOHCTPYKUMA repMeTUUHbIX pblYaXHbIX BECOB npegycmaTpvBaeT C 0f-
HOli CTOPOHbI KOPOMbIC/A Yaly Ana 6ypoBOro pacTeopa C 3aBUHUMBAIOLWENCA KPbILWKOA W 3aKpensieHHbIN
NPOTMBOBEC C APYroii CTOPOHbI, MPU 3TOM HanNpaBAAKOLWAas CKOMb3ALEro rpysa fo/xHa CBO60AHO nepe-
MeLaTbCa No rpagympoBaHHOi LWkane. MNy3bipek YpOBHA KPENUTCA Ha LWTaHre 479 obecnevyeHns TO4HOCTU
B3BELUNBAHWSA.

YCTPOICTBO NOAMEXMWT YaCTOl Ka/IMOGPOBKE C MOMOLLbIO NPECHON BOAbl, HANPKYMEp, pas3 B OAHY WX fBe
Hepenu. MNokasaHue ANs cBexei Bogpl npu Temnepatype 21 °C (70 °F) go/mkHo cocTtaBnAtbe 1.00 r/mn wnin
1000 kr/m3 (8.345 dpyHT/rannoH nnm 62.4 dyHT/coyT3). B NpOTMBHOM C/lyyae HE06X0AMMO BbINOIHUTL COOTBET-
CTBYIOLLYI0 HACTPOIKY C MOMOLLbIO PErYIMPOBOYHOrO BUHTA WU KOMYECTBA CBUHLIOBbLIX 4PO6GMHOK B OTBEp-
CTUM Ha KOHLEe rpagynpoBaHHOro nneva. KannbpoBky BepxHel NAOTHOCTY BbINOMHAT COrMACHO yKa3aHuaMm
NPoV3BOANTENS Ha PerynsapHOi OCHOBE, HanpyMep, eXeroaHo.

6.2.2 TepmomeTp Anana3oHom nsmepenuin ot 0 go 105 °C (ot 32 o 220 ®F) 1 TOYHOCTbIO U3MEPEHUA
+1°C (£2°F).

6.3 MeToguka

6.3.1 N3mepstoT 1 3anvcbiBaloT TemnepaTypy 6ypoBoro pactsopa.

6.3.2 Yawy repMeTUYHbIX pblYaXHbIX BECOB HaMoJIHAT NPOo60iA A0 YPOBHSA MpUMEPHO Ha 6.5 MM
(0,25 proiima) HKe BEPXHETO Kpasi.

6.3.3 Ha uawy nomeLyatT KpbILWKY, OCHALLLEHHYIO 06paTHbIM K/1anaHoM B HUMXXHEM (OTKPbITOM) MOJsi0-
XeHnU. HafaBnvBaloT Ha KPbILWKY B HanpaB/ieHWU rop/billka Yalin A0 NOBEPXHOCTHOTO KOHTaKTa BHELUHel
KPOMKM KPbILLKA N BEPXHEro kpas valin. V136bIToK 6ypoBOro pactsopa npy 3TOM BbIXOAUT Yepe3 o6paTHbIii
knanaH. Mocne nomeLLeHVs KpPbILWKN Ha Yally Heo6Xo4MMO NepeBecTn KnanaH B 3aKpbiTOe NOosIoXeHue, crno-
NIOCHYTb Yally 1 pe3bb0Bble COefUHEHNS BOLOW N HABUHTUTb Pe3b0O0BYIO KPbILIKY Ha yally.

6.3.4 PaboTta repmMeTn3NpYyIOLLLEro NayHXepa naeHTnYHa paboTe wnpuua. MayHxep HanonHSaT nyTem
NOrpy>XeHns ero KoHua B 6ypoBoi pacTBOP, NPV 3TOM LUTOK MOPLUHA JO/DKEH MOMHOCTbIO HAXOAUTLCA BHYTPU.
3arem LUTOK NOPLUHA NOAHVMAIOT BBEPX, HAMOJHAA TakuM 06pa3oM LMAVHAPUYECKYIO YacTb NyHxepa 6ypo-
BbIM pPacTBOPOM. Mo/yYeHHbl 06bEM BbIJaB/IMBAIOT M3 NYHXepa U HAMOHAIOT ero HOBOW Npo6oli 6ypoBoro
pacTBopa BO M3bexaHne pa3axmkeHns BCNeAcTBME BANAHUS XUAKON cpefbl, KOTopas Morna octaTbCs B NyH-
Xepe nocsie ero YACTK.

6.3.5 HakoHeuYHMK nayHxXepa nomeLLatoT Ha OTBETHYIO NMOBEPXHOCTbL KOMbLEBOro YM/IOTHEHUA KnanaHa
KpbILLKK. Yaluy ¢ Npo6oii repmMeT3NpyoT C NPUIOXKEHNEM CUbl HA LUAVHAPUYECKUIA KOPMYC Tak. 4To6bl 06-
paTHbIV knanaH 6bl1 B HMXHEM (OTKPbITOM) MOSIOXKEHWW, NPU 3TOM BAAB/IMBAA WUTOK MOPLIHA BHYTPb. K WTOKY
MOPLLHA JO/MKHO NpUKNaabiBaTbCa ycunme npumepHo 225 H (50 dyHT-cun) nam Bbile.

6.3.6 O6partHbIii knanaH KpbILKY NPUBOAUTCA B AElCTBME AaBNeHWeM; nocse repMeTmsaumm yawm ob-
paTHbIV KNanaH NPUBOAUTCA B 3aKpbITOE NOOXeHne. [115 3aKkpbITUA KnanaHa faB/eHne Ha LuanHLPUYeckuii
KOpMyc MOCTEMNEHHO CHWXAOT, NoAAEePXMUBasA Npu 3TOM AaB/IEeHNE Ha LWTOK NopLHs. Mocne 3akpbiTns obpart-
HOro K/anaHa MOXHO CHATL [jaB/IeHNe CO LUTOKa MOPLUHA 40 OTCOeAMHEHUs NayHxepa.
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6.3.7 Tenepb repmeTnsMpoBaHHas npoba 6ypoBOro pactsopa rotosa K B3BelLMBaHMIO. BHELLHIOW YacTb
Yalln CnosackMBatoT M BbITUPAOT Hacyxo. VIHCTpYMEHT nMoMeLLaloT Ha npu3maTtuyeckyto onopy. CKonb3awuii
rpy3 nepemeLlatoT BMpaBo WM B/IEBO [0 AOCTMXEHUS paBHOBecuA wWraHrn. LTaHra cuntaetcs ypasBHOBe-
LIEHHOM’, Korga ny3blpek 3aHUMMaeT MOoJIoKeHVe nocepefuHe Mexay ABYMS YepHbIMU MeTkamu. MokasaHus
NIOTHOCTM CYMTBLIBAIOT C OAHON M3 YeTblpeX KannmbpoBaHHbIX LUKas MO NOSIOXKEHWUIO CKOMb3ALWEro rpysa. rMo-
CKOJIbKY CUMTaeTCs, 4To NIOTHOCTb BOAbl cocTasnseT 1 r/mn (cm. 3.1 n 3.4), AaHHbIE O NIOTHOCTU MOTYT ObITb
HenocpeaCcTBEHHO MOJlyYeHbl B rpaMMax Ha MUAAWAWTP, UCMOMb3YsA LWKany yAaenbHoro Beca, B hyHTax Ha
rannoH v pyHTax Ha Kybuuecknin pyT unm kak rpagueHT 6ypoBoro pacteopa B hyHTax Ha KBafpaTHbIi oM
Ha 1000 chyToB.

6.3.8 nA CHATUS A@BNeHNs BHYTPW YallyM HEO6XOAMMO MOACOEAUHUTL MYCTOW MYHXEpP M HaxaTb Ha
LWIMHAPUYECKNIA KoprycC.

6.3.9 o OKOHYaHWK yYally, KPbILWKY U MeXaHU3M repMmeTusaunm ounwaloT. 3artem TuaTesibHO NPoMbIBa-
0T Yr1eBOLOPOAHOV OCHOBOA.

6.4 PacueTbl

MnoTHOCTL 6YypoOBOro pacTeBopa ykasbiBatoT C TOYHOCTbIO A0 0,01 r/mn unn 10 kr/m3 (0.1 doyHT/rannoH
unu 0,5 dyHT/hyT3). lna nepesoa B Apyrne eanHuLbl UCnonb3yoT dopmynbl (1) — (7).

7 BA3KOCTb U NpeaesibHOe CTaTUuYeCcKoe Harnps>eHue casura
7.1 NMpuHumn

7.1.1 N3mepeHns BA3KOCTW W NpefesibHOr0 CTaTUYecKoro HamnpshkeHusi cABura CBs3aHbl C TEKyYeCTbio
(peonorueii) 6ypoBbIX pacTBOPOB.

7.1.2 Cnepytouine ycTpoiicTBa MCMOb3YOT A5 M3MEePeHUs BA3KOCTU U NpeAesibHOro CTaTMYeckoro Ha-
npskeHnsa casura GYpOBbIX PAcTBOPOB A/15 NMPUMEHEHWIA NPV NOBbLILEHHbLIX K MOHWXKEHHbIX TeMnepaTtypax.
Hu3koTeMnepaTypHasi peosiorusi MOXeT OXMAATbCS B MEXTPYOHOM NPOCTPAHCTBE CTOsKA Npu r1y60KOBOAHOM
6GypeHnM Npu NOBbILIEHHOM AaBfieHnn. Vcnonb3yloT crieaytoliee o60pyaoBaHue.

a) BUCKO3UMeTp MapLia: npocToe yCTPOICTBO A5 PErYNSPHOIO aHasim3a BA3KOCTY;

b) BUCKO3MMETP C NPSAMbIMU NMOKA3aHMAMU: MeXaHWYeCKoe YCTPOCTBO ANSi U3MEPEHMUS BSI3KOCTU Npu
nepemMeHHbIX CKOPOCTSX CABuUra.

7.2 OnpepeneHue BSA3KOCTU C MOMOLLbIO BUCKO3MMeTpa MapLa

7.2.1 Annapartypa

7.2.1.1 BuckosumeTp Maplua, oTkannbpoBaHHbIli Ha Bbixod 946 mn (1 kBapTa) NPecHoi BoAbl Npu TEM-
nepatype (21 + 3)°C [(70 = 5)°F] 3a (26 + 0,5) c. c MepHoOIi yalweii, NCMONb3yeMOl B Ka4eCcTBe NPUEMHMKA.

BuckosnmeTp Maplua AO/MKEeH UMETb CrefyloLine XxapakTepucTuku:

a) KoHyc BOpoOHkK: agnnHa — 305 mm (12,0 groiima), guametp — 152 mm (6,0 gloiima) u eMKocTb A0 AHa
ceTkm — 1500 mn (1.6 kBapThbl);

b) oTBEpCTMNE BOPOHKK: ANnHa — 50,8 Mm (2.0 atoiima) n BHYTpeHHW guameTp — 4.7 mm (0,185 arolima
= 3/16 proiima):

c) cuTto ¢ Avelikamu 1,6 mm (0,063 atoima = 1/16at0ma)(12mew). 3akpenneHHoe Ha 19.0 mm (0,75 aroii-
Ma) HUXe BEPXHEro Kpasi BOPOHKM.

7.2.1.2 MepHas Yalwa BMECTUMOCTbIO He MeHee 946 mn (1 kBapTa).

7.2.1.3 CekyHfomep.

7.2.1.4 TepmomeTp AnanasoHoM n3mepennii ot 0 fo 105 °C (o1 32 g0 220 °F) 1 TOYHOCTbI0 U3MEPEHWIA
+1°C (£2°F).

7.2.2 MeToauka

7.2.2.1 OTBepCTUE BOPOHKM 3aKpbIBAKOT NasibLieM U 3a/IMBalOT CBEXYH0 Npoby 6ypoBoro pactsopa uepes
CUTO B YMCTYI0 BOPOHKY, HAXOASALLYIOCS B BEPTUKA/IbHOM NOMoxeHun. Mpoby 3anvBaioT A0 JOCTMXEHUSA pac-
TBOPOM HWXHEeN YacTu cuta.

7.2.2.2 Naney, yéupaloT v 3anyckatoT cekyHgomep. V3mepsaoT Bpemsi, Heobxogmmoe AN 3anofiHeHus
yawu 6ypoBbIM pacTBOpoM A0 oTMeTku 946 mn (1 kBapTa).

7.2.2.3 N3mepstoT Temnepatypy pacteopa B rpagycax Llenbcus (rpagycax dapeHreiita).

72.2.4 3anucbiBaloT BpeMs (7.2 2.2) C TOYHOCTbLIO 0 CEKYHAbI KakK BA3KOCTb MO BUCKO3MMeTPY Maplua.
3anucbiBatoT Temnepatypy (7.2.2.3) pacTBopa c TOYHOCTbIO A0 rpagyca Llenbcusa (rpagyca ®apeHreiita).
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7.3 OnpegeneHune BA3KOCTU U/MNK NpeaenbHOro CTaTUYecKoro HanpsXXeHua casura
C NomoLlblo Npnbopa c NPAMbIMU NOKa3aHUAMY BA3KOCTH

7.3.1 Annapartypa

7.3.1.1 BuckosumeTp C NpPsSMbIMW NOKa3aHWAMW, NPUBOAMMbIVA B ABWXEHWE 3MeKTpoABuraTenem wm
PYKOSATKOM.

BypoBoii pacTBOp NOMeLLAl0T B KO/IbLEBOE NPOCTPAHCTBO MeXAY ABYMSI KOHLEHTPUYECKUMU LIMHAPAMMU.
BHeLUHWIA UMAMHAP UK pykas poTopa NpYBOAMTCA B ABUKEHWE MPW NOCTOAHHON CKOPOCTU BpaLleHns. BpatieHue
pyKaBa poTopa B pacTBope nepefaeT BpallaroLLnii MOMEHT Ha BHYTPEHHWUI LUAnMHAP nnu 6anaxHcvp. TopcnoHHas
Npy>XWHa orpaHnyrBaeT nepemellieHme 6anaHcupa, Npu aTom coegnHeHHas ¢ banaHcpoMm Kpyrosas Likasia noka-
3blBaeT CMeLLeHne H6anaHcypa. MocTosHHbIEe yCTPOCTBa HACTPOEHbI TakvM 06pa3oM, UTO NiacTuyeckas BA3KOCTb
1 Npegen TeKy4yecTn NosyyatoT No nokasaHUsiM, Nosly4eHHbIM NPY CKOPOCTY pykaBa potopa 300 1 600 06/MuH.

KoMnoHeHTbl Nnpubopa A0/MKHbI COOTBETCTBOBATL CRefytoLLeil cneumdmkaumnm:

a) PykaB potopa — R1:

- BHYTPeHHui gnameTp: 36.83 mm (1.450 groiiva);

- o6buwas gnvHa: 87.0 mm (3,425 aroima):

- pa3meTouHas nuHWA: Ha 58.4 mm (2,30 floiiva) Bbile HWKHEro kpas pykasa, ¢ ABYMS psagamu oTBep-
ctuii guametpom 3.18 mm (0,125 aroiima), pacnonoxeHHbix Ha 120® (2,09 pag) Apyr oT Apyra, BOKpYr pykasa
poTopa YyTb HUXe PasMeTOUHOW NNHWK;

- MOBEPXHOCTb pyKasa: LIepoXxoBaToCTb NOBEPXHOCTW B cpegHeM oT 16 o 32 nocne nonepeyHo-BUHTO-
BOr0 XOHUHIrOBaHUSA:

b) BanaHcup — B1, 3aKpbIThliA, C NJIOCKO OCHOBOW M KOHUYECKOW hOpMOi BepXHeli yacTu:

- AnameTtp: 34,49 mm (1,358 gtoiima);

- ANMHA uunuHapudeckoin yactu: 38.0 mm (1.496 atolima);

- MOBEPXHOCTb pOTOpA: LLUEePOXOBATOCTb MOBEPXHOCTU B cpeAHeM oT 16 Ao 32 nocnenonepeyHo-BUHTO-
BOIO XOHWHIOBaHUS:

c) MocTosiHHast TOPCUOHHOW NPYXUHbI — F1.0:

- XecTKoCTb npu KpyyeHumn: 10,54 Hm/pag (oTknoHeHne 386 anH-cMm/rpagyc);

- MOCTOSIHHAsA KacaTes/IbHOro HanpsbkeHus: 29.3 nackans Ha paguwaH oTknoHeHus (0.511 nackans Ha
rpagyc otk/ioHeHus) (1.065 cyHT/100 dhyT2 1 rpagyc OTKIOHEHUS);

d) CkopocTu pykaBa poTtopa:

- BbICOKasi CKOpOCTb: 600 06/MUH:

- Hu3Kas ckopocTb: 300 06/MUH.

NMpuMmeyaHue — B 3aBUCUMOCTY OT NPOU3BOAUTENS BUCKO3MMETPbI MOTYT UMETb ApYr1e CKOPOCTH BpalLeHus
poTopa.

7.3.1.2 CekyHpomep.

7.3.1.3 Yawa B1cko3mmeTpa c perynmpyemoi TemnepaTypoii:

a) Npu Temnepartype, NpesbilLaloLEell KOMHATHYHO: TepMocTaTpyemMas yatla BUCKO3MMeTpa C BHYTPEH-
HUMU oborpeBaTe/ibHbIMU 3/IeMEHTaMU;

b) Npu TemnepaType HMxe KOMHaTHOW: Yalla BMCKO3MMeTpa C ABONHbIMW CTEHKamW, COeAVNHEHHas ¢
TepPMOCTaTUPYEMOI LMPKYNSLUNOHHOW 6aHel ¢ oxnaxaeHneMm.

7.3.1.4 TepmomeTp Anana3oHoMm nsmepeHuii ot 0 go 105 @C (o1 32 8o 220 °F) M TOYHOCTbI M3MepeHUi

+1"C (£2 °F).
7.3.2 MeToaunka
7321 Mpo6y 6ypoBoro pactsopa nomeLlalT B TepMOCTaTUPYEMYIO Yally BUCKO3MMeTpa. Heobxogumo

0CTaBWTb B Yallle OCTaTO4YHO CBO6OAHOTO o6bema (npumepHo oT 50 Ao 100 M) AnA pacTeopa, BbITECHEHHOIO
npwv NorpyxeHnn 6anaHcupa n pykasa. Pykas poTopa NorpyxarT TOYHO [0 pa3MeTO4HON NnHKK. Monesble n3Me-
PeHUs [O/MKHBI BbIMOTHATLCA C MAHMMa/IbHOW 3a4€PXXKO nocne B3sTMS Npobbl 6ypoBoro pacteopa. VMamepeHus
npoBoAAT npu Temnepatype nnbo (50 + 1) °C [(120 + 2) "FJ. nn6o (65 + 1) °C ((150 + 2) RF Ans cpaBHEHUs C paHee
NoMyYEHHbIMU AaHHbIMU. I3MepeHust npy 6051ee HU3KOM TeMnepaType, HanpumMep npu (4 + 1) °C [(40 + 2) °F], pe-
KOMEHZYITCA /15 OLEHKN HU3KoTemnepaTypHbIX adhchekToB. MecTo B3TUS NPo6bI yKasbiBalOT B OTHETE.

BHUMAHWE! MakcumanbHaa pekomeHzoBaHHasa pabouyas Temnepartypa coctasnset 90 °C (190 °F).
Mpn Heo6Xx04MMOCTUN NPOBEAEHNS UCMbITAHUI pacTBOPOB Npy 6onee BbICOKO TemMnepaType Heob6xoauMo
MCNoNAb30BaTh Le/ibHOMEeTaNIMYEeCcKniA NN NyCcTOTe bl MeTanInvyeckuin 6anaHcmMp ¢ NOSIHOCTbIO BbICY-
LLEHHOI BHYTPEHHER YacTbio. ViMetowasca BHyTpY NycTOTE10ro 6anaHcupa XuakocTb Npu NOTpyXeHUun B
BbICOKOTEMMNEPATYPHbIA pacTBOP MOXET UCMapATbLCA Y NPUBECTYU K pa3pbiBy 6anaHcupa.
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7.3.2.2 Mpoby HarpeBaloT (MK oxNaxaaT) 40 BbibpaHHO! TemnepaTypbl. VIcnonb3ys MNyibCHOE Wn
NMOCTOAAHHOE KacaTeslbHOe HanpshkeHve npu ckopocTu 600 06/MuH NPo6y NnepemellnBaloT ¢ HarpeBoM (Mnn
oxnaxgeHviem) 4o AOCTMXEHUS OAHOPOAHOW Temnepatypsbl. Nocne AOCTUXEHUs yalleli BbIGPaHHOro 3Haue-
HMUSA TemnepaTypbl B Npoby NorpyxarT TEPMOMETP ¥ NPOA0/IKAIOT NepeMellBaHme 1,0 AOCTUKEHUst Npo6oi
BblOpaHHOI TemMnepartypbl. PerncTpupylot Temnepatypy obpasua.

7.3.2.3 Mpu BpalleHun pykaBa cO CKOpOCTbio 600 06/MUH HEOGXOAMMO AOXAATbCS, MOKa MnokasaHus
BMCKO3MMeETpa JOCTUTHYT MOCTOSHHOTO 3HayeHus (Tpebyemoe BpeMs 3aBUCUT OT XapakTepucTuk 6ypoBoro
pacTtBopa). PernctpupytoT nokasaHve no wkasne /?600.

7.3.2.4 CkopocTb poTopa yMeHbLwatoT Ao 300 06/MUH 1 XayT, Moka nokasaHue Mo Likase BUCKo3nmeTpa
He AOCTUTHET NOCTOSHHOTO 3HayYeHus. PerncTpupytoT nokasaHue no wkane RIANQ

7.3.2.5 Mpoby 6ypoBoro pacteopa nepemMewnsaloT B TedyeHmne 10 ¢ npu 600 06/MUH.

7.3.2.6 BpalieHne poTtopa ocTaHaB/MBatoT 1 AatoT npobe 6ypoBOro pacTeopa nocTosTk B Teyerune 10 c.
Mea/ileHHO 1 paBHOMEPHO NMOBOpaYMBalOT MaxoBVK B COOTBETCTBYIOLLEM HanpasAeHUW 40 Moy4veHuUs noso-
XNTENIbHOro nokasaHus no wkane. PerncTpupyoT MakcrMasibHoe nokasaHne Kak UCXOf4Hoe npefesibHoe cTa-
TUyeckoe HanpsbkeHue casura. IcxogHbIM npefesbHbIM CTaTUHECKUM HanpsKeHeM cagura 4718 YCTPONCTB
CO CKOPOCTbIO 3 06/MVH ABNSIETCA MaKCHMaslbHOe NokasaHune, 4OCTUIHYTOE Noc/ie Havana BpalleHust Ha CKo-
poctn 3 06/MUH. cxogHoe npefensHoe ctatuyeckoe HanpskeHve casura £10s Ha 10 ¢ pernctTpupyoT B oyH-
Tax Ha 100 kBagpaTHbIX dyTOB.

MpumeyaHne — 3HayeHne npefesibHOrO CTaTUHECKOro HaMNpPsHKEHUs CABUra PaccyuTbIBAKOT MO NOKasaHUAM
wkansl. 1 rpagyc oTk/IoHeHUs paeeH 1.065 Ma B eguHuuax CU n 0.511 dyHT-awVIOO dyT2 B TpagMLMOHHBIX eAuHMLax
CLIA.

7.3.2.7 Mpoby noBTOpHO NepemelwwnBaloT B TeueHne 10 ¢ npu 600 06/MuH, ocTaHaBNMBAOT POTOP U
0OCTaBNAT pacTsop B nokoe Ha 10 MuH. TOBTOPAIOT U3MepeHnsa no 7.3.2.6 1 perncTpmpyroT MakcumasnbHoe
nokasaHue kak/710m, 10 muH renb, B pyHTax Ha 100 kBagpaTtHbIx yToB (pyHT-cnna/l100 dyT2).

MpumevyaHne — 3HayeHue NpefAesbHOrO CTATUYECKOrO HaMNpPsHKEHUS CABUra PaccyMTbiBalOT MO NokasaHUsaMm
wkansl. 1 rpagyc oTknoHeHus paeeH 1.065 Ma B eguHuuax CU un 0,511 dyHT-cnn/100 dyT2 B TPAAWNLMOHHBIX eAuHMLAax
CLUA.

7.3.3 PacueTbl

7.3.3.1 Pa3mepbl poTopa, 6anaHcupa 1 nocToAHHOW NPYXWHbI corslacHo 7.3.1.1 onpefensioT cneayluee:

- 1eOTK/IOHEHNA GanaHcupa paBeH kacaTteflbHOMY HanpshKeHuo npumepHo 1 oyHT-cvmna/100 chyT2 unm
ToyHee 1,065 100 cdhyHT-cuna/100 chyt2 = 0,511 Ma;

- 1 06/MyH poTopa paseH ckopocTu casura 1,7023 c-1.

BAskocTb, onpeAenieHHas Kak KacaTeflbHOe HanpsxeHue B Muaavnackansx, Ae/eHHoe Ha CKOpoCTb
cAswra (c-1), 6yaeT BbipaxeHa B MUIMNackanax B CekyHay (caHTunyasax). Mpu 300 06/MuUH (CKOpOCTb CABK-
ra 511 c*T) oTK/IOHeHWe B rpagycax 6yAeT COOTBETCTBOBaTbL MUIMNACKAUISIM B CEKYHAY (CaHTunyasam).

7.3.3.2 PacueT nnactuyeckoii BA3KocTu pv. mlMa/c (caHTrnyasbl), BbINOHAKT C NOMOLLbLIO ypaBHeHUS (8):

rlpv - *B00-*300- 8)

rae vpV — nnactuyeckas BA3KOCTb. MIa/c (caHTunyasbl):
*BOO — MnokasaHue no wkase npu 600 06/MWH. rpagycbl OTK/IOHEHUS:
*300 — nokasaHve no wkane npu 300 06/MUH. rpagyCbl OTK/IOHEHUS.

MpumevaHnsa
1 Mnactuyeckasn BA3KOCTb 06bIYHO 0603HAUaeTCA B crneunanbHo nTepatype ¢ NOMOLLbI0 Cokpalierus PV.
2 1 caHTtunyas = 1 mla-c.

7.3.3.3 Pacuet npegiena tekyyectn YPA MNa:
YPA ==0.48(R300 - n?\j). 9)

roe Y PA— npegen tekyyectu, MNa.
7.3.3.4 MNpwn BbINO/IHEHNN PacyeToB B eAnHMLAax TPaAWLMOHHON aMeprKaHCKON CUCTeMbl eAnHNL, npe-
[en TekyyecTn B (hyHTax Ha CTO KBafpaTHbIX (DyTOB paccunTbiBatoT No hopmyne:

YPB - *300 - r/pve (t0)
roe YPB— npegen Tekyvectu, doyHT/100 dhyT2
12
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Mpumevyanune — Tpeaen Tekyyectn 100 pyHT/pyr2 o6bIYHO 0603HAYAETCA B CneLuanbHOW nutepatype co-
KpaweHvem YP.
7.3.3.5 Pacuet kaxylLelicsa BA3KoCTU ;/AV, MIMNa/c (caHTMNyasbl), BbINOHAT N0 CeAyLIEMY YPaBHEHNIO:

*600

nm - , (11)
2
rae 9800 — nokasaHue no wkane npu 600 06/MyH, rpagycCbl OTK/IOHEHUS;
JAV — KaxyLliasacs BA3KOCTb. Mla/c (caHTunyasbl).
MpumeuvaHne — Kaxywasacs BA3KOCTb, BbIpaXEHHAA B MUAAUNackansax B cekyHay, 06blYHO 0603HavYaeTcs B

cneymnanbHoOW nuTepaType cokpalieHnem AV. B oTyeTe ykasbiBaloT N1acTUYECKYH0 BA3KOCTb, Npefen Tekyyectu, 10 c renb.
10 MWH reflb U KaxyLyrcs BA3KOCTb.

8 Cratnyeckasn thunbTpauys

8.1 MpuHunn

8.1.1 AHanu3 cBOWCTB Mpu hunbTpaumyM 6ypoBbIX PacTBOPOB U XapakTepucTMK 06pa3oBaHus ocajka Ha
dmnbTpe 6ypoBbLIX PACTBOPOB Ha YrNEBOAOPOAHON OCHOBE SABMISETCA OCHOBONOATALLMM MPU KOHTPose 6ypoBbIX
pacTBOPOB, TaK e Kak 1 XapakTepucTvk dmnbTpara, Takux Kak cogepxaHune HedpTi, BOLHO thasbl UM aMyNbCUN.

8.1.2 Ha dhunbTpaLuoHHble XapakTepucTukn 6ypoBbIX pacTBOPOB Ha YrNeBOAOPOLHON OCHOBE BAUAIOT
TUM. KOIMYECTBO M pasmep YacTuL, U aIMYNbIMPOBAHHON BOAHOM ha3bl B 6YpOBOM pacTBOpe, a Takke CBOMCTBa
XNAKON hasbl. B3aumogeicTeme aTuxX pas/inyHbiX KOMMNOHEHTOB MOXET HaxoAuTbCA Nog BAMsAHMEM Temnepa-
TYpbl W faBNeHNs.

8.1.3 ®unbTpaLMOoHHbIe UCTbITaHNUA NPOBOASAT NPY BbICOKOK TemnepaType v Npu cTaTuyecknx yCroBusix.
B faHHOM fOKYMEHTEe NMpuBeAeHbl ABa MeToAa: 0AVH — A1 UCMbITaHuii Npy TemnepaTtype go 175 °C (350 °F),
appyroi — ot 175 80 230 °C (ot 350 fo 450 °F). cnonb3yloT TONIbKO 060pyAOBaHNe N MeToA, 4151 Tpebyemoli
Temneparypsbl.

MpumeuvaHusn

1B HacTosiLeM cTaHAapTe He NPMBOANTCA MeToa (hunbTpaunmn Npu HU3KOW TemnepaType ANS 6GYpOBbIX PacTBOPOB
Ha yrneBof0pPOAHOI OCHOBE, HO JAaHHOE WCMblITaHNe MOXET OblTh NPOBEAEHO Ha OCHOBE WCMbITaHUA GypoBOro pactsopa
Ha BOAHOIi ocHoBe, ykazaHHoro B FOCT 33213.

2 ina ueneii faHHOro nNosoxeHusa aHanorom sensetcsa FOCT 33213.

8.1.4 YcTpoiicTBO BMECTUMOCTbIO 175.250 nm 500 M1 MOXET 1CNo/Ib30BaTbCs ANS CTaTUYECKON hnsb-
Tpauuu npu Temnepatype o 175 °C (350 °F) BkOUNTENBHO.

8.1.5 AnA wcnbiTaHuii Npu Temnepatype cebiwe 175 °C (350 eF) fo/MKHO MCNO/b30BaTbCA TOMLKO
YyCTPOWCTBO BMECTUMOCTbI0 500 M. YCTPOWCTBO AO/MKHO 6bITb CHAGXEHO TepMonapoi, Haxoaswencs
B HernocpefCTBEHHOM KOHTaKTe C pacTBOPOM, COAepXalluMcs B kamepe A5 60/1ee TOYHOro U3MepeHust TeM-
nepaTypbl. 1 B HEM JO/XKEH UCNOMb30BaThCA (YUILTP U3 NOPUCTON HepxaseloLleli cTanu.

8.2 VcnbiTaHne Npy BbICOKOW TeMnepaType 1 BbICOKOM AaBneHuun fo 175 °C (350 °F)

8.2.1 Annapartypa

8.2.1.1 ®dunbTp-Npecc BbLICOKON TeMnepaTypbl/BbICOKOTO AaBNeHUs, B COCTaB KOTOPOro BXOASAT:

a) QUNbTPYIOLLMIA 3/1IEMEHT, CNOCO6HbIN BbligepxuBaTtb gasneHue Ao 9000 kMa (1300 dyHT/AtoiM2) npu
[aHHON TemnepaTtype:

b) UCTOYHWK ra3a nof fas/ieHneM, Takoro Kak 4MoKcug, yrnepoga unn asor, ¢ perynsatopamu.

MpumevyaHne — [peanoyTUTENLHO UCMNONBL30BATL a30T;

C) cucTema nojorpesa C TePMOPErynsaTopom Wan TepmoctaTtom, obecneumnBatoliaa Harpes Ao 175 eC
(350 °F);

d) npuemHuk obpaTHoro gasnexHusa (cMm. Tabnuuy 3) ANsS npeaynpexaeHns BCKUNaHWA W UcnapeHus
mnbTpaTa;

e) kamepa gna 6ypoBOro pacteopa, OCHalleHHas yrnybneHmem nof TepMoMeTp CO CbeMHOIN YacTbio,
onopoii AN UNbLTPYHOLLETO MaTepuasa u Mac/IoCTOVKUMI NpoKiagKkamu.

MpumeyvyaHne — 30/I0THUKN KNaNaHOB C KaX0Oro KOHUA KaMepbl MOTYT OTKPbIBATLCA M 3aKpbiBaTbCA B Xo4e
ncnbliTaHuA.
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BHVMAHWE! Heo6xo4MmMo CTPOro NpuaepxuBaTbCca pekoMeHAaumnii npon3BoanTeNns B oTHOLWe-
HUM 06bEeMOB NPo6, TemnepaTypbl 1 AaBfeHna B o6opygosaHumn. VIx HecobnwogeHne MOXeT NpUBecTu
K CeEpbe3HbIM TpaBmam.

3anpewjaeTca ©cnosib3oBaTb 6as/I0OHbl C 3aKUCbI0 a3oTa B KavyeCcTBe UCTOYHMKA AaBfeHus npu
[aHHOM ucnbiTaHMK. 3aKUcb asoTa MOXeT CAETOHMPOBATL MPW BbICOKOM AaBrieHuu/TemnopaType npu
Hanmuuu cmasku, HeddT AN yrnepoauncTbiX MaTepnanos. BannoHbl ¢ 3akMCbio a3oTa MOryT UCNO/b-
30BaTbCA TONbLKO 4151 aHan3a kapboHaToB C MOMOLLbIO rasoaHannsartopa Fapperta.

Ta6nuuya 3 — PekoMeHAOBaHHble 3HAYEHMA 06PaTHOrO AaB/ieHUs

Temnepatypa ucrbITaHus [asneHvie napos MUHUMasTbHOE 06paTHOE AaB/EeHVe
uc o~ «la yHT/roiim2 Ka chyHT/aroim2
100 212 101 14.7 690 100
120 250 207 30 690 100
150 300 462 67 690 100
100 212 101 14.7 690 100

Mpepen Ans «HOPMasibHbIX» MOMIEBbLIX UCMbITAHWUIA

175 350 932 135 1104 160
200 400 1704 247 1898 275
230 450 2912 422 3105 450

8.2.1.2 dunbTpyloLLWii MaTepran:

a) BatmaH No 50 unu aHanornyHas cunbTpoBasibHas 6ymara ans remnepatyp go 200 °C (400 °F);

b) NOpuUCTbIt Anuck Ans Temnepatyp cebiwe 200 eC (400 €F); Ana KaxAoro ncnbiTaHus TpebyeTcs HOBbIiA
OVCK.

8.2.1.3 MexaHu4ecknii Win 3MeKTPOHHbIA TaliMep ¢ HTepBanaMm He MeHee 30 MVH.

8.2.1.4 TepmomMeTp Arana3oHom usmepenuii go 260 °C (500 T) u ¢ kanunnapom 12.5 cm (5 aoinmoB)
Unu oJIMHHEe Wan TepMonapa AnanasoHoM n3mepeHuin fo 260 °C (500 'F), npefnouTuTeNbHbI BapyaHT.

8.2.1.5 MepHbIii UNIMHAP, A/IMHHASA y3Kas CTekNsHHas Tpyoka BmecTumocTbio 10 nam 20 mn.

8.2.1.6 MepHbIi UWAMHAP, ONUUOHANBHO, BMECTUMOCTbIO 25 M.

8.2.1.7 MoneBoil cMecuTenb CO CTakaHoM, CNoco6HbI paboTaTh Npyu 10, 1000 1 15 000 06/MUH.

8.2.1.8 NluHeiika, rpafyvpoBaHHas B MWIAuMeTpax (gtolimax), ANS U3MepeHnus TOMLWMHbI ocajka Ha
hunbTpe.

8.2.2 MeToamnka

8.2.2.1 TepmomeTp nomeLLatoT B yrnybsieHne B Harpesartesie (TepMmocTakaHe). TemnepaTypy HarpeBaTte-
NA [0BOAAT 4,0 3HAYeHNs npuMepHo Ha 6 °C (10 °F) Bbiwe Tpebyemoli Temnepartypbl. HacTpavsaloT Tepmo-
cTart ansa obecneyeHns TpebyemMoii Temneparypsi.

Ecnun cdmnbTpaLoHHOe yCTpPOoCTBO CHabXeHo TepmMonapoi ¢ HenocpeACcTBEHHbIM KOHTaKTOM C pac-
TBOPOM /1 U3MepeHnsa TemnepaTtypbl 6ypoBOro pacteopa BHYTpU kamepbl (TemnepaTypa UcnbiTaHus), TO
3Ta TemnepaTypa A0/HKHa KOHTPOAMPOBATLCA U PerMcTpMpoBaTbCs B Xo4e oUNbTPALMOHHOTO UCTbITAHNUS.
PesynbTatbl (huUAbTPALMOHHOIO UCMbITAHUSA, U3MEPEHHbIE Takum o6pa3om, MOryT OTAUYaTbCA OT pesy/lb-
TaToOB. OCHOBaHHbIX Ha TemnepaTtype CTeHK/ kamepbl. B pasgene «KommeHTapuu» Heob6XoAMMO ykasaTb,
6bI/IM NN pe3ynbTaTbl OCHOBaHbI Ha TemnepaTtype pacTBopa, U3MepeHHOW TepmMonapoi ¢ HenocpeAcTBeH-
HbIM KOHTaKTOM.

8.2.2.2 lNpoby pacTBopa nepemewnsaloT B TeyeHne 10 MUH. C MOMOLLbI CMecUTesns, Ha CKOpoCTU
1000 o6/muH. 3aTtem npoby 6ypoBOro pacrsopa 3a/1vBalT B kamepy A0 YpoBHA He meHee 1,5 cm (0.6 arolima)
OT BEPXHETO0 Kpasi C y4eTOM BO3MOXHOTO paclumMpeHus. B kamepe ycTaHaBIMBaKT NOPUCTLIV ANCK [Mnn hnnb-
TpoBasibHY0 ByMmary, ecnv Temneparypa ucnbitaHus Huxe 200 °C (400 °F)J.

8.2.2.3 C60pKy Kamepbl 3aBepLualT N NOMeLLaloT ee B HarpeBaTeslb, NPY 3TOM BEPXHUI N HWKHWIA kna-
naHbl A0/MKHbI BbITh 3aKpbITbl. TEPMOMETP MepemMeLlalT U3 Harpeeatens B yrnybneHue B kamepe.
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8.2.2.4 MoacoeAnHAT kKaMepy BbICOKOro faBfieHns Ans coopa unbtparta K 3010THUKY HWXKHEro Knana-
Ha 1 chrkenpytoT. HeobxoaMmo ybeamuTbes, 4TO eMKOCTb 419 c60pa He COAEePXMT BOAbl MU HEdITK.

8 2.2.5 Perynupyemblii UICTOYHUK AaBNEHNA NOAKNIOHAIOT K BEPXHEMY kKnanaHy. AHaNOrMYHbIA peryiu-
pyeMblii ICTOYHWK JaBNEHUS NMOAKIOUAOT K eMKOCTY N5 cbopa dmnbTparta n huKCMpyoT BCe COeANHEHUS.

82.2.6 Mpyu 3aKpbITbIX 30/10THMKAX ABYX KnanaHOB yCTaHaB/MMBAOT faB/ieHWe Ha BEPXHEM Perynsto-
pe Ha 690 kMa (100 chyHT/AIOAM2) Bbile MUHMMAas/IbLHOTO 3Ha4YeHUs obpaTHOro AaB/ieHusl, Kak nokasaHo B
Tabnuue 3. OTKPbIBAIOT BEPXHUIA 30/I0THUK K/lanaHa W. ecaiv Heo6xo4MMOo, 3aHOBO YCTaHaB/MBAKOT BEPXHWUiA
perynaTop AaBneHus, YTobbl AaBneHne 6bi110 Ha 690 kMa (100 dyHT/A0liM2) Bbillle MUHUMA/IbHOTO 3HAYEHUS
o6paTHOro AaBneHns, ykasaHHoro B Tabnuue 3 s Temnepatypebl ncnbitaHnsa. O6a fasneHns noanepxmnsarot
[0 AOCTWXEHUS TeMnepaTypbl UCTbITAHUS.

NMpumeuyaHne — ECAn Bpemsi, HEOBXOANMOe N5 JOCTMXKEHUS TeMnepaTypbl UCMbITaHWs, NpeBbiwaeT 1 u.
BO3MOXHO, HarpeBsaTesib HEUCNPABEH, 1 Pe3y/ibTaTbl UCMbITAHUS 6YAYT COMHUTE IbHBIMU.

8.2.2.7 Mo gocTuxeHun Npoboii BbIGpaHHO TemnepaTtypbl UCMbITAHUA COMTacHO MOKasaHWsM TepMo-
napbl HWXHWUIA PerynsTop AaBfeHns yCTaHaBMMBAKT Ha fAaBfieHVe («MUHUManbHOe 06paTHOE [aBfeHue»),
yKazaHHOe N5 3Toi TemnepaTypsl B Tabnuue 3. HmKHUIA 30/10THUK KnanaHa OTKPbIBalOT U HEMEANIEHHO Mo-
BbILLAIOT AaB/IEHNE HA BEPXHEM perynsatope A0 3HaveHus Ha 3450 klMa (500 cyHT/A0iM2) Bbilie 06paTHOro
faBneHusi. Takum 06pa3oM HaumHaeTcs mpouecc unbTpoBaHMsA. 3anyckalT Talimep. TemnepaTypy ucnbl-
TaHus nopdepxusarT B npegenax + 3 eC (x 5 °F) B Xxofle UCNbITAHUA COMMTAcHO MoKa3aHUsiM TepMoMeTpa B
kamepe dunbTpaumn. Mpu NoBbIWEeHUN 06PaTHOTO AaBeHNs Bbille BbIGPAHHOTO 3HAYEHUSA B XOe UCTbITaHNs
aKKypaTHO OTBOAAT U cOBMPalOT HEKOTOPOE KONMYECTBO (uibTpaTa AN5 NOHWKEHUS 06pPaTHOrO AaBMEHUS.

8.2.2.8 CobupatoT chnnbTpaT B BbICOKWIA Y3KMIA rpaynpoBaHHbIi cocys (Mam onuuoHasbHbIi rpasympo-
BaHHbI cocya). 3anuncbiBaloT 06bem nonHoro cunbTparta (Boga natoc HedTb) 3a 30 MUH. Takke 3anucbiBaoT
06beMbI TBEPAOW 1 BOAHOW ha3 Npu UX HaIMumm.

n punmedyaHne — Bbicokuii y3KVIl7I cocypn nossonifeTt 60nee TOYHO onpeaendatb U N3MepATb 06bembl He(*)TVI,
BOAbl 1 TBEPAbIX YacTuy, B hunbTpaTe. Harpes cocyga B 06nactv NOBEPXHOCTM pa3jena 3MynbCuUN MOXET YNy4ylnTb pas-
AeneHve BoAbl, TBEpPAbIX YacTuy 1 HerTVI B CbVU'IpraTe.

8 2.2.9 Cpa3sy nocne c6opa 30-M1HYTHOro onnbTpaTa HarpeB npekpaliaT 1 OTKIKYaloT HarpesaTesb
OT UCTOYHMKA MUTaHUA. 3aKpbiBalOT 30/I0THUKN BEPXHEr0 W HWXHEro KianaHoB N5 YAepXaHus JaBfieHus.
Cnepays nogpo6HbIM MHCTPYKLMAM NPON3BOANTENS, AaBNEHNE CTPaBAMBAIOT Yepes perynsaTopbl U WNaHrv, 3a-
Tem OTK/oYatoT CUCTEMY nodaun fasrieHns. Kamepy M3BnekatoT U3 HarpesaTesns U faloT Kamepe ox1agnTbes
Hke 50 °C (125 eF). B npouecce oxnaxaeHns, CHATUA AaBNeHUS 1 pa3bopkn kamepa J0/MKHA HaX0AUTbLCS B
BEPTUKANIbHOM NOSIOXEHUN.

BHUMAHWE! faBneHve B huNbTPOBa/bHON kamepe MoxXeT gocTuratb 6200 kMa (950 dyHT/
AAM2) faxe nocne ee oxnaxaeHus. Bo nsbexaHne cepbesHblX TpaBM KaMmopa JO/KHA Haxo4UTbLCS B
BEPTUKANILHOM MOJIOXKEHUN; €6 HEOO6XO0ANMO OCTYANTbL A0 KOMHATHOW TemnepaTypsbl, a nepej Hayanom
pa36opkn HeobxoaMMo cO6poCUTL faBrieHe B kamope.

8.2.2.10 [laBneHne B kamepe copacbiBaloT, Me/IEHHO OTKPbIBas 30/1I0THVK BEPXHErO knanaHa. V36eraii-
Te pa3bpbI3rnBaHna 6ypoBOro pacteopa npu Bbixode rasa 13 30/10THUKa. Nepes CHATMEM KpbILKK y6eanTecsh,
4YTO faB/iIeHNE MOJTHOCTLIO COpOLLEeHO. AKKYpaTHO pasbepute kamepy.

8.2.2.11 XXunaKoCTb U3 KaMepbl CNNBatoT.

8.2.2.12 3BnekatoT 0cafok Ha MOPUCTOM aucke (M hunbTpoBasbHON Gymare). ToNwuHy hunbTpaum-
OHHOrO Ocajka M3MepPST No LeHTPY C TOYHOCTbIO A0 MunaumeTpa (1/32 goiva).

8.2.2.13 B xofe vcCnbITaHns Ha PuNbTPaLVOHHbIN 0Caf0K MOMN OCecTb TBepAble YacTuubl. Cneagyet
OCMOTPETb (PMNbTPALMOHHbI 0CAA0K Ha NPeAMeT Takoro ocafka: 0 HeM CBUAETE/bCTBYIOT U3/INLIHE TONCThI
Cnoi ocagka wnv rpy6as ero Tekctypa. Ana MUHMMU3aumMmn ocefaHunst Bpems Harpesa 1 oxiaxaeHus fO/MKHO
6bITb MUHUMANbHBIM, & PUNbTPALVOHHBIA 0Caf0K fO/MKEH BbiTb GbICTPO M3B/IEYEH U 06CNef0BaH.

8.2.3 PacueTbl

8.2.3.1 Heobxogumo BBecCTV nonpasky B o6bem dunbtpata VF Ha nnowanb dunbtpa 4516 mm2
(7.0 gloiima2). dunbTpoBasIbHbIE Kamepbl ANA UCMbITAHWIA NPU BbICOKOW TemnepaTtype/gaBneHun 06bIYHO
UMelT UnbTP NOIOBUHHOWN cTaHJapTHOW nnowaan (2258 mm2) (3.5 aoiima2), noaToMy nepej ykasaHmem B
oTYeTe HEOGXOAUMO YABOUTL MOMYYEHHbI 06GBHEM.

8.2.3.2 YKa3blBalT TO/UMHY (PUILTPALMOHHOIO Ocajika C TOYHOCTbI0 A0 munnuMeTpa (1/32 groima),
ero TeKCTypy 1 Hanuume B hunbTpaTe aMy/ibCUn MW BOAbI.
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8.3 WcnbiTaHns Npu BbICOKOW TemnepaType u gasnenun ot 175 go 230 °C
(ot 350 g0 450 °F) BKAKOUYNTENBHO

8.3.1 Annapartypa
8.3.1.1 ®unbTp-Npecc BbICOKON TeMNepaTypbl/BbICOKOr0 AaB/IEHUS B COCTaBE:!
a) kKamepa BMeCTUMOCTbIO TO/Ibko 500 M.

MpumeyvaHne — B uensax 6e30MacHOCTV B UCMbITAHUAX Npu TemnepaType A0 v Bbiwe 230 "C (450 T) peko-
MeHAyeTCs UCNO0/b30BaTh TOMILKO KaMepy BMeCTUMOCTbo 500 mn;

b) chmunbTpytoLWMiA 3N1EMEHT, CNOCOGHLIV BblAepXuBaTh AaBneHue fo 15 500 kMa (2250 cdyHTOB/At0IIM2)
npu Temnepatype 230 °C (450 5);

C) UCTOYHMK CXaToro rasa c perynaropamu, Hanpumep, asota (NpeanoyTUTesnbHO);

d) cuctema nogorpeBa ¢ TEPMOPErynATOPOM UM TepmocTaToMm, obecneuymBatolias Harpes fo 260 °C
(500 °F);

€) NnpueMHuK obpaTtHoro gasnexHusa (cMm. Tabnauuy 3) ANS npeaynpexaeHns BCKMNaHWA W ncnapeHus
dmnbTpaTa;

f) kamepa gna 6ypoBoro pacTsopa, OCHaLleHHaa BHYTPEHHe TepMonapoi 4718 KOHTPO/IA Temneparypbl
npo6bl 6ypoBOro pacTsopa B 0651aCTV ee LieHTpa B kaMepe, CO CbeMHOI YacTbio C Mac/I0CTONKUMM Npoknaa-
Kamu.

n punmevaHne — 30/10THUKN KNnanaHos C KaXXaoro KoHua KkamMmepbl MOTyT OTKPbIBaTbCA U 3aKpbiBaTbCA B Xo4€e
ncnbliTaHuA.

BHNMAHWE! He nio6oe nponssogmmoe o6opyfoBaHne MOXET 6biTb MCNOMb30BAHO A1 UCMbI-
TaHuin npn Temnepatype Bobiwe 150 °C (300 °F). He3HaHue pa6oyero guanasoHa UCNosib3yemMmoro 06o-
pyAoBaHuA No faB/IeHUI0 U TemMnepatype MOXeT NPUBECTU K Cepbe3HbiM TpaBmaMm. McnbiTaHua npu
BbICOKMX TemnepaType v gaBneHuu TpebyoT AONONHUTENbHbIX Mep 6e3onacHocTu. He pekomeHayeT-
CA UCNO0Mb30BaTb Kamepbl PuabTpayuun BMeCcTUMOCTbIo 175 1 250 M Npu Taknx BbICOKUX TeMnepary-
pax v faBneHuu.

BHMMAHWME! 3anpeuiaetca ncnonb3oBaTb 6an/10Hbl C 3aKUCbi0 a3oTa B KayecTBe UCTOYHMKA
[aBfeHna Npu gaHHOM MCnbiTaHWW. 3aKUCb asoTa MOXeT CAeTOHMpoBaTb NPU BbICOKOM AaBieHun/
TemnepaTtype npu Hanuuum cMaskm, HedTU UAKN YINepoaNCTbIX MaTepuanos. bannoHbl € 3aK1Cbio a3o-
Ta MOTYyT UCMO/Ib30BATLCA TOMILKO A5 aHanM3a kapboHaToB € MOMOLLbIO razoaHanuiaropa appeta B
cooTBeTcTBUM ¢ NOCT 33213, pa3gen A.5.

MpumeyaHne — [Ns uenei faHHOTO NOMIOXEHNS aHaNorom siBnsieTcs ctaHaapT [33]. cM. pa3gen 2.

8.3.1.2 dunbTpytowuii maTepuan, NOpUCTbIi ANCcK Ana TemnepaTyp Bbiwe 200 °C (400 °F). Ansa kaxgoro
UcnbITaHNS TpebyeTCcs HOBbIN AUCK.

8.3.1.3 MexaHU4eckunii NN 371eKTPOHHbIN Talimep ¢ nHTepBanamu He meHee 30 MUH.

8.3.1.4 TepmomeTp AnanasoHoOM usmepeHuii go 260 °C (500 °F) n ¢ kanunnapom 12.5 cm (5 groiimos)
Unu AJIMHHEe Wan TepMonapa AnanasoHoM n3mepeHuin fo 260 °C (500 'F), npefnoyuTUTE bHbI BapyaHT.

8.3.1.5 MepHblIli LUAUHAP, AJIVHHbIA, Y3KWiA, BMecTUMocTbio 10 unu 20 mn.

8.3.1.6 MepHbIi UMAMHAP, ONUMOHANBHO, BMECTUMOCTbIO 25 M.

8.3.1.7 MoneBoii cMecnTeNb CO CTakaHOM, CNOCO6HbIM paboTaTs npy 10. 1000 1 15 000 06/MUH.

8.3.1.8 JlnHeiika, rpafympoBaHHas B MuanuMmeTpax (4toorimax), ANS U3MepeHus TOJLWMHbI ocajka Ha

dunbTpe.
8.3.2 MeToauka
8.3.2.1 TepmomeTp nomeLaloT B yrnybneHvwe B Harpesatesie. Temnepartypy HarpeBaTens goBOAAT A0

3HaveHunss npumepHo Ha 6 BC (10 °F) Bbiwe Tpebyemoi TemnepaTypbl. HacTpanBaloT TepmocTaT Ans obecne-
yeHusi Tpebyemoli Temnepartypsbil.

Ecnu dmnbTpaumoHHoe yCcTPoCcTBO CHabXeHo TepMonapoii ¢ HenocpeACcTBEHHbIM KOHTaKTOM C pac-
TBOPOM A/19 U3MEpPeHUss TeMnepaTtypbl 6ypoBOro pactsopa BHYTPW Kamepbl (Temnepartypa WChbITaHus), TO
3Ta TemnepaTypa [O/HKHa KOHTPO/IMPOBATLCSA U PETMCTPUPOBATLCS B X04e (PUNbTPALMOHHOIO UCMbITAHUS.
PesynbTaTbl (oUNbTPALMOHHOIO UCNbITAHUSA, U3MEPEHHbIE TakMM 06pa3oM, MOTyT OT/IMYaTbCA OT pe3ynbTra-
TOB. OCHOBaHHbIX Ha Temnepartype CTeHKu kamepsbl. B pasgene «KommeHTaprm» Heob6xoAMMo ykasaTtb, Obiin
Nn pe3ynbTaTbl OCHOBaHbI Ha TeMMNepaType pacTBopa, N3MEepPEHHOI TepMonapoii ¢ HenocpeaCcTBEHHbIM KOH-
TaKTOM.
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8.3.2.2 MNpoby pacTBopa nepemelnBaioT B TeyeHne 10 MWH. C MOMOLLbIO CMECUTEsNS CO CKOPOCTbIO
1000 06/mMnH. 3aTeM npoby 6ypoBOro pacTeopa 3a1vBalT B KaMepy A0 YPOoBHA He MeHee 1.5 cm (0.6 atoiima)
OT BEPXHEro Kpas C y4eTOM BO3MOXHOTO pacluMpeHus. B kamepe ycTaHaBAnBaoT (U1bTPOBasIbHYO Bymary.

8.3.2.3 3aBepLuatoT c60pKy UILTPALMOHHON Kamepbl. B kamepy ycTaHaBnvMBaloT TepMonapy A5 KOH-
TponsA TemnepaTypbl pacTBopa B 061acTu LeHTpa kamepbl. Kamepy C 3aKpbITbIMU BEPXHUM W HUKHUM Kna-
naHamu nomeLlalT B Harpesatesb. [MogknoyaloT Tepmonapy k npubopy, cuuTbiBalOWemy Temnepartypy, U
NpPOBEPSAT NPaBUILHOCTb Ero NoKasaHWii.

8.3.2.4 MoacoeAVHAIOT Kamepy BbICOKOTO faBrieHus Ana coéopa unbTpaTa K 30/10THUKY HUXHEro knana-
Ha 1 dmkeupytoT. Heobxoanmo y6eamTbes, UTO EMKOCTb A1 c6opa duibTpaTa He COAEPXUT OCTaTKOB BOAb!
nnn HegTU.

8.3.2.5 Perynupyemblii UICTOYHUK AaBNEHNA NOAKNIOYAIOT K BEPXHEMY kKnanaHy. AHaNOrMYHbIN peryniu-
pyeMblii ICTOYHWK JaBNEHUS NOAKIIOHAOT K eMKOCTY Ans cbopa cmnbTparta n huKCMpyoT BCe COeNHEHUS.

8.3.2.6 MMpu 3aKpbITbIX 30/10THMKaX ABYX KlanaHOB YCTaHaBMMBAKOT AaBfieHNe Ha BEPXHEM perynsrto-
pe Ha 690 kMa (100 chyHT/A0lIM2) Bbille MUHMMAasIbHOTO 3Ha4YeHUs obpaTHOro AaBfieHusl, Kak nokasaHo B
Tabnuue 3. OTKPLIBAIOT BEPXHUIA 30/I0THUK K/lanaHa W. ecniv Heo6xo4MMOo, 3aHOBO YCTaHaB/MBAKOT BEPXHWUiA
perynaTop AaBneHus, 4Tobbl AaBneHne 6bi110 Ha 690 kMa (100 dyHT/A0M2) Bbille MUHUMAJIbHOTO 3HAYEHUst
ob6paTHOro fasneHus, ykasaHHoro B Tabnuue 3 4na temnepartypbl UCMbITAHKSA.

Ob6a faBneHns noadepXxunsatoT A0 AOCTVXEHUA TeMnepaTypb! UCNbITaHUS.

n punmedyaHne — Ecnu Bpewms, Heoﬁxo,qmmoe ANA QOCTUXEeHUA TeMmnepaTtypbl UCNblTaHUA, nNpeBblllaeT 1w,
BO3MOXHO, HarpeBsaTe/lb HeucrnpaseH, N pe3y/bTaTbl UCMNbITAHNA 6y,qu COMHUTENbHbIMN.

8.3.2.7 Mo gocTmkeHun Npo6oi BbIbpaHHO! TemnepaTypbl UCMbITAHWUSA COMAacCHO NOKa3aHUAM TepMo-
napbl HWXHWUIA PErynsTop AaBfeHus yCTaHaBAUBAKT Ha AaBneHne («MUHUManbHoe ob6paTHOe AaBfeHue»),
yKasaHHoe A5 3Toi TemnepaTypbl B Tabnvue 3. HWKHUIA 3010THKK KnanaHa OTKPbIBAIOT W HEMeJ/IEHHO Mo-
BbILLAIOT aB/ieHe Ha BEPXHEM perynstope Ao 3HaveHusi Ha 3450 kMa (500 chyHT/goiimM2) Bbilwe obpaTHoro
JaBneHus. Takum 06pa3oM HaumHaeTcs npouecc unbTpoBaHus. 3anyckaloT Talimep. Temnepartypy Ucnbl-
TaHua nogaepxuealoT B npefdenax = 3 &C (+ 5 °F) B Xxofe WCnbITaHWsA COrlacHO NokasaHWam TepMomeTpa B
Kamepe dunnbTpauuun. Mpun nosbiweHUM 0b6paTHOro AaBnNeHus Bbllle BbIGPaHHOro 3HaYeHUs B Xofe UCNbITaHus
aKkKypaTHO OTBOAAT 1 cobMpatoT HEKOTOPOE KONMYEeCTBO innbTpaTa ANS NOHWKEHUS 06paTHOrO AaBeHUs.

8.3.2.8 CobupatoT chunbTpaT B BbICOKWIA Y3KUIA FpagynpoBaHHbIi cocys (MM onunoHabHbIA rpagynpo-
BaHHbI cocya). 3anuckiBaloT 06beM NofHOro ounbTpata (soga natoc HedTb) 3a 30 MUH. Takke 3anucbiBaOT
06beMbl TBEPAOW 1 BOAHOW has Npu UX Ha/TMUUN.

8.3.2.9 Cpasy nocne c6opa 30-MUHYTHOrO thunbTpata Harpes npekpalLatoT 1 OTKIYalT HarpesaTeb
OT MCTOYHMKA NUTaHNSA. 3aKpbIBAOT 30MOTHUKN BEPXHETO W HUXKHETO KNanaHoB ANS YAepXaHus faBneHus.

Cnepysa noApoOHbIM MHCTPYKLMSAM NPOU3BOAWTENSA, [AaBfieHWe CTPaB/MBAlOT uYepe3 perynstopbl u
LUMaHrn, 3aTteM OTKIIOYatoT CUCTEMY Nojaun fasreHns. Kamepy n3BnekatoT u3 HarpesaTtens u jalT kamepe
oxnagutbes Hke 50 °C (125 °F). B npouecce oxnaxaeHus, CHATUA AaBfieHus 1 pa3bopku kamepa Ao/HkHa
HaxoAWTbCSA B BEPTUKASIbHOM MOSTOXKEHUN.

BHNMAHWE! flaBneHne B hnNbTPOBasbHON kamepe MoOXeT gocTturate 6200 kMa (950 dyHT/
AAM2) faxe nocne ee oxnaxaeHusa. Bo nsbexaHne cepbesHblX TpaBM KaMopa JO/KHA Haxo4UTbLCS B
BEPTUKANILHOM MOJIOXKEHUN; €6 HEOO6XO0ANMO OCTYANTbL A0 KOMHATHOW TemnepaTypsbl, a nepej Hayanom
pa36opkn HeobxoanmMo cOpoCUTL AaBNEHNE B kKamepe.

8.3.2.10 laBneHue B kamepe cbpacbiBaloT, Mea/IEHHO OTKpbIBasi 30/I0THUK BEpPXHero knanaHa. Cneagyet
nsberatb pasbpbI3rBaHns 6ypoBoro pacTsopa npu BbiIXoAe rasa 13 30/10THUKA. [epef CHATUEM KPbILLIKN He-
06x04MMOo y6eamnTbCs, YTO AaBneHne NOIHOCTbIO COPOLLEHO. AKKYpaTHO pa3buparoT Kamepy.

8.3.2.11 XXungKocTb U3 Kamepbl CNnBatoT.

8.3.2.12 V3BnekalT 0cafok Ha ubTpoBasbHON byMare. ToNWwmMHy hunbTPaLMOHHOIO ocaaka n3mMeps-
0T MO LEHTPY C TOYHOCTbIO A0 Munnumetpa (1/32 groiima).

8.3.2.13 B xofe ucnbiTaHWs Ha PUAbTPaLMOHHBIA 0Caf0K MOIM OCecTb TBepAble yacTuubl. Ocmatpu-
BalOT YUIbTPALMOHHbIV 0Caf0K Ha NpeaMeT Takoro ocajka; 0 Hem CBUAEeTeNbCTBYIOT U3/WLLIHE TONCTbIA CNoi
ocagka unu rpybas ero TekcTypa. 3anucbiBaloT XapakTepucTuku unbTpaumMoHHOro ocagka. Ansa MuHumm-
3aUMM ocefaHna BPEMSA HarpeBa W OXNaxXAeHWs JO/HKHO 6biTb MUHUMAsbHBIM, @ (PUNbTPALMOHHbIA 0cafokK
[o/mKeH ObITb GbICTPO M3BMeYeH 1 06CneoBaH.

8.3.3 Pacuertsl

8.3.3.1 Heobxogmumo BBecTu nonpasBky B o6bem dunbTpata VF Ha nnowanb cunbtpa 4580
(7.0 proiima2). dunbTpoBasibHbIE Kamepbl A1 UCMbITAHUA NpY BbICOKOW TemnepaType/gaBneHun 06bIYHO
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UMeloT UbTP NOTIOBMHHOW CTaHAapTHON nnowaan (2258 mm2) (3,5 AtoliMa2), noaToMy nepes ykasaHvuem B
oTyeTe He06X0AMMO YABOUTL MOSYYEHHbI 06BHEM.

8.3.3.2 Yka3blBaloT TOMWMHY (OUNbTPALMOHHOIO 0cajka C TOYHOCTbI0 A0 munnumeTpa (1/32 groiima),
€ro TeKCTYpy W Hannume B hunbTpaTe 3My/ibCUN UK BOAb.

9 PeTOpTHbLI aHa/IM3 coAepXaHus HedpTW, BOAbI N TBEPAbIX YacTull

9.1 MpuHuMn

9.1.1 PeTopTHbI aHanNu3 NO3BONSET U3IMEpUTb 06bEM BOAbl U HEQDTW, BICBOOOXAEHHbIX 13 NPO6LI By-
pOBOro pacTsopa Ha yrneBoA0pOAHOl OCHOBE NpW Harpese B kasiMbpoBaHHOM 1 UCMPaBHO paboTaloLiem pe-
TOPTHOM YCTpOICTBe. B faHHbIl pasfen BKIOUYEHbl Npoueaypbl NPOBEAEHNA PETOPTHOTO aHann3a ¢ UCMosb-
30BaHNeM M60 06bEMHOr0, M60 rPaBNMETPUYECKOTO MeToAa.

MpuMeuyaHune — [paBumMeTpuuyeckas npoueaypa faet 60/ee TOUHbIE 3HAYEHUs, YEeM CTaHAAPTHbI 06BEMHbII
MeToga.

9.1.2 laHHble O KOHLUEeHTpauuy BoAbl, HE(PTU 1 YaCTUL, U KX COCTaBE NO3BOJISIOT KOHTPO/IMPOBATbL CBOWA-
cTBa OypoOBOro pacTBopa, Takne Kak COOTHOLUeHWe HedTU W BOAbl, Peosiorns, NAOTHOCTb, OMNLTPYEMOCTb
N copepxaHne BOAHON hasbl, MOCKO/IbKY 3HAHUE COfepXaHus TBEpPAbIX YacTul, B GYpOBbIX pacTBopax Ha
YrNeBoAOPOAHON OCHOBE UMEET BaXKHOE 3HAUYeHWe AJ1s1 OLLEHKM 060pya0BaHNS AN yaaneHust Teepaoli hasbl.

9.1.3 B peTopTe npo6a 6ypoBOro pacteopa Ha yrneBoLopoAHOW OCHOBE M3BECTHOTO 06bema v Macchbl
HarpeBaeTCs [0 MCNapeHns XUAKUX KOMMNOHEHTOB. DTV Napbl 3aTeM KOHAEHCUPYIOTCA U cobupatTcs B npu-
€MHUKe C TOYHOI rpagyupOBKOIA.

9.1.4 B 06bEMHOM METOAEe BblUMCAIOT 06 BEMHbIE 0NN HEPTU, BOAbI 1 TBEPAbLIX YACTUL,, BblpaXeHHble
B NpoLeHTax, No NOSIHOMY HayasibHOMY 06beMy 6ypOBOro pacTBopa Ha YrneBoLOPOAHOW OCHOBE 1 0GbEMbI
KOHAEHCUPOBaHHO BoAbl U HE(PTU, cCOBpaHHbIe B MPUEMHNK.

9.1.5 B rpaBUMETPMYECKOM METOAE BbIYMCSAT 06bEMHbIE A0/IM HE(PTH, BOAbI U TBEPAbIX YacTUL, Bbl-
paXeHHble B MPOLEHTax No macce 6ypoBOro pacTBopa Ha yr/1eBoAOpOAHOW OCHOBE Moc/e NeperoHkn B pe-
TOpTe, Macce Cyxoii TBephoW hasbl nocne neperoHku, NIOTHOCTW BOAbl, HePTU M GYpOBOro pacteBopa Ha
yreBo0POAHON OCHOBE, N/IKOC N3MEPEHHbIVi 06BbEeM KOHAEHCMPOBAHHOW BOAbI, COBpaHHOl B MpuemMHuk. s
cnyyasl, ecnu NAOTHOCTb MCNOMb3yeMoi HedpT HensBecTHa, NpuBeAeHbl Heobs3aTenbHble npoueaypbl Ans
BbIYMC/IEHNS NAIOTHOCTW HEPTM NO U3MEPEHUSIM MaCChl UIN AN1A UCMO/Ib30BaHNSA PYUHbIX YCTPOIUCTB M3Mepe-
HMA NAOTHOCTW.

NMpumeyaHue — [aHHblii TpaBUMETPUYECKNI METOL OCHOBAH Ha NMOTEpPe Macchl Npy NeperoHke B peTopTe u
0T/IMYaeTcs 0T 06bEMHOr0 MeToAa, B KOTOPOM WUCMO/b3yeTCs BOCCTAHOB/IEHHbIV 06beM. DTO MOXET NPMBECTN K TOMY, YTO
3HauYeHns 06bEMHbIX foneli TBepAoi hasbl ByayT HUXe, YeM B 06bEMHOM MeTofe, 0CO6EHHO AN BYpOBbIX PACTBOPOB Ha
YrNeBof0pOHOI OCHOBE WKW B C/ly4ae, eCu NeTyune KOMNOHEHTbI He NOTHOCTbIO KOHAEHCUPYIOTCSA B 06 bEMHOM MeToje.

9.2 Annapartypa

9.2.1 YCTpOWCTBO A/19 PETOPTHOIO aHan3a, Kak ykasaHo Huxe.

a) C6opHasa peTopTa, COCTOsILLas U3 Kopnyca, Yaliy U KPbIWKX 13 HepxaBsetowei ctanu. CTaHgapTHas
BMECTUMOCTb Yalumn coctasnseT 10 ma (¢ ToyHocTbio = 0,05 M), 20 Mn (C ToYHOCTbIO = 0.1 M) 1 50 Mn
(c TouHoCTbIO + 0,25 MN). Mpy ncnonb3oBaHNM 06bEMHON NpoLUeypbl aHan3a BMECTUMOCTb Yalln PeTopTbl
C KpbILLKOM A0MKHA ObiTb NPOBOPEHA FPaBUMETPUYECKU B COOTBETCTBUM C NPOLIEAYPOI U BbIUUCIEHUAMU MO
FOCT 33213. npunoxeHue H.

MpumeyaHne — [Ns ueneit AaHHOTO NOJIOXEHUS aHaNOroM siBasieTcs ctaHaapT [33], npunoxeHve H.

b) KoHfeHcaTop XUAKOCTK, CNOCO6HbIN OX1aauTb napbl Hed)TU 1 BOAbI A0 TEMNepaTypbl HUXe Temne-
paTtypbl ucnapeHus.

c) HarpeBartenb HOMVHaNLHOW MoLHOCTLH 350 Br.

d) TepmoperynaTop, o6ecneyvBaioLLMii orpaHnyYeHre TemnepaTtypbl petopTsl o (500 +40) GC [(930+ 70) T].

9.2.2 MNpreMHUK XNAKOCTU B BuAe cneunanbHO CKOHCTPYMPOBAHHOIO LMIMHAPUYECKOTO cocyAa U3 CTek-
na c OKpyrnibiM AHOM Ans obecrneyveHns Hagnexaled o4nCTKM U BOPOHKOOOPa3HOW BepxHel yacTbio ANnA
ynaB/MBaHus nagaroLlwmnx kanenb, oTeevaowuii creayowmm Tpe6oBaHnaM:

- TOYHOCTb: CM. Tabnuuy 4;

- kanméposka: npu 20 °C (68 °F);
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- wKana: B MUIAMANTPax WM o6beMHbIX AONSX (Kak NPOLEHTbI);
- marepuan: npo3pauHblii, HEPTHbIN K HedhTW, Boge 1 pacTBopam cofieil npu Temnepatype Ao 32 X
(90 °F).

Tabnuuya 4 — TOYHOCTb NPUEMHUKA XNAKOCTU

OBLLIN «yOEEM
MapameTpbl NpUEMHKA
10 mn 20 mn 50 mn 50 M/1 C KOHYCOM
ToyHOCTb OTO o 100% + 0,05 mn +0,10 mn + 0,25 mn —
pagyvipoBka OTO o 100% 0,10 mn 0,10 mn 0.50 mn —
OT0p805% — — — 0.05 mn
O1 510 100 % — — — 0,25 mn

Mpun ncnonb3oBaHNM 06BEMHOI NpoLeaypbl aHaM3a 06bemM NPUeMHMKa JO/HKEH GbITb NPOBEPEH rpaBu-
MeTpUYecKn, B COOTBETCTBUM C NpoLeaypoii u BeluncneHusmu no FOCT 33213. npunoxeHne H.

MpumeyaHune — [Ns ueneit JaHHOTO NOMIOXEHNS aHANOroM siBnsieTcs ctanHaapT [33], npunoxeHve H.

9.2.3 ToHkas cTasibHasa BaTa, 6e3macnsHas.

[Ns paHHbIX Leneil He J0oNyCcKaeTcs MCMNOMb30BaTh <«OKUAKYH CTaslbHYH BaTy» WM Matepuassl € no-
KpbITUEM B Ka4YeCTBe 3aMeHbl.

9.2.4 BbicoKoTeMMepaTypHas CUIMKOHOBasA cMasKka AJ/19 UCNOJIb30BaHUSA B KauyecTBe YM/IOTHEHNUA pesb-
60BbIX COEAMHEHN 1 CMa3biBaOLLErO MaTepuana.

9.2.5 EpLUMKM 418 YNCTKU TPYOKM.

9.2.6 WnaTtenb unu nonatoyka, popma NosioTHa KOTOPbIX COOTBETCTBYET BHYTPEHHUM pasmepam yaiuu
Ans obpasua.

9.2.7 Wronop.

9.2.8 Wnpwuy BMmectumocTbio 10. 20 nam 50 M Ana 3anosIHEHUS Yalun peTopThbl.

9.2.9 BuckosumeTp Mapuwa (7.2.1.1).

9.2.10 Becbl c BepxHeli 3arpy3koii Ans B3gewwmsaHus go 2000 r ¢ ToyHocTbio + 0,01 T.

9.2.11 Bechl ansa 6yposoro pactsopa (5.2.1).

9.3 TMMpoueaypa. O6bEMHbIN MeTOp,

9.3.1 Cnegyet ybeanTbCs, 4TO Yawa peTopTbl, Tpybka KoHAeHcaTtopa v NPUEMHUK XUAKOCTU ouuLLe-
Hbl, BbICYLLUEHbI 1 OXNaXeHbl nocne npefbliayLiero Ncnosib3oBaHus. BHyTpeHHVE NOMOCTM Yalln W KPbILLKK
[O/MKHbI 6bITh TWATENbHO OYMLLEHbI LWNaTesnemM WAN NONaTouKon nepes KaxabiM UCMbITaHWeM. BHYTpeHH:AS
4acTb Yaln NOAMEXUT NEPUOANYECKON Nerkoi MoNNPOBKe CTanbHON BaToON. TpybKka koHAeHcaTopa noanexuT
YUCTKE U CYyLLKEe Nnepef KaxablM UCMbITaAHWEM C NMOMOLLbIO eplunka. CKonneHne matepuana B Tpyoke KOHAEeH-
caTtopa MOXeT CHU3UTb 3D(heKTMBHOCTb KOHAEHCALMN 1 MPUBECTU K OLUMOOYHBIM pesynbTataM UCMbITaHus, a
B HEKOTOpPbLIX TUNax o6opyfoBaHnsA NpeacTasnsATb Yrpo3y A5 6e30nacHoOCTV onepaTopa.

BHUMAHWE! Mpoxop KoHAeHcaTopa, coAepXalyuin Bary Mam 4acTUUYHO 3aKynoOpPeHHbIN, MOXeT
npefcTaBnATb yrpo3y Ansa 6esonacHocTu oneparopa.

9.3.2 HarpesaTenb oxnaxgatoT Huxe 93 °C (200 °F).

9.3.3 Kopnyc peTopTbl HabuBatoT CTasIbHOl BaToM.

9.3.4 Cob6upatoT npeacTaBuTesnibHY0 Npoby 6ypoBOro pactsopa Ha YreBofopOAHON OCHOBE U OX/1ax-
AaloT fo TemnepaTypbl npumepHo 27 'C (80 °F). AnA yganeHusa 3akynopuBalolnx mMaTepuasos, wnama u
06n10mkoB nopog npoby npocensaloT Yepes CMTO BUCKO3MMeTpa Maplua ¢ oTBepcTuamMu pasmepom 1,68 mm
(0,066 groiima nn 12 melw).

9.3.5 Mpoby 6ypoBoro pacTeopa TuwiateqbHO NepemeLLmBaT 40 COCTOSAHUSA ogHOpoAHOCTU. MNpu nepe-
MeLUVBaHUW crefyeT He [onyckaTb BOBMEYEeHUst BO3[yxa U OCTaTKOB TBEPAOV ha3bl Ha AHE KOHTelHepa.

NMpumeuaHue — BoOBeUYeHNE BO3AyXa UK rasa B Npo6y 4151 PETOPTHOTO aHaNM3a NpPMBESET K OLUMGOYHO Bbl-
COKOMY COAepXaHuio TBepAoii hasbl B peTopTe BCEACTBME YMeHblUeHNsi o6beMa Npo6bl 6ypoBoro pacteopa.
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9.3.6 MeasieHHO 3ano/IHAT Yally peTopThl NPO60I BO M3bexaHne BOBEYEHWUS Bo3gyxa. JlIerkum no-
CTyKMBaHMEM MO CTEHKe yalun yaansoT Bo3gyx. Yally 3akpbiBaloT KPbILIKOW, MOBOpaynsas ee 411 NA0THOro
npuneraHna. Hebonbluoe konnyecTso 6ypoBOro pacTeopa A0/HKHO BbiTeYb Yepe3 O0TBepCTue B Kpbilwke. 13-
NVWKN 6ypoBOro pacTeopa BbITUPAKOT C KPbILLKK, n3beras 3axsaTa pacTBopa yepes OTBepCTue.

9.3.7 Ha pe3bby yaluy peTopTbl HAHOCAT YMEPEeHHOe KOJIMYeCcTBO cMaskuyYrepmeTuka. Yaly ¢ yctaHoB-
NIEHHOW KPbILLIKOA BPYYHYIO 3aKpy4yuBatoT B kOpnyc annapara.

9.3.8 YMepeHHOe KOMMYeCcTBO CMasku/repMeTuka HaHOCAT Ha pe3bby TpyoKu KoHAeHcaTopa v npuco-
eINHAIOT ero K Kopnycy KoHAeHcaTopa. PeTopTy B c6ope ycTaHaB/MBAKOT B HarpesaTesib. 3akpblBaloT TeNs10-
N30/IMPYIOLLYIO KPBILLKY.

9.3.9 YuCThbIiA, CyX0il NPUEMHUK XMUAKOCTW YCTaHABMIMBAIOT NOJ BbIXOAHYIO TPYOKY KOHAEeHcaTopa.

MpumeyvyaHns

1 Ans NoBbILWEHNA TOYHOCTU NMokasaHuii o6bema HedT U BOAbl MOXHO NpefBapuTe/IbHO CMOYUTbL BHYTPEHHIOW
4yacTb CTEK/IIHHOTO MPUEMHMKA XWUAKOCTU MOHOMNPONUIOoBLIM achupom nponuneHrnukons (PNP). PNP ucnonbsyetcsa gns
paccnoeHus amynbcumn 6ypoBbiX PacTBOPOB Ha YrNeBOAOPOAHON OCHOBE MpU XMMUYECKOM TUTpoBaHuM (cMm. pasgen 10).
OO6bIUHbI MeTOo CMaunMBaHWs CTEKISTHHOTO MPUEMHUKA XUAKOCTU npedycmaTpusaeT fobasneHne npumepHo 0.5 mn PNP.
nocse 4ero NPMEMHUK HAKMOHAIOT W BpaLwalT A5 TOro, YTo6bl XUAKOCTb MOKPbIIa BCIO BHYTPEHHIOKW YacTb. Mocne no-
KpbITUS BHYTPEHHE yacTn NpMeMHMKa XnAKoCTW pacTBopuTesieM ero nepesopayvsaloT BBEPX AHOM Ha BpeMs, JoCTaTou-
Hoe N8 yaaneHns UsinWKoB pacTBopuUTens.

2 PNP nerko pasnaraeTcsi. PekomeHyeTca UCNo/b30BaTb TO/IbKO CBEXWIA NPOAYKT, C HEUMCTEKLUMM CPOKOM FOfHO-
CTW. c cobntoieHnemM MeCTHOIO 1 rocyJapCTBEHHOTO 3akoHoAaTenbCTBa. [PoAYKT ABNAETCS NOMHOCTbLIO GropasnaraemMbiM.

3 )Kuakuii PNP vnu ero napbl MOTyT Bbi3blBaTh pasgpaxeHue rnas v noBpexjeHne porosulibl cpegHei TsxecTu. Aan-
TeNIbHbI KOHTaKT C KOXeli [/IoXeT Bbi3BaTb HeGO/bLIOE pa3fpaxeHne C NoKpacHEHUEM YHaCTKOB KOXW, HO He NMPUBOAWT K
NOr/I0LWEeHNI0 ONAaCHbIX KOJIMYECTB BelecTBa. PerynsipHbiil KOHTaKT C BELECTBOM MOXET NPUBECTU K CYXOCTU U LUeNYLIEHNIO
KOXW, pasfpaxeHunto nam oxoram. HenpogomkuTensHoe BabixaHne PNP (HECKONbKO MUHYT) 06bIYHO HE MPUBOAWT K Hera-
TUBHbIM NOCNeACTBUAM. Upe3mepHoe BAbIXaHNe MOXeT NPUBECTU K pasfpaxeHunto Hoca 1 ropTaHin. Ype3MepHbIii KOHTaKT ¢
BeLLeCTBOM BbI3blBaeT BANOCTb. PNP cnabo TokCMYeH npu nonagaHnm B xenyaok. MonagaHue B xenyAok 60/1bLIOMO Konnye-
CTBa BellecTBa MOXeT HAHECTUN Bpej 3[40P0BbI0. PerynspHblii KOHTaKT C BELECTBOM MOXET Bbi3blBaTb 3a60/1€BaHNA NeYeHu,
noyek 1 OpraHoB 3peHusl. JlabopaTopHble OMbiTbl HAA XUBOTHLIMU HE BbISIBUIN BAUSHUA HA NOTOMCTBO.

4 inuHa NpUemMHuKa XUAKOCT MOXeT noTpeboBaTh ero yCTaHOBKM B CTOPOHe OT TPy6KM KOHAEeHcaTopa 1. BO3MOXHO,
noaAepXxku 3a npegenamu pabéoyero crona.

9.3.10 BknitoyatoT HarpeeaTesib U AaloT peTopTe HarpesaTbCs B TeyeHne MuHuMym 14. O6pasoBasLuuii-
CS KOHAEeHcaT cobvpaloT B CTEKNAHHbIN NPUEMHUK XUAKOCTU. Ecnn BckuneBLwnii 6ypoBoi pacTBop nepenusa-
eTcsa B NPUEeMHUK XNAKOCTU, 060pyAoBaHMe oxNaxaaloT U OHULLAIOT, NOC/e Yero 3aHOBO NPOBOAAT UCTbITaHNE
C UCMNONb30BaHNeM 60/bLLEro KoimyecTsa CTaslbHOWM BaTbl B KOpyce peTopThl.

9.3.11 TpUeMHUK XUAKOCTU U3BEKAIOT 1 OXN1axXaatoT.

BHNMAHWE! Kopnyc peTopThl Harpet 40 BbICOKOW TeMnepaTypbl U MOXET Bbl3BaTb CUJ/IbHbIE
0XOTWN NpU KOHTakKTe.

NMpumeyaHue — T[pW HaNMYUWN NOBEPXHOCTU paspena aMynbCcun Mexay HedTAHOW 1 BoAgHOI thazaMu Harpes
061acTv NOBEPXHOCTU pasfena [OXeT pasnoxuTb amynbcuio. COBET: CiefyeT U3BNeUYb PETOPTY U3 HArpeBaTens, B3sB 3a
KOHAeHcaTop. TwaTelbHO HarpeTb CTEKMSHHbIA NPUEMHUK XWUAKOCTY BAOMb NOMNOCHI 3MY/bCKU, aKXypaTHO NpUKNaabiBas K
NPUEMHUKY TOpsUYI0 PETOPTY Yepe3 KOPOTKME NHTEPBasIbl. HENb3s AaTh XUAKOCTW 3aKkuneTb. [ocne pasnoXeHusi NnoBepx-
HOCTW pasfena aMy/nbCun NPUEMHWKY XUAKOCTU HAA0 AaTb OCTbITb.

3anucbiBaloT NOJHbIN 06BbeM xuakocTn VR o6bem Boapl Vv, cobpaHHOl B NPUEMHUK XULKOCTU.

NMpumeuanne — [/15 CO6MIOAEHUSA TOUHOCTM YPE3BLIYANHO BAXKHO MPABU/ILHO CUMTATL MEHUCK XNAKOCTU. Mpexae
BCero Bcerga Heo6X0AMMO ONpesensTh MeHUCK Npu NoBepXHOCTU pasfena, Haxoaslielica Ha ypoBHe rnas. Bo-BTopbIX, 415
BCEX MEHUCKOB BO34yX — XWAKOCTb 06bEM ONPEAENsioT Mo «HU3LWER TOUKE» MEHUCKA, HAXOAAWENCs NocepeanHe npuemMHuKa
XNOKOCTU, B CAMOW HWXHEW Y4acTu XUAKOCTW. [s Henpo3pauHbIX XWAKOCTEN MOXeT NoTpeGoBaTbCs ONpefennTb BEPXHNI
YPOBEHb XWUAKOCTY MocepeanHe cocyaa. B-TpeTbux, A1 MEHVUCKOB BOAa — HE(ITb 06bEM BOAbI ONPEAENSIOT B HU3LIEN Teuke.

9.3.12 HarpeBaTesib BblKIO4aloT. PeTopTy U KOHAEHcaTop W3BeKaloT U3 HarpesaTens U oCcTaBnalT
OoCTbIBaTb. YAanawT KoHAeHcaTop. PeTopTy 1 KOHAeHcaTop o4nLwatoT.

9.4 BbluncneHus. O6beMHbIli MeToa

9.4.1 Mcnonb3ys namepeHHble 06beMbl HEDTY 1 BOAbl 1 06bEM M3HAYA/IbHOI Lie/IbHOW Npo6bl 6ypoBoro
pacTteopa (10. 20 wam 50 mn), BbIYMCASAOT B NpoLeHTax 06beMHble 40NN BOAbl, HEPTU 1 MONHOM TBEpAoi
hpakuuu B 6ypoBOM pacTsope.
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9.4.2 BbluMCNsAT 06bEM HEPTU B KOHAEHCUPOBaHHOI Npo6e:

(12)
rae YO — obbem HedTh, M,
VR — noNHbIli 06beM KOHAEHCUPOBAaHHBIX XMUAKOCTel (HeddTn 1 BoAbl), M;
W — o6bem Bogbl, M. unu macca Bogbl, (1 ma = 1r) (cm. 3.2).
9.4.3 BbluMcNsAT 06bEMHYIO 407110 HE(DTU B NOJHO Npo6e.
13)
roe @ — obbemHasa fona HedpTu. % OT NosHoro o6bema nNpoobsl,
Y0 — 06beM HedpTU, MIT;
Vs — o06bem npobbl 6ypoBOro pacteopa, M.
9.4.4 BbluMcnsAT 06BEMHYIO [0/TH0 BOAbI:
(14)
roe oy — obbemHasa [0n8 Boabl. %;
W — 06bem BoAbl, M, unn Macca Bogpl, I (1 mn =1r) (cMm. 3.2).
Vs — ob6bem npobbl 6ypoBOro pacteopa, M.
9.4.5 BblUMCASAT 06bEMHYIO 4010 TBEPAOW (hasbl, OCTaBLUENCS B peTopTe:
=100 - ~ Vo- (15)
roe vl — o6bemHas 40N BbICYLUEHHbIX TBEPAbIX YacTuL, B peTopTe, % OT NosHOro o6bema npoobbl,
— obbeMHasn fons Bofpl. %.
p0 — ob6bemHasa gons HedpTn. % OT NOSIHOTO 06beMa NPO6LI.
MpumeyaHne — BbluNCNEHHbI 06bEM TBEpAON ha3bl NepeoLeHnBaloT Ha 06beM B3BELLEHHbIX TBEPAbIX Ya-

CTUL, TaK Kak pacTBopeHbl conu. O6bemMHas nonpaska Ha MUHEPaNMU3aLMi0 MOXET 6biTb BBEAEeHa NPU UCMO/b30BaHUMN W3-
BECTHbIX 06bEMHbIX KO3(D(ULMEHTOB ANS pacTBOPOB coseil (cM. pasfen 12). PacueTbl ANs onpeAeneHns COOTHOLEHNS
HeddTn 1 BoAbl U COLEepPXaHus TBepAO dhasbl U NIOTHOCTY C NOMPABKOM TakKe MOXHO HaiiTu B pasgene 12.

9.5 Tlpoueaypa. N'paBUMeTpUYECKUii MeTOa

9.5.1 Cnepyet ybeanTbCs, 4TO Yalla peTopTbl, TpyOKka KOHAeHcaTopa U NPUEMHUK XUAKOCTU OYMn-
W eHbl, BbICYLEHbl W OXNaxAeHbl Nnocne npeabligyLero NCnonb3oBaHNsa. BHYTPeHHAA NoaoCTb Yawun u
KPBILKA AO/MKHbI ObiTh TLWATENIbHO OYMLLEHbI LINaTenemMm Wiy fI0NaToukol nepes KaxgbiM UChblTaHeM.
BHYTPEHHASA 4acTb Yalun NoANEXUT NEPUOAMYECKO NErkoli NoNMPoBKe CTanbHON BaTol. Tpybka KOHAEH-
caTopa NoAnexuT YNCTKe W CyLUKe nepeg KaxAbiM WChbiTaHWEM C NMOMOLblO epwnka. CkonneHve mate-
puana B TpybKe KOHAeHcaTopa MOXeT CHU3NTb 3 (PeKTUBHOCTb KOHAEHCALUN 1 NPUBECTU K OLINBGOYHBIM
pesynbTataM UCMbITaHUS, a B HEKOTOPbIX TMNax 060pyAoBaHNsa — npeacTaBnsATb yrpo3y ana 6esonac-
HOCTW oneparopa.

BHVMAHWE! MNpoxop KoHAeHcaTopa, coAepXxalwnini Bnary uam 4acTUYHO 3aKynOpPeHHbIN, MOXeT
npefAcTaBnATb yrposy Ans 6e3onacHocT oneparopa.

9.5.2 HarpeBaTesnb oxnaxgatoT Huke 93 °C (200 °F).

9.5.3 Kopnyc peTopTbl HabuBalT CTasIbHOl BaToMA.

9.5.4 Ha pe3b6y 4aluy peTopTbl HAHOCAT YMEPEeHHOe KO/IMYeCTBO CMaskmyYropmeTuka. Yauy ¢ yctaHOB-
NIEHHOW KPBbILLKOM BPYYHYIO 3aKpy4uBaloT B KOpMNyC annapara.

9.5.5 YmMepeHHOe KONMYeCcTBO CMaskm/repMeTuka HaHOCAT Ha pe3bby TpyobkM KoHAeHcaTopa M npuco-
e[IMHAIOT ero K Koprycy KoHfeHcaTopa.

9.5.6 B3BelwwmBalOT 1 3anUCbiBAOT NOJIHYD Maccy NycTON Yaluv peTopTbl, KPbILWKX 1 KOpAyca peTopThl,
HabuToro cTasibHol BaToii. Maccy 3anucbiBalOT Kak T, B rpaMMax.

MpumeyaHne — Bce pe3ynbTarbl B3BEWMBAHUA 3anNnCbiBaAOT C TOYHOCTbIO A0 0,01 r.

9.5.7 CobupatoT npeacTaBuTenbHY0 Npoby 6ypoBOro pactBopa Ha YrneBofopOAHON OCHOBE U OX/laxX-
JaloT fo Temnepatypbl npumepHo 27 °C (80 °F). AnA ypaneHus 3akynopuBailowmx mMaTepuasnos, wnaMa u
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06/10MKOB MOpOZ NpoBy MpocemBaloT Yepes CUTO BUCKO3MMeTpa Maplua ¢ oTBepcTusimu pasmepom 1,68 mm
(0,066 groiima nnm 12 melw).

9.5.8 lMpoby 6ypoBoro pacteopa TlaTe/bHO NepeMeLlBatoT A0 COCTOSHMSA ogHopoaHocTW. Mpu nepe-
MeLUMBaHUN He cnefyeT AonyckaTb BOBMIEYEHUsI BO3yxa U OCTATKOB TBEPAOW (hasbl Ha fiHE KOHTelHepa.

Mpumeyanne — BosneyeHve Bo3gyxa Uaun rasa B Npoby A1a PeTOPTHOTO aHannsa npusefeT K OLMOOYHO Bbl-
COKOMY COAepXaHuio TBepaol hasbl B peTopTe BCeACTBME YMEHbLUEHUsi 06bema nNpob6bl 6ypoBoro pacTtesopa.

9.5.9 N3mepsIoT 1 3anucbiBAIOT N/IOTHOCTbL 6YPOBOro pacTsopa Ha yreBo4opoHON OCHOBE, UCMO/b3Ys
Becbl /19 6ypoBOro pactsopa, onucaHHble B pasgene 5 unu pasgene 6 (6onee ToyHo). Takke AonyckaoTcs
anbTepHaTBHbIE TPaBUMETPUYECKME METO/bI, TaKMe Kak MepHas Kosba unu vawa.

MnoTHOCTL 6ypOBOro pacTBopa ykasbliBalT Kakps ¢ To4HocTbio A0 0.01 r/mn, 10 kr/m3 (0,1 doyHT/rannoH
unu 0.5 dyHT/hyT3).

B KauecTBe anbTepHaTUBbI MOXHO UCMO/1b30BaTb NOPTATUBHbLIE PYYHbIE U3MEPUTENN NIOTHOCTU MasIoro
o6bema 19 TOYHOTO M3MepeHus NI0THOCTM BypoBOro pacteopa.

9.5.10 Ecm NNOTHOCTb MCNOMb3yeMOl HethT HEN3BECTHA, U3MEPSLOT MIOTHOCTb YrEBOAOPOAHON OCHOBbI
6ypoBOro pactsopa ¢ NoMoLLbi0 BECOB /151 6YpOBOro pacTsopa, onucaHHbIX B pasgene 5 unun pasgene 6 (6onee
TOYHO). Takxe AOoNycKalTCs aslbTepPHATMBHbIE rPaBYMETPUYECKE METOAbI, Takne kak MepHas Koniba unv yalua.

MnoTHOCTb HeddTN ykasbiBaloT kak pO ¢ TouHocTbio Ao 0.01 r/mn, 10 kr/m3 (0,1 chyHT/rannoH wnm
0.5 chyHT/DyTI).

B kauecTBe anbTepHATUBbI MOXHO MUCMOJIb30BaTh NOPTATUBHLIE PYYHbIE U3MEPUTENN MIOTHOCTU MasIoro
06bemMa 15 TOYHOTO U3MEPEeHUs NI0THOCTU KOHAEHCUPOBAHHOW HedTy.

9.5.11 Yauwly n3BnekaroT 13 koprnyca peTopTbl. MeA1eHHO 3ano/HAT Yally peTopTbl BO U3bexaHne BO-
B/leYeHns Bo3ayxa. JIerkum nocTykMBaHWeM MO CTEHKe valuun yAansaioT BO3f4yX. Yally 3akpblBatoT KPbILUKOM,
nosopaumBas ee ANns NAOTHOrO npuneraHns. Hebonbloe konnyecTso 6ypoBOro pacTsopa [O/KHO BbITeYb
yepes OTBEPCTUE B KpbIlKe. V3/nwwKkn 6ypoBoro pactsopa BbITUPAIOT C KPbILLKW, U3beras 3axsaTa pactsopa
yepes oTBepCTHE.

9.5.12 Yauwy ¢ npo6oii 1 KpbILLIKOI BBUHUYMBAIOT B KOPNYC PETOPTLI. B3BeLLMBAIOT yallly, HanosIHEHHYO Bypo-
BbIM PacTBOPOM, KPbILLKY W KOpPMYC PeTopTbl (HaObWTbI CTaslbHONM BaToi). Maccy 3anucbiBaloT kak T2 B rpamMmMax.

MpumevaHne — Bce pe3ynbTarbl B3BELWMBAHUA 3aNUCbIBAOT C TOYHOCTLIO A0 0,01 T.

9.5.13 MNprcoeamnHAI0T KOHAeHcaTop. PeTopTy B cbope yCcTaHaBNMBAIOT B HarpeBaTesb. 3akpbiBaloT Te-
NA0OU30NINPYIOLLLYIO KPBbILLIKY.

9.5.14 B3BeLUMBAKT YNCTbIA CyXOli MyCTON NPUEMHUK XUAKOCTU. Maccy 3anucbiBaloT Kak T 3B rpaMMax.
MprYeMHMK XUAKOCTM YCTaHaBNMBAIOT NOJ BbIXOAHON TPY6KOMA KOHAEeHcaTopa.

MpumevyaHus

1 1ns NOBbIWEHNS TOYHOCTN MOKa3aHUil 06bema HedTU 1 BOAbI MOXHO NMPeABAPUTENIbHO CMOUYUTL BHYTPEHHIOW
4acTb CTeKISIHHOTO npuemMHuka xugkoctu (PNP). PNP ncnonb3yetcs 415 pacc/ioeHus aMyibCuM 6ypoBbIX PacTBOPOB Ha
YINeBOAOPOAHON OCHOBE MPY XMMUYECKOM TUTPOBaHUM (CM. pasgen 10). O6bIUHbI METOA CMaUYNBaHNUSA CTEK/ISHHOTO MpU-
e€MHMKa XWUAKOCTY npedycmaTtpusaeTt go6asneHue npumepHo 0,5 mn PNP. noc/ie 4ero NpyeMHWK HaK/oHAT 1 BpalyalT
[N151 TOTO, YTO6bI XMUAKOCTb MOKPbI/IA BCIO BHYTPEHHIOKW YacTb. [0C/1e MOKPLITUS BHYTPEHHEN YacTh NPUEMHMKA XUAKOCTH
pacTBopuTENEM ero nepeBopaynBaloT BBEPX AHOM Ha BpeMms, LOCTATOuHOe A/15 yAANeHUs U3NIULLKOB PacTBOPUTENS.

2 PNP nierko pasnaraetcsi. PEKOMEHAYETCS UCMO/Ib30BaTh TO/IbKO CBEXMWIA MPOAYKT, C HE UCTEKLINM CPOKOM FOAHOCTH.

3 BBMAY TOrO YTO NMPUEMHMK XUAKOCTM UMEET KPYrioe AHO. MOXEeT NoHaA06UTbCs YCTAHOBUTL NPUEMHUK XULKOCTU
8 100 M rpaZyvMpOoBaHHbIi CTakaH Npy B3BELUVBAHWN HA Becax C BEPXHeli 3arpysKoii.

4 [InVHa NpueMHUKa XUAKOCTU MOXeT NoTpe6oBaTh ero yCTaHOBKW B CTOPOHe OT TPY6KU KoHAeHcaTopa W. BO3MOXHO,
noAAepXku 3a npegenamu paboyero crona.

9.5.15 Bk/1oyaloT Harpesatesib 1 alT peTopTe HarpeBaTbCs B TeueHne MUHUMyM 1 4. O6pa3oBasLunii-
CA KOHJeHcaT cobupatoT B CTEKIAHHbIA NPUEMHUK XuakocTn. Ecnn BckunesLwnii 6ypoBoil pacTBop nepenusa-
eTcsl B NPUEMHUK XXNAKOCTU, 060pyA0BaHME OX/TaXAAI0T U OUULLIAIOT, NOC/Ie Yero 3aHOBO NPOBOAAT UCMbITaHME
C MCMNoNb30BaHNeM 60/bLLero KomyecTsa CTaslbHOWM BaTbl B KOpNyce peTopThl.

9.5.16 MNpUEeMHUK XUOKOCTU U3BJIEKAIOT Y OXN1aXAatoT.

BHVUMAHWE! Kopnyc peTopThl Harpet A0 BbICOKOW TemnepaTypbl U MOXET Bbl3BaTb CUJ/IbHbIE
0XOTU MPU KOHTaKTe.

MpuMeuyaHue — TIpy HANUYUKM NOBEPXHOCTU pasgena aMyfbCun Mexay HedTAHOM 1 BOgHOI chazaMu Harpes
0601aCTU NMOBEPXHOCTU pasfenia MOXeT Pa3NoxXuTb aMyNibcuto. COBET: CriefyeT U3BMeYb PETOPTY U3 HArpeBaTens, B3sB
3a KoHgeHcaTop. TWwaTeNbHO HarpeTb CTEKMSHHbIA NPUEMHUK XUAKOCTW BAOJb NOIOCHI 3MYNLCUM, aKKypaTHO NpUKIagbl-
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Bas K MPUEMHUKY TOpsiuyl0 PETOPTY Yepe3 KOPOTKME MHTepBanbl. HeNb3a AaTth XUAKOCTU 3aKuneTb. Mocne pasnoxeHus
NOBEPXHOCTMN pasgena amMy/ibCun NPUEMHUKY XUAKOCTU HaA0 AaTb OCTbITb.

3anncbIBaloT NOMHbLIA 06bEM KOHAEHCUMPOBaHHOI xuakoctn /R n o6bem Bogbl WV, co6paHHoii B npu-
€MHUK XUAKOCTU. STV 06bEeMbI NEPEBOASAT B MACCy, BbIpaXEHHYH B rpaMmax, kak onucaHo B 9.6.

NMpumeuanne — [ns cobni0LEHNs Lenei TOUHOCTU YPE3BLIYANHO BAXKHO NPABU/LHO CUUTATH MEHUCK KMAKOCTM.
Mpex e Bcero Bceraa Heo6Xo4MMO OnpesensTb MEHUCK NPY MOBEPXHOCTU pa3aena, HaxoasLieiics Ha ypoBHe rnas. Bo-BTopbIX,
[/151 BCEX MEHMCKOB BO3JYX — XWUAKOCTb 06bEM ONPEAESISIOT N0 «HU3LLEl TOUKe» MEHNCKA, HAX0AsALEeNCs NocepeauHe npuem-
HUKa XUAKOCTU B CAMOWi HUXHEl YacTv XUAKOCTM. [11si HENPO3payuHbIX XUAKOCTEN [NOXET NoTpeGoBaThCs ONpeAenuTb BePXHUiA
YPOBEHb XWUAKOCTY NocepeanHe cocyaa. B-TpeTbux, 4711 MEHUCKOB BOLa — HE(Tb 06bEM BOZbI ONPEAENSIOT B HU3LLEN rOHKe.

9.5.17 B3BelumMBatOT CTEKNAHHBIA MPUEMHUK XUAKOCTU 1 €ro Xugkoe cogepxunmoe (HedTb 1 Bogy). Mac-
Cy 3anucbiBalT Kak T/1 B rpaMmax.

9.5.18 BbikntoyaloT HarpeBaTte/lb. PeTopTy 1 KOHAEeHcATop W3B/eKalT M3 HarpeBaTens W ocTaBnsAloT
ocTbiBaTb. CHUMaIOT KOHAEHcaTop.

9.5.19 KoHAeHcaTop v KOHAEHCATOPHY0 TPY6KY yAansoT. B3selunsaoT oxnaxaeHHy0 peTopTy B c6ope
(vawy Ans npo6, KpbILWKY 1M KOpNyc peTopThl, HAOWTLIN CTasbHON BaTol) 6e3 koHAeHcaTopa. Maccy 3anuchbl-
BalOT KaK T5 B rpaMmax.

9.5.20 PeTopTy 1 KOHAEHCATOP OYULLAIOT.

9.6 BbluncneHus. FpaBuMeTpuYecknii MetToq

9.6.1 BbluncnsioT koaduumneHT 6anaHca macc 6ypoBOro pactsopa Ha yrieBof0pOAHON OCHOBE Mnocse
neperoHku, cyxoli TBepaoi asbl Nocsie NePeroHkN U KOHAEHCUPOBAHHbIX XUAKOCTEN, YTOObI yOeANTLCS, UTO
OHW HaxogATcsa B npefenax + 3 % AN8 TOYHOTO UCMbITAHUS.

9.6.2 BbluMCNAOT Maccy XuaKoi npobbl 6ypoBoro pacTeopa A0 NeperoHkn B peTopre:

ms - n?2" mi, (16)

rae ms — macca Xuakoi npobbl 6ypoBoro pacTeopa, I;
T2— macca HanosIHEHHOW peTopTbl B c6ope (Yawa c Npob6oW, KpblilKa W KOPMYC, HAbWTbI CTasibHOM
BaToil), T;
T, — Macca nycToii peTopTbl B coope (Yawa A5 npobbl, KPbILLKa U KOpnyc, HabWTbI CTanbHOW BaToM), T.
9.6.3 BbluncasaT maccy cyxoli TBepAoi hasbl nocne NeperoHkn B peTopTe:

T6*Tb-Thb a7)

roe Ta— Macca BbICYLIEHHOrO Wnama u3 petopTsl, T;
T 5— Macca ox/1axaeHHo peTopTel B cbope (Kopnyc HabuT cTanbHOol BaToid), T;

T, — Macca nycToi peTopTbl B c6ope (Yawa Ansa npobbl, KPbiLLKa U KOpnyc, HAbWTbIN CTanibHOW BaTOM), T.

9.6.4 BbluMcnaloT Maccy xuakocTeli (HedTu 1 BoAbl), KOHAEHCUPOBAHHbLIX NOC/E NEPErOHKN B peTopTe:

mL*m4-m 3. (18)

roe mL— macca KOHAEeHCUPOBaHHON XUAKOCTU (HedTh 1 BOApl), T;
TN — Macca OXNaXAeHHOro npueMHuKa XUAKOCTU C KOHAEHCUPOBAHHLIMUN XNUAKOCTAMMU, T.
T 3— macca nycToro, Cyxoro npuemMHuKa XuaKkocTtu, T.
9.6.5 BbluMCNIAOT MACCOBbLIN 6asiaHC MeToAa NeperoHkn B petopte. Cymma Macchl BbICyLLEHHOWN TBepAoii
dhasbl nocne neperoHky TO M KOHAEHCUPOBaHHBIX XWAKOCTE ML nocsie NeperoHku, AeneHHas Ha Maccy Hadaslb-
HOI1 Npo6bl BYpOBOro pacTBopa Ha yr/1eBoA0pOAHOM OCHOBE MS A0/MKHA 6bITh 60/bLe 0.97. HO MeHbLue 1.03:

0.97 < — g 103. (19)
ms

Ecnu aT0 Tpe6oBaHMe He BbINOJIHAETCS, NPOLEAYPY NMOBTOPSIOT.

9.7 BbluncneHnsi. O6beMHble 40N HEedITW, BOAbI Y TBEPAbIX YacTul,

9.7.1 O6beMHble JoNU HeqTH, BOAbl U TBEPAbIX YACTUL, BbIYMCASAIOT NO M3MEpeHHol Macce nopeep-
THYTOTO NMeperoHke B peTopTe GYpPOBOro pacTBopa Ha yreBoJopOAHO OCHOBE, Macce Cyxoii TBepAoii hasbl,
MOTHOCTM BOfbl, MIOTHOCTM HEdITU W NIOTHOCTM GYPOBOTO PacTBopa Ha Yr/eBoA0pOAHON OCHOBE MNJIOC U3-
MepeHHbIi 06beM KOHAEHCUPOBAHHOM BOApbI.
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9.7.2 BbluMCnAT Maccy HedTu:
TO M -ms-VWv, (20)
roe T0 — macca HedTw, T;
T2 — Macca HanosIHEHHO peTopTbl B c6ope (Y4awa ¢ Npoboid, Kpbilka U KOpNyc, HAbUTbIA CTasbHOM
BaToMl), T;
T5 — macca oxaxaeHHon peTopTbl B cbope (Kopnyc HabuT cTanbHOI BaToW), T;
VW — 06BbEM KOHAEHCUPOBAHHON BOAbl. M. UK macca Bogbl, (1 mn = 1r) (cMm. 3.2).
MpumMmeuyaHne — CunTas NIOTHOCTb BOAbI PaBHON 1r/cM3 Macca BoAbl B rpamMmax YMC/IEHHO paBHa 06bemy
BOAbl, U3MEPEHHOMY B MUIWINTPAX.

9.7.3 BbluMCAAIOT 06BEMHYIO0 00 HEDTH:

- 100.12-=-100 M0jP 0 @1
Vs msfps

*0

roe @@ — o6bemHas fona HedTn. % OT NOSIHOTO 06bema nNpobbl;
VO — o6bem HedTU, MST;
Vs — o06bem npobbl 6ypoBOro pactsopa, M
mQ — Mmacca HedTn, T;
p0 — NAOTHOCTb UCNob3yemon HedTH, r/M;
ms — Macca XuaKoi npobbl 6ypoBOro pacteopa, r;
Ps — nnoTHOCTb 6ypoBOro pacteopa, Kr/Mn.

MpumeuyaHne — [INOTHOCTL B (DyHTAX Ha raUl/loH MEPeBOAAT B rpaMMbl HA MASIMAUTP NyTeM Ae/eHnst 3Ha-
YeHus B (PyHTax Ha rasinioH Ha 8.345.

9.7.4 BbluncAsAOT 06bEMHYI0 4010 BOAbI:

<Av =100 W (22)

K ¥n7s)'
roe «v, — obbemHas Aons sogbl. %;
W — 06bem KOHAEHCUPOBaHHOW BOAbl, M/, UM Macca Bogbl, 1 (1 ma = 17r) (cm. 3.2);
ms — mMacca Xuakoi npobbl 6ypoBoro pacteopa, T;
A3 — nnoTHOCTb GypoBOro pacTBopa, Kr/mi.

MpumMmeyaHne — TINOTHOCTb B (DyHTAX Ha rasi/loH NepeBOAAT B rpaMMbl HA MASIMAUTP NyTeM AeNeHnst 3Ha-
YeHVs B (hyHTax Ha rasisioH Ha 8.345.

9.7.5 BbluncnsoT foN0 TBEPAON dasbl:
P1*100-(pw +«?0), (23)
roe & — ob6bemHasn [oNA BbICYLLEHHbIX TBEPAbIX YacTuL, B peTopTe. % OT NOMHOro 06bema npoobsbl;

$w — ob6bemHasa gonsa Bogpl, %;
$0 — obbemHasa gona HedT™™, % OT NOHOTO 06bema Npobbl.
MpumevyaHne — BblMUC/EHHBI 0GEM TBEPAOI (hasbl NEPEOLIEHVBAIOT HA 06BEM B3BELLEHHbIX TBEPAbIX Ya-
CTULL. TaK Kak pacTBOpeHbl conm. O6beMHas nMonpaBka Ha MAHepasM3aLpio MOXET BbITb BBEAEHA NPU 1CMO/b30BaHWM U3-

BECTHbIX 06bEMHbIX KO3(DMLIMEHTOB NS PAaCTBOPOB CO/en (CM. pasaen 12). PacyeTbl 45151 onpefeneHns COOTHOLLIEHNS
HedbTU 1 BOAbI 1 COAepXaHNs TBepAOoi dhasbl U NIOTHOCTM C MOMPAaBKOl Taloke MOXHO HaliTu B pasgene 12.

9.7.6 BbluncnsaoT NI0THOCTb HeTH:

n%- n)3- v
Po = (24)
Vr -Vw
roe Pg — nnoTHOCTb MCNoMb3yeMoi HeddTu, r/Mn;

TN — Macca OX/TaXAEHHOro NPUeMHUKA XUAKOCTUN C KOHAEHCMPOBaHHBLIMU XUAKOCTAMM, T;
J173 — Macca nycroro, Cyxoro npueMHmKa XuaKocTu, T.
VR — nonHbIli 06beM KOHAEHCUPOBAHHOW XMAKOCTW NOC/e NEPEroHKN, MA;
VW — 06bemM KOHAEHCMPOBAaHHOI BOAbl, M. unu macca Bogbl I. (1 mn = 1r) (cm. 3.2).

MpuMmeyaHne — Cuutas NIOTHOCTb BOAbI PaBHOI 1 r/Mn. Macca BoAbl B rpaMmax YMCIEHHO paBHa 06bemMy

BOAbI, U3MEPEHHOMY B MUNNTUTPAX.
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10 Xumunuyeckuin aHasim3 6ypoBbIX PacTBOPOB Ha YreBoa0pPOAHON OCHOBE
10.1 MpuHumn

10.1.1 AHanus gnsa onpejeneHns Leno4yHocTn 6ypoBoro pacTeopa npeacrasnset coboit metTos TUTPO-
BaHWSA. B KOTOPOM n3MepseTcs 06beM TUTPOBAHHOW KNCNOTbI, HEOOXOAUMBIVA ANS peakuun C LWwenoyHbiMu (oc-
HOBHbIMW) MaTepvanamu B npobe 6ypoBOro pactsopa Ha yreBoA0POAHON OCHOBE. 3HAYeHue LLEeNOYHOCTM
Mcnonb3yeTcsa A5 BbIYMCIEHUS KOHLEHTpauMn He BCTYNMBLLEA B peakuuio U36bITOYHONM N3BECTU B OYPOBOM
pacTBope Ha YrnieBo40pOAHON OCHOBE. M30bITOUHbIE LLe/I0YHble MaTepuasbl, Takue Kak U3BecTb, NomorarwT
CcTabnnusmpoBaTh 3MYy/bCUIO, @ Takke HeliTpann3oBaTtb KMCN0TOO6pasyoLmne rassl — AMOKCUA yriepoja u
cynbdu Bogopoaa.

10.1.2 AHanu3 6ypoBoro pacTeopa Ha CofepxaHue X/10puaoB npefcTaBnseT coboli meTof TUTpoBa-
HUS. B KOTOPOM M3MepsieTcst 06beM TUTPOBAHHOTO HUTpaTa cepebpa, HeO0GXOAUMbINA ANA peakuun ¢ NoHaMK
xnopuga (M Apyrux ranougos) Ans obpasoBaHWs HepacTBOPUMBIX COMeil xiopuaa cepebpa (Mam ranovga
cepebpa). [1na npoueaypbl UCNbITAHUS MOTYT UCNONb30BATHCA T€ Xe NPobbI, YTO U ANA aHaNN3a WenoYHOCTH,
npv ycnosuu, 4yto npoba siBnsietcst kucnoii (pH Hwke 7.0). CogepxaHue X10puaoB, onpegeneHHoe ans 6y-
pOBOro pacTBopa Ha YrneBoAopoAHOl/ OCHOBE, MOXET OblTb OTHECEHO K BOAHON dha3e A0 TOUKM HACbILLEHWS.
KoHueHTpaumsa pacTBOpPYMOIi B BOAE COMN CBA3aHa C 3ah(DEKTVBHOCTbIO BYPOBOro pacTBopa Ha yrneBofopos-
HO1 OCHOBE MPY KOHTPOJIE TNIMHUCTBIX CMaHLEB 3a CYeT KOHLeNUMUN «akTUBHOCTY BOAHOW (hasbli». 3HaueHue
MUHepanusauum BogHON hasbl Takke He06x0AMMO ANS BBEAEHUA MONPAaBKX B 3HAYeHWe BOAbl NPU PeTOPTHOM
aHanuse ¢ Lesbio NoyvyeHns npasubHbIX KOHLEHTpauuii TBepaoi asbl 4ns 6ypoBoro pactsopa Ha yrieso-
[0pPOAHON OCHOBE.

10.1.3 AHanu3 cogepxaHnsa kanbLus B 6ypoBoM pacTBope npeAcTaBnseT co60i MeTog TMTpoBaHus,
B KOTOPOM M3MepsieTcss 06beM TUTPOBAHHOTO CBA3bIBalOLWEro kanbunii areHta (3A4TA), HeobxoauMmbIi 4nA
BCTYN/IEHNA B peakuuio co BCEM Kajbuuvem (M ApYrMMU pacTBOPUMbIMU B BOAE LWE/I0YHO3EMEbHbIMU
noHamu), nepeweawnm us 6ypoBoro pacrtsopa B BoAHY a3y, korga cMecb pacTBopuTenei Mcnosnb-
3yeTca 4Na yhaneHus 6ypoBoro pactBopa. VICTOYHMKOM Kanbuus, cofepxaHue KOTOporo nusMmepsieTcs B
3TOM aHanuse, MOXeT 6bITb xnopug kanobuus (CaCl2) n nssectb (CaO nnm Ca(OH)2]. ucnonb3lyemblie npu
NpUroToBNEHN BypoBOro pacTeopa, HO YacTb KasbLWsA MOXET nonacTb Npu 6ypeHun cKBO3b FMUNC WUAn
aHrngpug (Casoa4).

10.1.4 Kpome TOro, MOXeT ObITb M3MEepPeHO HEKOTOPOE KOSIMYECTBO OObIYHO HEPACTBOPVMOTO KaslbLus,
NoSTly4EHHOTO 13 KapboHaTta Kanbuusa npu 6ypeHun nam ns kapboHaTa kasbLus, UCNONb3YeMOro Kak fobaska
K 6ypoBoMy pacTBopy. Pe3ynbTaTbl onpefeneHus cofepXaHus Kasbuusa MOryT COBMECTHO C aHa/n3oM Cco-
JepxXaHusa xnopuga v BoAbl UCNOSb30BATLCA A1 BblUMCNEHUA MuHepanusaunn CaCl2 n xopnaom Hatpus
(NaC!) BogHoli thasbl 6ypoBoro pacteopa.

10.1.5 AHanu3 Kanbuusa UCkYaeT NpucyTcTBrEe MOHOB MarHusa (Mpa42). Ecnm oxugaeTcs npucyTcTBue
MZa*2, uHxeHepy wnu onepatopy no 6ypoBbiM pacTBopam Heo6XO04VMO MCMO/b30BaTb 0CO6bIE NpoLeaypbl
TUTPOBaHMA N pacyeTa NOHOB KasbLUWs U MarHus.

10.1.6 lMpouenypbl pacyeTa, OCHOBAHHbIE HA 3TUX XUMUYECKUX aHann3ax, npuseaeHsl B pasgene 12.

10.1.7 B 3T npoueaypbl BKIOYEH He0653aTe bHbIA aTan uabTpaumuy, KOTopblil MOXeT yaanuTb MeLua-
ownii uBeT Npobbl pacTBopa. Hanpumep, Kkorga 6ypoBoii pacTBOp COAEPXUT reMaTuT. PunbTpauus nomoraet
onpefenuTb KOHEeYHble TOUKM BCEX TUTPOBAHWN, BKIOYAs aHaNN3 KanbLus, AaXe ecnn remMatut B pacTBope
oTcyTcTByeT. OfjHako cnefyeT NOMHUTb, YTO IUIbTPALNA MOXET CHU3UTb LLEOYHOCTD.

10.1.8 Mpwn oT60pe Npobbl HEO6X0AMMO COb6AATbL akKypPaTHOCTb, YTOObI HE HapPYLINTb €ro 04HOPOA-
HocTb. OcefaHne unu pasgeneHne gas B KOHTeliHepe ¢ NPO60I MOXEeT NPUBECTU K OLUMOOYHBIM pe3ynbTatam
aHanusa, No3aToMy MOXeT noTpeboBaTbCs nepemelumBaHve nNpoodebl. [pyrne hakTopbl, KOTOpPble HEOO6XOAVMO
yunTbiBaTh, BKIOYAKOT CPOK rOAHOCTM pacTBOpa peareHTa AN aHanu3a, 3arpsisHeHne marepuanamu, ocTas-
LIMMKCA B NUNETKaX, W 3arpsisHeHne BOAOM, B3ATON He U3 ANCTUNNPOBAHHbBIX NN AENOHWU3NPOBAHHbIX UCTOY-
HUKOB. Bo n3bexaHvie 3arpA3HeHns NMNeTKN AO/MKHbI NCNO/b30BaTbCA TOMbKO C PpACTBOPOM OJHOrO peareHTa.
EmKOCTM cO Bcemu pacTBopamMu peareHToB A0/DKHbI ObiTb MIOTHO 3aKyMOPEHbl, €C/IM OHU HE UCMOMNb3YHTCS,
1 COOTBETCTBYIOLMM 06pa3oM YyTUIM3NPOBATLCSH, COMMTaCHO MHCTPYKLMAM NpofasLia no UCTEYEHNN cpoka rog-
HOCTW.

10.1.9 Xumukatbl ANA TUTPOBAHUA, WUCMOJb3yEMble MPU OnpefesieHnn LWenoYHOCTH, MOrnoLaT
4yacTb LWeNoYHoCcTN. DTy BENUYMHY Ha3blBalOT «LENO0YHOCTb, Heobxoaumas ANS OCHOBbI» YB. [laHHOe
3HayeHne VQ MoxeT 6biTb onpefeneHo npu ncnonb3osanun 0.1 monb/gm3 rugpokcupa HaTpua gna Tu-
TPOBaHUA KOHEYHOW TOYKM Mo dpeHondTasienHy TUTPOBOYHON cmecu 6e3 GypoBoro pactBopa. [locne
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onpeaeneHus 3Hauenme VB MOXeT 6biTb NPUGABIEHO K U3MEPEHHOMY 3HAUYEHWI0 LLeI0UHOCTM BYPOBOro
pacTBopa Ha yrneBofOPOAHOV OCHOBe ANA MosyyeHus 60/ee TOYHOTo NpPeACTaBeHNUs O LWenouHocTu/
KOHL,EHTpaLW1 U3BECTU.

MpumeuvaHne — OnNbIT NokasbiBaeT, YTO ecnn 3HavyeHus VB npesbiwakwT 1 ma 0.1 monb/am3 rugpokcmaa
HaTpusi. PNP MoXeT cofepxaTtb 3arpsisHeHus Unu aerpagnposatb. B aTom cnyyaB He06X04MMO Kak MOXHO ObicTpee uc-
nosb3oBaTh CBEXY0 6yTbiib PNP.

10.1.10 [JonyuieHne, 4To nM3BecTb akTMBHa Ha 100 %. MOXeT NpMBecTU K MyTaHuue npu cpaBHEeHWUU
pe3ynbTaToB aHasm3a Le/I0YHOCTM CO 3HAUYEHUEM OXMAAEMON LEeNOoYHOCT, OCHOBaHHbIM Ha [06aBieHHOoM
nssectu. Monesas (Aob6asnsemas Ha MecTe) U3BECTb, Kak NpasBu/o, akTuBHa MeHee yem Ha 100 %. [ns
KOMMeHcaLun pasnuumin Mexay pacyeTHbIM 1 A06aBNEHHbIM 3HAYEHUSAMUW 13BECTU HEOBXOAMMO onpeaenuThL
aKTMBHOCTb UCTOYHMKA LWenoYyHocTu (n3sectun). BITOCT 9179 npuBefeHa npouenypa, Kotopas MOXeT UCMOo/Ib-
30BaTbCA A1 KOJIMYECTBEHHOIO aHannsa u3BecTu.

10.2 PeareHTbl 1 annapatypa

10.2.1 PacTtBOpWTENb, COCTOALLMIA U3 MOHOMPONUAIOBOro achupnponuneHrivkons (PNP).

10.2.2 Cocypg ana TutpoBaHuns. 400 M MEH3ypKa C KPbILIKOW.

10.2.3 deHonTanenH, MHAMKaTopHbIA pacteop 1r/100 mn B pacTBOpe usonponaHona B Boge 1:1.
10.2.4 CepHasn kucnota, pactsop 0,05 mons/am3.

10.2.5 Xpomat Kanus, nHAnkaTopHblii pacteop 5 r/100 mn Bodpl.

BHUMAHWE! laHHOe BeLecTBO SABMSIETCA KaHLEpPOreHoM 1 TpebyeT OCTOPOXHOI0 obpalleHns.

10.2.6 Hwutpat cepe6pa, peareHT c(AgN03) = 47.91 r/gm3 (c(Cl) = 0.01 r/mn nam 0.282 monb/gm3
[0.282 m.]. B BYTblNIKE U3 XENTOr0 WM TEMHOTO cTekna.

10.2.7 AnctunnmpoBaHHas (no TOCT 6709) unv genoHn3MpoBaHHas Boja.

10.2.8 OgHOpasoBbIii WNpUL, BMECTUMOCTbIO 5 M.

10.2.9 MpaayvnpoBaHHbI LUIMHAP BMECTUMOCTLI0 25 M.

10.2.10 NpagyvpoBaHHble NUNeTkn no se BMeCTUMOCTbO 11 10 mn.

MpumevyaHune — OfHy Napy NUNETOK UCNONb3YIOT 419 CEPHOI KUCNOTbI, a APYrylo — ANs HUTpaTa cepebpa.

10.2.11 pywa ANA NUNETKU.

10.2.12 MarHuTHas mewanka c 4 cm (1.5 groiima) ctepkHem (C NOKPbITUEM).

10.2.13 BydpepHsbiit pactBop a8 kanbuus c¢{NaOH) = 1 Monb/AM3, N3rOTOBNEHHbIN N3 CBEXEro rMApoK-
cMpa HaTpus, X. Y., codepxallero kapboHaT HaTpuUs C MaccoBoii foneil MeHee 1 %. BydhepHsblii pacTBop
XPaHSAT B 3aKpbITOM repMeTUYHON ByTbinn Aaa MuHUMM3aumm abecopbumun C02 13 Bo3ayxa.

10.2.14 'HAnKaTop KasbLus U rmapoKCMHad T O CUHWIA.

10.2.15 3ATA. pacTBop. cOTA = 0.1 mMonb/gM3. cTaHAapTU30BaHHbI ABYHAaTPWBBLIA AernapaT
3TUNBHANAMUHTBTpayKcycHoi kncnoThbl (1 cm3= 10 000 mr/cm3 CaCOr lan3 = 4000 mr/gm3 Ca*2).

MpumeyaHne — [aHHblli pacTBop 3ATA UMeeT KOHLEHTpauuio B ABa pasa Bbille, YeM WCMNOMb3yeMblii Npu
aHanuse 6ypoBbIX PacTBOPOB Ha BOAHOI OCHOBE.

10.3 LUenoyHoCTb, Heo6XxoaMmas ANs OCHOBbI VB

10.3.1 MeToauka

10.3.1.1 100 mn pactBopuTtens PNP HanusatT B 400 M1 MEH3YPKY UM 6aHKy BMECTUMOCTbIO 1 NUHTA.
CwMm. npumeyaHus k 9.3.9 ana noapo6Hoii nHdopmauum o PNP.

10.3.1.2 flo6asnsatoT 200 Ma ANCTUAIMPOBAHHON (NN AENOHN3NPOBAHHO) BOAbI.

10.3.1.3 fo6asnsatT 15 kanenb MHAMKATOPHOrO pacTeopa eHonhTanenHa.

10.3.1.4 MNepemelunBas MarHUTHOW MeLLasikoi Tak, 4To6bl BbICOTa BOPOHKM COCTaB/IANa MOMOBVHY Bbl-
COTbI XXMAKOCTN, CMECb HeMeAleHHO TUTPYT 0.1 MO/b/A rMApoKCMaa HaTpUs 40 NOSIBIEHUS JIETKOT0 PO30BO-
ro userta. Pesynbtar 3anucbiBatoT Kak VNaOH.

MpumeyaHne — Takoli cnoco6 nepemMelinBaHnsa BaxeH, NOCKOJIbKY 6onee JHeprnyHoe nepemMmewmsaHme Mo-
XeT npusecru K OLWIMBOYHBIM pesynbTartam.

10.3.1.5 MNepemelunBaHne NPoAO/KAT B TeYeHne 5 MuH. Ecnm po3oBblIii LIBET He Ucye3aeT, KOHeYHast
TOuYKa gocTurHyTa. Ecnv po3oBbiil LBET ucuesaeT, NOBTOPSAIOT npoueaypy no 10.3.1.4.
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10.3.2 BbluncneHus

Ve-UblaH. (25)

roe VB — WeNoYHoCTb, Heobxoammas AJ/1st OCHOBbI;
\/KaoH— o6bem 0.1 monb/mn NaOH. mn.

10.4 WenoyHocTb Bcero 6yposoro pactesopa VK

10.4.1 MeToguka

10.4.1.1 100 mn pactBoputenss PNP fo6aBnsioT B TUTPOBasIbHbIM cocya.

10.4.1.2 5 Mn Wnpuy, 3anosIHAT 6YpPOBbIM PACTBOPOM Bbille 3 M1 OTMETKMU.

10.4.1.3 2.0 mn 6ypoBOro pactsopa BrpbICKMBAIOT B TUTPOBa/IbHbIN COCYA,. 3HAaUYeHne 3anncbiBatoT Kak Vs.

10.4.1.4 bypoBoii pacTBOp Ha Yr/eBoAOPOAHON OCHOBE M PacTBOPUTE/b NEPEMELUNBAOT BpaLLEHUEM
cocyfa A0 AOCTUXEeHNS 04HOPOAHOW cMecH.

10.4.1.5 flo6asnsawoT 200 MA ANCTUIIMPOBaHHON (MM AENOHN3NMPOBAaHHOI) BoAbl. Ecnn dmnbTpaums He
TpebyeTcs, nepexoaaT cpasy k 10.4.1.7.

10.4.1.6 Stan cdunbTpauum (Heobs13aTeNbHbIN):

1) Cmecb nepemMeLunBatoT B TeHeHe 5 MUH. MarHMTHOW MeLlasikoli Tak. YTo6bl BbICOTa BOPOHKM COCTaB-
Nsna nosIoBMHY BbICOTbI XUAKOCTU.

2) Cmecb nepenuealoT B hunbTp-npecc AN HU3KON TemnepaTypbl/HU3Koro gasneHns no APl ¢ dunb-
TpoBanbHoW 6ymaroil B cootBeTcTBum ¢ FOCT 33213.

MpumevyaHune — [ns ueneii JaHHOTO NOMOXEHUSI aHANIOTOM siBNIsieTcs cTaHAaapT [33].

3) 3akpbiBaloT kKamepy npecc-hunbTpa 1 npuknagbiBaioT gasneHne 690 kMa (100 cyHT/Aolim2). He
cnefyet ncnonb3oBaTb 6as1oHbl ¢ C02 nnu gpyrue emkoctn ¢ C02 Ana co3fgaHusa faBrieHus. PekomeHno-
BaHHbIM UCTOYHWKOM [JaB/IEHUA ABMAETCA a30T WM 3aK1Cb a3oTa.

BHMMAHWME! 3anpeuiaetca ucnonb3oBaTb 6an/ioHbl C 3aKUCbi0 a3oTa B KayeCTBe UCTOYHMKA
fasneHuna npu omnbTpauum Npu BbICOKOW TemnepaType/fasneHnn. 3akncb azoTa MOXeT CAeTOHNPO-
BaTb NPV BbICOKOM AaBfieHuu/TemnepaTtype npu Haanuymm cmasku, HedTu Uaun yrnepoancTbiX MaTepu-
anoB. bansoHbl ¢ 3aKUCbO a3oTa MOTyT UCNONb30BaTLCA TOJILKO AJ1A aHanuM3a kapboHaToB € NMOMO-
Wbt razoaHanunsartopa Mappeta B cootBeTcTBMMN ¢ FOCT 33213, pa3gen A.5.

4) Becb thunbTpaT cobupatoT B YNCTYH0 MEH3YPKY, NMOKa kamepa He CTaHeT CyXOiA.

5) Vicnonb3ytoT Becb hunbTpar u npogoskatoT cornacHo 10.4.1.7.

10.4.1.7 flo6aBnstoT 15 kanesb MHAMKATOPHOrO pacTeopa deHondranenHa (10.2.3).

10.4.1.8 MNepemeLlumBasi MarHUTHOW MeLlankoli Tak, YToObl BbICOTa BOPOHKM COCTaBMsNa NOMOBUHY Bbl-
COTbl XWAKOCTW, CMEeCb Hemefn/ieHHO TUTpyT 0,05 Monb/amM3 cepHO KMCAOTbl A0 MCYE3HOBEHUS PO30BOrO
useta.

MpumeyaHus

1 Takoii cnoco6 nepemMelinBaHna BaXeH, NOCKOJ/1bKy 6onee JQHEpPrnyHoe nepemelinBaHue rMoxeT NpMBeCTN K OWn-
60uYHbIM pesynibTaTam.

2 MoxeT noTpe6oBaTbCs NPEKPaTUTL NepeMeLLVBaHe CMeCH 1 AaTb ABYM ha3aM pasaennTses 418 TOro, YToGbI
60/1ee TOYHO YBUAETL LIBET BOAHON (hasbl.

10.4.1.9 MNepemelnBaHne NPOAO/IKAT B TeYeEHUE 5 MUH. Ecnn po30Bbili LBET HE MOSAB/SETCA BHOBb,
KOHeYHas Touka AoCTUrHyTa. Ecnv po3oBbiii LBET CHOBa MosiBNsieTcsi, Bo3BpallarTca k 10.4.1.8. O6bem
0,05 monb/gmM3 cepHoli KMCOThl 3anucbiBatoT kak V(H2S 04) B Munaunutpax.

10.4.1.10 O6bem pacteopa 0.05 monb/am3 cepHoit kncnoTbl V(H2S 04), BbipaXeHHbI B MUAIMANUTPaXx,
Heob6XoANMBINA A58 [OCTVXEHNSA KOHEYHOM Toukn B 10.4.1.9. UCNONL3YIOT ANA BbIYUC/IEHNS LLLE/T0YHOCTN BCErO
6ypoBoro pacteopa VK Kak MoJIHyI0 KOHLeHTpaumio n3sectn Bo BceM 6yposom pactsope cCalOH)2 DF.

10.4.2 Pacuertsl

K, - vs | (26)

Aca(OH)2DAB ~ 1,299\ (27)
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CI:a(O_DVGZVB
QCaloM2F s. * y (28)
CCa(OH)2' %
roe VK — LLesI0YHOCTL BCero 6ypoBoro pactaeopa, M, 0,05 Mosb/n CEPHOIA KACOTHI;
VB — LWeI0YHOCTb, NoTpebigsemas 0CHOBOM, M,
VHXs04 — 06bem 0,05 MonbYAM3 CEPHOI KUCNOTbI, MIT;
Vs — 06beM nNpobbl 6ypoBOro pactesopa, M,
cCa<OH20FB — nonHas KoHUeHTpauusa n3Bectn Bo BceM 6ypoBOM pacTBope, pyHT/6appens;
cCa(OH2f ~ KoHUeHTpauus n3BecTtu, fob6aBnsemoi B none, kr/m3unun yHT/6apperns;
cC*(0H>2.% — 3HauyeHune aHasIM3a U3BECTU, BbIpaXXEHHOE Kak BecoBas [j0NS.
MpumevyaHne — V* aHanornuHo PAg,. ncnonb3osaHHomy B FOCT 33213. VQ — o6bem 0.1 monb/gm3 pac-

TBOpa rMApoOKCMAa HaTpUsi, He06XOANMbIV ANA AOCTUXEHNA KOHEYHOI TOUKM No heHoNdTanenHy B cMecu pacTBopa s
TUTpoBaHuns 6e3 6ypoBoro pacteopa. Monesas M3BeCcTb OTHOCUTCH K KONIMYECTBY M3BECTM NOMIEBOrO KayecTBa, kKoTtopas
6yaeT gobaBneHa B cucteMy 6ypoBOro pactsopa Ana LOCTMKEHNA HEOOXOANMON KOHLeHTpaunm n3sectu. MNonesas (go-
6aBnsemas Ha MecTe) U3BeCTb, Kak NpaBun/o, akTuBHa MeHee yem Ha 100 %.

10.4.3 KoHueHTpauuio n3Bectn Bo Bcem bypoBom pacTtBope cCa(OH)2 BbluncnsoT no dopmynam;

cca(OH)2DF.c “ 3,7051%; (29)
CCa(OH)2DFB al1.299VK, 27)
roe V* — LLLe/I0OYHOCTbL BCEro 6ypoBoro pacteopa, M. 0.1 H. CepHOI KUCNOThI;

cCa(OH)2-DFB ~ nosHasi KOHLLEeHTpaLmMs M3BecTy BO BCeEM GYpOBOM pacTBope, hyHT/6appens;
cCa<OH:2-DFC— nosHas KOHLUeHTpaumsa M3BecTu Bo BceM 6ypoBOM pacTBope, Kr/m3.

10.5 KoHueHTpauua xnopuga so scem 6ypoBoM pactBope

10.5.1 MeToguka

10.5.1.1 BbInonHAT npoueaypbl 418 onpegeneHuns wenoydHoctu ¢ 10.3 no 10.4 BkawouutensHo. lo-
NlyYyeHHbI pacTBOP UCMOMbL3YIOT AN aHanusa KoHueHTpauun xnopuga. Cmecb AN TUTPOBAHUA B faHHOM
aHanunse Heobxoaumo caenaTb kucnoi {pH Huxe 7.0) nytem gobasneHuns ot 10 go 20 kanenb wn 6onee
0,05 Monb/AM3 cepHoli KUCNOTbI.

10.5.1.2 flo6aBnsAw0T 3 M/ MHAUKATOPHOTO pacTBopa xpomarta kanus (10.2.5).

10.5.1.3 Oran cdwunbTpaunm (Heobs3aTenbHbIn):

1) Cmecb nepemMeLUnBatoT B TeHeHEe 5 MUH. MarHMTHOW MeLlasnkoli Tak, YToObl BbICOTa BOPOHKM COCTaB-
NsiNa NoSI0BUHY BbICOTbI XUAKOCTU.

2) Cmecb nepenvaloT B hunbTp-npecc ANs HU3KOW TemnepaTypbl/HU3KOro AaBneHns no APl ¢ dusib-
TpoBasIbHOI Gymaroii B cootBetcTBum ¢ FTOCT 33213.

MpumevyaHne — [ns uenei JaHHOTO NOJIOXEHNSA aHa/norom sienseTcsa ctaHaapT [33].

3) 3akpbiBaloT kamepy npecc-uibTpa W npuknagbiBaloT gasnenve 690 kMa (100 dyHT/Atoiim2). He
cnefyet ncnonb3oBaTh 6annoHbl ¢ C02 nnu gpyrue emkoctn ¢ C02 ans co3gaHua faBnieHus. PekomeHgo-
BaHHbIM UCTOYHUKOM [AaBNEHUA ABNAETCA a30T UK 3aKUCb a3oTa.

BHNMAHWE! 3anpewaetca ncnonb3oBaTb 6anioHbl C 3aKNCbi0 asoTa B KayecTBe MCTOYHMKA
AaBnoHuA npu omnbTpauum Npu BbICOKOW TeMmnepaTtype/aaBneHnn. 3akncb azoTa MoOXeT CAeTOHUPO-
BaTb NPV BbICOKOM AaBfoHUM/TeMnopatype npu Haamyinm cmasku, HeTn uav yrnepogncTtelix matepu-
anoB. bannoHbl C 3aKNCbIO a30Ta MOTYT UCNO/b30BaTLCA TOMLKO A5 aHanusa kapboHaToB € NOMO-
W bto razoaHanunsartopa lapperta B cootsetcTeumn ¢ NFOCT 33213, pasgon A.5.

4) Becb (mbTpaT cobMpatoT B YACTYHO MEH3YPKY, NMoKa Kamepa He CTaHeT CyXOW.

5) Mcnonb3yloT Becb hunbTpat 1 NpogoskatoT cornacHo 10.5.1.4.

10.5.1.4 MepneHHo TuTpytoT 0.282 monb/n (0,282 H.) HUTpaTom cepebpa (10.2.6), npu 3TOM 6bLICTPO Mo-
MeLUMBas MarHMTHOM MeLUasKoi, Noka He MOSIBUTCSA OpaHXeBO-PO30BbI OTTEHOK, YCTONUMBLIA HE MeHee 1 MUH.

MpumeyaHnsn

1 MoxeT noTpeboBaTbCsi NPekpaTUTb NepeMellMBaHne CMecu 1 AaTtb ABYM da3aM pasfenuTbea ANst Toro, 4tobbl
60/1ee TOYHO yBMAETb LiBET BOAHOW hasbl.

2 B npouecce TUTPOBaHUA MOXeT NoTpe6oBaTLCA AONONHUTENbHbIA MHAUKATOPHbLIV pacTBOp XpoMaTa Kanus.
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10.5.1.5 0O6bem 0,282 monb/am3 (0,282 H.) HUTpaTa cepebpa, Y(AgMO03) B Munanantpax, Heobxoam-
Mblli AN JOCTUXKEHUS KOHEUHOW Touky B 10.5.1.3 ANs BbIYUCNIEHMSA KOHLEHTpaLun xaopuga Bo BceM 6ypoBoM
pactBope cCl- OF.

10.5.2 PacueThl

10 000VAgNO3
@l IF * Vs : (30)
Mg QCr,OF — KOHLUEHTPaLus X10puaa Bo BCem 6ypoBOM pacTBope, Mr/n;
AAp:MO3 — 06beMm 0,282 monb/am3 (0,282 H.) HUTpaTa cepebpa, M
VS — 06bem npobbl 6YpoBOro pacrTeopa, M.

10.6 KoHLUeHTpauusa kanbuna BO BCeEM 6YypOBOM pacTBope

10.6.1 MeToguka

10.6.1.1 Ao6asnsoT 100 mn pactBopuTenss PNP B TUTPOBasIbHbIA cocys, UMEKLLNIA KPbILLKY.

10.6.1.2 5 M1 WNpuL, HANoHAT 6YPOBLIM PACTBOPOM Ha Yr/1eBOA0POLHON OCHOBe fasiee 3 M1 OTMETKU.

10.6.1.3 2,0 mn1 6ypoBOro pacTeopa BMnpbICKMBAKT B TUTPOBa/IbHbINV COCYA,. 3HAYeHUe 3anucbiBaloT Kak Vs.

10.6.1.4 BypoBoii pacTBOp Ha Yr/ieBoAOPOAHON OCHOBE M PacTBOPUTE/b NMEpPEeMELLNBAOT BpalleHUeM
cocyfa A0 AOCTUXEeHNS OAHOPOAHOW cMecK.

10.6.1.5 flo6asnsaoT 200 MA ANCTUAIMPOBAHHOW MW AENOHN3NPOBAHHONM BOAbI B TUTPOBAIbHbIV COCYA.

10.6.1.6 Stan cdunbTpauum (Heobs13aTeNbHbIN):

1) Ecnv dounbTpaums HeobxogymMa, CMech NepeMeLLnBatoT B TedeHne 5 MUH. MarHUTHOM MeLlankoin Tak,
4YTOObI BbICOTA BOPOHKM COCTaB/s/1a NOMIOBUHY BbICOTbI XMUAKOCTU.

2) Cmecb nepenualoT B hunbTp-npecc A8 HU3KOM TemnepaTypbl/HU3Koro aasneHns no APl ¢ dunb-
TpoBasibHOI Gymaroii B cootBeTcTBum ¢ FOCT 33213.

MpumeyaHne — [ns ueneit aHHOTO NOMOXEHUS aHaNoOrom siBnsieTcs ctaHaapT [33].

3) 3akpbiBaloT Kamepy npecc-uibTpa M npuknagbiBaloT gasnexnve 690 kMa (100 dyHT/Atonm2). He
cnefyet ncnonb3oBatb 6annoHbl ¢ C02 unu gpyrme emkocty ¢ C02405 co3faHnsa faBneHus.

4) Becb thunbTpat cobupatoT B YNCTYHO MEH3YPKY, NOKa kamepa He CTaHeT CyXOil.

5) Micnonb3ytoT BeCb mbTpaT M NPoAoKatT cornacHo 10.6.1.7.

10.6.1.7 Aob6asnstoT 6.0 mn (1 mons/am3) 6ychepHoro pactesopa rugpokcuga Hatpus (10.2.13).

10.6.1.8 flo6aBnsAoT oT 0.7 Ao 1,0 r nopoLuka Ans MHAMKALUU KaslbLms.

10.6.1.9 TuTpoBasibHbIV COCYA NOMELLAIOT HA MarHUTHYIO MeLLasKy 1 OMyCKaloT CTEPXEHb.

10.6.1.10 TuTpoBaHMe NPoOBOAAT OYEHb Mef/ieHHo, Aobasnsas no kanne 0,1 monb/am3 pactsopa S4TA
13 NUNEeTKN, NpW 3TOM CKOPOCTb MeLUasku AO/MKHa ObiTb AOCTATOYHON, TONBKO YTOObI NMPUBECTU B ABUXEHVE
BOAHYI (HWXHIOK) dhasy, He nepemellmBas BHOBb BEPXHIO U HWKHIOW diasbl. B KOHEUYHOW Touke Habnopa-
eTca SIBHOE M3MEHEeHMe LBeTa C KPacHOBATOro Ha CuHe-3eneHblil. OTMevaloT f06aBneHHbIi 06bem 3ATA
("3 ATA)B MUAANMANTPAX.

10.6.1.11 O6bem I4TA(YInTA), HEOOXOAUMbIN ans AOCTVXKEHUSI KOHEYHOW TOUkM B 10.6.1.10, Ucnosib-
3YHOT A5 BbIYMCNEHUS KOHLEHTPaLUMK KanbLusi BO BceM 6ypoBom pacteope. cCa«2 DF.

10.6.2 PacueTsl

. 4000Y3jra
Ca*20F Ji ==t g! - (31)

rae cCa420P — KOHLEeHTpauns KasbLmsa BO BCeEM 6ypoBOM pacTBope, Mr/n;
Y3OTA — o6bem 0.1 monb/gm3 pactBopa SATA. mn;
Vs — ob6bem npobbl 6BypoBOro pacteopa, M.

11 OnpepgeneHne 3MeKTPUYECKOI YCTONUMBOCTU
11.1 MpuHUMN

11.1.1 3nekTpuyeckas ycToiunBocTb (ES) 6ypoBoro pacteopa Ha yrieBofopoAHOl OCHOBE CBs3aHa Co
CTaBWUNbHOCTLIO €70 3MYNIbCUKM U HedpTECMAUMBAKOLLEN CNOCOGHOCTLI0. ES onpeaensoT nyTem nofauv fiv-
HEHO U3MEHSIEMOTO HaNPSHKEHNEM CUHYCOMAA/ILHOTO 3/1EKTPUYECKOTO CUrHana Yepes napy napasiesbHbix,
MI0CKO-NNACTUHYATBIX 3NEKTPOAOB, NOrPYKEeHHbIX B 6ypoBOii pacTBOp. MosyueHHbI TOK OCTaeTCs HU3KUM A0
[OCTMXEHUs1 MOPOroBOrO HaMpsKeHWsl, Mocse Yero TOK Pe3ko Bo3pacTaeT. ITO NOPOroBoe HanpshkeHue
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Ha3bIBaOT 3/IEKTPUUYECKON YCTONUMBOCTLIO BYPOBOro0 pacTBopa Ha Yri1eBoLOPOAHON OCHOBE W onpeaensioT
Kak HanpsbkeHue (NMMKOBOE B BOJbTAX), M3MEPEeHHOE Npy JOCTXEHNUN ToKa 61 MKA.

NMpumeuyaHue — CuHycOoMaanbHOE U3MEHEHWE, YKa3aHHOE A5t IMHEWHOTO U3MEHEHNSI HANpPsXeHUs, 6onee
3(h(heKTMBHO NoJaeT HanpsiXeHre Ha PacTBOP W AaeT 3HauuTeNlbHO 6onee HU3KMe 3HadeHna ES (3auyacTyo MeHee noso-
BWHbI). YeM OCTPOKOHEYHAs (hopMa BOJIHbI NPUGOPA, ONMCaHHas B MPeablAyLWnX n3faHuax AaHHo yactu ctaHgapTa [33].
C/YMMETPUS CUHYCOUAANLHOTO CUTHANA Takxe NoAaB/isieT CKonsieHne TBepaoli hasbl Ha NOBEPXHOCTU 3/1EKTPOAOB U Mo-
BblLIAEeT BOCNPOU3BOAMMOCTb UCMbITAHWA. 415 fanbHERLLEro yNyylleHNs BOCNPOU3BOAMMOCTM cneundukaums npuéopa
BK/IlOYAET aBTOMATUYECKOe JINHEeiHoe U3MeHeHNe HanpsxXeHusl ¢ YMKCMPOBAHHON CKOPOCTbIO U3MEHEHUS.

11.1.2 XMMUYECKMIA coCTaB M OMbITHbIE faHHble O cABUre 6YpPOBOro pacTBopa He HanpsiMyl KOHTPO-
NNpyoT abconoTHY0 BennuuHy ES. COOTBETCTBEHHO, He crefyeT MHTepnpeTupoBaTtb HeTecmMmaympaemoe
cocTosiHMe 6ypoBOro pacTBopa no eAuHUYHbIM n3MepeHnsam ES. [na NpuHATAS peLleHunii 0 BHECEHUUN n3Me-
HEHWII Ha ocHoBe 3HaueHuii ES Heo6xoaMMOo pyKOBOACTBOBATLCS OMbITOM.

11.2 Annapatypa

11.2.1 N3mepuTenb 3M1eKTPUYECKOW YCTONUMBOCTY CO CNEAYIOWUMI XapakTepucTukamm.

- hopma curHana cuHycomganbHas. < 5 % 06LMX HESTMHENHbIX NCKaXKEHWIA;

- YacToTa NOCTOSIHHOro Toka — (340 + 10) INy;

- e[MHULbI Ha BbIXOfe BOJbT NMKOBOIO HaMpPsHKEHUs;

- CKopocCTb n3MeHeHns — (150 + 10) B/c B aBTOMaTU4ECKOM peEXUME;

- Avana3oH — (3 + 2000) B (nuk);

- Tok cpabatbiBaHus — (61 + 5) MKA (MuK).

11.2.2 3nekTpoApl CO CneayoLwmnmMm xapakTepucTukamm:

- maTepuan rHesaa, CTolikMil K KOMNOHeHTaM 6ypoBOro pacTBopa Ha yr/eBoA0pOAHOV OCHOBE Npu TeM-
nepatype go 105 eC (220 °F);

- maTtepuan — KOpPO3NOHHO-CTOVKWUI MeTasn;

- AvameTtp — (3.18 £ 0.03) mm ((0.125 + 0,001) atoiima);

- paccTtosiHue (3a3op) (1,55 + 0,03) mm [(0,061 + 0.001) atoiima] npu 22 °C (72 °F).

11.2.3 KanimbpoBoYHble po3MCTOPbI/ANOAbLI CO CAeAYOWUMI XapakTepucTukamm:

- KONIMYEeCTBO — ABa (4/19 HU3KOTO M BbICOKOTO HaNpPsHKEHUS);

- TWN — cTaHAapTHbI/ Pe3ncTop WK OMOpPHbIe ANOAbI;

- QuanasoH — faloT nokasaHua HanpsxeHus (ES):

- HuM3koro: ot 500 go 1000 B:
- BblCcOKoro: > 1900 B;

- TOYHOCTb — 2 % 0XUAAeMOoro HanpsXeHusl, TemnepaTtypHas nonpaeka — no Tabnuue nponssoanTens

(Mpu Heo6xoAMMOCTU, ecnn NpefocTaBieHa).

MpuMeuyaHne — CraHLapTHbIe PE3UCTOPbI UCTIONL3YIOTCS 4151 NPOBEPKM OTHOLLIEHUS NOKa3aHUi HanpsKeHns
K TOKy cpabaTtbiBaHusi. ONopHbIE AVOAbl MPOBEPSIOT NOKA3aHUs HAMPSHXKEHUSI HEMOCPEACTBEHHO. ONTUMabHOE AOBEPUB K
pa6oTe N3MEpUTENs INEKTPUYECKONR YCTORUNBOCTY JOCTUraeTcsl NPU UCNOMb30BaHUU PE3UCTOPOB U AUOAO0B.

11.2.4 TepmomeTp AgnanasoHom nsmepenuii ot 0 o 105 °C (o1 32 go 220 eF).
11.2.5 Bucko3snmeTtp MapLua.

11.2.6 Yawa BUCKO3UMETPA C peryimpyemoii TemnepaTypo.

11.2.7 M30nponunoBbIii cnvpT.

11.3 KanubpoBka 1 npoBepka paboTbl 060pyAoBaHus

11.3.1 3neKTpoaHbIli 30HA 1 kKabenb NPOBEPSAIOT Ha NpeAMeT MOBPEXAEHWIA.

11.3.2 MNpoBepsaT OTCYTCTBUE OCaka Mo BCEN A/IMHE 3a30pa MexAy 3/1eKTpogamu 1 oTcyTcTBME 3a-
TPSI3HEHUI U BMarv Ha COeAVHEHMN C NPUGOPOM.

11.3.3 3neKTpOoAHbI 30H, OTCOEAMHSAT (EC/IM BO3MOXHO) M MPOBOAAT NIMHEHOE M3MEHEHUe Hanps-
XEHUs. crnefys UHCTPYKLMW K M3MEPUTESTIO 3/1IEKTPUYECKOI ycToMuMBOCTU. Ecnn nameputens pabotaeT npa-
BWJIbHO, Noka3aHue ES [0/MKHO 0CTUYb MakCMMasibHOIO HanpsikeHus, AoNycTUMOro A4J15 faHHoro npuéopa.

11.3.4 3neKTPOAHbIA 30HA, BHOBb NOACOEAUHSAIOT K N3MEPUTENI0 1 MOBTOPSIOT JIMHEHOE N3MeHeHune
HanpsxxeHus Ha Bo3ayxe. BHOBb nokasaHue ES Jo/1XHO AOCTUYDb MaKCUMasIbHOTO HanpsXeHus, fonyCcTMMoro
0N faHHoro npuéopa. Ecnim aToro He NpoMcXoamT, BO3MOXHO, TPpeOyeTCsl 0UNCTKa UK 3aMeHa 3/1eKTPOAHOro
30HAa 1 CoeauHUTENs.
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11.3.5 J/InHeliHOe M3MEHEHNE HaNPSXXEHWUSI MOBTOPSILOT C 3NEKTPOAHBLIM 30HAOM, ONYLLEHHbLIM B BOAOMPO-
BOZHY'0 Boay. MNMoka3zaHue ES He fonxHO npeBbiwaTth 3 B. Ecnu nokasaHve ES npesbiwaeT 3 B. 31eKTpoaHbIi
30H/ HEO6X04MMO OYNCTUTL WU 3aMEHUTD.

11.3.6 ToyHOCTb M3mMepuTena ES npoBepAoT CTaHAAPTHLIMU pe3ucTopamMu WK OMOPHbIMU AvofamMun
(cm. npumevaHue k 11.2.3). Moka3saHusa ES gonxHbl nexatb B npegenax 2.5 % (coBokynHas Heonpegenex-
HOCTb U3MepuTensa 1 pe3nctTopa/anoaos) OT OXugaeMblxX 3HaveHnii. Ecnim nokasaHna ES BbIXOAAT 3a AaHHbIN
AvanasoH, npubop Heo6XxoANMO BEPHYTb NOCTABLLMKY A1 HACTPONKM UM PEMOHTA.

Mpumeuanne — TMpouesypa, ykasaHHas B faHHOM nogpasgene (11.3). He npoBepsieT hopMy KoniebaHmii, Ya-
CTOTY NMEPEMEHHOTO TOKA WU/IM CKOPOCTb JIMHEMHbIX M3MeHeHui. MNeprnoguyeckas npoBepka N3MepuTens 1 3/1eKTPOAHOTO
30HAA KBANNULMPOBAHHLIM TEXHUKOM 06ecneynT COOTBETCTBIE 060UX NPUGOPOB BCEM TPEGOBaHMUSM.

11.4 MeToauka

11.4.1 MpoBoAAT KannbpoBKy/NnposBepky paboTbl obopyaosaHusa (cm. 11.3).

11.4.2 Mpoby 6ypoBoro pacteopa NpoLexmnBaT Yepes BOPOHKY Mapluia (cm. 7.2).

11.4.3 Mpoby b6ypoBOro pactsopa nomelialT B yawy BMCKO3MMeTpa Temnepatypoli (50 + 2) °C
((120 + 5) °F). 3anucbiBatoT TemnepaTypy 6ypoBoro pacresopa.

11.4.4 Kopnyc 3N1€eKTPOAHOro 30HAa TWAaTe/IbHO OYMLLAKT YMCTbIM BYMaXHbIM MOMoTeHUeM. Heckonb-
KO pa3 npoyuLialoT nosIoTeHUEeM 3a30p MexAy anekTpoAamMu. DNeKTPOAHbIV 30HA NOrpyXxatT v BpalialT B
yrneBoOPOAHON OCHOBE, MCNOMb30BaHWIA AN NPUroToBNEHUST BypoBOro pacTeopa. Ecnuv yrnesogopoaHas
OCHOBa OTCYTCTBYeT, [OMYyCKaeTCA WCNO/b30BaTh APYroi YrneBoAopos v MATKUMIA pacTBOPUTENb, Takoin Kak
N30MPOMNUIOBLINA CANPT. SNEKTPOLHBIA 30HA OUMLLAIOT U CyLLAT, KaK yka3aHo Bbille.

NMpumeuaHune — He AonyckaeTcs WCMOSIb30BAHWE A1 OYUCTKU 3MEKTPOAHOTO 30HAA WM Kabens MOKLLUX
pacTBOPOB WM apoMaTUYeCKUX pacTBOPUTENEN, TaKUX KaK KCUIO..

11.4.5 Mpo6y, HarpeTyto Ao 50 °C (120 °F). nepemMeLlunBalT BPYYHYH 3/1€KTPOAHLIM 30HAOM MPUMEPHO
10 ¢ A4na AOCTMXKEHUSI OJHOPOAHOrO cocTasBa W Temnepartypbl 6ypoBOro pacteopa. DN1eKTPOoAHbIN 30HA ycTa-
HaB/MBAIOT TaK. YTOObl OH He Kacasicsi fiHa WM CTEHOK eMKOCTM, a NOBEPXHOCTW 3/1eKTPOA0B OblN NOSHO-
CTblO MOKPbITHI NPO6OIA.

n punmedaHne — Vicnonb3oBaHue wratuea Ans KpensieHna 3o0H4a NOMOXeT nNpefoTBpaTtuTb €ro CONpuKoCHO-
BeHMe C AHOM U CTEHKaMWn eMKOCTWU.

11.4.6 HaunHaloT NMHeHOe U3MeHeHve HanpsxeHus. Mpouenypy BbINOJHAT B COOTBETCTBUN C PYKO-
BOACTBOM K M3MEPUTENIO 3/IEKTPUYECKOI YCTONUMBOCTU. B Xofe ncnbiTaHns He gonyckaeTcs ABuraTb 3nek-
TPOAHbIA 30HA.

11.4.7 o 3aBepLIEHUN NNHENHOr0 U3MEHEHNS HanpshKeHUs oTMevaloT 3HavyeHue ES. oTobpaxaemoe
YCTPOWCTBOM A1 CHATUSA NOKa3aHWiA.

11.4.8 MoBTOPAOT NpoLeAypyY C TOI e npo6oii 6ypoBoro pacteopa. MNonyyeHHble ABa 3HayeHuss ES He
[OMKHBI pasnunyaTbes 6onee yem Ha 5 %. Ecnv pasHOCTb MexAy 3HayeHusiMu coctasnseT 6onee 5 %. He-
06X04MMO NPOBEPUTL M3MEPUTESb U 30HA HA HaNMYMe HEeUCNPaBHOCTMW.

11.4.9 3anucbiBatoT cpefHee 3HaYeHUe AByX n3mepeHuin ES.

12 PacueT cogepxaHusi N3BECTU, COJIEN N TBEpAO dhasbl

12.1 MpuHumn

12.1.1 Bbin paspaboTaH NPSAMOI MEeToZ BblYMCNEHUS COAEpPXaHWUA ABOWHOW conu ansa 6onee nerkoro
N MeHee rpOMO3JKOro pacuyeTa Npu onpefeneHnun copepXaHus U3BeCcTW, coneil n TBepaol hasbl, He Tpe-
6yrownii utepaumit. ina gaHHbIX pacyeToB TpebyeTcs KaslbKy/AaToOp WAW KOMMbOTepHas cBogHas Tabnuua.
YpaBHeHus B 3TOI npoueaype MO3BOMSIOT pacCcunTaTb KOHLEHTPaLMo cnefylolmx KOMNOHEHTOB 6ypoBOro
pacTBopa Ha yrneBofopOAHOV OCHOBE:

a) usBecTn, BolpaxeHHol kak Ca(OH)2, Bo Bcem 6ypoBOM pacTBoOpe:

b) CaC12 n NaCl Bo Bcem 6ypoBOM pacTBope:

¢) CaC12 n NaCl, pacTBOpeHHbIX B BOAHOW hase;

d) TBepabIx yacTuy, masnoii nnotHocTh (conu NaCl n BbiIGypeHHOW nopoapl):

e) yTaxenutens.
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12.1.2 TpuBeAeHHble HUXE U UCNOMNb30BaHHble B ypaBHEHUAX AaHHble onpeefieHbl B X04e aHann3oB
6ypOBbIX PACTBOPOB Ha Yr1eBOAOPOAHON OCHOBE, YKa3aHHbIX B pasgenax 5. 9 u 10:

a) nnoTHocTb 6ypoBoOro pacTeopa (cM. pasgen 5);

b) WenoyHocTb BCcero byposoro pacteopa VK (cm. 10.4);

C) KOHUEeHTpaumsa kanbums Bo BceM 6ypoBom pactsope cCad2DF (cMm. 10.6);

d) KoHUeHTpaymsa xnopraa Bo BceM 6ypoBomM pacteope cc r DF (cm. 10.5):

e) 06bem peTopTHOI HedTn VO 1 06BbeM peTopTHOl Boabl Vw (cM. pasgen 9).

12.1.3 N3BecTHbIe Nnu npeanonaraemble jaHHble:

a) NNoTHOCTb yTshkenutens (r/mn) pWM

b) NJIOTHOCTb TBEPAbIX YacTuL, Masioli NAOTHOCTU (f/Mn)pto;

C) NJIOTHOCTb YINeBOA0POAHON OCHOBSI (/M) pQ.

12.1.4 B faHHbIX pacyetax He UCMOJb3yeTcs «nonpasKka A1 U3BEeCTU» /18 U3MEHEHUSA KOHLeHTpaumm
KasbLusi BO BCeM BYpOBOM pacTBOpPE, ONpeaesieHHol TuTpoBaHnem 34TA.

12.1.5 Heob6xogMMo 1Mcnonb30BaTh eAuHULbI, Tpebyemble B ypaBHeHUSAX. EAMHMLLI ANS BCeX BXOA-
HbIX JaHHbIX W Pe3y/bTaTtoB A8 KaXA0ro ypaBHEHUA yKa3aHbl; pacyeTbl NpeanoYyTUTeNIbHO BECTU B efu-
Huuax CWU.

12.2 Annapatypa

Heo6x041M0 NCNOMb30BaTh KaUTbKYATOP WAV KOMMNbIOTEPHYHO CBOAHYIO TabnuLy ANS BbINOHEHUS Ma-
TeEMaTUYECKMX onepawuii, ykasaHHbIX B faHHOW npoueaype.

12.3 PacueTbl AnAa Bcero 6yposoro pacteopa

12.3.1 KoHuUeHTpauunsa n3sectn Bo Bcem 6ypoBoM pacTsope

KoHLeHTpaLuio nsBectn Bo Bcem 6ypoBoM pacteope cCA(OH,2BbIuMCAAIOT N0 ypaBHeHUaM (27) u (29),
npvBefeHHbIM paHee (cMm. 10.4.3).

12.3.2 KoHueHTpauumn xnopuaa KanbLma n xnopuaa Hatpua Bo BCeEM 6ypoBOM pacTsope

12.3.2.1 BypoBOii pacTBOp Ha YrneBOAOPOAHOM OCHOBE OObIYHO COAEPXUT Xnopug kanbums (CaCl2)
n xnopug Hatpua (NaCl). Vcnonb3yoT pesynbTaTbl XMMUYECKOTO aHanmns3a U yKkasaHHble Huke MeTofpl And
onpegenenuns npucytcteusa NaCl n CaCl2 n nx koHueHTpauuii. na pacTBOpPOB € NepeHachIWeHHOl BOAHOW
hasoil yacTb conun ByaeT NpPUCYTCTBOBATL B BUAE HEPACTBOPUMOI TBEPAO chasbl.

12.3.2.2 KoHUeHTpauuss MoHOB X/1opua Bo BceM BypoBOM pacTBOpe, BblpaXXeHHas Kak NonHoe cogep-
XaHue xnopugos no CaCl2. ocHOBaHHas Ha aHa/M3e KasibLUWs, BblUUC/IEHHAA B MUUTpPaMMax Ha JuTp,
KnnorpamMmmax Ha Kyéuyeckuii Metp unm oyHTax Ha 6appesib cocTas/isieT:

Cer<caci2ioF (32)
roe cCa*20F — KOHLieHTpauus kanbLua Bo BceM 6ypoBOM pacTsope, Mr/n;
ccr(Caci2).DF — KoHLeHTpauus xnopuaa Bo sceM 6ypoBom pactsope, Mr/.
12.3.2.3 [na onpefeneHvs NpUcyTCTBUA XN0puAa HaTpUA CpaBHUBAIOT KOHLEHTPaL Mo MOHOB X1opuaa

BO BCeM 6ypoBOM pacTsope ccr DF. onpefeneHHyo B aHaninse NOHOB xnopuaa, ypasHeHue (30), C KOHLEHTpa-
Lvein noHos xnopuaa Bo Bcem 6ypoeBom pacTtsope cCl(CaC2) OF, onpefeneHHoi B aHam3e MOHOB KasbLus,
ypaBHeHue (32).
Ecnu ccr DF npesbiwaeT ccr|CaCl2) OF, aTo cBuaeTenbCTByeT 06 U36bITKE XI0PUA-MOHOB, W, 3HAYUT, XJ10-
pua HaTpUA NPUCYTCTBYET.
Ecnn xnopua Hatpus npucyTCTBYET, KOHLEHTpauuio MOHOB x/Jopuga BO BCeM OypoBOM pacTsBope OT
NaCl paccuuTbiBatoT no hopmyre.
QO (NeOWOF ~ CCI'OF  QCT(CaCl12).0P (33)
roe ccr<NaC|) DF — KoHLUeHTpaLmsa MoHOB xJlopuaa Bo BceM 6ypoBom pactsope oT NaCl. mr/n;
cci-.df — KOHLeHTpaums xsopuga Bo BCeM 6ypoBOM pacTBope, Mr/;
ccr<caci2i o f— KOHUeHTpaumsa xnopua Bo Bcem 6ypoBOM pacTBope, OCHOBaHHas Ha CaCl2, mr/n.
Ecnun 3HauveHue ccr(NaCl) DF nonoxutensHoe, To NaCl npucytcTByeT B 6ypoBom pacTBope. Mepexogsar
k 12.3.2.5 [ypaBHeHue (37)].
Ecnu 3HaueHne cClr(KaC|[ OF aBnsieTcs oTpuuaTenbHbIM, TO B 6ypoBOM pacTtBope npucytcTeyeT CaCl2, a
NaCl otcytcTByer.
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12.3.2.4 Ecnu xnopug HaTpusi OTCYTCTBYeT, aHa/vM3 xJopuAaa BO BCeEM OYpOBOM pacTBOpe SB/SeTcs
6onee HagexHbIM. KoHueHTpaumsa CaCl2 Bo BceM 6ypoBOM pacTBope [cM. ypaBHeHue (30)] ocHoBaHa Ha aHa-
NIN3e X/I0PUA-MOHOB, KaK yKasaHo HUXe:

CCaCI2.DF.A *t56 5 C crJDF: (34)
cCaCi2DFB “ 0.0005485cc|_£F; (35)
cCbCi2dfc = 0.001565ccl-£F’ (36)
roe ccr DF — KOHLEHTpauumsa xiopuga Bo Bcem 6ypoBOM pacTBope, Mr/n;

ccr<caci2) opn — KOHUeHTpauus xaopuaa kaabLumsa Bo BceM 6ypoBOM pacTBope, M/,
ccr(caci2) dfb — KOHUEHTpauums xnopuaa kanbuusi BO BCeEM 6YpOBOM pacTBope, PyHT/6appens;
ccr<caci2i DFC— KoHUeHTpauus xnopuga kanbumsa Bo BceM 6ypoBOM pacTBope, Kr/m3.
B cnyyae pacTBopoB, He cofepxallux X1opuaa HaTpus, nepexoaaT k 12.4.
12.3.2.5 B cnyyaB pacTBOpOB, COAEPXaLlnX KaK X/I0pug HaTpus, Tak u XNopug KasbLms, KOHLEHTPaLMIO
CaC12 Bo BceM 6GypOBOM pacTBOpe BbIYMCAAT N0 aHanM3y MOHOB Ka/bLus BO BCEM GYpOBOM pacTBope
[cm. ypaBHeHue (31)]. kak yka3aHOo Huxe:

CCaCI2PF,A - 2'769CCa2<PF; (37)
¢cCaCi20FB -0,0009707cCa24DF; (38)
CCaCI2.DF.C - 0,002769CCa2. DF. (39)
roe cCa2*DF — KOHUeHTpaumsa kasbuusa BO Bcem 6ypoBOM pacTBope, Mr/;

cCaC2ofa “ KOHUeHTpauusa CaCl2 Bo Bcem 6ypoBOM pacTBope, Mr/n;
ccaci2ofB “  KOHUeHTpaumsa CaCl2 Bo BceM 6ypoBOM pacTBope, hyHT/6appensb;
ccaci2 of ¢ — KoHueHTpaumsa CaCl2 Bo Bcem 6ypoBOM pacTBope, Kr/m3.
12.3.2.6 KoHueHTpauuio NaCl Bo Bcem 6ypoBOM pacTBOpe pacCUUTbIBAOT, Kak yKazaHO HUXKe:

CNaClO F~a 1648ccr(Nac,pF: (40)
cNaCIOFB " °-00()578c crjNaCl).DF: (41)
CNaCIDF.C = °-001648ccr(NaCHPF* (42)
rae ccr<Naaj DF — KOHLeHTpauusi xaopvaa Bo BCeM 6ypoBOM pacTBOpe OT X/iopuaa HaTpus, mr/n;
cNaci ofa — KOHUEHTpauusi Xxfopuia HaTpusi BO BceM GYpOBOM pacTBope, MI/;
cNaci dfb — KOHUEHTpauus xsopuga HaTpus BO BCeEM GYpOBOM pacTBope, PyHT/6appesb;
cNaCi DFC — KOHUEeHTpauus xJopuga HaTpusi BO BceM GYpOBOM pacTBope, Kr/m3.

12.4 PacueTbl BOAHOW dasbl

12.4.1 B pacyeTtax B 12.3 nCrnonb3yloT KOHLEHTpaLumMm XMMUYecknux BeLecTs BO BCeEM 6ypoBOM pacTBO-
pe. PacueTbl B HacToswweM nogpasgene (12.4) onpefensoT KOHUEHTpauun conein B BogHol dhase 6yposoro
pacTBopa ¥ BbISABAAKT, ABMASETCA /N YacTb COMN X/I0PUAA HATPUA HEPaCTBOPUMOIA.

12.4.2 Ecnv BCce CONM ABMAIOTCA PACTBOPUMbIMU, B ypaBHeHUAX (45) v (46) BbIUMCNSAOT MacCcoBble 40U
CaC12 n NaCl cooTBeTCTBEHHO B BOAHOV ha3e 6ypoBOro pactsopa Ha yrneBofopOAHON OCHOBE.

MaccoByto gonto CaCl2 B BOAHOI hase BbIMUCASOT NO hopMysie:

100c
Cncac1)2 opP
niCaCiz (Ccr{Cacnz.op)' ('CCI- (NaCI),DF) +(10000c\,)
roe toCaCj2 — MaccoBas [0S Xopuaa Kanbuns B BOAHON dhase. % OT NOSIHOW mMacchl BOAHOW (hasbl;

cci-(caci2) df — KOHUEHTpaums xaopuaa kasbuus Bo BceM GYpOBOM pacTBope, Mr//i;
ccr(NaCi) of — KOHUEHTpaums xiopuzia HaTpusi Bo BceM GYpoBOM pacTBope, Mr/f;
Py, — o6beMHas gons Bogpl, %.
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B cnyyae pacTtBopoB, He cofepallunx xaopuga Hatpus, nepexoaat K 12.4.5.
12.4.3 KonuvectBso NaCl coctaBnser:
1QQC(NaCI>OF

°toaci - (44)
(CCaCl2DF ) “ (C(NaCI),DF ) + (10 )

rae «acC| — MaccoBas foNA xnopuaa HaTpusa B BOAHONM hase. % OT NosHOM BogHON dhasbl;
ccaciz of “ KOHUEeHTpauus xsopuga KaibLuus BoO BceM 6ypoBOM pacTBope, Mr/i;
cNaci of — KOHLEeHTpauus xsopuga HaTpus BO BCeM 6ypoBOM pacTBope, Mr/Ji;
— obbemHasn gonsa sogpl. %.

12.4.4 MakcumansHaa maccosas fonsa pactsopumoro NaCl. koTopas MOXeT cylLecTBoBaTth A4/ Mac-
cosoil gonu CaCl2, npucyTcTByloWel B BogHON thase npu 25 °C (77 °F), moxeT ObiTb onpegeseHa no
IMMNUPUYECKUM [AaHHbIM B3aMMHOI pacTBOpMMOCTU (CM. ccbifiky [13]). ucnonb3ys ypaBHeHue (45). Ecnm
3HayeHune 13 ypasHeHus (44) npesbillaeT MakCMmasibHOe pacTBOpUMMOe 3HayeHue U3 ypaBHeHus (45). Bo-
AHasa dasa ABNSETCSA NepeHachleHHON 1 YacTb X/10puja HaTpus CyllecTByeT Kak HepacTBopvMas TBep-
fas casa (cM. pucyHok 1, o6nacTb 2). B Takom cflyyae maccoBble f0/M BOAHOW (pasbl, BbIYUCNEHHbIE B
ypaBHeHUn (43) n ypaBHeHuUu (44). ABNAIOTCA HEBEPHbIMU, NOCKONbKY He Becb NaCl npucyTcTByeT B BUAE
pacTtsopa.

1 — obnacTb, a kotopoii NaCl sBnsieTcsl pacTBOpUMbIMV;
2 — 0bnacTb, B Kotopoli NaCl SBnsieTcst HepacTBOPVIMbIM

PucyHok 1— MakcumanbHble koHueHTpauyum NaCl a paccone CaCl2 npu 25 "C (77 T)

12.4.4.1 MakcumanbHy0 mMaccoByt foso pactsopumoro NaCl. koTopas MoxeT Cyl,ecTBoBaTb B BO-
[AHOI chase, BbIMMCAAT No hopmyne:

«bCUNX - 26.432- (10472<WGC ) +[7.98191-1 )2] +[5.2238 10*MObIA2F . (45)

rae wNeC) MAX — mMakcuMasibHbIli pacTBOPUMBIV XNOpUA HaTpus B BOAHOW ha3e, KOTOPbIA MOXET CyLLecTBO-
BaTb AN faHHOW MaccoBoi f0M xnopuga kanbumsa (cm. cebinky [13]). % oT nonHoN macchbl
BOAHOI hasbl;
+CaC2 — MaccoBas [0a X/opuga Kanbuus B BOAHON dase. % OT NosiHOM Macchl BOAHOW hasbl.
12.4.4.2 Ecnn « NaCl u3 ypaBHeHus (44) meHblie, yem <UNaCl MAX 13 ypaBHeHus (45), Becb NaCl aBns-
eTca pacTBOpPMMbLIM B BOAHON pase (pucyHok 1, ob6nactb 1). Mepexogat Kk 12.4.5 n ucnonbsytot roCaC2 n3
ypaBHeHus (43) n <UNClL u3 ypaBHeHus (44) Ans ocTasibHbIX pacyeToB.
12.4.4.3 Ecnu fi)NaCl 6onblue, yeM « NaCl MAX. BogHas hasa SBNSeTCs NepeHachbIWeHHON 1 NpucyTCTBY-
eT HepacTBopumblii NaCl (pucyHok 1. o6nactb 2). [lna aTux pacTBOpoB mMaccoBas fons obenx coneii o CaCl2
13 ypasHeHus (43) nwNaC, n3 ypasHeHus (44) LOMKHbI ObITb NepecyYnTaHsbl.
12.4.4.4 nAa nepeHacbIWEeHHbIX pacTBOpPoB BepHas MaccoBas fonsa CaCl2 ®CaC2'SAT moxeT 6biTb
onpejesieHa no SMNMPUYECKMM AaHHbIM B3avMHOW pacTBOpPUMOCTU (CM. [13]). MCMoNb3ys KOHLEHTpaLuio
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KasibLMsl, BbIPQXEHHYIO Kak Maccy KasibLiusi Ha 06 beM YMCTOW BOAbl B BOAHON (haze cCa2* Hr0, onpeaensemyo
M3 KOHUEHTPaLMM MOHOB KasibLa BO BCeM GYpOBOM pacTBOpe, U PeTOPTHOMY aHasu3y.

KOHUEeHTpaLuio KanbLusi, BbIpaXKEHHYH B OTHOLLIEHUU K 06bEMY YNCTOIN BOAbI B BOAHOI hase, BblUNC/SA-
10T cnegyowmmMm obpasom:

'C a2* DF
CCa2*.H20 (46)

roe cCa2»H20 — KoHUeHTpaums Kanbuus B BOAHONM ha3e Ha 06bem YnCTON Bofapl, Mr/n;

cCa2*op — KOHLIeHTpaums kanbLus Bo BceM 6ypoBOM pacTBope, Mr/f;
— obbemHasa gonsa sofbl, %.
12.4.45 [ONns nepeHacbIWEeHHbIX PacTBOPOB (DaKTUUECKYH MaCcCOBYH OO X/0puaa kanbuus wCaC2 B

BOAHOI hase BblUMCAAOT NO popmyne:
cCaCl2.SAT -1 ¢ Ca2, H20)2(-2.4078)10 10J+[ cCa2- H )2.2567 10 4](2,134810 '), 47)

roe <WCaCl2.5AT — maccoBas foNns xaopufa KaiblLua B BOAHOW hase B nepeHacblllleHHOM pactBope. % OT
NOJSIHOW Macchl BOAHON hasbl:
cCa2*HD — KOHLEeHTpauus Kanbuus B BOAHON ha3e Ha 06beM YUCTON BOAbl. Mr/.
Mcnonb3yloT 370 hakTnueckoe 3HaveHme <UCaC2, SAT ans cCa2*M20 B ocTaBLUMXCS YpaBHEHUAX 415 pac-
TBOPOB C NepeHachbILLeHHO BOAHOW ha3oii.

MpumeyaHne — HepacTBopeHHblii NaCl nvmeet 6onee HU3KKIA yaenbHbIl BeC, YeM 6onblias YacTb GYpoOBOro
wnama. Ecnv oH npucyTcTeyeT B 6ypoBOM pacTBope Ha Yr/1eBOA0POAHOI OCHOBe, pacueTbl TBEPAON thasbl byayT ownboy-
HbIMW. B AaHHO npoueAype He NpUMBOAMTCA MeToAa KOMNeHcaumMmn 3Toro Tuna owmno6ok.

12.4.4.6 Tenepb, Korga hakTnyeckas maccosas [0/1a Xnopuaa KanbLmus 415 nepeHachIWeHHO BOAHOM
(hasbl M3BECTHA, BepHOli MaccoBoi goneii NaCl B BogHoli hase siBnsietcst oMaCLIMAX. 1 oHa fo/mkHa 6bITb
nepecuynTaHa u3 ypasHeHus (47) c ucnono3osaHnem exCaCi2’SAT T "caci2- Icnonb3yloT 3TO NnepecymTaHHoe
3HaveHve ruNaCIMAX ana wNaCl B ocTaBLUMXCS pacyeTax A1 pacTBOPOB C NepeHachlLLeHHbIMY BOAHbIMK (ha-
3amu.

12.4.5 TInoTHOCTb paccosna pa, /M, NnepecynTbiBatOT No opmyne:

PB E0-99707 +(0.006504"aC|) +(0.07923ruCaC2) + A
+(0,00008334<WNaCjt>=CaCl2) 4 (0,00004395Kad)2]+[0,00004 964~ )2].

roe ns — NAIOTHOCTb BOAHOM ¢hasbl, r/mn;
Caci2“ MaccoBasi f0N19 BOAHON hasbl xnopuga Kanbuus, % oT o6Lueil macchl BOAHONM ¢hasbl:
wNaG — maccoBas 4015 BOAHOW (hasbl xnopuga HaTpus, % oT o6Leil maccbl BOAHON hasbl.
12.4.6 KoHueHTpauumto CaCl2 BogHoOM hasbl, Mr/1, BbIYMCASIOT N0 hopmyne:

CCaCl2.A0 -10 000a;CaC12" . (49)
roe cCaC2n0 — KOHUeHTpauusa xiopuga kaabumsa B BOAHON dhase, mr/n;
"caci2 — maccoBas foNns BOAHON hasbl xnopuga kanbuns, % oT o6Leli maccbl BoAHON hasbl:
Ps — NNIOTHOCTb BOAHOI ¢hasbl, /M.
MpumeyaHne — MaccoBble 40N U NIOTHOCTb PACTBOPOB COJEN B C/lyYae NpUCYTCTBUSA ABYX COJeil He cooT-

BETCTBYKT 3Ha4eHuAaAM ana 0,U,HOI7I COJIN, KOTOpble MOXHO HaliTu B Ta6nmu,ax MUHepanusaynn.

B cnyyae pacTBopoB, He cofepallnx xaopuaa Hatpus, nepexoaaT K 12.6.
12.4.7 KoHueHTpauuto pactsopmmoro NaCl B BogHOW ¢hase, Mr/n, BbIYMCAAT No dopMmyne:

CNaC.AO “ 10 OOOMiaCilb- (50)
rae cNaCl AQ — KOHUEeHTpaLms xsiopuaa HaTpus B BOAHOW dhase, Mr/n;
<NaC| — maccoBas foNs xaopuga HaTpusi B BOAHON ¢hase. % oT 06Leii maccbl BOAHOW dhasbl;
Ps — MIOTHOCTb BOAHOW hasbl, /M.

B cny4yae pacTBOpOB, He cofepallux HepacTBOPMMOro xsopuga Hatpus, nepexogaT K 12.6.
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12.5 PacueTbl cogepxaHua pacTBOPUMOro M HepacTBOPMMOro XJiopuaa HaTpus BO BCEM
6ypoBOM pacTBope

1251 [ns 6ypoBbIX pacTBOPOB C MepeHachbIWeHHON BOAHON (ha3oii, cogepxalyeit HeKoTopoe Konnye-
cTBO HepacTBopumoro NaCl, ypasHeHus ¢ (51) no (55) moryT ucnonb3oBaTbCs 4119 onpefesieHnss pacTBopu-
MOr0 N HepacTBOPVMMOrO KONM4YecTBa BO BCeM GypoBOM pacTBope:

fraCIMAX,c[cCaCI20F.A + (10 QOQfiw)
CNaCIOF,SOL,A ) (51)
iOO-"NaCWAX.C
roe cNaC, DF SOL> — KOHLeHTpaLus pacTBOPMMOro X/10puaa HaTpus B BOAHOW chase, mr/n;
wNaci,MAx.c — nepecuuTaHHash MakCMMasibHas MaccoBasi [0N51 BOAHOW hasbl pacTBOPUMOro xiopuaa
HaTpus, KOTopasi MOXET CyLLecTBOBaTh A5 AaHHOM MaccoBoii gonu CaCl2, % oT o6Leit
maccbl BOAHOW thasbl;

cCaC2ofa  — KOHUEHTpauus xsopuga KasbLma Bo BCeM 6ypoBOM pacTsope, Mr/n;
— o6beMHas fons sodbl, %.
12.5.2 KoHueHTpauuio pactsopumoro NaCl Bo Bcem 6ypoBOM pacTBOPe, BbIPaXEHHYI a eAnHuLax
USC. BbluMCNAOT N0 hopmynam:
cNaCiDF.soLB - 0,00035cNaaDF SOL>; (52)
CNaCLDF.SOL.C E °-001cNaCIDF.SOL.A » (53)

rae cNaC| OF SOL g— KOHLUeHTpaLuus pacTBOpPMMOro X/opuaa HaTtpus Bo Bcem GypoBom pacTtBope, pyHT/6ap-
penb;
cNaC, of sol C — KOHLieHTpaumsa pacTBOPUMOro X/10pua HaTpus BOo BceM 6ypoBOM pacTBope, Kr/m3;
cNaCl dfsol a — KOHLieHTpaumsa pacTBOPMMOro X/10pufa HaTpus Bo BCeM 6ypOBOM pacTBope, Mr/n.
12.5.3 KoHueHTpauuto HepacTBopumoro NaCl Bo BceM 6ypoBOM pacTBOpe BbIYUC/AOT No hopmynam:

NaCIDF.INSOL> 51 ONaCIOF.A ' ONaCIDF.SOL.Al (54)

CNaCl,DRINSOLB st ONaCl.DFB ~ cNaCl.DF.SOLjBx (55)

[fls ONaCl.DF.INSOLA « KOHUEHTPALMs HepacTBopUMOro X110puzaa HaTpus BO BCeM 6ypoBOM pacTeope, Mr//;

ONaCI.DF.A KOHUEHTpauusa xaopuga KanbLmsa Bo BCeEM GYpOBOM pacTsope, M/,

CNaCl.DF.SOLA KOHLUEHTpauus pacTBOpPMMOro X/iopuja HaTpusi BO BceM 6ypoBOM pacTBope, Mr/m;

ONaCl.DE.INSOL.B KOHLleHTpauus HepacTBOPUMOrO X/1I0puAa HaTpus BO BCeM 6ypoBOM pactBope, hyHT/
6appens;

CNaCl.DF.B __ KOHUEeHTpauus xiopuga Kanablus BO BCEM OypoBOM pacTBope, dhyHT/6apperns;

CNaCl.DF.SOLLB — KOHUEHTpauus pacTBOPUMMOrO X10puaa HaTpusa BO BCceM GypoBoM pacTsBope, (yHT/
6appenb.

12.6 BbluucneHusi. CogepxaHue TBEPAbIX 4acTul, BO BCEM 6YpOBOM pacTBope

12.6.1 KoHueHTpaLmy TBEPAbIX YacTuUL, C NONPaBKo
12.6.1.1 CoBOKYNHOCTb BOAbl U PACTBOPEHHbIX COJMlIeli U3BECTHA KaK pPaccos, U KOHLEeHTpaumsa TBepaoi
(hasbl TpebyeT nonpaBky Ha 3TOT paccos. O6bLEeMHYH 400 paccosia BO BCeEM 6YpOBOM pacTBOpE BbIUMCASIOT
no cnepywluleii popmyne:
I°°Es , (56)
/~[100 -(<«NaCi + aCaCl2))

roe 8 — obbeMHas fonA paccosa BO BCeM 6ypoBOM pacTsope, %;
wcaci2— maccoBas 0151 BOAHOW dhasbl xnopuga kanbums. % ot oblieilt maccbl BOAHON hasbl;
wNaG — maccoBas 4015 BOAHOW (hasbl xnopuga HaTpus, % oT o6Leil maccbl BOAHON hasbl.
12.6.1.2 O6BbeMHYO f0/10 TBEPLONA ha3bl BO BCEM GYpOBOM pacTBOpE C NOMPaBKOW BbIYUCAAKT NO
thopmyne:
«b =100-("0 (57)

roe 40 — o6bemMHasn [oNs TBepAbIX YacTuL, C MonpaBkoii. % OT Bcero 6ypoBoro pacrsopa:
9 — obbeMHasna gonsa Heptn. % OT BCcero 6ypoBOro pacTeopa;
— o6bemHas gonsa paccosa, % oT Bcero 6ypoBoro pacTteopa.
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12.6.2 BbluncneHus. CooTHoweHne HedhTb — BOAA

12.6.2.1 3HauyeHusi cooTHoweHnsa HepT 1 Boapl RO 1 f2w BbIUMCASAOT N0 06bEMHON f0N1e BOCCTAHOB-
JIEeHHbIX XWAKOCTEN B pEeTOPTHOM aHanun3e no ghopmyne:
100yo
(58)
®o +*\V

roe RO — oTHoweHne 06beMHol 40NN HePTV K CyMMe 06beMHbIX Aoneli HeddTy U YUCTON BOAbI NO PETOPTHO-
My aHanusy. %;
9 — obbemHasn fgons HedTn. % OT BCEro 6ypoBOro pacTeopa;
$w — o6beMHas [0/1st UnCTOI Boakl. % OT Bcero 6ypoBoro pacrteopa.
12.6.2.2 CoOOTHOLLEHNEe BOAbl BbIYUCAAIKOT N0 hopMyne:

locvw
0D +
roe R — oTHoweHne 06beMHOW A0/ BOABI K CyMMe 06beMHbIX foN1el HedpT! 1 YACTOI BOAbI MO PETOPTHO-
My aHanusy. %;
0Q — ob6bemHasa fonsa HedpTn. % OT BCero 6ypoBoro pactsopa,;
pw — 06bemMHasn fona YncToi BoAbl. % OT BCero 6ypoBOro pactesopa.

(59)

MpumeyaHne — CooTHOWeHNE HePTb — BoAda nHorga o603HavaloT kak OWR. a YnCneHHble 3HaYeHnsa YacTo
OKPYrAAT A0 6anxkaiiliero Lenoro yicna.

12.6.3 BbluncneHunsa. CooTHolweHne He(hTb — paccon
12.6.3.1 3HayeHune cooTHoLeHMA HedpTu 1 paccona RO 1 Ra BblYMCAAOT N0 06bEMHON fone HeddTh B
peTopTHOM aHanm3e n 06bEMHOI foNe paccona, BbluMcaeHHol B 12.6.1. n ypasHeHunsam (60) u (61):

A . 10°Yo (60)
Fo+1
roe Rg— oTHoOLWeHWe 06BEMHON A0M HEdITY K CyMMe 06BbEeMHbIX Ao/eil HEITU 1 YUCTOI BOAbl NO PETOPTHO-
My aHanusy. %;
$e¢ — obbemHasn gons HedTn, % OT BCero 6ypoBOro pacTeopa,;
B — 06beMHas 0N paccona, BbipaXeHHas B NpoLeHTax oT BCero 6ypoBoro pacrsopa.
12.6.3.2 CooTHOLeHWe paccona BbIHUCAAOT No hopmyrne:

(61)
Fo+<Pb
roe RB — oTHoweHne 06bEMHON 40NN paccorna K cymme 06beMHbIX fosnelt HedpTn 1 paccona. %;
$8 — ob6bEMHan fonsa paccona. % OT Bcero 6ypoBoro pacrsopa:
$0 — ob6bemHan gonsa HedT. % OT BCero 6ypoBOro pacTeopa.
MpumeuvaHne — CoOTHOWeEHME HEPTb — paccon nHorga o603HavaloT kak OBR. a UnCNeHHble 3HaYeHus ya-

CTO OKPYIASOT A0 6/MXKANLLIEro LEenoro yucna.

12.6.4 BbluncneHunsa. KoHueHTpaumusa n N10THOCTb TBEPAbIX YacTul,

12.6.4.1 TBeppaas hasa B 6ypoBOM pacTBope Ha yr/1eBoA0pOAHON OCHOBE COCTOMT U3 TBEPAbIX YacTul,
Masioil NI0THOCTKM, TakMX Kak 6ypoBOli LWiam, 1 yTsxKenmTens, Takoro kak 6aput uav rematut. MaoTHocTv ma-
Tepnanos. 06bIYHO BCTpeyatoLmxcsl B 6ypoBbix pacTBopax Ha yrneBofopoAHON OCHOBe, AaHbl B Tabnumue 5.

12.6.4.2 CpefjHiol0 N1I0THOCTb (06bEMHAaA Macca) B3BELLEHHbIX TBEPAbIX YaCTUL, BbIYUCAIOT N0 hopmyne:

_100p3-(*0 AoM#aB Ps)
Pasa
. 9%b
roe pa — cpefHsis N0THOCTb (06beMHas Macca) B3BELLEHHbIX TBepAbIX YacTul;
Ps — nnoTtHocTb 6ypoBoro pacTtsopa, r/m;
$Q— obbemHasa fons HedhTH, % OT BCcero GypoBOro pacTeopa,;
pQ — NAOTHOCTb HedYTU, I/Mn;
$8 — o6bEMHan fons paccona. % oT Bcero 6ypoBoro pacteopa;
pB — MJIOTHOCTbL paccona, r/mn:
$0 — o6bemMHas [0S TBepAbIX YacTul, ¢ MonpaBkoil. % OT Bcero 6ypoBoro pacreopa.
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YpaBHeHue (62) MOXeT 6bITb paccunTaHo B egnHuuax USC ¢ ncnonb3oBaHMeM 3HauYeHWiA NOTHOCTU B
(hyHTax Ha rasisioH Ans NJ0THOCTM GYpPOBOro pacTeopaps U NIOTHOCTEW HedTu 1 paccona pQ n ps.

Ta6nuya 5 — MNOTHOCTA, 06LIYHO UCNONb3YEMbIE B BbIYUC/IEHUNAX

MnotHocTb (06 beMHasA Macca)
KomnoHeHT 6ypoBoro pacTtsopa

rimn Kr/m3 coymT/rannom

YucTtan Boga (BogonpoBoAHas) 1.00 1000 8.345
[unsenbHoe Tonnmeo (06bl4HOE) 0.84 840 7.00
ManoBsa3kasa HedpTb (06bIYHAA) 0.80 800 6.70
TBepAble YacTuLbl Masnoin NIOTHOCTH 2.65 2650 22.10
YTaxenutenu Baput 4.20 4200 35.00

Fematut 5.05 5050 42.10

12.6.5 BbluncneHnsi. O6beMHas A0S U KOHUEHTPALUA YTAXENUTEeNs v TBEPAbIX YacTul, Manoi

NAOTHOCTU
12.6.5.1 OGBEMHYIO JOJI0 YTSKENNTENS BbIYMCASIOT MO hopmyse:

Pwm = (63)

roe 4y m — o6bemMHan fonsa vacTuy yTsxenutens. % oT BCero o6bemMa B3BeLUeHHbIX YacTul;
PLG — nnoTHOCTb TBEPAbIX YACTUL, MasIoin NAOTHOCTH, r/mA;
PwU — nnoTHOCTb YacTul, yTsxenutens, r/mn,
— o6bemHas [oNna TBepAblx YacTul, ¢ nonpaskoli. % oT BCcero 6ypoBoro pacreopa.

NMpumeuyaHne — [lns pacTBOPOB C NepeHachILeHHOW BOAHOI (ha3oii u HepacTBopuMbiM NaCl HepacTBopu-
mbiii NaCl umeeT 6o/1iee HU3KUI yae/bHbI BEC. YeM 60/1blas 4acTb 6ypOBOro WiaMa, Tak YTO BbIUNC/IEHUSI COAEPXKaHUSA
TBEpPLAbIX YACTUL, HA OCHOBE YAesbHOTo Beca 6ypoBoro Wwiama 6yayT ownbouHbl. B AaHHOR npouesype He NpUBOAWTCS
MeToAa KOMMeHcauum aToro Tuna owmnGoK.

12.6.5.2 O6bEMHYIO 40N TBEPAbIX YACTUL, Masioli NIOTHOCTU BbIYMCAIAKT NO hopMyrie;

(64)
roe pLG — obbeMHasn Aonsa TBepAbIX YacTuy, Masioi NNoTHOCTU. % OT BCero 06bema B3BELLEHHbIX YacTuLl;
$0 — o6bemHas foNsA TBepPAbIX YacTuL ¢ nonpaskoi. % OT Bcero 6ypoBoro pactesopa;
A vm — 06beMHas foNA Yactul yTsxenutens. % oT Bcero o6bema B3BELUEHHbIX YacTul,.
12.6.5.3 MaccoByl0 KOHLEHTpaLM o YTSXXeNNTeNns BblYUCNAT No hopMynam:
OWM.Cal10"WM (65)
COAMIB - 3-V wm <®\M (66)

roe CWM c — KOHLeHTpauus yTsxenuTtens, kr/im3;
Cy/M B — KOHUEHTpauus ytsxxenutens, cyHT/6appens.
12.6.5.4 MaccoBasi KOHLeHTpauvs TBepAbIX YacTuL, Masioli NI0THOCTN MOXET ObiTb BblYMC/IEHA B KU/10-

rpaMmax Ha kKyouuyeckunii MeTp (hyHTax Ha 6appesb) Kak:
Qg.c =10pI1G-*Ig; (67)

AGB=3-VIG PLG (68)

rae cLGc — KoHUeHTpauus TBepabIX YacTul, Masioii NIOTHOCTK, Kr/M3;
CLG B— KOHL,EHTpauus TBepAbIX YacTul, Masioll NI0THOCTU, qoyHT/Gappersb.
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Mpunoxexne A
(cnpaBoy4HOE)

M3MepeHne NPOYHOCTU HA CABUT C MOMOLLbIO WKXPOMeTpa

A.1 MpuHumn

A.1.1 OnbIT NOKa3biBAET, YTO HEKOTOPble GYPOBLIE PACTBOPbI B CTATUYECKMX YCMOBUSAX 06N1afaloT 4pe3mMepHoi
NPOYHOCTLIO HA CABUT, 0COGEHHO MPU MOBbILWEHHbIX TEMNepaTypax. UpeamepHasi NPOYHOCTb Ha CABUTM NPUBOAUT K BbICO-

KOMY JaB/IEHWI0 B HACOCHOM 060pYA0BaHUN 1 «BO30GHOB/IEHMIO LIMPKYIALUN», YTO. B CBOKO O4Yepeb, NPUBOAUT K noTepe
BbiX0oZa. Bblcokasi MPOUHOCTL Ha CABUM MOXET Takke NMPUBECTU K TPYAHOCTAM Npu KapoTaxe, nepopupoBaHnm n apyrmx
onepauusx B CKBaXNHE.

A. 1.2 MeTofuKa, ONUCaHHasi B HACTOSILLEM NPUNOXKEHUN, MOXET BbITb UCNONb30BAHA A/ ONpeAesieHnsl Takoi TeH-
[LeHLMN 1 OLLEHKM CTeNeHn pa3BuTUs N36bITOYHON NPOYHOCTM BYPOBOr0 pacTBOpa Ha CABMI. MPOYHOCTb Ha CABUT 06LIYHO
13MepsieTcs Ha CTaTMYHOM o6pasle, NoABEeprHyTOM TEnJoBOMYy cTapeHuio. Temneparypa cTapeHus BbiGUpaeTcs Takum
06pasoMm, 4To6bl OHa Gblsia NPUMEPHO PaBHA PACcUYETHON TEMMNEPATYPE B HYKHEl TOUKe CKBaXWHbI. 151 3TOr0 HE06X0AMMO
MCNO/Mb30BaTH SIYEiKn UK COCYAbl NS CTapeHusi, oTBevatowme Tpe6oBaHnUsIM NoLaBNEHUIO U TeMNepaType UCMbITaHus.

A.2 Annapartypa

A.2.1 lnpomeTp U3 HepxaBelLeil cTann co CreayoLnmMmn xapakTepucTukamm:
- AnnHa — 89 mm (3.5 gloiiva):

- HapyXHblili gnametp — 36 mMm (1,4 groiima);

- TonuwwmHa cteHkun 0.2 mm (0,008 groiima).

NMpumMmeyaHue — He3HaunTenbHas HapyXHas KOHYCHOCTb B HUXHEN YacTu Tpy6GKkn cnoco6CTByeT BOCNPOU3BO-
[UMOCTW pe3ynbTaToB UCMbITaHWA.

A.2.2 OcHoBa AN rpysos.
A.2.3 Habop rpy3oB c yBesiM4eHneM no rpaMMam.
A.2.4 NuHelika, rpagyvpoBaHHas B MuammeTpax (aroiiMax).

A.3 Mpoueaypa

A.3.1 Tpyb6ky ANS nNosyyeHWUs cpesa MOMeLjaloT U akKypaTHO ypaBHOBELUMBAIOT Ha MOBEPXHOCTW MOABEPrHYTOro
cTapeHuio obpasua, oxnaxAeHHoOro A0 KOMHaTHOl Temnepatypbl. [1s o6ecneyeHns BepTUKaNIbHOCTU WCXOAHOTO BHe-
ApeHnsa Tpy6kn B OypoBOIi pacTBOp MOXeT NnoTpeboBaTbCs CABUM IPy30B Ha OCHoBe. Ecnin Ha nogBeprHyTom TemnsoBoMy
cTapeHuto obpasLe nosBAsSeTCA KopKa, TO OHa A0/KHA 6blTb akkypaTHO C/loMaHa 40 NoMelleHns Tpy6kn Ansa nposefeHns
UCMbITAHUA.

A.3.2 [locTaTo4yHOE KOMIMYECTBO rPY30B akKypaTHO NOMeLLaloT Ha OCHOBY [/19 Havyana nepemeLyeHns TpyoKu BHUS.
Mpu go6aBneHnn COOTBETCTBYIOLLErO KO/IMYecTBa rpy3oB Tpybka OCTAHOBUTCS B TOUKe, A€ MPOYHOCTb MOABEPrHyTOro
CTapeHuio 6ypoBOro pacTsopa Ha CABWI MPOTUB NOBEPXHOCTW Tpy6kM ByaeT foCTaTOYHOW ANA NOAAePXaHNSA NPUNOXKEH-
HOW Macchl. XXenaTeslbHO NOrpy3nTb TPYOKY Kak MUHUMYM Ha MOMOBUHY A/IVHbI.

A.3.3 3anucbiBaloT 06Ly0 Maccy B rpammMax, KoTopasi BK/1lo4aeT Maccy OCHOBbI U Fpy30B. VI3MepsaloT y4yacTok no-
rPYXXeHHOV B pacTBOp TPybku B caHTUMeTpax. [iiMHa NorpyXeHHoli Yyactn Tpybkn MoXeT 6biTb Hanbonee TOYHO onpe-
feneHa nyTeM N3MepeHusi A/INMHbI HEMOrPYXXEHHOM YacTn TPyOku B MOMEHT, Korga Tpybka norpyxeHa Ha MakcuMasibHYHO
rny6uHy. ManeHbkas nnHelika Ha NOBepXHOCTW 6ypoBOro pacTsopa BA0/b TPY6KM MOXeT 06/1eruntb namMepeHuns. JavHa
TPYy6KM 3a MUHYCOM BblJatolLieiicst 4acTu paBHa A/IMHE NOTPYXEHHON’ YacTu.

A.4 BbluncneHus
A.4.1 TNpoyHOCTb Ha caBuUr B egnHmuax USC BbluMCAAOT No chopmyre:

_3.61(m,, *ra.s.)., 2564 (A1)
A

rae YA — MPOYHOCTbL Ha cABWUT BYpOoBOro pacTeopa, pyHT-aliM2/dyT:
TN — Macca Tpy6ku Ana nonyyveHns cpesa, T,
— nosiHasA macca cpesa (CymMMa mMacc OCHOBbI U TPYy30B), T;
/A — rnybuHa norpyxeHusa Tpyoku ANs nNonyyYeHusi cpesa, AiM;
p — nNAoTHOCTb 6ypoBOro pacTeopa, yHT/ranioH.
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A.4.2 MpoyHOCTb Ha cABur B egunHuuax CU BbluMCASAOT No hopmyne:

(4,40K M) -t(gh 2

YB
rae yB — MPOYHOCTb Ha cABUT 6ypoBoro pacteopa. la;
TN — macca Tpy6ku Ana nonyvyeHus cpesa, T;
TuAa — NnosHas Mmacca cpesa (Cymma Macc OCHOBbI U Tpy30B), T;
| — rny6uHa norpyxeHns Tpyokn 418 NonyyeHms cpesa, cMm;
— NNIOTHOCTbL BYpOBOro pacteopa, r/mn.
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Mpunoxexne B
(cnpaBoy4HOE)

OnpegenexHune cogepxaHus HedTU 1 BOAbI, YAEPXKMBAEMbIX LIAaMOM

B.1 MpuHumnn

B.1.1 B gaHHoli npoueaype n3MepsitoT KONMYecTBO HedTu, okasasluelics B wname B npoiecce 6ypeHus. [laHHOB
ucnblTaHwe npeAcTaBnsieT co60il PEeTOPTHbIA aHanU3, KOTopbIii NO3BONSET U3MEPUTb 06bEM BOAbI U HE(TMN, BbICBOGOX-
[EHHbIX 13 NMPOGHI LWama npu Harpese B KaNMGPOBaHHOM M UCNPaBHO paboTalolem peTopTHOM yCTpolicTBe.

B.1.2 LUnam M3BECTHO Macchl HarpeBaloT B kamepe peTopTbl AN UCNAPEHUs XUAKOCTENW, cofepxalmnxcs B
npo6e. flanee napbl HedTV 1 BOAbl KOHAEHCUPYIOTCSI, cOBUPAlOTCA U M3MEPSIOTCH B NPUEMHUKE XNAKOCTU C TOYHOM
rpagyvpoBKOiA.

MpumeuyaHue — T[lpu NOSYYEHUU NPELACTABUTENBHON NPO6LI TpeGyeTcs 06paTUTL BHAMAHWE HA AeTanu npo-
LeAypbl (pacrnosioxeHue, MeToA, 4yactoTa). Mpouesypa B3siTUsi Npo6 B KOHKPETHOM paiioHe MoxeT GbiTb onpegeneHa
MECTHbBIMM W/ FOCYAapPCTBEHHBIMMW NMPaBUIamu.

B.2 AnnapaTtypa

B.2.1 Petopra.

B.2.1.1 PeTopTa B cbope, Bk/ItoyatoLlas B cebs Kopnyc peTopTbl, Yally 1 KPbILLKY, BMECTUMOCTbIO 50 M (TOYHOCTb —
+ 0.25 M), N3roTOB/IEHHAs M3 HEPXaBEILEeR cTanm, UAn aHanornyHon mapkn. O6bem yawmy peTopTbl C KPbIWKOW Npo-
BepSAIOT rpasumMmeTpuyecku. Mpouedypa v pacyeTbl NpuBefeHbl B NPUAOKEHUN J.

B.2.1.2 KoHAeHcaTop XUAKOCTU, CNOCOOHBIA 0x1afnTe napbl HeTn 1 BOAbI [0 TeMnepaTypbl HUXe TemnepaTypbl
ncnapeHus.

B.2.1.3 HarpeBaTenb (TepMocTakaH) HOMWHabHOI MOLHOCTbLI0 350 Br.

B.2.1.4 Tepmoperynsitop, obecneunBarLmii orpaHuyeHne TemnepaTypsl peTopTbl Ao (500 + 40) *C [(930 + 70) *F).

B.2.2 TIpUeMHUK XNAKOCTHN, B BUAE crneynasibHO CKOHCTPYMPOBAHHOTO LUIMHAPUYECKOTo cocyia U3 cTekna c oKpy-
IMbIM HOM AN o6ecneyeHns Hagnexalei o4ncTkn 1 BOPOHKOOGPa3HOI BepxHel YacTbio A5 ynaBnvBaHUA nagatoLmnx
Kanesnb, OTBeYaKLWNii crneayownum Tpe6oBaHnAM:

- TOYHOCTb: CM. Tabnuuy B.1:

- kanub6poska: npu 20 "C (68 "F);

- WKana: B MUNAWANTPax, Kybnyecknx caHTumeTpax nam o6beMHbIX A0NAX (KaK NPOLEHTbI):

- mMaTepuan: Npo3pauyHblii, UHEPTHBIN K HedOTK, Boge U pacTBopaM conei npu Temnepatype go 32 “C (90 'F).

Ta6nuuya B.1— TOYHOCTb MPUEMHMKA XNAKOCTMN

6L o6bem, M1
MapameTp npreMHuKa

10 20 50 50 ¢ KOHyCOM
TOYHOCTb OT10p0 100% +0.05 +0.10 +0.25 —
pagyvpoBka OTO fo0 100% 0,10 0.10 0.50 —
OT0805% — — — 0.05
Ot 510 100 % — — — 0.25

Mpy ncnonb3oBaHUy 06BLEMHOI MpoLueaypbl aHanm3a 06bem NpreMHuKa A0/KeH 6biTb NPOBEPEH rpaBumeTpuye-
CKW. B COOTBETCTBWM C NpoLeaypoli u BbldncneHnamu B FTOCT 33213. npunoxexue H.

B.2.3 ToHKas cTanbHasa BaTa, 6e3macnaHas.

[Nns paHHbIX Ueneil He AONYCKAeTCs MCNOMb30BaTbh <«XKUAKYH CTaNlbHYH BaTy» UM Matepuanbl C NOKPbITUEM B
KayecTBe 3aMeHbl.

B.2.4 BbicokoTeMnepaTtypHas CU/IKOHOBAas CMas3ka, UCMosib3yemMas Kak repmMeTuk u IyopuxaHT.

B.2.5 EpLuKM AN YNCTKN TPYOKH.

B.2.6 LUnaTtenb unu nonatouka, popma nosoTHa KOTOPbIX COOTBETCTBYET BHYTPEHHMM pa3mepam 4alun peTopTbl
ANA Npoo6bl.

B.2.7 WTonop.

B.2.8 Becbl C BepxHeii 3arpyskoii, nogxoasiwue ana s3sewnsanma 2000 r c ToyHocTbio + 0.01 1.
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B.2.9 Kucrouka.

B.3 Mpoueaypa

B.3.1 PeTopTy B c60pe 1 KOHAEeHCcaTop o4YnLwwarT v cywart.

B.3.2 Kopnyc peTopTbl HabunBalT CTanbHOI BaTOW.

B.3.3 Ha pe3bby Yawu n Tena petopTbl HAHOCAT CMa3Ky/repMeTuK.

B.3.4 B3BeLUMBAIOT M 3aNUCLIBAKOT MOJIHYI0 Maccy yYalln peTopThbl, KPbILKM U KOpnyca peTopTbl (HAGUTOro cTanbHOW
BaTo). Maccy 3anucbiBaloT Kak /1,, BbIpaXXeHHYI0 B rpaMmMax.

MpumevaHne — Bce pe3dynbTarbl B3BELWMBAHUA 3aNUCbIBAOT C TOYHOCTbIO A0 0,01 T.

B.3.5 bepyT npefcTtaBuTeNbHYO NPO6GY BAAXHOrO WiamMa v AalT OCTbiTb NpUMepHOo Ao 27 "C (80 *F).

B.3.6 YacTMYHO 3ano/IHAIOT Yally peTopThbl LWIaMOM U HafeBaloT KpbIKy. Yalwy peTopTsl (CO LWAAaMOM U KPbILLKOA)
3aKkpyumBatoT B KOpMNyc peTopTbl (HabUTbIi CTanbHOV BaTO), B3BeLLMBAIOT W 3anN1CbiBAlOT NOJHYO Maccy. Maccy 3anuchl-
BalOT Kak T2. BbIpaXXEHHYI0 B rpaMmMax.

B.3.7 MpucoeaunHAT KoHAeHcaTop. PeTopTy B c60pe ycTaHaBAMBAOT B HarpeBaTe/lb. 3akpbiBaloT TEN10M30A1py-
IOLLYHO0 KPbILLKY.

B.3.8 B3BeLMBAIOT YNCTbIN, CyX0il NPUEMHUK XMAKOCTWN. Maccy 3an1cbiBaloT Kak Tn3. BbpaXkeHHyto B rpammax. Mpu-
€MHUK XUAKOCTW yCTaHaB/IMBAKOT NOJA BbIXOAHON TPY6KOW KOHAeHcaTopa.

NMpumeyaHns

1 Ana noBbIEHUsI TOYHOCTM NOKa3aHWn o6bema HedTU 1 BOAbI MOXHO NpeaBapuTeslbHO CMOUYUTb BHYTPEHHIOK
4acTb CTEK/IAHHOTO NpueMHuka xuakocTn (PNP). PNP ncnonb3yeTcs s paccnoeHust amynbcun 6ypoBbiX pacTBOPOB Ha
yrneBoA0OPOAHOI OCHOBE NMPU XMMUYECKOM TUTpoBaHun (cM. pasgen 10). O6blUHbI METOA CMaUYMBaHUA CTEK/ISHHOIO Npu-
eMHUKa XUAKOCTV npeaycmaTpvsaeT fo6aBneHne npumepHo 0.5 mn PNP. nocne Yero NpueMHUK HaKMOHAT U BpalyatoT
[ANs TOro, YTO6bI XXMAKOCTL NOKPbISia BCIO BHYTPEHHIOK YacTb. [oc/ie NOKPbITUSi BHYTPEHHEW YacTy NpUueMHuKa XULKocTu
pacTBopuTeniem ero nepeBopaynBaloT BBEPX AHOM Ha BpeMmsl, O0CTaTOYHOE ANA YAA/IEHUS U3/NLLKOB PacTBOpUTENs.

2 PNP nerko pasnaraetcsi. PEKOMeHAyeTCst UCNO/b30BaTb TOMIbKO CBEXMUB XUMUKATbI, C HEUCTEKLLIUM CPOKOM rof-
HOCTU. co6nt0Aas Npy UCNONbL30BAHUUN U YTUNN3ALMN MECTHOE U FOCYapCTBEHHOE 3aKOHOAATENbCTBO. MPOAYKT SBNSETCS
NOIHOCTbIO 6MOPA3NOKUMbIM.

3 Xugknit PNP nnu ero napbl MOryT Bbl3biBaTb pasfpaxeHue a3 u noBpexpaeHne poroBulbl cpefHei TaxecTy.
LNnTenbHbI KOHTaKT C KOXeli MOXET Bbl3BaTb HeGO/bLIOE pasfpaXeHue C NoKpacHeHWem y4acTKOB KOXW, HO He npu-
BOAMT K MOT/IOWEHNI0 OMACHbIX KOIMYECTB BeLecTBa. PerynsipHblii KOHTaKT C BELEeCTBOM MOXEeT MPUBECTU K CYyXOCTU
W LWENYLIEeHNIO KOXWU, pasfpaxeHuio nnm oxoram. HenpogonxutensHoe BabixaHne PNP (HECKO/IbKO MUHYT) 06bIYHO He
NPUBOANT K HETATUBHbLIM NOCNEACTBUAM. Upe3MepHoe BAbIXxaHe MOXEeT NPUBECTU K pa3fpakeHuto Hoca v ropTaHu. Ypes-
MEPHbI KOHTaKT C BeLecTBOM Bbi3blBaeT BAMOCTb. PNP cna6o TokcuMueH npv nonagaHuv B XenyAok. MonagaHve B xe-
NYA0K 60M1bLIOT0 KOMMYECTBA BELLECTBA MOXET HAHECTW BpeJ 3[,0pOBbio. PerynspHblil KOHTaKT C BELLECTBOM MOXET Bbl-
3bIBaTb 3a60/1€BaHUS NMEYEHM, NOYEK 1 OPraHoB 3peHus. SlabopaTopHbIe ONbITbl HAZ XXUBOTHBIMW HE BbISBUIN BUSHUS Ha
NoTOMCTBO.

4 BBuAy TOTO YTO NPUEMHUK XUAKOCTN UMEET KPYroe AHO. [NOXEeT NOHAaA06UTLCA YCTAHOBUTL NPUEMHUK XUAKOCTH
B rpaZlyvpoBaHHblii cTakaH BMECTUMOCTbI 100 Mn Npy B3BELUMBAHWM HA Becax C BepXHeil 3arpyskoii.

5 [InvHa npuemMHuKa XUAKoCTU MOXeT NoTpe6oBaTh ero ycTaHOBKY B CTOPOHE OT TPYOKU KOHAEHcaTopa W. BO3SMOXHO,
NnoALepPXKM 3a npegenamu paboyero crona.

B.3.9 BknwouatoT Harpeeatesib U fal0T peTopTe HarpeBaTbCsl B TedeHne He MeHee 14. O6pa3oBaBlumniics KOHAeHcaT
co6upatoT B CTEKNAHHBIA NPUEMHUK X1AKOCTW. Ecnn TBepaas thasa nepennsaeTcs B MPUEMHUK XUAKOCTU, 060pyAoBaHue
OXNaXAAT M O4MLLA0T, NOC/Ee Yero 3aHOBO NMPOBOAAT WCMbITaHWEe C UCNONb30BaHNeM 60MbLIEr0 KOMYyecTBa CTanbHOM
BaTbl B KOPMNyce peTopThbl.

B.3.10 MNMpreMHUK XXMAKOCTU U3BIEKAOT U OX/TaxaatoT.

BHWMAHWE! Kopnyc peTopTbl HarpeT [0 BbICOKOW TemnepaTypbl U MOXET Bbl3BaTb CU/IbHbIE OXOrM Npu
KOHTaKTe.

3anucbiBaloT NosHblii 06BbeM Boabl W/, co6paHHblil B NPUEMHUK XUAKOCTA. DT 06bEMbI NepeBoAsT B Maccy, Bbl-
paXeHHyl B rpamMmmMax, kak onucaHo B pasgene B.4.

MpumeyaHns

1 Mpu HannyMm NOBEPXHOCTW pasfena aMynbcun Mexay HedTsHol 1 BogHOW dha3amu HarpeB 061acTu nNoBepx-
HOCTU pasfena MOXeT pas3fioxuTb amynbcuio. CoBeT: criedyeT U3Bfeub PeTOPTY U3 HarpesaTens, B3sB 3a KOHAeHcaTop.
TwaTenbHO HarpeTb CTEKNSAHHbIA MPUEMHUK XUAKOCTU BAO/b MOMOCHI AMYNbCUN, aKKypaTHO MpuKnagbiBas K NPUeMHUKY
ropsivyto peTopTy Yepes KOpoTke NHTepBasbl. Henb3s gaBaTh XUAKOCTW 3akuneTb. [locae pas3noxeHns NnoBepxHOCTH pas-
fiena aMmynbCun NPUEeMHUKY XULKOCTU HAf0 faTb OCTbITb.

2 [lns cob6n04eHnsa TOYHOCTM Ype3BblUyaiiHO BaXHO MPaBU/IbHO CYNTATb MEHUCK XMUAKOCTW. MNpexae BCero Bcerga
Heo6xoANMO onpeaensiTb MEHWUCK NPV MOBEPXHOCTU pasfena, HaxoAslelics Ha ypoBHe rnas. Bo-BTOpbIX, A4NS BCex
MEHWCKOB BO3AyX — XWAKOCTb 06BbeM onpeaensioT No «HU3LWel Touke» MEeHUCKa, Haxoasleica nocepejuHe npmem-
HUKa XUAKOCTU, B CAMOW HMXKHER YacTu XUAKocTu. [N HeNnpo3payHbIX XUAKOCTEN MOXeT noTpe6oBaTbCs onpefenunTb
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BEPXHWI YPOBEHb XUAKOCTU MOCepeauHe cocyaa. B-TpeTbux, A9 MEHUCKOB BoAa — He(dTb 06beM BOZbl ONpeAensoT
B HU3LIEN Touke.

B.3.11 B3BelMBAKT CTEKISAHHbIA NPUEMHUK XUAKOCTU U €ro Xuakoe cogepxummoe (HepTb U Boay). ITO 3HAYEHUE
3anncbiBalOT Kak Ta B rpammax.

B.3.12 BebikntoyaloT Harpesatesib. PeTopTy U KOHAEHcaTop W3BMeKalT U3 HarpesaTesia U OCTaBAANT OCTbIBaThb.
CHMMaIT KoHJeHcartop.

B.3.13 Kopnyc koHAeHcaTopa ¥ KOHAEeHCATOpHY Tpy6Ky yAansaoT. B3selimBaloT Ox1ax4eHHY peTopTy B cbope
(vawy Ana npo6, KPbILIKY 1 KOPNYC peTopTbl, HAGUTbIN CTaNbHOW BaToii). Maccy 3anucbiBaloT Kak T 5 B rpamMmax.

B.3.14 PeTOpTy ¥ KOHAEHCATOP OYULLAtoT.

B.4 BbluncneHus
B.4.1 Maccy HedhTH, 3a[iepXXaHHO LWNaMoMm, BbIYUCAAKOT No hopmynam:

TK=T2-T,. (B.1)
rAe mw — macca BMaXHOoro wnama, T,
T2 — Macca HanosIHeHHoli peTopTbl B c6ope (Yawa ¢ Nnpoboii, KpbILiKa U KOpnyc, HabuTbI cTanbHOW Baroi), r;
T1 — macca nycToii petopTbl B c6ope (Yawa Ana npobbl, Kpbilka U KOPRyc, HabWTbIV cTanbHON BaTOM), T.

Ta=mb5-m,. (B.2)

rae md — macca BbICYLIEHHOTO Wwaama u3 peTopTsl, T;
T5 — macca oxfiaxaeHHoi peTopTbl B c6ope (kopnyc HabuT cTanbHO BaToi), r;
T1— macca nyctoit peTopTbl B c6ope (4awa A8 npobbl, KpbilKa U Kopnyc, HabuTblil CTanbHOW BaToW), T;

/n0 =T14-N13+)/,). (B.3)
rge T 0 — macca HedTu, T;
TV — macca OX/TaXAEeHHOro NpremMHuKa XnAKOCTU C KOHAEHCUPOBAHHbBIMU XUAKOCTAMU, T;
T3 — macca nycroro, Cyxoro npMemMHuKa XuaKocTu, T;
— 06beM BOAbl. M. UK Macca Bogapl, (1 ma = 1r) (cm. 3.2).

MpuMmeuyaHne — Cuutas NNOTHOCTb BOAbI paBHOi 1r/MA1. Macca BOAbl, B rpaMMax, YNC/IeHHO paBHa 06bemMy
BOAbI, U3MEPEHHOMY B MUMUANTPAX.

Tpe6oBaHwue k 6anaHcy rnace: cymma T& mQu [O/KHA HaXo4MTbCA B npefenax 5 % macchl BaxHoi npo6bl.

0.955ft* *m9 +vw glos (B.4)
mw

Ecnun aTo Tpe6oBaHne He BbINOMHAETCS, NpoLesypy NOBTOPSIOT.
B.4.2 KonnyecTBo HedTH, yaepxaHHoe wnamoM. ROC 3anuceiBaloT: Macca HedTU B rpamMmax Ha 1 Kr BAaXHON
npo6bl WnamMa:
ROC =72-1000. (B.5)
TH
rae ROC — HedTb, yaepxaHHas B Wwiame, r/Kr wiama (B/axHoro nnbo cyxoro).

MpumeyaHunsn

1 Bo MHOIMX 3KONIOTMYECKNX HopMax 0co60 TpebyeTcs ykazaHne HedTu, yaepxaHHOl B wnave, 4o cépoca B Mope.

2 lMpu ykasaHun konnyecTBa Hed TV, YAEpXaHHON B LWamMe, Ha OCHOBe CyxOro (nmocsne peTopTbl) Wiama KOHLeH-
Tpauus HepTM MOXeT oka3aTbCs Bbille, YeM MPU pacyeTe Ha BNaXHON npobe wnama, BCNeAcTBNEe BHYTPUNOPOBON BOAbI,
yAansemoii npu neperoHke. Kpome Toro. wnam, nmetoLmii 6onee BbiICOKOe NPOLIEHTHOE cogepXXaHue BoAbl, facT 6onee
BbICOKYIO Maccy yaepxaHusa HedhTV No TeM xe npuymHaMm. KoHLeHTpaunio Bofbl 3anuicbiBalOT Kak Maccy BoAbl B rpammax
Ha KunorpaMM BnaxHoli npo6bl wnama (cM. B.3.10).
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Mpunoxexne C
(cnpaBoy4HOE)

OnpegeneHne akTUBHOCTU BOAHOI ha3bl 3MYbIMPOBAHHON BOAbI 3MYNbCUU
C UCMO/Ib30BaHUEM 3JIEKTPOHHOTO rMrpomMeTpa

C.1 NpuHuumn

C.1.1 B HacToAWeM NPUAOXEHUN onucaHa npoleaypa UCnob30BaHWA 3M1€KTPOHHOTO rMrpomMeTpa ANs U3MepeHus
OTHOCWTE/IbHOV BNAXHOCTW B 3aKPbITOM BO3AYLUIHOM NPOCTPaHCTBE Hag 6YpoBbIM pacTBOPOM Ha yrneBoAOPOAHON OCHOBE
N 4NA yCTaHOB/EHNSA B3aMMOCBA3N BNIAXHOCTW C aKTUBHOCTbIO 3MY/IbIMPOBaHHOI BOAbl. AKTUBHOCTb aw SiIBNS€TCA Mepoit
XMMMWYECKOro noTeHuuana uam roTOBHOCTU K peakumn XMMUYECKNX COeiHEHUI, pacTBOPEHHbIX B BOAE. YC/I0BUSI B CKBa-
XWUHE B TMAPOTUPYEMBIX [/IMHAX MOTYT OblTb COOTHECEHBI C U3MEHEHNSMWN aKTUBHOCTU 3MY/IbIMPOBAHHOM BOAbI B GYPOBbIX
pacTBopax Ha yrneBofopOAHOI OCHOBE.

C.1.2 N36bITOK 3apsKeHHbIX YacTUL, MOBEPXHOCTEW M MOHOB B IMIMHUCTbIX CMaHLax CHUXaeT akTUBHOCTb BOAbI U
noBbILIAET eB HACbILEHHOCTb /IMHUCTLIMK CAaHuamu. Boga Murpupyet yepes nonynpoHuLaemyo memépaHy n3 obnactu
C HWU3KOW MUHepanu3aumei (BbICOKO akTUBHOCTH) B 06/1acTb C 60/1ee BbICOKOW MUHepanu3auueil (HU3KOW akTUBHOCTH).
HedTaHaa nneHka, okpyxarww,as kanam aMybrmpoBaHHoOl BoAbl B 6YpOBOM pacTBOpe Ha Yr/1eBOA0POAHON OCHOBE, 06-
pasyeT nosynpoHulaemMyto memépaHy, CKBO3b KOTOPYHO BoAa MOXeT NpoiTu 6narofaps ocmocy.

C.1.3 Bbixof BOAbl U3 6ypOBOro pacTeopa Ha yrneBofopofHOli OCHOBE MOXHO NpeAoTBPaTUTL MyTEM pacTBOPeHWs
COMN B 3MYNbIpoBaHHOi Bofe. CoNb MOHMXAET aKTUBHOCTb BOAHONW hasbl, yMeHbluasi ee MOor/olweHne MUHUCTbIMU
cnaHuamu. MNepexop Bofbl B [MMHWACTbIE CNaHLUbl NpekpaljaeTcs, Korga akTMBHOCTb 3MY/IbIMPOBAaHHOI BOAbI CHUXaeTcs
[0 3HAYEHWs, PaBHOTO WM MEHbLLLETO, YEM Y KOHTaKTMPYIOLLEro cnaHua. YCNoBus B CKBaXVHeE U TeKcTypa wwiama MoryT
nogckasatb He06Xo4MMoe U3IMeHeHne akTUBHOCTW.

C. 1.4 Hanbonee achheKkTUBHOW 1 NOBCEMECTHO JOCTYMHON COMbIO, CHUXAKLWeN akTMBHOCTb BOAbI, ABISETCA X/10-
pua kansuua. Paccon, nmetLwmnii onpegeneHHyo akTMBHOCTb, COXPaHUT ee Npu 3My/ibrmpoBaHnn B HedTU. AKTUBHOCTb
BOAHOW ha3bl 6ypoBOro pacTsopa Ha yrneBoA0pOAHON OCHOBE ByAeT M3MEHATLCS C ucnapeHmem unu gobasneHnem Bobl
UK 3a cyeT BK/IKOYEHUS NyTeM PacTBOPEHUS APYrMX BOLOPACTBOPUMBIX COMEA.

NMpuMmeyaHue — MOXHO UCNONb30BaTb METO 6OPbL6LI C rMApaTaLMEN TIMHUCTBIX CNAHLEB, OCHOBAHHbIA Ha
4acTUYHOM aHanu3e MOHOB BOAHONM (hasbl GypoBOro pactsopa Ha YrneBOAOPOAHON ocHoBe. OfHAKO 3TOT MeTof NoA-
BEPXEH OLNGKaM, NOCKOMbKY OCHOBAH Ha CYLLECTBEHHOM pa3GaBneHWU BOAOMN, HECKONbKMX TUTPOBAHUSAX U PETOPTHOM
aHannse Ans KaxAoro uccneoBaHus. Kpome Toro, noka MMeeTcs He0CTaTO4HO faHHbIX O CMeLlaHHbIX cucTeMax cosnei
[NS1 YCTAHOB/IEHUSI TOYHOI B3aMMOCBSI3N MEX/AY aHa/IM30M MOHOB 1 aKTUBHOCTLI0 BOAHOM (hasbl NPY HAIMUMN HECKOTBKNX
coneii. icnonb3oBaHWe 3M1eKTPOHHOTO rMrpomMeTpa, onucaHHoe B HACTOSWEM pasfene, ABMseTcs cnoco6om onpefennTb
aKTWBHOCTb HE3aBUCMMO OT cOCTaBa BOAHOM hasbl.

C.2 PeareHTbl 1 annapaTtypa

C.2.1 CtaHpapTHble HacbILWeHHble PacTBOPbI COMeEN.
C.2.1.1 CtaHpapTHble HacblleHHble pacTBOPbI Coneli ykasaHbl B Tabnuue C.1.

Ta6nnya C.1 — CraHfgapTHble HaCblLEHHbIe pacTBOpbI coneit

Conb CAS N aw npn 25 *C (77 'F) *r(,‘igge;;p;ﬂ“qj
Xnopug kanbumsa 10043-52-4 0.295 100
HuTpar kanbums 13477-34-4 0.505 200
Xnopug Hatpus 7647-14-5 0.753 200
A30THOKUCABIN Kanuii 7757-79-1 0.938 200

C-2.1.2 PacTBOp Kaxfoin COnn roToBAT MyTem Ao6aB/ieHUss Ko/myecTBa CONN B rpammax, ykasaHHoro B tabnuue
C.1. k 100 MmN AUCTUNNUPOBAHHON MM AENOHU3MPOBAHHOK BOAbLI U NepeMellnBaHua npu Temnepatypax ot 65 go 90 *C
(oT 150 1 200 'F) B TeyeHne 30 MUH., MOC/Ie Yero pacTBOp OxAaxgaloT A0 Temnepatypbl oT 25 go 27 'C (ot 75 n 80 'F).
Mocne ycTtaHOBNEHUSA paBHOBECKSA B XUAKOCTM AO/KHA OblTb BUAHA TBepAas Coflb.

C.2.1.3 Ecn KpUcTanbl COMN He BUAHbI, HE06X0A4MMO A06aBNThb ellje HECKOIbKO KPUCTasI0B MAW KPYNUHOK TON Xe
conu, 4To6bI BbI3BATb BbiNaZeHne ocajka. Yalle Bcero ato TpebyeTcs ¢ x/10pnAoM KanbLus. PeKkoMeHyeTca NCnosb30BaTtb
XWMUYECKN YncTble conun. OAHako, ecnn HeobxoanmMo, MoXHO ncnonb3osaTb NaCl uan CaCl2 nonesoro (NpPUPOAHOr0)
KavyecTBa.
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C-2.2 NMornoTtutens (agcopbeHT), 6e3BoaHbIl xnopug kanbuma (CAS N9 10043-52-4).

MoryT ncnonb3oBaTtbCs Apyroe nNornoTuTenn: cepHokncnblii kanbumii (CAS N9 10101-41-4) nnu renb KpeMHWEeBO
kncnotbl (CAS Ne 112926-00-8).

C.2.3 3NeKTPOHHbLIN rrpomeTp, BKOYaLWMii B ce6s NepeHOCHOW AaTynK U NHAWKATOP OTHOCUTENbHON BNaXHO-
CTWU. COT/TaCHO yKa3aHHbIM HWkKe XapakTepucTukam. Ecnv gaHHblil npubop ocHalleH AaTynkom TemnepaTypbl, B OTAE/b-
HOM TepMoMeTpe HeT Heo6Xx0ANMOCTH:

a) 30HA faTuMKa OTHOCUTE/IbHOWN BI&XHOCTN AO/DKEH NOAXOANTL ANA KOHTPOSA BO3AYLIHOW NPOC/ONKN B HANOTHEH-
HOI eMKOCTUN AN Npobbl;

b) NMMHENHOCTb OTK/IMKA Npubopa fo/mkHa obecneynBaTtb, YTOObI KOI(PPULIMEHT KOppensauun Mexay 06bsBEeHHON ak-
TUBHOCTbIO CTAHAAPTHOrO paccosia U 0THOCWUTE/IbHOW BN@XHOCTbIO, U3MEPEHHON Npu6GopoM Haf KaXAbiM paccosioMm, npeBbl-
wan 0,95;

C) Npubop [O/KEeH MokasbiBaTb UCTUHHYIO akTUBHOCTb B npegenax 10 % 3a 30 MWH. NpU U3MepPeHNn akTUBHOCTU
paccona ctaHAapTHbIX pacTBopos coneli B C.2.1.

C.2.4 TepmomeTp gnanasoHoM usmepeHuns ot 0 go 105 "C (ot 32 go 220 "F) He TpebyeTcsa, ecnu npubop umeet
BCTPOEHHbIVi TepMOMETP.

C.2.5 MsmepuTenbHas eMKOCTb, PEKOMeHAyemMas Uin nocrasnsemMas nNpoussoauTeneM, 06bLeMOM, JOCTaTOUYHbIM
ANns obecneyeHns naowaan NOBEPXHOCTU XUAKOCTM npumepHo oT 30 Ao 50 cm2 (0T 4.5 o 7.75 awoiima2). EMKoCTb A0X-
Ha 6bITb CHabxeHa repMeTUYHON KpbILWKOW, KOTOpas npu NpocBepavnBaHUM obpasyeT repMeTUyHoe YnaoTHEeHWe BOKpYr
Kopnyca 30H4a fatuuka v TepMomeTpa (eCnu Ucnonb3yeTcs).

C.2.6 MunnumetpoBas bymara.

C.3 Mpouepypa

C.3.1 KannbpoBka rurpomeTpa.

C.3.1.1 [OTOBAT AOCTATOYHbLI 06bem cTaHAapTHOro obpasua C W3BECTHON OTHOCUTENbHOW BNaXHOCTbIO, YTOGbLI NO-
KpbITb JHO U3MEPUTE/bHOWM eMKOCTU 10 TNY6KHBI XuakocTy 12 m (0.5 Atoiima) unu kak Toro TpeGyoT pekoMeHAaLmn Npon3Bo-
autens. 3Tn pacTBOpPbI COMei XpaHAT NA0THO 3aKpbITbIMW BO U36exaHne Nponunea, ucnapeHust nnun nonagaHus 3arpssHeHunii.

C.3.1.2 laTumuk ocyllaT 6e3BOAHLIM X/IOPUAOM KasibLWa WK APYrOM MOF0TUTENEM B U3MEPUTE/ILHON €MKOCTH,
NoMecTVB 30HA AaTumnka (BCTaB/EHHbI B KPbILLKY €MKOCTU) B BO3AYLLHYIO NPOCOIiKYy Hag conbio. XXAyT oT 10 4o 15 MuH.
3HayeHne OTHOCUTENbHOW BAAXHOCTU 24 % WM HUXKe CBUAETENbCTBYET O CyXOCTM JaTuuka. PaccTtosiHne mexay gatyu-
KOM W NornoTuTenem AO/KHO cocTasnsaTb 12 m (0.5 gloiima); 9To e paccTosHue cnefyeT coxXpaHaTb npu paboTe ¢ pac-
TBOpamu conei n npob6amu 6ypoBoro pacrteopa.

HenocpeAcTBEHHbIV KOHTAKT gatyvka ¢ npobamu unm pacteopamu He AonyckaeTcs.

C.3.1.3 flaTuvK B KpbILLKEe N3MepPUTE/IbHON eMKOCTM NePEeHOCAT B NMePBbIN (C camMbiM HU3KUM aw) CTaHAaPTHbIV pac-
TBOP ¥ OCTaBAAT Ha 30 MUH. ANA JOCTUXEHUS paBHOBECHUS.

Temnepatypa cTaHAapTHbIX PaCTBOPOB J0/DKHA ObiTb 0T 24 fo 25 'C (0T 75 M 77 "F).

C.3.1.4 flaTunK n3BfeKalT U3 eMKOCTU C MepBbIM PacTBOPOM W MOMelLalT B EMKOCTb C PacTBOPOM, VMeLWwnm
cnepytoLlylo Nocse NepBoro N3BECTHYI0 aKTUBHOCTb.

C.3.1.5 MosTopstoT npouegypbl no C.3.1.3 1 N3MEPAIOT OTHOCUTE/IbHYIO BNaXHOCTb A8 KaXA0ro cTaH4apTHOro
pacTBopa, OT camoii HU3KOI A0 CaMOil BbICOKOW akTMBHOCTU aw

C.3.1.6 Kaxgomy cTaHAapTHOMY pacTBopy AatoT TO Xe Bpems A8 LOCTUXEHUA paBHOBeCUA. 3anncblBatloT Temne-
paTtypy 1 OTHOCUTE/IbHYI0 BNaXHOCTb B npoueHTax (% RH). CTpoaT rpadwuk 3aBucumocTtt % RH OT akTMBHOCTW M3BeCT-
HOro pacTsopa aw.

C.3.2 l3MepeHne aKTMBHOCTU 6ypOBOro pacTBopa Ha yrieBofopoHO/ OCHOBe a™p

C.3.2.1 fatuuk ocywatoT oT 10 Ao 15 muH. cornacHo C.3.1.2.

C.3.2.2 MepeHOCAT JOCTaTOYHbIi 06beM 6ypoBOro pacTBopa npu KOMHaTHoW TemnepaType (40 M), YTO6bl MOKPbLITh
[HO U3MepuTenbHOl eMKocTh Ao ry6uHbl 12 mm (0.5 atoiima).

C.3.2.3 flaTunk BBOAAT B BO34YLUHYIO npocsoliky B 12 mm (0.5 gloiima) Haj NoOBepXHOCTbIO pacTBopa. Temnepartypa
npo6bl Ao/XHA 6bITb Mexay (24 n 25) "C [(75 n 77) T) wnun Toi xe. 4To 1 nNpu pa6oTe CO CTaHAAPTHLIMU pacTBOpPaMu.

C.3.2.4 TvrpomeTp BkntoyawoT, XAyT 30 MUH. (TOT XXe mepuoj BpeMeHU, YTO 1 Npu KannbpoBke No CTaHAapTHbIM
pacTBopam) 1 3an1cbiBaloT NokasaHUs OTHOCUMTE NbHOI BAaXHOCTU 1 TemnepaTypbl. PacTBop 06¢cneayioT Ha npeameT Bo3-
HVKHOBEHUA pasfeneHns. OTaenerne cnos HedTn NpUBeAeT K OWNBGOUYHbIM pesybTatam.

KoHTeliHep AN Npo6bl 1 KPbILWKA AO/KHbI GbITb YACTLIMU 1 HE COAEPXaTb COMN NPU NOMELLEeHUN HOBOW Npobbl B
€MKOCTb.

C.4 BbluncneHns. AKTUBHOCTbL 6ypoBoro pacteopa abF

C.4.1 HaxogAT OTHOCUTENbHYIO BIAXHOCTb, NONyyYyeHHyto B C.3.2.4 no rpaduky, noctpoeHHomy B C.3.1.6. Onpepge-
NS0T 1 3aNMCbIBAOT COOTBETCTBYIOLLYI0 aKTUBHOCTb BYpOBOro pacTtBopa Ha rpadvke aor.

C.4.2 Ecnn HenocpeACTBEHHble U3MepPeHWA He NPOBOAUAUCHL, CNeAylT AaHHbIM UHCTPYKLMSAM MpWU MOCTPOEHWUU
rpadmka:

a) no faHHbIM 0 cTaHgapTax B C.3.1 cTpoAT rpaduk % RH oTHOCUTENbHO aw Ha MUIIMMETPOBOIA Bymare;

b) HAHOCAT HA MUANIMMETPOBKY AaHHble, NoyYeHHble A5 KaxAol npobbl (C.3.2). 1 onpeaensanT akTUBHOCTb Oy-
poBoro pacTsopa aDj-
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Mpunoxexne D
(cnpaBoy4HOE)

OnpegenexHne aHUIMHOBOM TOYKMN

D.1 MpuHumnn

D.1.1 AHUMHOBas TOYKA — 3TO camasi HU3Kas TeMneparypa, npu KOTOPOoii paBHble 06LEMbI @aHWU/IMHA U NPOG6 yrie-
BOJOPOAO0B ABMSIOTCS NOSHOCTLI0 CMELIMBAOLLUMUCS. [aHHblii METOA UCTIbITAHU OXBaTbiBAeT onpejesneHne aHuINHO-
BOW TOUKM He(DTENPOAYKTOB U YI/IEBOAOPOAHbIX PACTBOPUTESEN, TaKUX KaK AM3E/bHbIE U MUHEPA/IbHbIE MAC/a, UCMOJb-
3yemble MpW NOLTOTOBKE GYPOBbIX PACTBOPOB HA YrNEeBOLOPOAHON OCHOBE. [laHHblii METoA NPUMEeHUM K Npo3payHbiM
XUAKUM NPo6amM, MMELW M HauasbHYI0 TOUYKY KUMEHUS Npu TeMNepaTtype Bbille KOMHATHON W aHUIMHOBYIO TOUKY HUXE
Temnepartypbl NMOsIBMIeHUs NepBOro ny3bipbka U Bbille TEMNepaTypbl 3aTBepAeBaHusi CMecy aHumHa ¢ Npo6oii.

MpumeyvaHne — CM. JONONHUTENBLHO CTaHAapT (2.

D.1.2 AHUNIMHOBasA TouKa xapakTepusyeT YnCTbie YI1eBoA0poAbl. Hanpumep, apomartunyeckune yrnesogopoabl uve-
10T HU3KYI0 aHUIMHOBYIO TOYKY, @ NnapadMHOBbIE Yr1eBoA0POAbl — BbICOKYH. Y unknonapadunHoB 1 onedUHOB Habnwga-
I0TCS 3HAUYeHus, nexalne mexay napaguHoBbIMU 1 apoMaTUyYeCcKuMmn yrneesogopogamu. B romonoruyecknx pagax aHu-
IMHOBas Touka BO3pacTaeT C MO/IeKyIAPHOW Maccoil. AHUIMHOBAsA Touka CMeceli YyrneBofopoA0B, Takmx Kak fu3efbHble
1N MUHepasbHble Macna, CAYXWUT A5 OLEeHKN KOHLEeHTpauuy apomMmaTtnuyeckoro yrnesoAopoja B HedTi U 418 CpaBHEHUA
HedTn.

D.1.3 MNpwu nccnefoBaHNmn yrineBoAo0pOAHbIX OCHOB 6YPOBbIX PACTBOPOB HU3KME 3HAYEHWUA aHWIMHOBOW TOUKM (Cumn-
Tawlmecs CBA3aHHbIMN C BbICOKUMW KOHLEHTpaUnsaMn apoMaTuyecknx BelecTB) npedynpexgaroT 0 BO3MOXHOCTU no-
BPEXAEHUS 31aCTUYHbIX (PE3NHOBbIX) KOMMOHEHTOB, KOHTAKTUPYIOLWKNX C 6ypOBbIM PACTBOPOM Ha YrneBof0pOAHO OCHO-
B€. TaKMX Kak Pe3MHOBbIA KOHYC MPOXOHOr0 MOPLUHSA, PE3VHOBbIE KOMMOHEHTbI 6YPUbHBIX TPY6, Pe3NHOBbIE KOMMNOHEHTHI
MBO u wnaHru.

BbiCOKMe 3HauYeHUs aHWIMHOBOW TOUKM (CUMTAIOLLMECH CBA3AHHbIMU C HU3KUMW KOHLEeHTpauusMu apoMaTuyeckmx
BeLLeCcTB) CBUAETENIbCTBYIOT O CHWXEHHOM pUCKe AN 3M1aCTUYHbIX KOMMOHEHTe», HO MOryT Takke 03HayaTb MeHbLUYo
pacTBOPMMOCTb OUTYMHBIX MaTepuasioB U MOHWKEHHYI0 CMOCOOHOCTb K Aucnepcun BUTYMHbIX MaTepuanos B 6ypoBOM
pacTBope Ha yrnesofopogHoli ocHoBe (cM. ASTM D3183).

D.2 PeareHTbl 1 annapartypa
D.2.1 AHUMWH YNCTbIW, 6E3BOAHbIN U HE Ype3MEPHO TEMHOIO LBeTa. XpaHsAT B TEMHOM, NPOX/J1aiHOM MecTe.

BHVMAHWE! AHnnunH upesBblyaliHo TOKCUYeH. He cnegyeTt HabupaTb ero B nUNeTKy C NOMOLUbI0 pTa. AHU-
JINH TaKXe TOKCUYEH Npu NPOHUKHOBEHUMN Yepes Koxy. CnefyeT obpaliaTbCs 0CTOPOXHO, MCMONb30BaTh COOTBET-
CTBYWOLWNE NONNBTUIEHOBbLIE NepyaTku. MNpu yTuamsauum aHuinHa u ero cmeceii crefyet co6aaaTtb 0CTOPOX-
HOCTb W Npoueaypy B COOTBETCTBUMN C MECTHbLIMMU 3KOJTOTUYECKUMUN U MEeJUKO-CaHUTapHbLIMW NpasuiamMiu.

D.2.2 Cynbohat kanbuna (CAS Ne 777&-18-9) nnun cynbhat Hatpua (6e3BoaHbIin) (CAS Ne 7757-82-6). ucnonb3sye-
MbIii B KauecTBe OcyLlalollero peareHTa.

D.2.3 MNpob6upka gnametpom 25 mm (1 groiim), annHoii 150 mm (6 A0MOB), N3 TEPMOCTOIKOrO CTekna.

D.2.4 Py6aluka guameTpom npuMepHo ot 37 fo 42 mm (1-7/16 po 1-11/16 proiima), AnvHoit 150 mm (6 grolimoB), 13
TepMOCTOMKOro cTekna.

D.2.5 TepMmoMeTp AnanazoHoM UsMepeHuii ot 25 o 105 'C (oT 75 go 220 *F).

D.2.6 KopkoBble Npobku: ogHa, Npoxoasuias B Npobupky. — AN KpenneHus TepMomeTpa, Apyras, npoxogsuias B
py6aluky. — AN1a KpenneHus npobupkn. He gonyckaeTcst UCNOMb30BaHWe Pe3nHOBbLIX NPOGOK.

D.2.7 MpoBosoyHas mellanka u3 npoBoaokn ot 1.5 40 1.7 mm (14 pa3mep), cCorHyTas B neTno gnameTpoMm 19 mm
(0,75 atoiima), NS nepemeLLMBaHUsi CMecu B NpoGUpKe.

D.2.8 HarpeBaTenbHaa 6aHsl, Hanpumep ropsayeBo3dyllHas BaHHa, 6aHA C HeneTydyeli NPO3payvHOi XUAKOCTbIO
(mMacno nnu cMnnMKoH — He BoAa) WK MHpakpacHasa HarpeeaTtesibHas namna (o1 250 go 375 BT), AnA Harpesa npoompkmn
1 Npoobl.

MpuMmeuyaHne — Boga ABNsieTCA HENOAXOAAWER cpefoii A5t HArpeBa, NOCKO/bKY aHWWH TUIPOCKOMMUYEH.
BRaxHbIii aHWIMH JACT OWMGOYHO BbICOKME Pe3y/ibTaTbl.

D.2.9 Oxnaxgawuias BaHHa, HanpuMep X0/I04HOBO3AYyLIHAS BaHHA, 6aHs C NPO3pPaYHOil XNUAKOCTbIO (HE BOAOW),
L151 OXIKAEHUSI MTPOBUPKY 1 NPOBBI HUXKE KOMHATHOI TemMnepaTypbi.

NMpumevyaHue — Bopga ABnseTca Henoaxofsulel cpefoil AN oxnaxAeHUs, NOCKOMbKY aHWWH TMrpocKonu-
YeH. BraxHblii aHUAMH AacT OWKMGOYHO BbICOKME pesynbTarthl.
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D.2.10 NMuneTtka BMecTUMOCTbIO 10 M.

D.2.11 MnactukoBas rpywa s nuneTku.

D.2.12 3awuTHbIE O4KN.

D.2.13 MonuatuneHoBble NepyaTkn U3 marepuasia, HeNnpoHMLAeMoro Aaa aHuInHa.

D.3 Mpouepypa

D.3.1 O6pasel, HepTK ocywaT NnyTeM fo6aBneHns npuMmepHo 10 % 06beMHol foNK ocylnTens B HedTb. AKTUB-
HO BCTPAXMBAT OT 3 40 5 MUH. PUNLTPYIOT AN LEHTPUYTUPYIOT AN yAaneHns ocylunTens.

D.3.2 OunwaroT 1 cywat npobupku, pyballky, TEpMOMETP U MPOBOIOYHYIO MeLIasiky.

D.3.3 10 M/ aHWIMHA NepeHOCAT C MOMOLLbIO NMUNeTKM (MCNoMb3ya rpywy) B NPo6upkKy. AHanornyHbiM o6pasomM B
npo6upky nepeHocAt 10 mn HedpTH.

D.3.4 MoaroTaBnusaloT TepMOMETP U Mellasiky. YcTaHaBAMBalT TepMOMeTp B NPO6KpKY Tak. 4To6bl 0TMeTka no-
TPYXeHus Gblna B BEPXHEe YacTu XuakocTn. Konba TepMmomeTpa He Ao/KHa KacaTbCs CTEHOK Npo6upku. Mpo6upky ycTa-
HaBMMBAIOT MO LEHTPY pybaluku.

D.3.5 Cmecb 6bICTPO NepemelunBaroT Meluankoli npu KOMHaTHON TemnepaTtype, nepemelyas ee BBepx-BHu3. Crne-
[yeT He gonyckaTb 06pa3oBaHuna Ny3bipbkoB. OTMeYatoT, ABASAETCS I CMeCcb CMelnBaemMoli (Npo3payHoii) unn HecMelln-
Baemoii (MyTHoli). Ecnn cmech npo3payHas, nepexogdat k D.3.12 1 npogomkaioT, NCNOob3ys OX1aXAatoLWyo BaHHy.

NMpumeyaHne — [na 60NbLINHCTBA YrNE€BOAOPOAHBIX OCHOB CMEChb aHWUINH — HedTb GyAeT HecMeLLMBaemoii
npu KOMHaTHOI Temneparype.

D.3.6 Ecnu cmecb MyTHas, pyb6allky HarpeBatT A/15 NOBbIWEHNA TemnepaTypbl CMecu B Mpo6upke CO CKOPOCTbIO
HarpeBa oT 140 3 *C/MuH (0T 2 8o 5 "F/ MUH).

D.3.7 HarpeB npogo/xatoT, He npekpalias nepeMelinBaHus, noka CMeCb He CTaHeT MOJIHOCTbI0 CMellnBaemoi
(uncToit). Cmecb yaansioT U3 UCTOYHMKA Harpesa.

BHMUMAHWE! He gonyckaiiTe HarpeBa cMecun aHuWIUH — HedpTb cBbiwe 90 °C (200 °F). 3To MoXeT 6bITb
onacHo.

D.3.8 MNMepemelunBaHne NpoAoXatoT, Noka CMecb ox/1axjaeTcst Co ckopocTbio oT 0.5 go 1,0"C/muH (0T 140 2 T/MUH).
OTmMeyvaloT MOMEHT NepBOro NOSB/IEHNS NOMYTHEHNSA. 3anucbiBaloT «aHUAVHOBYIO TOUKY» Kak Temnepartypy, npu KOTOpoii
CMeCb NOSTHOCTbI0 CTAHOBUTCA MYTHOA.

NMpumeyaHune — WCTUHHAA aHUIMHOBASA TOYKa XapakTepusyeTcs MyTHOCTbIO, ,OCTATOYHON A48 TOTO, YTOGLI
CKPbITb KONBY TEPMOMETPA B OTPAXEHHOM CBETE.

D.3.9 OxnaxaeHne cMecu NpoAosKaloT ¢ nepeMellmBaHnem 4o TemnepaTypbl oT 1 40 2 'C (oT 2 4o 3,5 *F), Huxe
Temnepartypbl NepBOro NosiB/IeHNA NOMYTHEHUSA, Kak onucaHo B D.3.8.

D.3.10 Cmecb CHOBa HarpeBatoT (kak onucaHo B D.3.7) 0 Bo3BparTa k CMeluMBaeMOMY COCTOSHMIO. VICTOYHMK Tenna
y6upaloT 1 oxnaxgalT CMech [0 BO3BpaLleHUs MyTHOCTW AN NOBTOPHOI perncTpauuy TemnepaTypbl aHUAVHOBO TOYKM.

D.3.11 HabnogeHne aHWIMHOBON TOYKM NPOBOAAT HECKO/IbKO pa3. Noka 3HauyeHne He byAeT onpeAenieHo B npeje-
nax £ 0.5 *C (£ 1 *F).

D.3.12 Ecnn cmecb aHWINH — HedTb Obla MOHOCTHI0 CMELIMBAEMON Npu TemnepaTtype oKpyxawouwein cpegpl
(D.3.5). HarpeBallLLy0 BaHHY 3aMeHSAT oxnaxjawwein. CMecb MeANIEHHO OXNaXAalT NPU 3HEPTUYHOM NepemellnBa-
HMMN CO CKOPOCTbIO, YKa3zaHHoW B D.3.5. AHUIMHOBYIO TOUKY onpeaensioT cornacHo D.3.8 — D.3.11.
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Mpunoxexne E
(cnpaBoy4HOE)

PacueTt cogepxaHns nsBecTu, conein n TBeppoi gasbl

E.1 MpuHunn

MprMepbl pacyeToB B HACTOALLEM MPUOXEHUN NPUBEAEHbLI C LieNbio JeMOHCTPaLMmn Toro, Kak ypaBHeHUs B pas-
fenax 10 n 12 ucnonb3yloTcsa AN onpefeneHns KonuyectTsa conv U TBEpPAbIX YacTul B 6ypoBOM pacTBope Ha yrneBofo-
pofHoli ocHOBe, cofepxallem 6apuT B kauecTBe yTsxenutens. 3aecb npeacTaBieHbl YeTbipe pasInyHbIX cryvas:

- 6ypoBoii pacTBop A: 6ypoBOli pacTBOP COAEPXUT TONbKO conb CaCl2;

- BGypoBoii pacTBop B: 6ypoBoii pacTBOp coaepXuT Tonbko conb NaCl:

- 6ypoBoii pactBop C: 6ypoBoii pacTBOp COAEPXMUT pacTBopumMble conun kak CaCl2. tak u NaCl;

- bypoBoii pacTBop D: 6ypoBoii pacTBop cogepxut conu kak CaCl2, tak n NaCl, yactb NaCl pacTBopvMa B BOAHOW
¢hase, a yacTb NpucyTCTBYET B BUAE HepacTBOpUMbIX TBepAblx yacTul, NaCl Bo Bcem 6ypoBOM pacTsope.

B HacTosilee NpuioXeHne BKIOYEHbI MPUMepbl GYPOBbIX PACTBOPOB C eAMHULAMM, O6bIYHO UCMO/b3yEeMbIMU Mpn
COOTBETCTBYIOLLEM NPUMEHEHNN. DNeKTPoHHaA Tabnnua ¢ ypaBHEHUSMU NpuUBeAeHa 419 yA06CTBa pacyeTos.

MpumeuyaHne — B HaCTOSILLEM NPUMOXKEHUU yKasaHbl COOTBETCTBYIOLLME HOMEpPA YPaBHEHWU 13 pa3fenoB
10 1 12, B HOpMaTMBHOI YacTu TeKCTa JaHHOI YacTu nocne popmysn. KoHeUHble 3HaUYeHNsi MaCcCOBOM KOHLEHTpauum yTs-
XENMUTENS N TBEPAbIX YACTUL, OKPYIIEeHbl 40 GMKAALLIEro LENOro Yucna ANa OTPaKEHUS TOYHOCTU U BAWUSHUA 3HAYALLMX

ynchp.
E.2 laHHble UCNbITAHUA, MCNONb30BaHHbIe B NpuMepax

dusnyeckne n xuMnyeckre cBoiicTsa npeacTaBfeHbl B Tabnuue E. 1.

Ta6nuua E.1 — dusnyeckne n xuMnyeckme cBoiicTBa NpUMepoB GYpoBbIX PAcCTBOPOB

Relcer N v N oo U

MnoTHoCTb BypoBOro pacrsopa, r/mn 1,32 1.32 1.32 1.32
KoHueHTpauus HedTn 10. % obbema 59.5 59.5 59.5 59.5
KoHueHTpauua HedTn % ob6bema 25.0 25.0 25.0 25.0
EDTA Vedja- Mrr'mn 6ypoBoro pactsopa 10.0 0.00 8.4 8.4
HuTpaT cepe6bpa Y g”03. ma/mn 6ypoBoro pac-

TBOpA 5.8 4.4 7.0 10.0
CepHasn kucnota VK, mn/mn 6ypoBoro pactesopa 2.6 2.0 2.6 3.0
MnoTHOCTb HedTH, r/Mn 0.84 0.84 0.84 0.84
MNOTHOCTb TBEPAbIX YacTuL, Masioil NIOTHOCTH,

r/mn 2.65 2.65 2.65 2.65
MnoTHocTb yTaxenutensa (6aputa), r/mn 4.20 4.20 4.20 4.20

E.3 BypoBoli pacTBop, cofepxauiuii Tonbko conb CaCl2 (6ypoBoii pacTsop A)
E.3.1 KoHueHTpauuma xnopug-noHa Bo scem 6yposom pactsope [cMm. 10.5.2, ypaBHeHue (30)]:
Cor e = 10 000-5,8 = 58 000 mr/n 6ypoBoro pacTsopa.

E.3.2 KoHueHTpauuma kanbuma Bo BceM 6ypoBoM pacTtBope [cMm. 10.6.2. ypaBHeHue (31)]:

c_|2. DF = 4000 10,0 =40 000 mr/n 6ypoBoro pacteopa.
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E.3.3 KoHLeHTpaLuus n3sectn Bo Bcem 6yposom pactsope (cM. 10.4.3 unun 12.3.1. ypaBHeHus (29) u (27)]:
Cciiohi*dfc =3.705-26 = 9.6 kr/m3:
CcafOHM.DFB =1.299 2.6 = 3.4cyHT/6app.

rae Cc3(0M20PC — nonHas KoHUEHTpauus n3BecTu BO BCeM GYPOBOM pacTBope, Kr/m3;
cCa(OH)2 DF B— nosiHasi KOHLEHTpaLus M3BECTU BO BCeM 6ypoBOM pacTsope, qyHT/6appesb.

E.3.4 KoHUEHTpauus xnopui-moHa Bo BceM 6ypoBomM pacTBope, kak CaCl2 u3 aHanmsa kanbuus [cm. 12.3.2.2.
ypaBHeHue (32)];

c_. = 1,769 40000 = 70 760 mr/n 6ypoBoro pacrsopa.
Cl (CaCi)».OF

E.3.5 KoHueHTpauus xnopuga Bo BceM 6ypoBoM pacTBope, cBsizaHHas ¢ NaCl (cm. 12.3.2.3, ypaBHeHue (33)]:

Couern =58000- 70 760 = -12 760 mr/n 6ypoBoro pacrtsopa.
Cl {NaClIDF

OTpuLaTeibHOE YMC/I0 03HAYaeT, YTo B faHHOM GypoBoM pacTBope oTcyTcTByeT NaCl. a npucyTCTBYeT TO/bKO

CaCl12. KoHueHTpauuio CaCl2 Bo BceM 6GypOBOM pacTBOpe /ydlle paccuutaTb Mo 60/ee HafeXHOMy aHanusy Xaopug-
NoHa.

E.3.6 KoHueHTpauus xnopumaa kanbuus Bo BceM 6ypoBom pacteope [cMm. 12.3.2.4. ypaBHeHus (34), (35) u (36)]:
cCact,DF.A = 1565 58 000 = 90 770 mr/n 6ypoBoro pactsopa;

Ccaci-..DF B = 0.0005485 58 000 =318 doyHT/6app 6GypoBOro pactesopa;
cc*CLlarc =0.001565 58 000 = 90.8 kr/mMm3 6ypoBOro pacteopa.

E.3.7 MaccoBasi fonsl BofHOl hasbl xopuaa Kanbluns, BolpaXeHHast B npoueHTax [cm. 12.4.2. ypaBHeHue (43)]:

arl —lm - 10Ol 90 770 - —26 7%
CCl* 70760+0+ (10000 25.0)

E.3.8 MnoTHoCTb paccona BogHoW dasbl [cM. 12.4.5. ypaBHeHune (48)];
MB=0,99707* 0+ (0.007923 26.7)+0-[0.00004964 (26.7)2] =124 r/mn.
E.3.9 KoHueHTpauusi BoAHOM! hasbl x/10puaa Kanbums, B MUAAUrpammax Ha namTp [cm. 12.4.6. ypaBHeHue (49)]:
cCaClj o =10000 26,7 1,244 =33 215 mr/n.

E.3.10 O6bemHas Aons (MpoueHTHOe CoAepXaHne) paccona Bo BceM 6ypoBom pactsope [cM. 12.6.1.1. ypaBHeHue (56)];

= e 1Cu — —-----mee- =27.4 % (0o6bemHas nona BoO BCeEM 6ypoBOM pacTBope).
8 124 [100-(0 +26.7)] ( A P P pe)

E.3.11 O6bemHasa gonsa (NpouLeHTHOe cojAepXxaHne) TBepAblX YacTul, Bo BceM 6ypoBOM pacTBOpe C MonpasKoi
[ecm. 12.6.1.2. ypaBHeHue (57)]:

®0=100-(59.5+ 27,4)= 13.1 % (06beMHas 40N BO BCEM GYPOBOM pacTBope).

E.3.12 PacyeTHoe coOTHOLWeEHNe HeddTn 1 BoAbl (06beMHasa gons) [cm. 12.6.2. ypaBHeHua (58) n (59)]:

100 59.5

= 70.4 % HedpTK;
59.5+ 25.0

Ro

100-25.
00-25.0 =29.6 % BoAbl:
59.5 +25.0

Ro-Rvt =70.4:29.6.

MpumeuaHnne — /20 : — COOTHOLWeHne HedTu 1 BOAbl, YacTo o603Havyaemoe kak OWR. B gaHHOM npu-
Mepe OWR cocTtaBnsiet npumepHo 70:30.
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E.3.13 PacyeTHOoe cooTHoWeHne HethTn 1 paccona (o6beMHas faons) [cMm. 12.6.3. ypaBHeHus (60) u (61)]:

N =5 r1ra [ =68'5%HeTU:

N2 r I/ moos

MpumevyaHne — CcOOTHOLWEHNE HedTU K paccona, Yacto o6o3Havaemoe OBR. B gaHHom npumepe OBR co-
cTtaBnaeT npuMepHo 68:32.

E.3.14 CpefHasa NIOTHOCTb (06beMHasa Macca) B3BELLEeHHbIX TBepAblx Yactuy, [cM. 12.6.4. ypaBHeHue (62)]:

- =<100 132)-(59.5 0.84)-<27.4 1244) =
a 131

E.3.15 O6bemHasn fonsa (NpoueHTHoe cofepxaHue) yTsxenutens [cm. 12.6.5.1. ypaBHeHue (63)]:

=3:60:2:85% 131 -85 9% yTSKenuTens.

E.3.16 O6beMHas fons (NpoLeHTHoe coaepXKaHne) TBepabIX YacTuL, Masioin NNoTHOCTK [cM. 12.6.5.2. ypaBHeHue (64)]:
=13,1-8.5 = 4,6 %TBepAbIX YacTuL, Manoi NAOTHOCTY.
E.3.17 MaccoBas kOoHUeHTpauus yTsxenutens [cMm. 12.6.5.3. ypaBHeHus (65) n (66)]:

cwmec =0 4.20 8.5 = 357 kr/m3yTaxenutens;

c'//Im.B =3.5 4.20 8.5 = 125dpyHr/6app yTsaxenutens.
E.3.18 MaccoBas KOHLeHTpaums TBepAblX YacTul, Manoli nnoTtHoctun [cMm. 12.6.5.4. ypaBHeHus (67) u (68)]:

Cigjh = 10 2,65 4.6 =122 kr/M3 TBepAbIX HaCTUL, Maoi NIOTHOCTU:

ctoB =3,5-265 4.6 = 43 chyHT/6app TBEPAbIX YACTUL, MasIOli NIOTHOCTK.
E.4 BypoBoi1 pacTBop, cogepxalunii Tonbko conb NaCl (6ypoBoi pactsop B)
E.4.1 KoHueHTpauuma xnopua-noHa Bo Bcem 6ypoBom pactsope [cMm. 10.5.2, ypaBHeHue (30)]:
c_. =10000 4.4 =44 000 mr/n 6ypoBoro pacrsopa.
E.4.2 KoHueHTpauus kanbuns Bo BceM 6ypoBom pacTtBope [cM. 10.6.2, ypaBHeHue (31)]:
cc?'df ~4000-0 =0 mr/n 6ypoBoro pacrtsopa.

E.4.3 KoHueHTpauua nssectu Bo Bcem 6yposom pacTtsope [cm. 10.4.3 unu 12.3.1, ypaBHeHus (29) un (27)]:
cca(OHi20F.c =3.705-20 = 7.4 xr/m3 6ypoBOro pacrsopa;
ccaiOHbDFjB = 1299-20 = 2.6 chyHT/6app 6ypoBoro pacTtesopa,

roe Qf.c— nonHas KoHUueHTpauus u3BecTu, Kr/mM3;
cCA(OH)2 Of B— nonu3s KOHUeHTpauus ussectu, yHT/6app.
E.4.4 KoHueHTpauusa xnopua-noHa Bo Bcem 6ypoBom pactsope, kak CaCl2 n3 aHanusa kanbuymsa [cm. 1. 2.3.2.2.
ypasHeHue (32)]:
Cor (cacior =1769 -0 =0 kr/M3 6ypoBOro pacTtsopa.
CopepxaHue CaCl2 pasHo O.
E.4.5 KoHueHTpauuma xnopua-noHa so scem 6yposom pacteope, kak NaCl [cm. 12.3.2.3, ypaBHeHue (33)]:

c_- =44 000- 0 =44 000 mr/n 6ypoBoro pactsopa.
Cl <NaCl},0F

MonoxutenbHoe Yncno ceugeTenbcTyeT o npucytcTeum NaCl B JaHHOM GypOBOM pacTBope.
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E.4.6 KoHueHTpauus xaopuaa Hatpus Bo Bcem 6ypoBomM pacTteope [car 12.3.2.6. ypaBHeHus (40). (41) n (42)):
cNaciDFA = 1648 44 000 = 72 512mr/n 6ypoBoro pacTsopa;

cNaci,0oF.B = 0.000578-44 000 = 25.4 dhyHT.'6app 6ypoBOro pactesopa;

cnaci.DF.c =0.001648 44 000 = 72,5«kr/m3 6ypoBoro pactsopa.
E.4.7 MaccoBasi fonsl BOAHOl hasbl xiopuaa HaTpus, BblpaXeHHasi B NnpoueHTax [cM. 12.4.3. ypaBHeHue (44)]:

100 72 512

. =275 %.
0+72512 + (10 000 25.0)

ft*N»Cl

E.4.8 MakcMManbHyl MaccoByt Aot pacTtsopumoro NaCl. koTopasi MOXeT cyllecTBoBaTb B BOAHON (hase, Bbl-
yucnAT cnedylowum obpasom [cm. 12.4.4.1. ypaBHeHue (45)]:

O ormax =26.432-0+0+0=26,4%.

Mockonbky >NAC| < wNaC, VAX, Becb NaCl siBnsieTcs pacTBOPMMbIM B BOAHOI (hase, a Xxnopug, kaibLus oTCyTCTBYET.
E.4.9 MnoTHocTb paccona BoAHOW a3kl [cM. 12.4.5. ypaBHeHune (48)]:

b =0.99707+(0.006504 22.5)+0 +0+[0.00004395-(22.5)2]+ 0 = 1166 r/mn.

E.4.10 KoHueHTpauusi pactsopumoro NaCl B BogHOl hase B paccosnie, BblpaXeHHas B MUAAMTPaAMMax Ha nutp
[cm. 12.4.7. ypaBHeHue (50)]:

cNaCiA0 =0 000-22.5-r 166 = 262 350 mr/n.

B faHHOM NpuMepe BEeCb X/10pufg HATpUs sSIBASeTCs pacTBOpUMbIM. OfHako ecnu Gbl NPUCYTCTBOBANO HEKOoTopoe

KO/IMYECTBO HEPACTBOPMMOrO X/I0PUAA HATPUS, MOIIM 6bl 6bITb ONPEAENeHbl KOHLEHTPALMN PacTBOPUMbIX 1 HEPACTBO-
PUMbIX KONTUYECTB BO BCceM 6YpoOBOM pacTBope.

E.4.11 Ob6bemHasn gonsa (MpoOLEHTHOEe cofepXaHue) paccosia Bo Bcem 6ypoBoM pactBope [cm. 12.6.1. ypaBHe-
Hue (56)]:

100-25.0 o7
r 166(100- (225 +0) ~ 201 %

E.4.12 O6beMHas gonsi (NPOLEHTHOE COAEepXaHue) TBePAbIX YacTul, BO BCEM 6YpOBOM pacTBOpe C NonpasKoii
[cm. 12.6.1. ypaBHeHue (57)]:

4D=100-(59.5727.7)=12.8%.

E.4.13 PacyeTHoe COOTHOLIEHMe HedpTn 1 Boabl (06beMHas fons) [cm. 12.6.2. ypaBHeHus (58) n (59)];

100 59.5
=70.4%;

0 =505 +250

RO :R.t( =70.4:29.6.

MpumevyaHne — RQ:Rw — cooTHolweHne HedTn 1 BOAbl, YacTo o6o3Hayaemoe OWR. B gaHHOM npumepe
OWR cocrtasnseT npumepHo 70:30.

E.4.14 PacueTHoe cOOTHOWweHMe HedpTn 1 paccona (o6bemHas fons) [cm. 12.6.3. ypaBHeHus (60) n (61)]:

rr = gi® 595 g5
59.5 +27.7

an = 100-27.7
595 +27,7

Ao :Ap =68.2:31.8.

MpumevyaHne — $0 :AB— cooTHoweHne HedTK 1 paccona, 4acTo o6o3Havaemoe OBR. B gaHHOM npumepe
OBR cocTaBnaeTt npumepHo 68:32.
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E.4.15 CpefHAsA NOTHOCTb (06beMHan mMacca) B3BELUEHHbIX TBepAbIX YacTul, [cm. 12.6.4.2. ypaBHeHue (62)]:

— _(100'1-321 (59.5- 0.54) - (27,7 1,166) _ 3 88 r/mn
12,8

E.4.16 O6bemHasa fona (NpoueHTHoe cogepxaHune) ytskenntens [cm. 12.6.5.1, ypasHeHue (63)]:

3,88-2.65

- «12,8 = 10.2 %.
4.20-265

Pwu

E.4.17 O6bemHas gonsa (NMpoueHTHoe cofepxaHne) TBepAblX YacTul, Manoi naoTHocTu [cm. 12.6.5.2, ypaBHe-
Hue (64)]:

n.0=12.8-10.2 =26%.
E.4.18 MaccoBas KoHUeHTpauusa yTshkenutens [car 12.6.5.3. ypaBHeHus (65) u (66)]:

CK,C = 10--4.20-10.2 = 428 k1/M3;

cwms =3.5 4.20 10,2 = 150yHT/6app.
E.4.19 MaccoBas KOHLeHTpaums TBepAblx YacTul, Manoli nnoTtHocTu [cM. 12.6.5.4. ypaBHeHus (67) u (68)]:

cLQC=10 2.65-Z6 = 69 kr/m3;

cto B = 3.52.65¢2,6 = 24 chyHT/6app.

E.5 BypoBolii pacTBop, cofepxawuii conn CaCl2 n NaCl (6yposoii pacteop C)
E.5.1 KoHueHTpauuma xnopua-noHa so scem 6yposom pactsope [cM. 10.5.2. ypaBHeHue (30)]:

ccr df =10000 7,0 =70 000 mr/n 6ypoBoro pacteopa.
E.5.2 KoHueHTpauumsa kanbuma Bo Bcem 6ypoBomM pacTtBope [cMm. 10.6.2, ypaBHeHue (31)]:
¢, (@ DF = 4000 8.4 =33 600 mr/n 6ypoBoro pacTeopa.
E.5.3 KoHLeHTpaLusi n3sectn Bo BceM 6ypoBom pacteope [cm. 10.4.3 unun 12.3.1. ypaBHeHus (29) u (27)]:

cca(oH|["of.c =3,705 Z6 = 9,6 Kr/M36ypoBOro pactsopa,;

cca<OHh.DF B = 1299-2.6 = 3.4 cpyHT/6app 6ypoBoro pacreopa.

rae Ccj*oMfc.OF.C — nosiHas KOHUeHTpauunsa u3Bectu, Kr/im3;
cCa(OM|2.0 P.B — nonHasa KOHUeHTpaumna n3sectn, yHT/6app.
E.5.4 KoHueHTpauua xnopui-noHa Bo Bcem 6ypoBoMm pacTBope, kak CaCl2 u3 aHanusa kanbuua [cm. 12.3.2.2.
ypaBHeHue (32)]:
CCl' (CaCI)’\DF:l’769 -33 600 = 59 438 mr/n 6ypoBoro pacteopa.

E.5.5 KoHueHTpauus xnopug-noHa Bo Bcem 6ypoBom pacTope, kak NaCl [cm. 12.3.2.3. ypaBHeHue (33)]:

Cci (NaCIJDF = 70 000 - 59 438 =10 562 Mr//1 6ypOBOIrO paCTBOp3.

MonoxutensHoe yncno cengetenscTeyeT o npucytcteun NaCl B gaHHOM 6ypoBOM pacTsope.
E.5.6 KoHueHTpauus xnopmaa kanbLuus BO BCeM 6ypoBOM pacTBope [cat. 12.3.2.5. ypaBHeHus (37). (38) 1 (39)]:

ccaci20OFA = 2.769-33 600 = 93 038 mr/n 6ypoBoro pacTsopa:
ccaCl2DF B = 0.0009707 33 600 = 32.6 chyHT/6app 6ypoBoOro pacrsopa:
ccaci.df.c =0.002769 33 600 =93.0 kr/M3 6ypoBOro pactaopa.

E.5.7 KoHueHTpauus xanopmaa HaTpus Bo BCceM 6ypoBOM pacTBope [car 12.3.2.6. ypaBHeHus (40). (41) n (42)]:
cNaciDFA = 1.648-10 562 = 17 406 mr/n 6ypoBOro pacTsopa;
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cNacu>F.e = 0.000578 10562 = 6.1 chyHT.'6app 6ypoBOro pacTsopa;

cnocu)fc = 0.001648 10 562 = 17,4 kr/m3 6ypoBoro pacteopa.

E.5.8 MaccoBasi fona BoAHO hasbl xopuaa KanbLus, BblpaxeHHas B npoueHTax [cM. 12.4.2. ypaBHeHue (43)]:

oo 100-93 038 25.8 %.

CaCJ 93038+17406-(10 000-25.0)
E.5.9 MaccoBas f0n5 BofHON hasbl xopuaa HaTpus, BbipaXeHHas B npoueHTax [cM. 12.4.3. ypaBHeHue (44)]:

100-17 406

_ = 4.8%.
efcall = 93 38-17 406+ (10000 25.0) °

E.5.10 Mockonbky npucyTtcTBytoT kak CaCl2. tak n NaCl. makcumasnbHylo MaccoByt fonwo pactsopumoro NacCl.
KOoTOpasi MOXeT CyLlecTBOBaTb B BOAHOW hase, BbIYNCAAIOT cnedyowum obpasom [cm. 12.4.4.1. ypaBHeHue (45)]:

thaci.MAX = 26.432-(1.0472-25,8)+[7.98191-10~3 -(25.8)2] + [5.2238 10-5-{25.8)3] = 5,6%.

Mockonbky 1 "ac| < M-Vjaci.MAx- Becb NaCl pacTBopvM B BOAHOI ¢hase.

MpumevyaHune — TIpoBepka Ha pucyHke 1. 06nacTb 1, NOATBEPXKAAET, YUTO BECb X/IOPUA HATPUSI HAXOAUTCS B
pacTBope.

E.5.11 MNoTHOCTb paccosa BogHoli hasbl [cM. 12.4.5, ypaBHeHue (48)]:
as = 0.99707 + (0.006504 4.8) +(0.007923 25.8)+(0.00008334-4.8 25.8) +
+[0.00004395 (4.8)2]+[0,00004965 (25.8)2] = 1,277r/mn
E.5.12 MaccoBas KOHLEeHTpauusa xopuaa kanbuus, BblpaXXeHHas B Muaaurpammax Ha nuTp [cm. 12.4.6. ypaBHe-
Hue (49)]:
ccaa, AO =0 000 25.8-1.277 = 329 466 mr/n.

E.5.13 MaccoBas KOHLeHTpauusa xnopuaa HaTpus, BbipaxeHHas B MuaMrpammax Ha nuTp [ecm. 12.4.7. ypasHenue (50)]:

CHaa.AO = 1O 000 4.8 1277 = 61296 mr/n.

HepacTBopuMbIii Xx10pUa HaTPUSA OTCYTCTBYET.
E.5.14 O6bemHasn gons (NpoLeHTHOE CoaepXaHne) paccosia Bo Bcem 6ypoBoM pacteope [cm. 12.6.1.1. ypaBHeHue (56)]:

100-25.0
*% % 1277-[100-(25.8 +4.8)]_

E.5.15 O6bemHan fona (NpoueHTHOe cofepxaHue) TBepAblx YacTuly, BO BCEM GYpOBOM pacTBope C MonpaBKoi
[cm. 12.6.1.2. ypaBHeHue (57)]:
p0 =100-{59.5728.2) =12.3%.

E.5.16 PacyeTHoe cooTHoLWeHVe HedTn 1 Boabl (06bemHas gons) [cm. 12.6.2. ypaBHeHus (58) n (59)]:

100 505 __
RO 5954250 0%

Ry = 100 250 =29.6%;
59.5+25.0

Ro-Rw =70.4:29.6.

MpumeyaHne — RQ:RVi— cooTHoweHne HedhTH 1 paccona, 4acto o6o3Havaemoe OWR. B gaHHOM npumepe
OWR cocTasnset npumepHo 70:30.
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E.5.17 PacuyeTHoe cooTHOLWeHne HethTn n paccona (o6beMHas fons) [cMm. 12.6.3. ypaBHeHus (60) u (61)]:

100 59.5

o =67.8%.
59.54-28.2

RO :RB=67.8:322.

MpumeyaHne — RO :RQ— cooTHoweHMe HedTK 1 paccona, 4acTo o6o3Havaemoe OBR. B gaHHOM npumepe
OBR cocTtaBnseTt npumepHo 68:32.

E.5.18 CpefHaAs NIOTHOCTb (06beMHas Macca) B3BEeLUEHHbIX TBepAbIx YacTuy, [cm. 12.6.4.2. ypaBHeHue (62)):

— (100-132)- (59.5 0.84)- (28.2+1.277
pa:.( )= 123 )-( ) :3.74 r/mn.

E.5.19 O6bemHas gons (NpoueHTHoe codepxaHune) ytaxenutens [cMm. 12.6.5.1. ypaBHeHue (63)]:

3.74-2.65 . o ou
4.20-265 0TS0
E.5.20 O6bemHasi f,ons (MPOLEHTHOE cofepX)aHne) TBEPAbIX YacTuL, Manoli NoTHOCTH [cM. 12.6.5.2. ypaBHeHue (64)]:
=12.3-8.6 =3.7%.
E.5.21 MaccoBas KoHUeHTpauus yTshkenuTtens [cM. 12.6.5.3. ypaBHeHus (65) u (66)]:
Cwm.ec =10 4,20+8.6 =361 Kkr/m3;
c/bl.B = 3.5 4,20-8.6 = 126cpyHT/6app.

E.5.22 MaccoBas KOHLeHTpaums TBepAblx YacTul, Manoli nnoTHocTh [cM. 12.6.5.4. ypaBHeHus (67) u (68)]:

cLG.c =10-265-3.7 =98 kr/m3:

ctoB =3.5-265 3.7=34 doyHT/6app.

E.6 BypoBoii pacteop, cogepxawuit CaCl2un nsbbitok NaCl (6yposoii pactsop D)
E.6.1 KoHueHTpauus xnopugi-noHa Bo scem 6yposom pacTtsope [cm. 10.5.2, ypasHeHue (30)]:

cci of = 000-10.0 = 100 000 mr/n 6ypoBoro pacTtsopa.

E.6.2 KoHueHTpauus kanbuns Bo Bcem 6ypoBom pacTtsope [cM. 10.6.2, ypaBHeHue (31)]:

cCj2. DF = 4000 8.4 = 33 600 mr/n 6ypoBoro pactsopa.

E.6.3 KoHueHTpaLus n3sectn Bo BceM 6ypoBoM pacteope (cM. 10.4.3 unun 12.3.1. ypaBHeHus (29) u (27)]:

cca(oH)2.0F.c =3.705-3.0 = 1r1 kr/m3 6ypoBOro pactsopa;
ccalH|24rip = 1299 3.0 = 3.9 dhyHT/6app 6ypoBOro pacresopa.
rae Cc”om”.OP.C — nosiHas KOHUeHTpauusa n3sectu, Kr/m3:
cCn(OMQOfB — nonHas KOHUEHTpaums ussectu, yHT/6app.

E.6.4 KoHueHTpauusa xnopuj-uoHa Bo BceMm 6ypoBoM pacTBope, kak CaCl2 u3 aHanusa kanbuusa [cm. 12.3.2.2.
ypaBHeHue (32)]:

ol tcaciathy = 1.769 33 600 =59 438 mr/n 6ypoBoro pactsopa.
E.6.5 KoHueHTpauusa xnopua-noHa Bo scem 6yposom pacteope, kak NaCl [enb 12.3.2.3. ypaBHeHue (33)]:

c . = 1,769 33 600 = 59 438 mr/n 6ypoBoro pacrsopa.
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MonoxutensHoe yncno ceugetenscreyeT o npucytcteun NaCl B JaHHOM 6ypoBOM pacTsope.
E.6.6 KoHUeHTpauuma xnopuga kanbumns Bo BceM 6ypoBoM pactBope [cM. 12.3.2.5. ypaBHeHus (37). (38) u (39)]:

ccaCl-.df.a = 2.769-33 600 = 93 038 mr/n 6ypoBoro pactsopa:
cCaC2dfb =0,0009707-33 600 = 32,6 chyHT/6app 6ypoBOro pactsopa:

Ccaci2,bF ¢ =0.002769 33 600 = 93.0 kr/mM3 6ypoBOro pacrtaopa.
E.6.7 KoHueHTpauus xaopmaa Hatpus Bo Bcem 6ypoBom pacteope [cm. 12.3.2.6. ypaBHeHus (40). (41) n (42)]:
CNaciOF.A =1648-40 562 = 66 846 mr/n 6ypoBoro pactsopa:

cNaci,OF.B = 0.000578-40 562 = 23.4 chyHT/6app 6ypoBOro pacrsopa:

cwaCLDF.c = 0.001648- 40 562 = 66.8 kr/m3 6ypoBoro pacrsopa.
E.6.8 MaccoBas fons BogHOl hasbl xopuaa HaTpus, BbipakeHHas B npoueHTax [cMm. 12.4.2. ypaBHeHue (43)]:

1K 100-93 038
r1 =
CaCr 93038 +66 846+ (10000 25.0)

=22,7%.

E.6.9 MaccoBasi fons BoAHON hasbl xopuaa HaTpus, BblpaXkeHHas B npoueHTax [cM. 12.4.3. ypaBHeHue (44)]:

100-66 846 _ 0
NjaCl =16.3%.

" 93038 +66 846 + (10 000 25.0)
E.6.10 Mockonbky npucytcTBytoT kak CaCl2. Tak n NaCl. makcumanbHyto maccoByt gontwo pactsopumoro NacCl.
KOTOpasi MOXEeT CyLLecTBOBaTb B BOAHOW hase, BbIMUCASAIOT cneayowum o6pasom [cm. 12.4.4.1. ypaBHeHue (45)]:

aWi.MAX = 26.432-(1.0472-227) +[7.98191-10-3-(227)2] +[5.2238 10-5 (227)3] = 7.4%.

W3 paHHbIX pacyeTtoB BMAHO, 4To AWNaC, > <NaCi.MAX- *"iHas hasa SBNSETCA NepeHachblLeHHOW, N NpucyTcTByeT
HepacTBopuMbIii NaCl (pucyHok 1, 06n1acTtb 2). A 3TUX pacTBOPOB MaCCOBble [0/ 06eux conei U3 ypaBHeHuii (43)
n (44) BOMKHbI 6bITb NEPECUUTAHDI.

E.6.11 KoHueHTpaLuua Kkanblms, BblpaXeHHas B OTHOLIEHWN K 06beMy UYNCTOl BOAbl B BOAHON thase [cm. 12.4.4.4.
ypaBHeHue (46)]:

100-33 600

cca2,.H2o 25.0 = 134 400 mr/n.

E.6.12 ins nepeHacbIleHHbIX pacTBOPOB (DakTUYEeCKy0 MaccoByio 40110 x1opuja kanbumns &CeC2 B BOAHO thase
BbIYMCNAKT cnegyowmm obpasom [cm. 12.4.4.5. ypaBHeHue (47)]:

"caCij.SAT = K134 00032(-2.4708-10 '10)]«[(134 000)(22567 10 4)]-(2.1348 10")=25.7 %.

dakTuyeckoe 3HayeHne oCaC,2"  ncnonb3yoT AN «0CaCl2 B OCTaBLUMXCA pacyeTax AN pacTBOPOB C NepeHachl-
LLleHHOW BOAHOI ha3oii.

E.6.13 MNocKoNbKy AaHHbIi pacTBOp ABNAETCS NepeHacblleHHbIM, BepHas maccoBas fons NaCl B BogHoli hase
ecTb INaC, max-c °[iHa*° oHa [lo/mkHa 6bITb NepecynTaHa Kak onmcaHo B 12.4.4.6 ¢ ncnonb3oBaHneM ypaBHeHus (45). HO

¢ 'uCaCI2.SAT [IVH "CaCfe
ANaciMAX-C = 26.432 —(10472+25,7) [7.98!91-10"3+(25.7) ]+ [5.2238-10"®%25.7)3] = 5,7 %.
E.6.14 MnoTHOCTb paccona BogHol asbl [cM. 12.4.5. ypaBHeHue (48)]:
=0.99707 +(0.006504 5.7)+(0.07923 25.7)+(0.00008334 5.7-25.7)+
+[0.00004395 ¢(5.7)2] + [0.00004964 -(25,7)2] = 1284 r/mn.

E.6.15 MaccoBas KOHUeHTpauua xnopuga kanbuus, BbipaXeHHas B Muaaurpammax Ha nutp [cm. 12.4.6. ypaBHe-
Hue (49)]:
Ccaa.AQ = KO 000- 25.7-1284 = 329 988 wmr/n.
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E.6.16 MaccoBas KOHLeHTpauus xnopuaa HaTpus B BogHol dase, mr/n [cm. 12.4.7. ypaBHeHue (50)]:

cn*c;ao = 10000 86.7+ 1284 = 73 188 mr/n.

E.6.17 CopepxaHue pactsopumoro NaCl Bo Bcem 6yposom pacTsope [cm. 12.5.2, ypaBHeHue (51)]:

C,CWMO , -571329Z % 0aC 25°>'~ .17

E.6.18 CogepxaHune pactsopumoro NaCl Bo Bcem 6ypoBoM pacTtBope B eanHuuax USC (chyHTax Ha 6appenb)
[car 12.5.3. ypaBHeHue (52)]:
W iof.solb = 0.00035-35 017 = 12.3 cpyHT/6app.

E.6.19 KoHueHTpauusa HepacTBopumoro NaCl Bo Bcem 6ypoBom pactsope [cMm. 12.5.4. ypaBHeHus (54) n (55)]:
cNaci.DF.INSOL.A = 66 836 - 35 017 = 31719 mr/n;
CNac.DFTNSOLB =23.4-123 =11 1dyHT/6app.

E.6.20 O6bemHas fons paccona Bo Bcem 6ypoBOM pacTBope, BblpaXkeHHas B npoueHTax [cM. 12.6.1.1. ypaBHeHue (56)]:

100-25.0

= =28.4%.
1,284 [100-(25.7+5.7)]

E.6.21 O6bemMHasn fonsa TBephoi pasbl ¢ NonpaBkoii BO BceM 6ypoBOM pacTBOpe, BbipaXeHHas B NpoLeHTax
[cm. 12.6.1.2. ypaBHeHue (57)]:

=100-(59.5» 28.4) = 121 %.
E.6.22 PacyeTHoe COOTHOLWEHMe HeddTu 1 BoAbl (06beMHasa gons) [cm. 12.6.2. ypaBHeHua (58) u (59)]:
Rn=J00"5_=7TM%.
59.5+ 25.0

i 100 25.0
Rvi =

= =29.6%;
59.5+25.0

RO :RV(=70.4:29.6.
MpumeyaHne — RQ:Rw — cooTHOLWeHNe HeddTU 1 BOAbI, YacTo o60o3Hayaemoe OWR. B gaHHOM npumepe
OWR cocTasnset npumepHo 70:30.
E.6.23 PacueTHoe cooTHoLweHne HethTn 1 paccona (o6bemHas gons) [cMm. 12.6.3. ypaBHeHus (60) n (61)]:

100 59.5

= = 67.7%;

R = 49.5+284

v - 100284 _ o) 0.
59.5 +28.4

RO :RB=67.7:323.

MpumeuvaHne — RO :/?B— cooTHOLWEHNE HePTK 1 paccona, 4acto o6o3Havaemoe OBR. B faHHOM npumepe
OBR cocTasnseT npumepHo 68:32.

E.6.24 CpepgHAA NNOTHOCTb (06bemMHan macca) B3BeLleHHbIX TBepAbix Yyactuy [cMm. 12.6.4. ypaBHeHue (62)]:
- = (100 132)-(59.5 0-84)- (28,4 1284) = r/mn
>0 121

E.6.25 MaccoBas [0N5 YTSXenuTens, BblpaXeHHas B npoueHTax [cMm. 12.6.5.1. ypaBHeHue (63)]:

3.76-265
- *12.1=8.7%.
PyM 4.20-265
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E.6.26 MaccoBasi f0N19 TBEPAbIX YaCTUL, Manoll NI0THOCTK, BbipaXeHHas B npoueHTax [cM. 12.6.5.2. ypaBHeHue (64)]:
=12,1-8.7 = 3.4%.
E.6.27 MaccoBas KoHUeHTpauus yTshxenuTtens [cMm. 12.6.5.3. ypaBHeHus (65) u (66)]:
cwm.c =10-4.20-8.7 = 365 kr/m3
c/IMB = 3.5 4.20-8.7 = 128 chyHT/6app.

E.6.28 MaccoBas KOHLEHTpauusi TBepAblX 4acTul, Masnoil nnotHoctu [cM. 12.6.5.4, ypaBHeHus (67) un (68)]:
J.a>c =10- 265 -3.4 = 90 kr/m3;
cioB =3,5-2.65-3.4 = 32 chyHT/Gapp.

E.7 PacueTbl B cBOAHOI Tabnuue E1 — BypoBble pacTtBopbl c A no D
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Tabnuya E.2 — YpaBHeHUs ANs pacyeTa [BOHbIX CUCTEM coneit

HAveiika
C15
C15
c17
C18
C19
C20

c22
C25
C26
C28
C30
C32
C33

C34

c37
c38
c39
c40
ca2
c43
ca4
c4s
c48
c49
c51
c52
c54
C55
c57
c58
C60
c62
c63

C64

YpaBHeHne
=C8’ 0000
=C7'4000
=C9'3,691
=C16*1.769
=C15-C18

=IF(C$7=0. «MpucytcTtByeT Tonbko NaCl»,IF(C$19<=0. «[MpucyTcTByeT Tonbko CaCl2x». «lpucyTcTByOT
CaC12un NaCl»))

=IF[C$19>0. «HeT gaHHbIX». IF(C7=0.0.C15'1.565)]
=C16*2,769

=IF(C19<=0,0,1548*C19)

=IF(C19<=0.C22.C25)

=100*C28/(C28+C26+ 10000’ C6)
=100'C26/(C28+C26+10000*C6)
=26.432-1.0472*030+0.00798191 *C30A2+0.000052238*C30A3

=IF(C32=0. «HepacTtBopumsblii NaCl oTcyTcTByeT», IF(C32>C39. «HepacTtBopumbliii NaCl npucyTcTByeT».
«Becb NaCl pacTBOpuUMbIii»)]

=IF(C$19<=0, «HeT gaHHbIx». 100*C16/C6)

=IF[C33>C32. C30. IF(C$7=0.0. C37/R*-0.00000000024708+C37'0.00022567-0.21348)]
=IF(C$19<=0. «HeT AaHHbIX». 26.432-1.0472'C38+0.00798191 *C38/R+0.000052238*C38/B)
=IF(C39>C32.C32.C39)

=IF(C32>C39.C38.C30)

=0.99707+0.006504'C40+0,007923' C42+0.00008334*C42*C40+0.00004395’ C40/R+0.00004964*C42/2
=10000'C42:C43

=10000'C40*C43

=IF(C39>C32.C26.C40*(C44+(10000*C6)V(100-C40)

=C26-C48

=100'C6/(C43’[100-{C42+C40)]

=100-C51-C5

=100'C5/(C5+C6)

=100'C6i'(C5+C6)

=100'C5/(C5+C51)

=100'C51/(C5+C51)

=(100°C4-C5'C10-C51'C43yC52

=C52*(C60-C11)/(C12-C11)

=C52-C62

=10*C12*C62
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Mpogonmkexnne Tabnuybl E.2

FAuelika YpaBHeHe

C65 =10*C11*C63

D4 =04*1000/119.8

D10 =010*1000/119.8

D17 =09*1.299

D22 -IF(C$19>0. «HeT gaHHbIX». IF(C7=0.0.C15*0.0005478))

D25 =016*0,0009692

D26 =IF(C19<=0.0.C 19*0.000577)

D28 =IF(C19<=0.D22.D25)

D48 =048*0.00035

D49 =049*0.00035

D64 =3.5*012*062

D65 =3.5*011*063

E15 =E8*0000

E15 =E7*4000

E17 E9’3.691

E18 =E16*1.769

E19 =E15-E18

E20 =IF[E$7=0. «MpucytcteyeT Tonbko NaCl», IF(ES19<=0. «lpucyTtcTByeT Tonbko CaCl2». «[pucyTcTByloT
CaC12un NaCl»)]

E22 =IF[E$19>0. «HeT gaHHbIx». IF(E7=0.0.E15*1.565)]

E25 =E16*2,769

E26 =IF(E19<=0.0.1.648*E19)

E28 =IF(E19<=0.E22,E25)

E30 =100*E28/(E28+E26+10000*E6)

E32 =100*E26/(E28+E26+10000' E6)

E33 =26.432-1.0472*E30+0.00798191 *E30A2+0.000052238*E30/B

E34 =IF(E32=0. «HepacTtBopumsblit NaCl oTcyTcTByeT». IF(E32>E39. «HepactBopumsblii NaCl npucyTcTByeT».
«Becb NaCl pacTBopuMbIii»))

E37 =IF(E$19<=0. «HeT AaHHbIX». 100*E16,'E6>

E38 =IF[E33>E32. E30. IF(E$7=0.0.E37A2*-0.00000000024708+E37*0.00022567-0,21348)J

E39 =IF(E$19<=0. «HeT faHHbIx», 26.432-1,0472“E38+0,00798191 *E38A2+0.000052238* 138A3)

E40 =IF(E39>E32.E32.E39)

E42 =IF(E32>E39.E38,E30)

E43 =0.99707+0.006504*E40+0,007923*E42+0.00008334*E42*E40+0.00004395*E40A2+0,00004964*E42/R

E44 =lOOOO'E42' E43

E45 =10000*E40*E43
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FAuelika YpaBHeHe

E48 =IF(E39>E32.E26.E40'[E44+(10000*E6))/(100-E40)J

E49 =E26-E48

E51 =100*E6/[E43'(1004E42+E40))]

E52 =100-E51-E5

E54 =100'E5/(E5+E6)

E55 =100'E6/(E5+E6)

E57 =100*E5/(E5+E51)

E58 =100'E51/(E5+E51)

E60 =(100'E4-E5*E10-E51'E43yE52

E62 =E52*(E60-E11Y(E12-E11)

E63 =E52-E62

E64 =10'E12*E62

E65 =10*E11*E63

F4 =E4*1000/119.8

F10 =E10*1000/119.8

F17 =E9*1,299

F22 =IF(E$19>0. «Har AaHHbIx». IF[E7=0,0.E15*0.0005478)}

F25 =E16*0,0009692

F26 =IF(E19<=0.0.E19*0.000577)

F28 =IF(E19<=0.F22,F25)

F48 =E48*0.00035

F49 =E49*0,00035

F64 =3.5*E12'E62

F65 =3,5*E11'E63

G15 =G8*10000

G15 =G7*4000

G17 =G9*3,691

G18 =G16*1.769

G19 =G15-G18

G20 =IF[G$7=0. «MpucytctByeT Tonbko NaCl», IF(GS19<=0, «MpucytcTBYeT ToNbko CaCl2», «lpucyTcTByOT
CaCl2un NaCl»)]

G22 =IF[G$19>0. «HeT AaHHbIX». IF(G7=0.0.G 15*1.565)]

G25 =G16*2.769

G26 =IF(G19<=0.0.1.648*G19)

G28 =IF(G19<=0,G22.G25)

G30 =100*G28/(G28+G26+10000*G6)
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FAuelika YpaBHeHe

G32 =100*G261(G28+G26+10000*G6)

G33 =26.432-1.0472*G30+0.00798191*G30A2+0.000052238G30A3

G34 =IF[G32=0. «HepacTBopumbIii NaCl oTcyTcTBYyeT», IF(G32>G39, «HepactBopumsbliii NaCl npucytcTByeT».
«Becb NaCl pacTBOpUMbIii»))

G37 =IF(G$19<=0. «HeT AaHHbIX». 1004316/G6)

G38 =IF[G33>G32. G30. IF(G$7=0,0.G37A*-0.00000000024708+G37*0.00022567-0.213438)]

G39 =IF(G$19<=0. «HeT faHHbIx». 26.432-1.0472*G38+0,00798191*G38A2+0.000052238*G38A3)

G40 =IF(G39>G32.G32,G39)

G42 =IF(G32>G39.G38.G30)

G43 =0,99707+0.006504*G40+0.007923*G42+0.00008334*G42*G40+0,00004395*G40A2+0.00004964 *G42A2

G44 =10000'G42'G43

G45 =10000*G40*G43

G48 =1F[G39>G32,G26.G40*(G44+(10000*G6))/(100-G40)]

G49 =G26-G48

G51 =100*G6/[G43*(100-{G42+G40))]

G52 =100-G51-G5

G54 =100*G5/(G5+G6)

G55 =100*G6/(G5+G6)

G57 =100*G5/(G5+G51)

G58 =100*G51/(G5+G51)

G60 =(100*04-05*010-G51 *G43>/G52

G62 =G52*(G60-G11 V(G12-G11)

G63 =G52-G62

G64 =10*G12*G62

G65 =10*G11*063

H4 =G4*1000/119.8

HIO =G10*1000/119,8

H17 =G9*1.299

H22 =IF(G$19>0, «HeT faHHbIx». IF(G7=0.0.G 15*0.0005478))

H25 =016*0.0009692

H26 =IF(G19<=0.0.G19*0.000577)

H28 =IF(G19<=0.H22,H25)

H48 =G48*0.00035

H49 =049*0.00035

H64 =3.5*012*062
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H65 =3.5*G11*G63
MpumeyaHne — Hwxe NpUBOAATCA ypaBHEHUS ANA Aveek «I». BaxHO 4eTKo pasnuyaTb «1» (4ncno) m «I»

(6yksy).

115 =18*10000

115 =17*4000

117 =19*3.691

118 =116*1.769

119 =115-118

120 =IF[I$7=0, «MpucyTtcTeyeT Tonbko NaCl», IF(1$19<=0. «MpucytcteyeT Tonbko CaCl-», «lpucyTcTByloT
CaC12 n NaCl»)]

122 =IF[1$19>0. «HeT gaHHbIX». IF(17=0,0.115*1.565)]

125 =116*2.769

126 =IF(119<=0.0.1.648*119)

128 =IF(119<=0,122.125)

130 =100*128/(128+126+10000%16)

132 =100*126/(128+126+10000%16)

133 =26.432-1.0472*130+0.00798191 *I30A2+0,000052238*I130A3

134 =IF[132=0. «HepacTtBopumsblii NaCl oTcytcTByeT». IF(132>139, «HepactBopumblii NaCl npucyTcTByeT».
«Becb NaCl pacTBopuMblii»))

137 =IF(1$19<=0. «HeT gaHHbix». 100*116.16)

138 =IF(133>132,130. IF(1$7=0,0.137A2*-0.00000000024708+137*0.00022567-0.21348)]

139 =IF[I$19<=0. «HeT AaHHbIX». 26.432-1.0472*138+0.00798191*138A2+0.000052238*138A3))

140 =IF(139>132.132.139)

142 =IF(132>139.138.130)

143 =0.99707+0.006504*140+0.007923*142+0.00008334*142*|40+0.00004395*[40A2+0.00004964*142 A2

144 =10000*142*143

145 =10000*140*143

148 =IF[139>132,126.140*{144+(10000*16)Y(100-140)]

149 =126-148

151 =100*16/[143*(100-(142+140))]

152 =100-151-15

154 =100*15/(15+16)

155 =100*16/(15+16)

157 =100*15/(15+151)

158 =100%151/(15+151)

160 =(100*14-15*110-151 *143)/152
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FAuelika YpaBHeHe
162 =152, (160-1y(112-111)
163 =152-162
164 =10*112*162
165 =10*111*163
MpumeuvaHne — Cnepylolme ypaBHEHUA BKIOYAOT 0603HaUeHNe aueek «J». BaxHo yeTko pasnnyatb «1»

(uncno) un «1» (6ykay).

J4 =14*1000/119,8

J10 =110*1000/119.8

J1i7 =19*1.299

J22 =IF[1$19>0, «HeT gaHHbIx», IF(17=0.0,115*0.0005478)]
J25 =116*0.0009692

J26 =IF(119<=0,0,119*0.000577)
J28 =IF(119<=0,J22.325)

J48 =148*0.00035

J49 =149*0.00035

J64 =3.5%112*162

J65 =3.5*111*163
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MpunoxeHne F
(cnpaBoy4HOE)

B3ATve Npo6, KOHTPO/Ib 1 OT6PaKoBKa MaTepmasnos A/ 6YpOBbIX PAcTBOPOB

F.1 MpuHumnn

MeToAvKa B HACTOSLLEM MPUIOXKEHUN ONUCbIBAeT MeToAbl 0T6opa 06pasL0B, KOHTPONSA U OTOPAKOBKM MaTepuanos
AN 6ypoBbIX pacTBOPOB, OTBeYatoLWwmnx Tped6oaHnam FOCT 33213. OHa pacnpocTpaHsieTcs Ha 6apuT, remaTuT, 6EHTOHUT,
HeobpaboTaHHbIl 6€HTOHUT. OCMA-GEHTOHUT, aTTanyNbrMT. CEMUOMNT, HU3KOBA3KYI0 TEXHWYECKYI Kapb6okcumeTunuen-
NI0N103y. BbICOKOBSAI3KYI TEXHMYECKY0 KapOOKCUMEeTUMLUEennono3y, Kpaxman, HU3KOBA3KYH MO/IHAHWOHHYIO Lenonosy,
BbICOKOBSA3KY0 MO/IMAHWOHHYIO Lie/i0103y, KCaHTaHOBbI Nonnumep.

F.2 0OT60p Npo6 NopowKoo6pa3HOro Matepnana B MeLlkax

F.2.1 fJomkHO 6bITb B3ATO 15 nnun 6onee npo6 no 0.5 kr (1 dpyHT) OT KaxAolk napTun, KoTopble 6yayT 06beAnHeHbI
B o6paseL AN ucnbiTaHuii (cm. F.4).

F.2.2 Ans kaxgoi naptmn n3 1000 MeLIKOB UK MeHee NPobbl AOMKHbI 6bITb B3ATbl 13 15 MeLLKOB.

F.2.3 OT60p Npo6 NpoBOAAT NO NHO60MY M3 CNefylLWmnX MeTo40B, COr1acoBaHHOMY MexAy 3auHTepecoBaHHbIMU
cTopoHamu:

a) npo6a Becom He MeHee 0.5 kr (1 doyHT) oTGMpPaeTCs U3 BepxHeli YacTu KaxAoro MeLlka;

b) ncnonb3yetca npobooTb6opHaa Tpybka, obecneynBalollas BbIEMKY KO/IOHKM MaTepuana AnamMeTpoMm He MeHee
2.5 cm (1 atoiim). Tpy6ka BBOAMTCA B MELLIOK Takvx» 06pa3oM, YTOGbl 13BeYb KOSIOHKY MaTepuana npaktunyecku no scei
ANVHe Meluka.

F.30T160p npob nopowkoobpa3Horo matepnana 6e3 tapbl

F.3.1 OT60p Npo6 Cc NoMoLbio TPYGKM NPUMEHSIOT Npu c60ope 06pa3LoB U3 KOHTEHEPOB AN XPaHEHUS BMECTUMO-
cTbto 25 000— 100 000 kr (25—100 MmeTpuyeckmx TOHH), MPU 3TOM UCMoNb3yemas Npo6ooT6opHasa Tpybka fomkHa obecne-
uMBaTb U3BMIEUYEHUE KOIOHKM MaTepuana anameTpom He MeHee 2.5 cm (1 aroiim). AnnHa Tpy6KM fomkHA 6bITb ,OCTATOUYHON
[ANA N3BNEYEHNS JOCTAaTOYHON NPO6LI C BEPXHEN YacTh [0 HUXHEl YacTu KOHTeliHepa ¢ 0TbupaemMbiM MaTepuanom.

F.3.2 113 kaxgoli napTum (koHTeliHepa) oT6MpatoT no 15 npo6. Ecnu pa3mepsbl KOHTEHepa He NO3BONSAT NOMYYUTb
npo6y onucaHHbIM 06pa3om, TO ee Noay4yalT CNOCO60M, COrflacoBaHHbIM MeXAy 3auHTepecoBaHHbIMWU CTOPOHAMM.

F.3.3 13 KoHTeliHepoB, BMeLatoLwux MeHee 20 000 kr (20 meTpuyecknx TOHH) (20 ANUHHBIX TOHH), NOMYYalT He
MeHee 0fHOI Npo6bl U3 KAXA0ro KoHTelHepa, Ana napTuii o6bemom A0 10 koHTeliHepoB. O6Lee koNn4ecTBo Npo6, no-
JIYYEHHBIX U3 KaXAoi napTum paamepom 100 000 kr (100 meTpuyeckux TOHH). (98 ANIMHHbLIX TOHH) UK MEHee, He JO/MKHO
6bITb MeHee 10.

F.4 MoarotoBka o6pasua AN UCNbITAHW

F.4.1 Mpo6bl, B3ATbIe U3 KaXOW NapTun, 06beAVHAIOT, NepemMeLlMBaloT U AeNAT Ha YeTblpe YacTu unun 6onee ana
nonyyeHns o6pasLoB 415 ucnbiTaHnii Becom 7 Kr (15 dhyHTOB), KOTOPbIE AO/MKHbI 6bITb NOAENEHbI HA TPW paBHbIe YacTu.

F.4.2 Kaxaylo yacTb NOMeLaT B repMeTUYHYI0 BlaroHenpoHuuaemyto ynakosky. OguH obpasel, nepefaercs no-
KynaTesno. ofuH — NoCTaBLY1Ky, a TpeTuii obpasel, 0CTaBAT A8 KOHTPO/IbHbIX UCMbITAHWA (MPU HE06X0AMMOCTN).

F.5 UcnbiTaHna

Kaxpgas cTopoHa npoBOoAWT MO OAHOMY UW3MepeHuo cBoero obpasuya ANS UCNbITaHUA B COOTBETCTBUAM C
KOHKPEeTHOW(bIMW) Npoueaypoii(amn) ncnbitaHnini, 0603HaveHHol(biMn) B TOCT 33213.

F.6 KoHTponb

MHcnekTopy, BbiCTynawemMy 0T UMeHW nokynaTens, AO0/DKHbI GbiTb NPefocTaB/ieHbl BCe HEOOXO0ANMbIE CPeACcTBa
ANA TWaTtensHoro ot6opa Npo6 u KOHTpons. Ana oT6opa nNpo6 M NpoBeAeHUs NPUEMOYHbIX UCMbITaHUii BblgenseTcs

wecTb AHEW.
F.7 OT6pakoBKa
OT6pakoBKa MaTtepuana, BCeACTBME HEMPOXOXAEHUS UCMNbITaHWiA, NpefnucaHHbIX cneundmkaumeid, JomkHa ObiTb
[loBe/ieHa 0 CBefeHUsi MOCTaBLYMKa HENOCPEACTBEHHO NOC/E 3aBEPLUEHUsI UCTIbITAHUI C yka3aHWeM NPUUKHbI OTGPaKOBKMU.
F.8 MoBTOpPHbIE UCMbITAHNSA

F.8.1 Mo6as U3 3aMHTEPecOoBaHHbLIX CTOPOH B TEUEHWE OAHON HEeAenn ¢ AaTbl COCTABNEHUSI NPOTOKOMA UCXO4HOTO
UCMbITAHUST MOXET NOTPEe60BaTh MOBTOPHOTO MCMbLITAHUS.

F.8.2 Mpn HEeBO3MOXHOCTW JOCTMXEHUS CTOPOHAMM [OTOBOPEHHOCTU TpeTuii o6pasel, maTepuana foctaBnsiercs
B HEPACNaKOBAHHOM BUAE 4151 NPOBEAEHUs UCTbITAHWI B HE3aBUCUMOI na6opatopuu, Npyu 3TOM pesynbTaT 3Toro apbu-
TPaXHOr0 UCMbITaHUA ByfeT 06s3aTesbHbIM A1 06€UX CTOPOH.
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MpunoxeHune G
(cnpaBoy4HOE)

OT60p Npo6 Ha MecTe GYpPOBOIl yCTaHOBKM

G.1 MpuHumn

B HacToALeM NpUIOXEeHWN onucaHa pekoMeHayemas MeToamka nosiyyeHns o6pasuos AN UCNbITaHUA HA MecTe
6ypOBOI1 yCTAHOBKM U3 ONpefeneHHbIX rpy30B MaTtepuanos ANns 6ypoBbix pacTBOPoB. [0 COrnacoBaHU MeXAy 3aunHTe-
pecoBaHHbIMU CTOPOHaMK 3Ta METOAWKA MOXET 6biTb MCNOMb30BaHa AN UCMbITAHUA CBOMCTB MaTepuana B COCTOSHUU
NoCTaBKN Ha MecTe GYpOBOI YCTAHOBKU.

G.2 OT60p Npo6 M3 HUXHEN yacTu (NnpeanoyTUTenbHee)

G.2.1 Annapartypa

G.2.1.1 OTBOAHOI NPO6GOOTOOPHMK, Kak NokasaHo Ha pucyHke G.1.

G.2.1.2 bpe3eHTOBbIN MeLoK guameTpom npumepHo 14 cm (5.5 awoiima) n gnnHoii 30 cm (12 gloiimos).

G.2.1.3 MoaxofAwmii KOHTelHep, HanpuMep MeLoK C 3aTaruBatLlielica TeCbMOW, CNOCOGHLI yaepxmBaTb Bce
Mesikne 4acTuLbl.

G.2.2 Npouenypa

G.2.2.1 O6BOAHOIN NPO60OTOEOPHUK NOACOEANHSAIOT K BbIMYyCKHOMY OTBEPCTUIO LIUCTEPHBI.

G.2.2.2 OTbupatoT no Tpm npobul 1.5—2.5 kr (3—5 yHTOB) Npu pasrpyske Tak. YTO6bI OHWM NPUXOAUNUCH Ha 1/4,
1/2 v 3/4 BbITpyXaemoii Macchbl.

MpumevyaHne — MoxeT 6blTb B3ATa 0fjHa Npo6a Maccoi 4—7 kr (9— 15 hyHTOB) C y4eTOM BEPOATHOCTM MOJy-
YeHns HenpeAcTaBUTesbHON NPo6bl. HanbonblMM NOTEeHUMa bHbIM NCTOYHUKOM MOTPELIHOCTM Npu oT6ope Npob aABnseT-
CA 3arps3HeHne OT NpeALecTBYIOWNX MaTeprManos, NEPEBO3NMbIX B TEX e eMKOCTAX. DTa NoTeHuyuanbHas NorpewHocTb
MOXEeT ObITb yMEHbLLEHa, ec/in He 6paTb NPo6bl C cCamoii BEpXHeli MOBEPXHOCTU WU M3 CaMOro NepBoro matepuana u3
HWXHeli yacTu. [ipyroil noTeHunanbHON NPUYMHON NorpelHocTn oT6opa Npob ABnseTcs B3ATME MaTepuana u3 06BoAHOrO
npo600TO60PHUKA, KOrfa LIaHr 3ano/IHEH TOMIbKO HANoJ/IOBUHY. DTO MOXET CAy4MTbCA, Korga KOHTelHep noyTy nycT uau
noTok MaTepuana 6bi1 npepsaH. B aTux cnyyasx uMeeT MecTo cerperauus.

G.2.2.3 [lo oT6opa KaxAol oTAenbHOW Npobbl HA MTHOBEHME OTKPbIBAKOT kianaH A/ss BbIMbIBAHUSA U3 0OBOAHON
TPpybbl 3axBayeHHOro martepuana. YncTblii 6pe3eHTOBbIi MELOK NPUBA3bIBAIOT K NPOGOOTOEOPHUKY U HAMOMHAKT ero 3a
O HO OTKPbITME KNnanaHa.

MpumevyaHne — YacTuyHoe 3aKkpbiTue BO3ﬂ|yLLIHO-CprﬁHOI'O KnanaHa HWXHEro BbIMYCKHOro OTBepCcTua A0
nonyyeHns nNpobbl YacTo CNOCO6GCTBYET NONYHYEHMNIO NOTHOTO MELKa C MUHUMAa/IbHbIM KOJIMYECTBOM MbIIN.

G.2.2.4 Mpoby akKypaTHO NepeHOCHAT U3 6Pe3eHTOBOr0 Mellka B MELIOK C 3aTArMBalLLelica TeCbMOi Uan Apyron
noaxoAswuii KoHTelHep. Ha KOHTeliHep HaknenBalT 3TUKETKY C YKa3aHWeM BaxHOW UHopMaunm.

G.2.2.5 bpe3eHTOBbI MELLOK ONOPOXHAKT A0 0T60pa cnegytouiero obpasya. 4na Kaxgoro KoHTeliHepa Heob6xoaun-
MO BCerga 1cnosb30BaTb YNCTbIV WU HOBbI/E GPEe3eHTOBbIV MELUOK.

G.3 Ot6op Npo6 yepnakom

G.3.1 Annapartypa

G.3.1.1 Yepnak, kak nokasaHo Ha pucyHke G.2. rnybuHoi 10— 15 cm (4—6 paroiimoB) u anuHoik 30—45 cm
(12— 18 provimos).

G.3.1.2 MoaxofAwmii KOHTelHep, HaNpUMep MEeLIOK C 3aTAaruBatwLlieiics TeCbMOW, CNOCOGHbI yaepxmBaTb Bce
MesiK1e YacTuLbl.

G.3.2 MNpoueaypa

G.3.2.1 AKKypaTHO OTKpbIBalOT BEPXHWIA NOK. He cneayeT fonyckatb coyfapeHus KpbIWKU ¢ BEPXHEl YacTblo Lu-
CTEpHbI.

G.3.2.2 YpansawT BepXHWUii MOBEPXHOCTHbIV MaTepuasn noj /KoM A5 NOAyYeHus kaHaBkv LimpuHoi B 1.5 pasa
60nblUe Yepnaka.

G.3.2.3 3ayepnbiBaloT Npoby maccoli oT 1.5 0 2.5 kr (3—5 hyHTOB) C HUXXHEN YacTu 3TON KaHaBKW U NEPEeHOCHT B
MeLLOK C 3aTAarnBatwLLeiica TeCbMolii Unu apyroit noaxoaswmii KOHTeliHep. Ha KoHTeliHep HaknenBalT 3TUKETKY C ykasa-
HVYeM BakKHOW nHhopmaumm.

G.3.2.4 Mpoueaypy NOBTOPSAOT B ABYX APYIUX TOYKAX B BepXHel yacTu matepuana B6AU3N LLeHTPasbHON YacTn n
Ha Kpasx LUCTepHbI.
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5 av (2 grolima) LWapoBoii KianaH B'5 cm (2 Aroliva) 06BoAHONM Tpy6e; 2 — BbICTyN Wiv BypTUK Ans MKCaLMM MELLIKa;
3— 3aTshkHas TecbMa. + — 6pe3eHToBbIA MeLok 14 x 30 o (6.5 X 12 AroiiMOoB); a — HarpaB/ieHre MoToka

PucyHok G.1 — OTBOAHOI NPO600THOPHMK

N

1 — pasaBVKHAs PydKa CO CIr.HOLLEVIHOM KOHEUHOI cexumeli ais netsm;
2 — fiBepHasi Netisi; 3 — MeTayvMyeckas eMKOCTb

PucyHok G.2 — Yepnak gna ot6opa npob
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Mpunoxexne H
(cnpaBoy4HOE)

OnpejeneHne akTUBHOCTM LWiiama MeTo4oM YeHeBepTa

H.1 MNpuHumnn

H.1.1 B HacToswe npouefype onMcaHo n3mMepeHune ¢ MOMOLLbI0 3/IEKTPOHHOTO TMrpoMeTpa OTHOCUTENbHOW BNax-
HOCTU HEeMmoABWXHOIO BO3Ayxa B COCTOSIHUM paBHOBECWS C HeAaBHO cobpaHHOl 1 ouunLeHHol Npo6oli wnama (cnaxua),
B3ATON M3 CTBO/MIA CKBaXWHbI. I3MepeHHas akTMBHOCTb a”, CO 3HayeHuMeMm B guanasoHe oT O Ao 1 nponopuuoHanbHa
CTpPeMNeHnio NapoB BoAbl NokngaTb (hyrMTUBHOCTL) NPOBY M CBA3aHa C XMMWYECKoli CMOCOBHOCTbIO BOAbl BCTynaTb B
peakuuio. Boga, nsmepeHne KOTOpoil NPOBOAMTCA B 4aHHOM MeTo/e, B OCHOBHOM CBfi3aHa C TUHOW 1 ApyrMu BOA0CO-
[epxalumm MruHepanamu B CnaHuax.

H.1.2 B HacToseli npoueAype faHbl KOHKPETHbIE yKa3aHWs OTHOCUTENIbHO NOlyYeHUs, TPAHCMOPTUPOBAHMSA 1 NPO-
MbIBaHUA NPo6. Takxe faHbl yKasaHusa N0 UCMbITAHMIO LWiaMa C MOMOLL b0 3/IeKTPOHHOTO rurpomeTpa. [laHHas npouegypa
BeCbMa CX0Xa C yKasaHHOl B npunoxeHun C Ana usmepeHus akTMBHOCTU GypoBOro pacTsopa Ha YrneBofopOfHON oc-
HOBe 1 obecneynBaeT HafeXHOe CpaBHEHME AaHHbIX MO aKTWBHOCTM GYPOBOro pacTBopa Ha yrieBofA0pOAHON OCHOBe n
[aHHbIX N0 aKTUBHOCTU LWWama B TOW Xe CKBaXuHe.

H.1.3 AKTUMBHOCTb LWW/amMa, M3MepeHHass Ha NOBEPXHOCTU C MOMOLbI0 JAaHHOTO WUCMbITaHWUA, BEPOSATHO, He OT-
paxaeT aKTMBHOCTb TOr0 Xe cnaHua B rnybuHe ckBaxuHbl. CBOWCTBA Wama MOryT U3MEHWUTbCA Noj BUSHUEM TeM-
nepatypbl. fJaB/leHUs N HaNPsXeHHOro COCTOAHMA N0 Mepe ABWXKEHUA U3 CTBOJIa CKBaXMUHbI Ha MOBEPXHOCTb. Kpome
TOro, 3HauuWTenbHas pasHuua B aKTUBHOCTU MexAy O6ypoBbiM pacTBOPOM W LIaMOM 3acTaBiseT akTMBHOCTb Linama
npméAnxaTbCsA K akKTUBHOCTM GYpOBOro pacTBopa Ha yr/ieBofopoAHOl OCHOBE. VI3MepeHHbIi xapakTep U3MeHeHus ak-
TUBHOCTU 6ypOBOro pacTsopa Ha yrneBoAOpPOAHON OCHOBE U LWiama U3 OAHOW CKBaXWHbl B 60/IbLINHCTBE C/ly4aes Mno-
3BONSAT CYAMTb O TOM. 4TO 06n1agaeT 60/bWUM UM MEHbLUMM 3HAYEHNEeM akTUBHOCTU — wWwiam uan 6ypoBoii pacTBop
Ha yrnesoAopoAHoON OCHOBeE.

H.2 PeareHTbl 1 annapartypa

H.2.1 CtaHAapTHble HacblleHHble pacTBOPbI CONe.
H.2.1.1 CtaHgapTHble HacblWeHHble pacTBOPbI CoNeil ykazaHbl B Tabnuue H.1.

Ta6nuuya H.1 — CTaHgapTHble HaCbIWEeHHble pacTBOPbI Coseit

Casb CAS N* aw npu 25 "C <77 'F) ir(ltigge:;p: c')"';‘j
Xnopuga kanbumns 10043-52-4 0.295 100
HuTtpat kanbumua 13477-34-4 0.505 200
Xnopwug Hatpusa 7647-14-5 0.753 200
A30THOKUCAbIV Kanuii 7757-79-1 0.938 200

H.2.1.2 PacTBOp KaxAaoli conv roToBsiT NyTeM A06ABMEHNS KOMMYECTBA COMN B rpaMmax, ykasaHHOro B Tabnuue H.1.
K 100 M AUCTUNNNPOBAHHOW MW feNMOHN3MPOBAHHO BOAbI M NepeMeLLrBaHnsa npy Temnepartypax ot 65 o 90 “C (ot 150 go
200 "F), B TeueHne 30 MuH., Nocne 4Yero pacTBop OxnaxaalwT Ao Temnepartypbl oT 25 go 27 "C (ot 75 go 80 "F). MNMocne
yCTaHOB/MEHUS PaBHOBECUSI B XWAKOCTU AO/KXHA ObITb BUAHA TBEPAASA COb.

H.2.1.3 Ecnu KpucTanbl CONn He BUAHbI, HEO6XOAUMO f06aBUTb eLle HECKO/IbKO KpUCTaslsI0B UM KPYMWUHOK TOW Xe
conu, 4To6bl BbI3BaTh BbiNafeHne ocafka. Halle Bcero aTo TpebyeTca ¢ X10PMAOM KanbLus. PekomeHayeTcs UCnonb3o-
BaTb XMMUYECKUN YncTble conn. OfHaKko ecnm HeobxoaMmo, MOXHO ncnonb3osatb NaCl nnn CaCl2 nonesoro (MpUpoAHOro)
KavyecTBa.

H.2.2 OcywwnTtenb (copbeHT), 6e3BogHbI xnopua kanbumsa (CAS Ne 10043-52-4). MoryT ucnonb3oBatbCcs gpyrne
nornoTUTENN: CepHOKMCAbINA kanbumii (CAS N? 10101-41-4) unu renb KpeMHueBoii kucnotbl (CAS Ne 112926-00-8).

H.2.3 O1eKTPOHHbI rTMrpomMeTp, BKAYaKLWWIi B Ce65 NePeHOCHON AaTyuK U MHAMKATOP OTHOCUTE/TbHOW B/1aXHO-
CTW. COT/IacHO yKa3aHHbIM HUXe xapakTepucTtukam. Ecnm faHHblil npu6op OCHaLLeH faTyMkoM TemnepaTypbl, B OTAe/b-
HOM TepMOMeTpe HeT He06X0ANMOCTH.

a) 30HA Aatynka OTHOCUTENbHON BNAXHOCTU AO/KEH NOAXOAWUTL AN BHeAPEeHWUs B BO3AYLUHYIO MPOC/OAKY B U3-
MepuUTenbHON eMKOCTU C MPO6OIA.
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b) /InHeliHOCTb OTKNUKa NpubBopa Ao/xHa obecneyunBaTb, YTO6bI KOAPPULMEHT KOPPENALUN Mexay 06bABNEHHON
aKTUBHOCTbIO CTAaHAAPTHOTO paccofiia W OTHOCUTE bHOW BMaXHOCTbIO, N3MEPEHHO NPUGOPOM Haf KaxbiM PaccosioM,
npessbiwan 0,95.

c) Mpn6op fo/MKeH NokasbiBaTb UCTUHHYIO aKTUBHOCTbL B npedenax 10 % 3a 30 MUH., NPy U3MEPEHUN aKTUBHOCTU
paccona ctaHfapTHbIX pacTBOpoB conen B H.2.1.

H.2.4 ¥YrnesogopogaHas ocHoBa 1.0—1.5 n (0.25—0.4 rannoHa) yuctasn, He cogepxawias BoAbl. cnonb3yloT Ty
)€ OCHOBY, YTO W A5 NPUroTOB/EHMS BypOBOro pacTesopa Ha yrneBofopoAHON ocHoBe. OCHOBa He [0/KHa codepxXaTb
cB06OHOW BOAbI.

H.2.5 TepmomeTp Anana3oHoM usmepeHuns ot 0 go 105 *C (o1 32 go 220 "F) He TpebyeTcs, ecnu npubop umeert
BCTPOEHHbI TepmMomeTp.

H.2.6 i3mepuTenbHaa eMKoCTb, peKoMeHAgyemMas uan noctasnsemasi npoM3BoAnTeNIeM, BMECTUMOCTbIO, 4OCTaTou-
HoW ans obecneyeHns Naowaamn NOBEPXHOCTU XUAKOCTH, npumMepHo oT 30 fo 50 cm2 (oT 4.5 po 7.75 proiima2). EMKocTb
[0/MKHa BbITb CHabXeHa repMeTUYHO KPbILLKON, KOTOopas Npu NpocBep/iMBaHumn obpasyeT repMeTUYHOe YNJ0THEHNEe BO-
KpYr koprnyca 30HAa gaTumka v TepmomMeTpa (Mpu UCnosib30BaHnm).

H.2.7 N3onupylowan pybalika Wan 4exon u3 neHonnacta AN NW3MePUTENIbHOW eMKOCTW. UYexon Ao/KeH MI0THO
NoAXOANUTbL U N30/IMPOBATb CTEHKM U HU3 EMKOCTU OT TemnepaTypHbIX thaykTyaunii. Mpn6op MoxeT 6biTb OCHALLEH YCTPOii-
CTBOM /151 NOAAEepXaHusi NOCTOSIHHOW TemnepaTypbl NPo6bl. B KauecTBe anbTepHaTUBbl EMKOCTb MOXHO AepXaTb Ha BO-
[sIHOI 6aHe C NOCTOSIHHOW TeMnepaTypoii.

H.2.8 MunnumeTtpoBas bymara.

H.2.9 BymaxHble nofoTeHua, oAnH NN HECKO/IbKO PY/IOHOB.

H.2.10 ByTbinb AN NPOMbIBKY, N1ACTUKOBAS U CTEKAAHHAS BYTbl/lb BMECTUMOCTbI0 500 MA ¢ HaBUHUYMBaOLW elica
KPbILLKOI.

H.2.11 Cuto ¢ pasmepom siveek 0.589 mm (28 meLw).

H.2.12 'pagyvpoBaHHas MeH3ypKa BMeCTUMOCTb0 400 m.

H.3 Mpoueaypa

H.3.1 Kanub6poBska rurpometpa

H.3.1.1 ToTOBAT [OCTATOYHbIi 06bEM CTaHAApPTHOro 06pasua C M3BECTHON OTHOCUTEsIbHON BNAXHOCTbIO, YTOGbI
NOKPbITb AHO U3MEpPUTENbHON eMKOCTU A0 ry6uHbl Xugkoctn 12 m (0.5 aoiiMa) nnu kak Toro TpebyloT pekomeHgaumm
npounsBoAnNTENSA. TN PACTBOPbI COMeEli XpPaHAT NAOTHO 3aKPbITbIMKU BO M36eXaHre NpoavBa, UcnapeHus unu nonagaHus
3arpsasHeHnii.

H.3.1.2 [laTumk ocywawT 6e3BOAHbIM X/IOPUAOM KasfbLusi UAW APYTUM OCYLUMTENEM B U3MEPUTENILHOW eMKOCTH,
NoMecTVB 30HA AaTumnka (BCTaBNEHHbIA B KPbILLKY €MKOCTU) B BO3AYLLHYO NPOCOIiKy Hag conbio. XXAyT oT 10 4o 15 MUH.
3HayeHne OTHOCUTENbHOW BAAXHOCTU 24 % UAKN HUXe CBUAETENbCTBYET O CyXOCTM JaTunka. PaccTtosiHne mexay fatyu-
KOM W NornoTuTenem Ao/MKHO cocTaBnsaTb 12 m (0.5 gloiima); 9To Xe paccTosiHne cnefyeT cOXpaHATb nNpu padoTe ¢ pac-
TBOpaMu conei n npobamu Wwnama. HenocpeCcTBEHHbIN KOHTaKT AaTtumka ¢ npobamu nan pacteopamm He gonyckaeTcs.

H.3.1.3 [laTuuk B KpbILIKE U3MEPUTENbHOV EMKOCTW NepeHOCHT B NepBblii (C CaMbiM HU3KMM aw) cTaHAapTHbIA pac-
TBOP 1 0CTaBNAT Ha 30 MVH. ANA AOCTUXEHMA paBHoBecus. TemnepaTypa CTaHAapPTHbIX pacTBOPOB [0/KHA ObiTh
0T 24 00 25'C (0T7580 77 T).

H.3.1.4 laTunk U3BnekawT N3 eMKOCTW C NepBbIM PacTBOPOM M MOMELLAIOT B €MKOCTb C PacTBOPOM, MMELUM
creflytoLLyto nocsie nepsoro U3BECTHY akTUBHOCTb.

H.3.1.5 MosTopsaT npoueaypy no H.3.1.3 1 N3MepsoT OTHOCUTE/IbHYIO B/IAXHOCTb A8 KaX40ro pacteopa, oT ca-
MOt HU3KOI O CaMOi1 BbICOKOW aKTUBHOCTU a,V.

H.3.1.6 Kaxxgomy cTaHAapTHOMY pacTBOPY AakT TO e BpeMs AN JOCTUXKEHUA paBHOBECUA. 3anncbiBatoT nokasa-
HUSI TeMnepaTtypbl 1 OTHOCUTE/bHOW BNaXHOCTU B npoueHTax (% RH). CTposT rpaduk 3aBucumMoct % RH 0T akTUBHOCTU
KaXJ0ro pactsopa aw.

H.3.2 N3mepeHne akTUBHOCTK LWama, 3arpsi3HeHHOro yrnesogopogamu 3¢

H.3.2.1 faTumk ocywaltoT oT 10 o 15 MuH. cornacHo H.3.1.2.

H.3.2.2 Co6upatoT cBexylo Npoby LnamMa HenocpefcTBEHHO M3 o6opyfoBaHus ANSA yaaneHus TBepaoi asbl Ha
KOHEYHOM 3Tane, cTapasicb MMHUMWU3NPOBATb €e KOHTaKT C BO34yxoM. KonmuecTBo 6ypoBOro pacteopa, ocTaBLUerocs Ha
wname, He06X04MMO MUHUMU3NPOBATb.

H.3.2.3 fo6aBnstoT 300 M yrneBoAopoAHOM OCHOBbLI NPV KOMHATHOW TemnepaType B 500 mMn 6yTbinb Ana Npo-
MbIBKM.

H.3.2.4 OTmepsatoT npumepHo 100 mn ceexero HennoTHoro wnama (H.3.2.2) B 400 Mn rpafyMpoBaHHY0 MEH3YpKy.
LLinam nepeHocAT B 6yTblb, COAEPXKALLYIO YI/1€BOLOPOAHYIO OCHOBY, U 3aBUHUMBAIOT KPbILLKY.

H.3.2.5 ByTbl/ilb HECU/IbHO BCTPAXMUBAIOT BPYUHYO B TeveHune 30 C.

H.3.2.6 KpbIlwKy CHUMAOT 1 MOMELL AT CUTO NOBEPX rop/ibILKa 6YTbI/IN. YT1€eBOAOPOAHYI0 OCHOBY C/MBAIOT, OCTaB-
nasa wnam B 6yTbinn.

H.3.2.7 BHOBb fo6asnsaioT 300 M yrneBoAOpPOAHON OCHOBbI B OyTbl/lb, COAEPXALLYyl0 FOT Xe LWaam, 1 NOBTOPSAT
warn no H.3.2.5 n H.3.2.6. MpoMbIBKY NOBTOPSIIOT A0 TeX NOP. NoKa YrneBoAopoHast OCHOBA He GyAeT BbIrNsaAeTb YACTON
nocne B36anTbiBaHNA CO WAAMOM (06bIYHO OT ABYX A0 YETbIPEX MPOMbIBOK).
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H.3.2.8 Mocne NpombIBKM Wnama OCHOBY cnuBatoT. LLnam BbIMBAKOT Ha TPU UK YeTbipe cnos abcopbupyroLmx
6yMaxHbIX nofoTeHel,. LLnam o6epTbiBaloT NONAOTEHLEM V1 OCTOPOXHO NpoMaknBatoT. Heo6x04MMO MUHUMU3NPOBATL KOH-
TaKT Wiama C BO3JyXOM.

H.3.2.9 OT 35 g0 45 M1 NPOMBITOrO WiaMa 6bICTPO NepPeHOCAT B M3MePUTENbHYI EMKOCTb. V3MepuTenbHy em-
KOCTb NMOMeLLaloT B N30/IMPYIOLLYI0 NEHOMNACTOBYIO pyballKy Wan BOASHYI0 6aHI0 C NOCTOSIHHON TemnepaTypoli npu uc-
nosib3oBaHnn. HafgesalT KPbILLKY.

H.3.2.10 KpbIWKY eMKOCTU 3aMEeHSI0T KPbILWKOI, B KOTOPOI YCTAaHOB/IEH OTKa/IMb6pOBaHHbIN AaTyuk nupomeTpa.
CnepyeT y6enTbCs, YTO AATUNK HAXOANUTCS B BO3AYLLUHOM MPOCTPAHCTBE Ha paccTosaHun 12 mm (0.5 glolima) Haf LWwnaMom
M He kacaeTcs ero. Temneparypa npo6bl Wwiama fo/mkHa 6biTb 0T 24 o 25 "C (oT 75 o 77 *F).

H.3.2.11 T'vrpomeTp BKMOYAIOT, XAYT 30 MUH. (TOT Xe nepuos BPeMEHU, YTO M NPU KambpoBKe No CTaH4apTHbIM
pacTBopam) 1 3anucCbiBalOT OTHOCUTE/IbHYIO BNXXHOCTb B MPOLEHTax n TemnepaTypy.

H.4 BbluncneHnsa. AKTUBHOCTb LWinaMa 3¢

H.4.1 HaxogAT OTHOCUTE/IbHYI0 BNAXHOCTb, NoyyYeHHyto B H.3.2 no rpadwky, noctpoeHHomMy B H.4.1.6. Onpegens-
10T 1 3anncbiBalOT COOTBETCTBYIOLLYIO aKTUBHOCTbL OYpOBOro pacteopa Ha rpaduke a’p.

H.4.2 Ecnu HenocpeACTBEeHHblE U3MEePEeHWUA He MPOBOAWIUCHL, CAeAYIT AaHHbIM UHCTPYKUMAM NPy NOCTPOEHUN
rpaduka:

a) no AaHHbIM 0 cTaHgapTax B H.3.1 cTpoAT rpaduk % RH oTHOCUTENBHO a,v Ha MUIIMMETPOBOIA Bymare;

b) HAHOCAT Ha MUNIMMETPOBKY AaHHble, NONyYeHHble ANA KaxAoi npobbl (H.3.2). 1 onpeAensoT akTUBHOCTb Lina-
Ma ac.

74



FOCT 33697-2015

Mpunoxetue |
(cnpaBoy4HOE)

XUMnyeckuit aHanM3 akTUBHbIX CYyNbgUL0B
no mMeToAy C rasoaHanusatopom Mappera

11 NpuHumnn

11.1 B HacTosei npouedype UCNONb3YIOT razoaHanu3atop FappeTta 418 U3MepeHns akTUBHbIX Cynbdnaos B Oy-
pPOBOM pacTBOpe Ha yreBoA0POHO OCHOBE. [a3oaHann3aTop OTAesNseT ra3 oT XUAKOW nNpobbl 1 NponyckaeT ero yepes
[eTeKTop cepoBoAopoAa A/ KO/IMYeCTBEHHOro aHanusa cynbuaos. Tpybka [iperepa pearvpyeT Ha H2S. nocTeneHHo
TemHes No cBoeli AnnHe Korga H2S BcTynaeT B peakuuio ¢ peareHTom B Tpy6ke. [lBa geTekTopa [perepa oxsaTtbiBalT
LIMPOKUIA AnanasoH KOHUeHTpauuii cynbhungos, npumepHo oT 1 go 4000 mr/gm3. Tpybka Ana HWU3KOM KOHLeHTpauumn Ge-
nas. noka H2S He nomeHsieT ee LBeT Ha KOPUYHEBLIA. TpybKa 415 BbICOKOA KOHLEHTpaLnMn CBeTN0-CuHAS, noka H2S He
NOMEHSIET €€ LBET Ha YepHbIi. jpyrne n3BecTHble KOMMNOHEHTLI 6YPOBOro pacTBopa WK 3arpsi3HeHusi, kpome H2S, He
BbI3bIBAIOT TAKOro M3MeHeHus LBeTa Tpy6ok [perepa.

1.1.2 AnCKN U3 CBUHLOBOI MHANKATOPHOI GyMaru MOXHO NOMecTUTb B ra3oaHanusatop Fapperta AN kauecTBEHHOro
onpefenieHns NpUCyTCTBUA UK OTCYTCTBMA cynbduga. Ecnm noTeMHeHne CBUHLOBO UHAMKATOPHOI 6ymary cengeTtenb-
CTBYET O NpUCYTCTBUU Cynbduga, 415 Ka4eCTBEHHOIo aHannsa Ucnonb3yT TpybKy [perepa.

1.1.3 AHann3npyloT Becb 6ypoBOIl pacTBOp Ha Yrn1eBOAOPOAHOV OCHOBE, a He unbTpar, 4719 06HapyXeHus Bcex
aKTUBHbIX CyNbnAoB. AKTUBHbIE CY/bKAbl 0GLIYHO SBMSIOTCA NPOAyKTaMW HelTpanusauum H2S u n3BecTn Nac He
BCTYNUBLLUNIA B peakymio ras H *. icnonb3oBaHne cnaboli KCNoTbl B ra3oaHannsaTope BbICBO60XAaeT ras H2S u3 aktue-
HbIX CyNb(NAOB, HO HE U3 UHEPTHbIX CYNb(PMA0B, TakUX Kak CynbMua LuMHKa, Meanm uam ceBuHua.

.2 PeareHTbl 1 annapatypa

1.2.1 PacTtBop NUMOHHOW kucnotbl (CAS Ne 77-929). geamynbratopa/msonponaHona (CAS Ne 67-63-0). [oToBAT
pacTBOpP 2 MO/b/N IMMOHHOI KNCNOTLI NyTeM pacTBopeHns 420 r TMMOHHON KUCNOThI, Y. 4. a., B 4eNOHN3NPOBaHHOI Bofe
Ansa nonyyenmsa 1000 mn pacteopa. B 1000 mn 2 monb/gM3 pacTtBopa IMMOHHOW KMCAOTbl BMewwnBatoT 200 Ma n3onpo-
nadona v 25 mn geamynbraropa.

1.2.2 MeHoracutenb. oktaHon (CAS Ne 111-87-5), Bo chnakoHe-kanenbHuue.

1.2.3 AueToH (CAS Ne 67-64-1).

1.2.4 M'a3-HOCUTENb, UHEPTHbLIN NO OTHOLLEHUIO K CEPOBOAOPOAY, COMAM CyNb(NAOB, TMMOHHON KMCNOTe, Ae3MY/1b-
raTopy. M30/ponaHosly W peareHTam B Tpy6ke [perepa. MpeanoyTUTeNbHLIM ra3oM SABASETCA asoT, XOTA AonyckaeTtcs
Avokcug yrnepoga. He cnegyeT ucnonb3osartb BO3AyX WK Apyrue rasbl, COAepXaline Kucnopoga.

1.2.5 Tpy6kun [iperepa ansa aHanm3a H2S. kak ykasaHo B Tabnuue 1.1

Ta6nunuya 11— Tpy6ku [iperepa gna aHanmsa H2S

Cynbgmapbl MapkupoBka Tpy6ku KaTtanoxHbli1 Homep TpyGKu
Tpy6ka ana HU3KoM H2S 100/a Ne CH-291-01
KOHLeHTpaLuum
Tpy6ka NS BbICOKOWA H2S 0.2 %/A N9 CH-281-01
KOHLeHTpaLuum
1.2.6 AnnapaT ¢ rasoaHanm3aTopoM l[appeTa, COCTOALWMIA U3 razoaHanmsaTopa U3 Npo3payHoro marepuana wmu

cTekna, NCTOYHMKA MHEPTHOTO rasa n perynatopa Aas/fieHns, NonaaBkoBOro pacxogomepa v Tpy6ku fperepa. KomnoHeH-
Tbl annapara flo/kHbl UMETb CefyloLne XxapakTepuUCcTUKN:

1.2.6.1 Kopnyc:

- kamepa 1:

rny6uHa: 90 mm (3.54 groiima);

AvameTp: 39 mm (1.52 groiima);

- Kamepbl 2 1 3:

rnyévHa: 90 mm (3,54 gloiima);

onametp: 30 mm (1.18 groiima);

- MpoxoAbl Mexay kamepamu:

onametTp: 2 mm (0,08 aroiima);

- MaTepwan:

npo3payHblii MaTepuan Uim cTekno, MHePTHbIE K KUcoTe, cynbuaam n cepoBogoposy.
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1.2.6.2 lucnepcunoHHas Tpy6ka:

- CTepXeHb:

anameTp: 8 mm (0.315 groiima);

onvHa: 150 mm (5.9 arolima);

- AncnepcuoHHasa dpuTTa (KonokonoobpasHas. mMesnkas):

onametp: 30 mm (1.18 groiima);

- marepuan:

HU3KUIA KO3 PULMEHT TENOBOro PacLLMPeHns, TEPMOCTOKOe CTEKNO.

1.2.6.3 Pacxogomep npeAnoyTUTeNbHO NONIaBKOBOrO TUNa, CNoCo6HbI n3MepATb 300 Ma/MUH asoTa (NpegnoyTu-
TenbHo) unm C02.

1.2.6.4 Tnbkune TPy6KN, MHEPTHBbIE MO OTHOLLEHWIO K CEPOBOAOPOAY U rasy-HoOCUTeNto, NpeanoyTUTeNbHO U3 naTekc-
HOrO Kayuyka Wan aHanornyHoro marepuana.

1.2.6.5 PUTUHIN 1 XeCTKNE TPYOKM, NHEPTHbIE MO OTHOLLIEHUIO K CEPOBOAOPOAY U KUC/OTE.

1.2.7 Wnpuy, BMeCTUMOCTbIO 10 M. CTEKNAHHbIA WAV NAACTUKOBbIN, MHEPTHBIA NO OTHOLLIEHWUIO K 6YpOBOMY pacTBoO-
py Ha yrneBoA0pOAHOI OCHOBE U Cynbduaam.

1.2.8 T'pagynpoOBaHHbIA LMANHAP BMECTUMOCTbIO 25 M.

1.2.9 SnekTpuyeckaa MarHMTHas meluanka.

1.2.10 CTepxXeHb MarHWTHOW Mewanku. 2,5 cm (1 gloiim), NOKpbITbIA cTeknoM unn MT3.

1.2.11 Tpy6ka ans BBoga cfobbl, ¢ 15 Mm (0.6 atoiima) urnoii n3 MT®S nan aHaNorMYHOro NAacTuka, MHePTHOTO Mo
OTHOLLEHUIO K 6YPOBOMY PacTBOpPY Ha yrneBofOpPOAHON OCHOBe U Cynbdnaam.

1.2.12 Msarkas KAcTouka.

1.2.13 EpWnKN ANa YACTKN TPYOKM.

1.3 TMpoueaypa

131 [ins c6opku 1 paboTbl C 060pyA0BaHNEM ra3oaHasim3aTopa Heo6XxoAnMO cnefoBaTh UHCTPYKLUAM NPON3BOANUTENS.

1.3.2 Tpybky Ans BBOAA NPO6LI MPONyCcKalT Yepes pe3nHoBY MeMbpaHy B BEpXHeil yacTu kamepbl 1. y6egmslumnch
B repMeTUYHOCTU COELUHEHUS.

1.3.3 Kopnyc rasoaHanusartopa ¢ yfaneHHol BepxHell 4acTbio yCTaHaBANBAKOT HA MarHUTHYI0 Mellasnky Tak. 4Tob6bl
LEHTP Kamepbl 1 HAXOAWNCH Haf LEHTPOM Mewanku. CTepxeHb Mellasku noMewaT B kamepy 1. PE3MHOBbIE HOXKM
razoaHanusatopa yAaansioT, YTo6bl ero Kopnyc Bcelt N0CKOCTbIO ONupasics Ha MeLuasky.

1.34 B kamepy 1 pgo6asnsioT 20 M IMMOHHOI KucnoTel/geamynbratopa/nsonponaHona (1.2.1).

1.3.5 1o6aBnAwT 10 kanenb neHoracuTens B kamepy 1.

1.3.6 B Tabnuue 1.2 ykazaH o6bem npobbl 1 TN Tpybkmn [iperepa. HeobxoauMbIli 415 0XUAAEMOro AnanasoHa co-
AepxaHusa cynbgunaoB. BelibrpaloT nogxoaawuii Tun Tpy6ku Jperepa. OTnambiBalOT KOHUUK C KaXAOro KOHLA TPYOKu.

1.3.7 Tpybky [lperepa BCTaBNSAT CTPEKON BHU3Y B MPUEMHUK C OTBEPCTUEM. AHaNOrMYHbIM 06pasom TpybKy pac-
XofomMepa BCTaBMAT Tak. 4To6bl Haanucb «BEPX» 6bina BBepxy. Ha kopnyce kaxpaoli Tpy6ku HEO6XOAMMO YCTaHOBUTL
KONbLeBble YNIOTHEHUS.

1.3.8 YcTaHaBNMBaloOT BEPXHIOW YacTb rasoaHanm3aropa ¥ BPY4YHYHO paBHOMEPHO 3aKpy4uMBaloT BCE BUHTbI, YTOOGbI
o6ecneynTb repMeTUYHOCTb KOJbLEBbLIX YMIOTHEHWNA. JMCNepCMOoHHYI0 TPY6KY ycTaHaBnMBaloT B kamepe 1 Ha Takol Bbl-
coTe. YTOGbl OHA HaXOAWIACh BbiLE YPOBHS XWUAKOCTH.

1.3.9 VICTOYHMK Tas3a ¢ peryisaTopoM NOACOEAMHSIIOT C NOMOLLbI TMGKOrO LWlaHra K BEpXHeli YyacTu AUcnepcuoHHol
Tpy6kn B kKamepe 1.

1.3.10 I'm6koii Tpy6KOIi coeAnHAIOT BbIXOAHOW NaTpy6ok kamepbl 3 ¢ Tpy6koii Aperepa.

BHNUMAHWE! He cnepyeT ucnonb3oBaTb 3aXWMbl Ha TMbkmx Tpybkax; Hecxartas Tpybka obecneumBaeT
cTpaB/MBaHVe AaBfeHnsa B cayyae U36bITOYHOTO faB/ieHNs.

1.3.11 C nomolyblo wnpuua 6e3 uribl HabupatoT 06bem Npobbl 6YpoBOro pactesopa, kak onpegeneHo B 1.3.6. natoc
0.5 mn n36bITka 6ypoBoro pactsopa.

MpumevyaHne — WN36bITOK GypoBOro pacTBopa kKoOMNeHcuMpyeT o6beM, ocTarwLwuiica B Tpybke Ana BBoAa pac-
TBOpA. KOTOpbI cocTaBnseT npumepHo 0.5 mA.

1.3.12 Wnpuy, NoACOEANHSOT K TpyGKe AN BBOAA PacTBOpPa U OrpaHWyMBaloT X0 MOPLUHSA, HanpumMep pe3vHOBOW
NeHTO, 4TobbI ero He BbIGUIO faBNeHneM.

1.3.13 Fa3-HocUTeNb NponyckatT B TeveHne 15 c. gepxa ppuTTy AUCNEPCUOHHOW TPYBKM HaL YPOBHEM XUAKOCTY B
Kamepe 14ns BblAyBaHUA BO3[yxa U3 rasoaHanmsaTtopa. He cnegyeTt fonyckarb BCNeHMBaHUA pacTsopa B kamepe 1. He
oTK/IoYasa nofjavy rasa-HocuTens, NPoBepsIOT ra3oaHannsaTop Ha Hanuuune yteyek. MNogavy rasa npekpaLyator.

1.3.14 BkntoyaloT MarHuTHy0 Mewwasnky. CKOpoCTb Meluasku perynnpyioT [0 o6pa3oBaHns BOPOHKW. [ucnepcuoH-
HYI0 TPY6KY akKypaTHO OnycKalT B XUAKOCTb A0 TOUYKU NPAMO Haj BpallaloLWMCs CTEPXKHEM MeLuasnku.

1.3.15 Tpybky AnA BBOAA MPOGLI OMyCKalOT, MOKA BbIXOAHOE OTBEPCTUE HEe OKaXeTCs YyTb HUXe AUCMepPCUOHHON
Tpy6KM. 3TO NO3BONNT BypOBOMY pacTBOPY Ha YrneBoAOPOAHOV OCHOBE NMONAacTb B BOPOHKY.
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1.3.16 Mpo6y ¥3 WwnpuLa o4YeHb MeA/IeHHO BBOAAT B kamepy 1. CKOpPOCTb Meluasiku yBenuunsarT 415 yaydlleHns
avcnepcuv n 4na npefoTepalleHns npuannadna 6ypoBoro pacTsopa Ha yrneBofopoAHO OCHOBe K CTeHkam kamepbl 1.
MepemelwnBaHne NPoJOMKAOT NPUMEPHO 1 MUH.

1.3.17 NopuweHb Wnpuua BHOBb (OUKCUPYIOT 1 BO30OHOBNAIT Nojady rasa-Hocutens. Pacxof ycTaHaB/MBaT OT
200 no 400 mn,'MuH. nogaepxueas NonaaBok pacxogomMepa Mexay aTuMy oTMeTKamu.

NMpumeuyanne — OpfgHoro 6annoHa asoTa (MpegnoytutesnbHo) uam C02 06bIYHO XxBaTaeT Ha noadepxaHve
[aHHoro pacxofa B teyeHne 15—20 MuH.

1.3.18 HabntogaloT 3a u3amMeHeHnsammn B Tpybke [lperepa. OTMevatoT 1 3anncbiBalOT MakCMMasibHY0 MOTEMHEBLUYIO
ANVHY (B efuHMLAX rpagyupoBku TPy6ku) A0 TOTO MOMEHTA, Kak NnepefHas 4acTb HayHeT pa3MasbiBaTbCs. MOTOK Tasa-
HoCUTENsi MOAAEPXMNBAIOT B TeUeHne 15 MWH., faxe ecnin BepXHss yacTb NpMoGpeTeT paccesiHHbI 1 NepUCTbIi okpac.
B Tpy6Ke AN151 BbICOKOW KOHLEHTpaLuy opaHXeBblil LBeT (BbI3BaHHbIN S 02) MOXeT NposiBUTLCA Nepej YepHoli nepefHei
yacTblo. OpaHxeBylo 061acTb S02 UTHOPUPYIOT NpU perncTpayuy NoTeMHeBLER ANUHbI TPY6KW. [na nydlieid TO4HOCTU
aHanusa c Tpy6koil [iperepa «3aTeMHEHHas A/IMHa» [O/HKHA 3aHUMaTb 60/blle NOMOBUHbI ANIMHBI TPYOKK; C 3TON Lenbo
Heo6Xx04MM TOUHbIV BbI6Op 06beMa Npob6bl 6ypoBOro pacteopa.

Ta6nuuya 1.2 — MaeHTudmkauma Tpy6ku iperepa (Mnuv aHanora), 06beM Npo6bl U KO3 ULMEHTBI, UCMONb3yeMble A/1A
pasnUuHbIX AMana3oHoOB KOHLEeHTpauum cynbguaos

[viana3oH KOHLUEeHTpaLmm OBem Npobi), M VoeHtmdomkaums Tpyokm dpe- KoadhchruieHT Tpy6kn3
cynbdmaos, Mr/am3 repa (Cm. Ha Kopryce Tpyoku) (1cronb3yeTcs B pacyeTax)
Ot 1.2 go 24 10,0 H2s 100/a 0.133
Or 2.4 no 48 5.0 H2S 100/a 0.133
Ot 4.8 fo 96 25 H>S 100/a 0.133
OT 30 go 1050 10,0 H2S 0.2 %/A 1330
Ot 60 go 2100 5.0 H2S 0.2 %/A 1330
Ot 120 go 4200 25 H2S 0.2 %/A 1330

3 Mpn UCMONb30BaHUM [PYrUX TPY6OK KOIPMULMEHTbI B KOMOHKE 4 W3MEHSAOT COMacHO cneuudmvkauum
npon3soanTens.

1.3.19 Annapart c razoaHann3aTopom OYuLLAlT HemMeasIeHHO Noc/e KaxAoro UCMOoNb30BaHUA ANA MUHUMU3ALUK
pasfnoxeHus nnactuka. Kamepbl U Npoxofbl NPOMbIBAKOT TENI0A BOAOA U HECU/IbHBIM MOWLLUM CPELCTBOM, UCMOMb3YS
MSATKYI0 KUCTb 1 epwmnK. PpuTT AUCNEPCUOHHON TpyBKN 1 TPYGKY ANA BBOAA NPOGLI MOIOT OpraHnyeckum pactBopuTenem,

TakMM Kak aueToH, a 3aTeM BOAON. [na BblAyBaHWs (pUTTA UCMONb3YIOT ras. MHOrAa MOXeT NoTpe6oBaThCs 3aMOUNUTb
[AMCNepCUOHHYI0 TPYOKY B CUNbHOI KncnoTe A4NA yaaneHns octaTkoB kap6oHaTa Kanbuus. Becb annapat ra3oaHannsarto-
pa crnonackuBalT 4ENOHU3UPOBAHHOI BOLOW M OCTABASAT CTEKaTb A0 BbIChIXaHWS.

1.4 PacyeTsl
Vcnonb3ys M3mMepeHHbIi o6bem nNpobbl 6ypoBoro pactesopa Vs B MUIMMAUTPAX, MAKCUMa/bHYI0 3aTEMHEHHYI0
ONVHY Tpy6ku [perepa /0 B eanHULax MapkupoBku Ha Tpyoke u KoadpuumeHT / n3 tabnuupl 1.2. BbIYUCNAIOT MaccoByto
KOHLeHTpaLMIo akTUBHbIX Cy/1bnAoB B Npobe 6ypoBoro pacteopa:
(H.1)

rae Cg-2— KOHLeHTpaLusi akTUBHbIX CYyNbOUA0B, MI/;

Vs — ob6bem npobbl 6ypoBoro pactesopa, M,
/0 — 3aTemHeHHas AnunHa Tpybku [lperepa. B eAnHULaX MapknpoBkn Ha Tpybke;
/ — KoahpULUMEHT ANna TPpY6OK, B3ATbIV 13 Tabnuubl 1.2
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Mpunoxexune J
(cnpaBoy4HOE)

Kann6poBka u Bepngukauns CTeksiHHOW nocyabl, TEPMOMETPOB,
BMUCKO3MMETpPOB, Yallek A/ peTopT 1 BeCcoB Ana 6ypoBOro pactsopa

J.1 MpuHymn

B HacToALlweM NpuaoXKeHnn npuseeHbsl MeToAbl Kanmbposkn 060py[0BaHUSA, CMOb3YEeMOro B MOIEBbIX YCIOBUSAX,
KOTOpble He onucaHbl B MeToAMKax UCMbITaHW B faHHON yacTn 1ISO 10414.

J.2 KannbpoBka annapartypbl

J.2.1 MepHana cTekAaHHas nocyaa

Kannbposka nNuneTok, rpagyvpoBaHHbIX LUWIVHAPOB M NPOYero nofo6Horo o60py0BaHns 06bIYHO BbINOJIHAETCA
NOCTaBLYVMKOM CTEK/ISAHHOM NOCYAbl, 1 MOXeT BXOAUTb B cneuudukaumio 3akasunka. Ecnv Heobxogumo, nonb3osatenu
nocyApbl AO/MKHbI NOMyYaTb OT NOCTABLUUKOB AOKYMEHTas/IbHble NOATBEPXAEHNSA KanMOGPOBKM CTEKNAHHON nocyapl. Kanu-
6poBka MOXeT 6bITb MPOBEPEHa rpaBynMeTpuyecknum cnocobom. Meproanyeckas nosTopHas kannbposka He TpebyeTcs.
MeToavka kanmbpoBKN rpagympoBaHHbIX LUAMHAPOB NpuBeaeHa B pasgene J.3.

J.2.2 TepmomeTpbl

Vicnonb3yemble Npy NOMEBbLIX UCMbITAHUAX TEPMOMETPbI, 0COOEHHO LUMPOKO NPUMEHsIEMble MeTannyeckne Tepmo-
MeTpbl C KPYroBO LUKaOoi, KannbpyoTcs No 3TaNOHHOMY TepMoMeTpy. TepMOMeTpbl NoAnexaT kanmbposke 40 BBOAA B
aKcnayaTaunto 1 3aTem Nepuoanyeckun, B 3aBUCUMOCTM OT BaXHOCTW U3MEPEHUs 1 cTabunbHoCT TepmomeTpa. MeToguka
KanMbpoBKN TEPMOMETPOB NpuBeAeHa B pasgene J.4.

J.2.3 BuckosumeTpsbl

Mcnonb3yemble Npu NoneBbIX UCMbITAHUAX BUCKO3UMETPbl KaIMbpPYTCA C NOMOLLbI0 NPOC/eXMBAEeMOro aTasoH-
HOro BSI3KOrO pacteopa. BuckosumeTpbl nognexart kanmbpoBke [0 BBOJA B 3KChyaTauuio W 3aTeM Nepuojnyecku, B
3aBMCUMOCTU OT BAXHOCTV U3MEpPeHWs U cTabubHOCTK BUCKO3MMETpa. B xode akcnayaTtauumn BUCKO3MMETPbI nognexar
noBepke Kak MUHUMYM KaXAblii Mecsl, UK valle, ecnv NMetoTCs Npu3Hakn HecTabunbHocTn. MeToguka kannbpoBku BU-
CKO3MMEeTPOB npusejeHa B pasgene J.5.

J.2.4 Becbl gna 6ypoBoro pacteopa

Becbl A1 6ypoBOro pactsopa KaaubpyrT COrnacHo MeToAuKe UCMbITaHUA HacToswero ctadgaprta no 5.2.1 ¢ no-
MOLLbIO AEVOHN3MPOBaHHOW BOAbl. PekoMeHJ0BaHHAs NePUOANYHOCTb — Nepes KaxXAbIM LUKIOM N3MEPEHUI Uan Bblon-
paeTcs onepaTopoM, komMnaHuel, nrotosastoLLeli 6ypoBoii pacTBop, UK NHOI 3aUHTEPecoBaHHO CTOPOHOA.

J.2.5 Yawkun petopTt

Yaluku peTopT KanubpyloT cornacHo MeToAnke UCnbliTaHua B pasgene J.6 ¢ NOMOLLbIO AENOHN3NPOBAHHOW BOAbI.
PekomeHf0BaHHasa NepuogNYHOCTb — Nepes KaxAbiM LUKIOM M3MepeHuii unu BbibupaeTcs onepaTopoM, KOMMnaHuen,
n3roToBnstoLLeli 6ypoBoii pacTBOpP, UAN UHOI 3aMHTEPECOBAHHOI CTOPOHOIA.

J.3 Mpouepypa. Kannbposka rpagympoBaHHbiX LUANHAPOB

J.3.1 Temnepatypa npueMHuKa n AUCTUAIMPOBAHHOW BOAbI AO/HKHA [OCTUTHYTb TemnepaTypbl OKpyxatoLel cpe-
Abl. Temnepatypy 3anucbiBatoT ¢ TOYHOCTbIO o 0.5 X (1 "F).

J.3.2 YuncTbIli, NycTOW NPUEMHMK NOMeLLalT OCHOBAHNEM Ha BECbl U TAPUPYIOT Ha HOJb.

J.3.3 Haxogsawumiica Ha Becax NPUEMHUK HaMoHAT ANCTUNNNPOBAHHOW BOAON A0 Pas/INYHbIX rpajynpoBOYHbIX
OTMETOK, KpaTHbIX 2 M1 — 415 NpueMHuka obbemMom 10 ma. 4 Mn — gns npueMHuka o6bemom 20 ma n 10 ma — ansa
npmvemHunka o6bemMom 50 M. C NOMOLLbIO MUMNETKN MW WNpuULa akkypaTHO HaNo HAT NPUEMHUK 0 TpebyeMmoli rpagyu-
POBOYHOV OTMETKM, NPU 3TOM Ha CTEHKaX MPUEMHVKa He [JO/KHO OCTaBaTbCsl BOASAHbIX Kanesb.

J.3.4 3anncbiBalOT MacChl 4151 KAX/A0T0 KpaTHOro 06beMa Bofbl HA KOHKPETHO 0TMeTKe T.J,C rounocteio 40 0,01 .

J.3.5BuuncnnicT 06bEM MPUEMHMKA HA KaXKA0W OTMETKe no copmyne:

(.1)

rae VM — 06beM NpUEMHMKA Ha KOHKPETHOI 0TMeTKe, MJT:
n\y — macca Bofbl, n
AW — NNOTHOCTb BOABI. [/M/1. MpY TemnepaTtype ucnbiTaHuii (cm. Taébnuuy J.1).

J.4 Mpouegypa. Kannbposka TepMOMeETPOB

J.4.1 Mognexauwmii KaIM6POBKE TEPMOMETP NMOMELL AT PSAOM C 3TaSIOHHLIM TEPMOMETPOM B BaHHY C MOCTOSHHOW
TEeMNepaTypoii [Unm MHy NoAXoAsLLy0 eMKOCTb 06beMoM 4 1 (1 ransoH) uau Gonee, HANOJIHEHHYIO BOAOM, B KOMHATe,
rae TemMnepaTypa OTHOCUTE/TbHO MOCTOSIHHA] M OCTaBASAT A/151 [OCTMXKEHUS paBHOBECUs Ha 30 MUH.
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J.4.2 CunTblBalOT 1 3anMCbIBAIOT NOKa3aHsa ¢ 060Mx TePMOMETPOB.
J.4.3 MNokasaHna CHUMAIOT KaxAble 5 MUH. AN NoNyYeHns MUHUMYM 4 HabopoB NokKasaHwi.

J.4.4 BblunCNAT cpefHee rnokasaHue A5 Kaxaoro TepmomMeTpa.
J.4.5 inA TepMOMEeTpOB C HacTpamBaeMoii WKanoii WKany HacTpamBaloT Ha NokasaHue 3Ta/lOHHOro TepMomeTpa.
[ns opyrux TepMOMeTpPOB BbIMOIHAT npouegypy no J.4.6.

Ta6nuya J.1 — MNNOTHOCTL BOABI B 3aBUCMMOCTU OT Temneparypsbl

C

15.0
155
16.0
16.5
17.0
175
18,0
18.5
19.0
19.5
20.0

20.5

24.0

24.5

25.0

J.4.6 MNonpaBky 4151 TepMOMeTpa BbIYNCAAT MO cneaytouweii oopmyne:

64.4

65.3

66.2

67.1

68.0

68.9

73.4

74.3

75.2

76.1

77.0

MNoTHOCTb, r/Mn

0.9991
0,9991
0.9990
0.9989
0.9988
0.9987
0.9986
0.9985
0.9984
0.9983
0.9982
0.9981
0.9980
0.9979
0.9977
0.9976
0.9975
0.9974
0.9973
0.9971

0.9970

C=R,-R2.

*C

25.5

26.0

26.5

27.0

27.5

28.0

28.5

29.0

295

30.0

30.5

31.0

32.0

32.5

33.0

33.5

34.0

34.5

35.0

roe C — 3HaueHve nonpasky, Ao6aBfsieMoe K NoKasaHusiM TepMOMETPa;
R, — cpeaHee nokasaHue 3Ta/lOHHOTO TEPMOMETPA, rpasychl;

R2 — cpepHee nokasaHve kanmépyemoro TepMoMeTpa, rpagychl.

Mpumep 1— OnpegeneHne KOppekLmMn TepmomMmeTpa B rpagycax Llenscua

R, =23.9 °C;
R2=24.2 °C;
C=239-242=-0

.3 °C.

77.9
78.8
79,7

80.6

82.4

83.3

84.2

86.0
86.9
87.8
88.7
89.6
90,5

91.4
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[1OTHOCTb.
rimn

0.9969
0.9968
0.9966
0.9965
0.9964
0.9962
0.9961
0.9959
0.9958
0.9956
0.9955
0.9953
0.9952
0.9950
0.9949
0.9947
0.9945
0.9944

0,9942

0.9940

3.2)
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Mpumep 2 — MNpuMeHeHMe nonpaeku An9 TepmomMmeTpa

C=-0.3 *C;
R =-25,0"C;
Rc (c nonpaBkoit) = 25.0 + (- 0,3) = 24,7 °C.
Cwm. onucaHve NonHom npoueaypbl B FTOCT 29224,

J.4.7 CnepyeT HaHECTM MapKUPOBKY Ha TEPMOMETP, ykasaB 3HauyeHWe Nonpasku U faTy KanubpoBku. He pekomeH-
LyeTcsl UCMo/b30BaTh TEPMOMETPLI, NONPABKa /15 KOTOPbLIX NPEBbILLAET 4OMYCKN U3MEPEHNs B ABa 1 6o/lee pas.

J.5 Mpouepypa. Kannbposka BUCKO3MMETPOB

J.5.1 3akynaloT cepTUULMPOBaHHbIN KaSIMOGPOBOYHbIN PAcTBOP WU PAcTBOP C rpachikoM 3aBUCMMOCTY (BS3KOCTb —
Temnepartypa), 0XBaTbliBaKLLNM MHTEPECYIOLLY0 06nacTb, Takyto kak 50 mMac. 100 mMa-c n 1. 4. Heo6xoaumo y6eanTb-
CS. UTO HOMEp NapTuW Ha kapTe coBnajaeT C HOMEPOM KOHTeliHepa pacTeBopa. Kaxgas napTvusa cTaHAapTHOro pactsopa
cepTudnLmpyeTca oTAeNbHO. BA3KOCTb pas/iMyHbIX NapTuii 06bIYHO HE3HAUYNTEBHO pa3/iyaeTcs.

J.5.2 BanaHcup, poTop U YallKy BUCKO3MMeTpa OuulaloT 1 cywar. BuckosumeTp nomelyaoT Ha pabouylo nosepx-
HOCTb PAAOM C PacTBOPOM B KOMHaTe C OTHOCUTE/IbHO NOCTOSIHHOM TemnepaTypoii (kone6aHus TemnepaTypbl MeHblue 3 *C
(5 *F) B yac]. OcTtaBnsAoT 4N AOCTUXEHNA PAaBHOBECUSA HE MEHEee YeM Ha 2 u.

MpuMeuyaHne — Boga 3arpsi3HAET 3TANIOHHbIN PacTBOP.

J.5.3 Bricko3nMeTp 3anyckalT Ha XON10CTOM X04y Ha 2— 4 MUH. AN pa3paboTku NOALMMNHUKOB U MeXaHn3MoB. MNpu
ypesmepHOM KonebaHun poTopa cnegyeT UcnpasuTb WU 3aMEHUTb POTOP.

J.5.4 Yawky HanonHAT KanbpoBOYHLIM PACTBOPOM A0 Pa3MeTOYHON IMHMM 1 NOMeLLalT Ha nnatopmy npubo-
pa. Mnatopmy nepemelyaloT 40 Tex Nop. Noka yposeHb pacTeopa He AOCTUrHET OTMETKN Ha pykase poTopa.

J.5.5 TepmomeTp [c TouHOCTbIO A0 * 0.1 *C (+ 0.2 "F)] nomelLaloT B pacTBOP W AepxXaT Uan 3aKpennsioT CKoTYEM
ANs NpeAoTBpaLLeHNa noBpexaeHns. Bucko3nmeTp 3anyckaloT Ha Masioil CKopocTu 0 AOCTUXEHNA cTabuabHOro nokasa-
HUs Temnepatypsl B npegenax 0.1 "C (0.2 "F) 3a 30 c. PeructpmpytoT nokasaHue TemnepaTypbl.

J.5.6 BMCKO3UMETP BX/II0HAIOT U CHUMAIOT rnokasaHus npu 600 n 300 06/MuH. Moka3aHUs OLEHUBAIOT C TOYHOCTLIO
A0 0.5 egnHuy wkanbl. Mpyu HEO6XOAMMOCT MOXHO NCMNO/b30BaThL YBENNUYNTEIbHOE CTEKNO.

J.5.7 C nomoLLbo Ararpammbl BA3KOCTb/TemMnepaTypa. NocTaBfeHHON BMeCTe ¢ KaIMGPOBOYHLIM PacTBOPOM, onpe-
[ensT BA3KOCTb C TOYHOCTbIO Ao 0.5 mMa-c. MNMoka3saHmsa no wkane npu 300 06/MyH cpaBHMBAIOT CO CTAHAAPTHOW BA3KO-
CTbIO U PETUCTPUPYIOT OTKNOHEHNE (NAC UNn MUHyC). MNMoka3saHue no wkane npy 600 06/MuH genat Ha 1,98, cpaBHMBaOT
CO CTaHAapTHOI BA3KOCTbIO U PETUCTPUPYIOT OTK/IOHEHNE.

J.5.8 He ponyckatoTcs OTKNOHeHNs, npesbiwatwme 1.5 equHnubl. ECnu 0TkIOHEeHMe 60/blue YKa3aHHbIX [ONyCKOB,
TO BUCKO3MMETP NOAMEXNT HacTpoiike n kannbposke.

J.5.9 3anucbiBaloT cepuiiHblii HOMEp BUCKO3MMETPa, faTy W OTK/IOHEeHWe. Ha BUCKO3MMETP HaHOCAT MapKMpOBKY:
fAaTy kanMbpoBKM 1 ero ctaTyc nocne KannbpoBKu.

J.6 MNpouepypa. KannbpoBka yawek peTopThbl

J.6.1 Temnepatypa yallku peTopTbl, KPbILLKN N AUCTUANNPOBAHHOW BOAbI A0/KHA AOCTUYL TeMNepaTypbl OKpyXa-
loueil cpegpl. TemnepaTypy 3anucbiBaloT € TOYHOCTbIO A0 0.5 *C (1 'F).

J.6.2 YncTylo, NycTyto YallKy peTopTbl U KPbILIKY NMOMeLaoT Ha BECbl U TapupyoT Ha HOJb.

J.6.3 YalKy peTopTbl 3anosHAIT AUCTWIIMPOBAHHOW BOAOW. Yallky 3akpbiBaloT KpbIWKOA. MoBopayvBalT Ans
N0THOrO npuneraHns. Hebosnbloe KO/MYecTBO BOAbI [JO/KHO BblTeYb Yepe3 OTBEPCTUE B KPbILIKE. V3NLWKNA BOAbI Bbl-
TMPAaIoT C KPbILLKK, He Aonyckas 3abopa BOAbl Yepe3 oTBepcTue.

J.6.4 HanonHeHHyI0 YalliKy C KpblLLKOl NOMeLLalT Ha npeABapuTesibHO TapypoBaHHble Becbl. Maccy BOAbl 3anuchbl-
BaloT C TOYHOCTbIO Ao 0,01 .

J.6.5 O6bem yallkm petopTbl VRC BbIUCAAKT, UCNOb3Ysi NIOTHOCTY BOAbI NPY TEMNepaType okpyxatolleii cpeabl
(cm. Tabnunyy J.1):

Vrc = mwfpw e J-3)
rae VRC— 06beM vallky peTopTsl, MA:
n\y — rnacca Bogpl, T;
IV — NNoTHOCTb BOAbI, I/M/1, Npn Temnepartype ucnbiTaHuin (cM. Tabnuuy J.1).

J.7 Mpouegypa. Kannbposka npoknagku ounbTpa-npecca v ynaoTHUTENbHbIX Konew,

J.7.1 BHyTpeHHWii gnameTp NPOKNaAoK UKW YNAOTHUTENbHBIX Konew, uabTpa-npecca HU3KOro AaBfeHUs, HU3KOMN
TemnepaTypbl A0/HKeH 6bITb B Npegenax 75.8—76.9 mm (2.99—3.03 atoiima).

J.7.2 Mpoknagkn v ynAoTHUTENbHbIE KO/MbLA NPOBEPSAIOT C MOMOLLbIO KannbpoB, MMEKLWUX AnaMeTpbl Mexay
75.8 MM (2.99 plolima) 1 76.9 mm (3.03 groiima).

J.7.3 Ana KOHTPONS noTepb B hUIbTPE He fOMNycKaeTCA UCMONb30BaTbh NPOKNAAKN AN YNIOTHUTENbHbIE KOMbLA,
AnaMeTpbl KOTOPbIX BbIXOAAT 38 YKa3aHHble npefesbl AoMnyCKOB.
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Mpunoxenne K
(cnpaBoy4HOE)

McnbiTaHne hunbTpayMoHHbIX CBOMCTB 6YPOBbLIX PacTBOPOB
Ha yrneBoOPOAHON OCHOBE Npu BbICOKOW TeMnepaType nof BbICOKAM AaB/ieHUEM
C NOMOLLbI0O TAMNOHNPYHOLLEro annaparta 419 U3MePEHUS NMPOHMULLAEMOCTH 1 SHeeK C 3arylkamu,
OCHaleHHbIMU YCTAaHOBOYHbIMUW BUHTAMM

K.1 MpuHumnn

K. 1.1 N3mepeHwne cBOICTB BYpOBbIX PACTBOPOB B MsiaHe uabTpaunm 1 popmMmpoBaHns TUHUCTON KOPKN Ha CTeH-
Kax CKBaXWHbl fBNAeTCs PyHAAMEHTa/IbHbIM ANA KOHTPONA M 06paboTkn 6ypoBbIX PpacTBOPOB, Tak Xe Kak 1 XxapakTepu-

CTUKMN caMoro ounbTpara, Takme Kak KOHLeHTpaumsa HedTn, BoAbl UV 3MYyNbCUN.

K.1.2 Ha aTu xapaKkTepucTWK/ BAUSIIOT TUMbl W KONMYECTBO TBEPAbIX YAaCTUL, B pacTBope, a Takke ux thunsmnyeckmne u
XUMuUyeckne B3avMogeicTena. TaMmnoHMpyoLWmnii annapaT ANS n3mepeHus npoHudaemocTtn (PPA) asnsetcs mogmduum-
pPOBaHHbLIM (PUNLTPOM-NPECCOM AN UCMbITAHUI NPU BbICOKOI TemnepaTtype noj BbICOKUM AaBfieHUeM, KOTOpPbIiA MCnofb-
3yeTcsl 419 OLEHKM 3TWX B3aMMOAENCTBUI MPU Pas/iMyHbIX TUnax uabTpyoWmx cpes nog fgasnedvem go 13 800 kMa
(2000 cpyHT/At0M2) 1 NpU TeMnepaTypax oT KOMHaTHol go 260 X (500 'F). Tak Xe Kak U cTaHAapTHbIA hunbTp-npecc
[ANA BbICOKMX TeMnepaTyp 1 BbICOKOTO faBnieHusi. PPAnpurogeH ANS NCNOb30BaHUS Kak B 1abopaTopuu, Tak U B MONEBbIX
YC/OBUSIX.

K.2 Mepbl 6e3onacHocTun

K.2.1 OrpaHuyeHve faBneHns npu ncnosib3oBaHnm PPA 3aBMCUT OT NCNOMb3YEMOI Aueitkn Ans npo6. CyliecTByoT
[iBa Tuna siyeek: ¢ pe3b60BbIMW 3araylWwkamMn 1 ¢ 3aranylikaMuy, oCHalleHHbIMW YyCTaHOBOYHbIMU BUHTaMu (paccmartpusa-
emble B HacTOsILLeM NPUIOXeHUN). Na aTuX A4eek NpedyCMOTPEHbI NATb Pa3/IMYHbIX HOMUHA/bHbLIX faBfeHnit. B uensax
6e3onacHoCT onepaTop 06sA3aH TOYHO 3HaTb MakcMmasnbHOe paboyee AaB/ieHne ycTpolicTBa BO nsbexaHue ero npesbl-
weHus. B cnyyae coMHeHWin HE06X04MMO CBA3ATLCA C NPOWU3BOAMTENIEM UM UCMONb30BATL AaB/IEHNE HIKE BO3MOXHOIO
npegena.

K.2.2 Ana 6e3onacHoii akcnayatauyun PPA onepatop [O/DKEH MOHWMAaTb U OCYLLeCTBAATb NpasBusibHyl CO0pPKy
ycTpoiicTBa. B cnyyae HenpaBwu/ibHOW CO0OpPKM, aKcnayaTauuu UM UCNonb3oBaHNsA AedekTHbIX YacTeli BO3MOXHbI Teuw,
NOBPEXEHUA U NMPUYVMHEHNE BPeaa 340P0BbI0.

K.2.3 B xoae paboTbl fiyeliku cunbHO HarpeBaroTcA. Oneparop AO/KEH 3HATb PACMOfIOXEHNE FopsAYNX y4acTKoB
Ayeek U usberatb KOHTaKkTa C HUMU. KOHTaKT C ropsayYrmMmu yyactkamu siHeek npu HopmasbHOW paboTe annapaTta MoxeT
NpPUBECTU K OXOram.

K.2.4 9Tn npnbopbl HarpeBarTCA 3/1IeKTPUYECKMM CNOCO6OM, MO3ITOMY HEOB6XOANMO CeANTb 3a COCTOSIHMEM Mpo-
BO/K/ BO M3bexaHne KOPOTKOro 3aMblKaHWs, KOTOPOE MOXET NPUBECTM K Moxapy, TpaBMaM 1 NOBPEeXAeHuto annapaTta.
Mpn6opbl JO/MKHBI NCNOML30BATLCA HA 3a3€MJIEHHbBIX MOBEPXHOCTSIX.

K.2.5 ins 6e30nacHOi akcnayatauum ruapasvyeckoin cuctemMbl NoaaepXaHusi 4aBieHust He06Xxo4MMO crefoBaTh
cnefyowmnm UHCTPYKLMAM:

a) YbenuTbCs, 4TO rmapaBnnyeckoe fasfeHne cO6poeHo, a Noka3aHne MaHoMeTpa Hacoca CTOMT Ha Hyse fo:

1) NonbITKN OTCOENHEHNSA HANOPHOTO LWNaHra oT S4Yelikn B MecTe 6bICTPOPa3beMHOr0 COeAVHEHNS;

2) NONbITKN N3BNEYEHNS AUEiK1 N3 HarpeBaTe/IbHOro cTakaHa;

3) nepemeleHnsa PPA;

4) NOBTOPHOrO HaMO/IHEHUA TMAPAaB/INYECKOro Hacoca;

5) BbINOJIHEHUA TEXHNYECKOTO 06CNYXMNBaHUSA, BKIOYAsA YNIOTHEHNEe Tekywmux (hUTUHIOB rMapaBnyeckoro Hacoca,
PUTUHIOB UK AYeliKu.

b) Mocne NOBTOPHOrO 3amnosIHEHWS WKW PEeMOHTa rMAPaB/MYECKOl CUCTEMbI creflyeT O4YUCTUTb ee OT MPONTbIX
macesi. Macso, NposiMToe Ha noJsi, MOXeT NnpejcTaB/ATb onacHoCTbL. Kpome Toro, nponmtoe Bosne PPA macno cosgaer
noXxapoonacHY cuTyaumio.

c) MNpu cbopke suelikn cnepyet y6eanTbCA, YTO YCTAHOBOYHbIE BUHTbI 3ar/yLLKN YETKO BbIPOBHEHbI U 3aTAHYTHI.

K.2.6 Ana 6e3onacHOro NHeBMaTUM4eCKOro co3gaHus AaB/fieHus B NpueMHuke o6paTHOro fasBneHuns Heobxoanmo
cnefoBaTh CEAYOWMM UHCTPYKLMAM:

a) [ns co3paHus AaBneHns B NpUemMHuKe BCerAa Ucnonb3yiiTe a3oT unun yriekncnoty. C CUAnKaTHbIMU pacTBopamu
nCnonb3yiiTe TONMbKO a30T. HuKorga He ncnonb3yiiTe cxaTblii BO3A4yX, KNCNOPOA AN Apyre HepeKoMeHJ0BaHHbIe rasbl.
Mcnonb3yemblii @30T O/HKEH NOCTaBNSATLCA B COOTBETCTBYHOLWMX 6GannoHax 1M60 AO/MKEH NOABOAUTLCA B nabopaTopuio
no BCTPOEHHOI cucteme nogayn. KpenneHue 6anioHOB C a30TOM [0/KHO 0TBe4aTb Hopmam 6e3onacHocTn. C0206bI4YHO
NocTaBNAOT B BUAe ManeHbknx kapTpugxei nog gasneHmem go 6200 kMa (900 dyHT/AoiimM2). OHM B OCHOBHOM MCMOJIb-
3Yl0TCA B NOJIEBbLIX YC/TOBUSAX.
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BHMUMAHWE! He cnepyet gonyckatb Harpesa 6ani10HoB ¢ CO2 1y KOHTakTa € OTKpPbITbIM OrHeM. Meperpes
MOXET MPUBECTUN K B3PbIBY.

BHVMAHME! 3anpewaeTtca ncnonb3oBatb 6an10Hbl C 3aKMCbi0 a30Ta B KayecTBe UCTOYHMKA faBneHus
npu ounbTpaLmm Npu BbICOKO TemnepaTtype/gasneHnn. 3akncb a3oTa MOXeT CAeTOHNPOBaTbL NPU BbICOKOM JaB-
neHun/Temnepatype nNpu Haauvyuyu cCMasku, HePTU UNKU YyINepoauCTbIX MaTepuanos. BannoHsl ¢ 3aKMcblo asota
MOTyT UCMO1b30BATLCA TONIbKO ANA aHanusa kap6oHaToOB C NOMOLL b0 ra3oaHann3aTopa fappeTta B COOTBETCTBUU
c FOCT 33213, pa3sgen A.5.

MpumevyaHne — [na uenei HaCTOSLLErO NOJIOXEHNA aHANOrOM ABNseTcs ctaHAapT [33]. pasgen A.5.

b) MoppepxvBaiTe perynatopbl U JaTyYvku faB/eHWS B XOpOLEeM COCTOAHWMU. Hukorga He HaHoCcUTe Mac/o Ha
perynsitopbl AaBneHus.

c) Mmapasnuyeckas unu NHeBMaTMyeckas cUCTeMa CO3faHus faBfeHus, UMelLwwas Tedb, NoANeXUT PEMOHTY Uan
3amMeHe. MaHOMETPbI, (PUTUHIN W WAAHTU JODKHBI GbiTh B XOPOLIEM COCTOSIHWU, /I06ble TeUN J0/KHbI OblTh YCTAHOB/IEHBI
1 ycTpaHeHsl. Mepnoanyeckn nposepsiiTe npefoxpaHUTeNbHbIA knanaH rugpaBnMyeckoro Hacoca Ha npeameT cpabaTtbl-
BaHWSA Npy BO3HUKHOBEHUM N36LITOYHOTO AaBNeHns. Hukorga He 3arnywaiite u He ycTpauBaiite 0604 3TOro npefoxpaHu-
TENbHOTO K/anaHa.

d) Mpwv co3gaHum AaBneHns B NpUeMHUKe 06paTHOro AaB/fiEHUst BCErga cHavyana oTKpbiBaiiTe faB/ieHne B NIMHWK
HarHeTaHus. Mocne aToro HacTpauBaliTe perynstop. He nbiTaiiTech akcniyaTupoBaTb YCTPOWCTBO Npu AaBNeHUN Bbllle
HOMUWHaNbLHOTO WM YCTAaHOBOK NpeAoxpaHuTesibHOro knanaHa. Mpu cbpoce o6paTHOro AaBfieHus ocTaHoBUTE nogavy
[aBNeHUsi B IMHUN HArHeTaHusa, CnycTuTe AaBfieHne N3 CUCTeMbl U 3aTeM BbIBUHTUTE BUHT-6apalluek perynstopa.

K.2.7 lns 6e3onacHOro Harpesa He06Xo04MMO C/iefoBaThb CAEYIOLUM UHCTPYKLMUAM:

a) Heobxoanmo npeanpuHuMaTh Mepbl BO n3bexaHne HaHeceHWs Bpeda 340poBblo npu paboTte ¢ PPA. Annapart
HarpeBaeTCs 40CTAaTOYHO, YTO6bI NPUUNHNUTL 0XOrN. HKorAa He ocTaBnsiiTe HarpeToe WK HarpeBaemoe ycTpoiicTBo 6e3
BHUMaHWs, He BbIBECUB NpeaynpexjatoLlieil Tabnmuku.

b) He gonyckaiiTe yganeHus n oxnaxgeHus ayelikv BoAol. Bbligensemblii nap. NpsMoi KOHTaKT ¢ A4eiikoin nnn ee
cnyvaiiHoe nageHne MoryT NPUYUHUTL CEepPbe3HbIil Bpes 3[40PO0BbIO.

K.2.8 ina 6e3onacHoii paboTbl C BKNOYEHHbIM B CeTb annapaTtoMm Heo6XoAvnMOo cnefoBaThb CeAyoLWUM MHCTPYKLMAM:

a) Y6eauTech, YTO UCTOYHWK 3N1IEKTPOIHEPTUN CHAGXEH NpeAoXpaHuTenemM u 3asemseH. Y6eanTech, YTo CUI0BOI
Kabenb HarpeBaTe/IbHOro cTakaHa HaxoAWTCS B XOPOLLUEM COCTOSIHUM M Hag/exalnm o6pa3omM 3a3eMeH;

b) Mpo6eMbl C 3NEKTPONPOBOAKON MW HarpeBaTeibHbIMU 3/IeMEHTaMUN He BCErga MOXHO 06HaPYXUTb BU3YasbHO.
MepBbIM NPU3HAKOM YacTeHbKO ABASETCA NeperopaHvwe NpefoxpaHuTens, Bblk/lOYeHWe npepbiBaTenieil, JONTNIA Harpes
UK HeKoppekTHasi pa6oTa TepmMocTaTa. Bce peMoHTHbIe paGoThl HauMHaliTe TONIbKO NOC/E OTKIOYEHUS NUTAHUS.

K.2.9 Mpwu BbINOMHEHUN TEXHUYECKOTo 06CYXMBaHNA AYeek onepaTop JO/HKEH MOMHUTbL, YTO siYelika ABNseTCcs Co-
CYAOM Mof AaBMIEHUEM U CUNTAETCH WCTOUYHUKOM MOTEHUMANbHON onacHocTu. Mepbl NPefoCTOPOXHOCTH, NPUBEAEHHbIE
HUXe, AOKHbI BbINONHATLCS ANA o6ecneveHns 6e3onacHoCTu:

a) MaTepuan sa4yelikn o/KeH 6bITb COBMECTVM C MaTtepuasioMm obpasua A58 UCMbITaHWUNA.

b) He ucnonbayiite sueiikn ¢ npuaHakamu rny6oKoii TOUeUHo KOPPO3UN UNN PacTPeCKUBaHNS.

c) He ucnonb3yiiTe fveiikn, 3arnyLikn 1 CTONOPHbIE KOMbLa C Npu3Hakamy gedopmauun nanm nospexgexus. He-
06X04MMO OCMaTpMBaTh BCHO pe3bOy Ha nNpefaeT NOBPEXAEHWA.

d) Mcnonb3yiiTe TONbKO HEMOBPEXAEHHble BUHTbI U3 3akaseHHON cTanu. Vicnonb3oBaHne JpYrnx BUHTOB He-
6e3onacHo.

K.3 Annapatypa. TamnoHupywouwmuit annapat A4ns ndmepeHusa npoHuyaemoctun (PPA) ¢ 3arnywkamu.
OCHAaleHHbIMMN YCTAHOBOYHLIMMN BUHTAMM

K.3.1 Aveiika PPA

a) B HacTosilee BpeMs CyLLEeCTBYIOT TPU Pas/INyHbIX TUNa SYeek C yCTAHOBOYHbIMW BUHTaMy 3arnyLwek. Boinyckae-
Mble B nocnegHee BpeMsi paccumTtaHbl 1160 Ha 13 800 k/1a (2000 cyHT/AwiiM2). nn60 Ha 12 400 kMa (1800 dpyHT/At0iiM2).
Takxe cywecTByeT MHOro 6osee cTapbix fueek, Ha KOTOpbIX ykazaHo «2500 dyHT/kB. Agtoiim». B 1996 r. aT0 3HavyeHne
6b1/10 yMeHbLUEeHo 10 «1800 dyHT/KB. groiim» (12 420 kMa). Ecnv nonb3oBaTtesib He MOXET 6blTb a6COIIOTHO YBEPEH, UTO
ncnonb3lyemas fuyeiika paccuntaHa Ha 13 800 k/la (2000 dhyHT/Atoiim2), cnegyeT cobntofarb orpaHnyeHne no gas/ieHunio
«1800 chyHT/kB. AtoiiM» (12 420 k/la). YCTpPOWCTBO J0/IXHO CONPOBOXAATLCA PYKOBOACTBOM MO 3KCMN/yaTtauun unu HacTo-
Alleil npouesypoii, C KOTOPbIMW JO/MKHbI 03HAKOMUTLCS BCE. HE3HAKOMbIe C annapaToMm, 40 Havyana ero Ucrnosib30BaHus.

BHVIMAHUE! MakcumanbHas TemnepaTypa, A4aBfeHue u pasmMepbl Npo6 ykazaHbl B peKoOMeHAaunax npoms-
BOAUTENSA. VIX HECOB/IOAEHME MOXET NPUBECTU K CEPbE3HbIM TPaBMaMm.

b) MocTaBnsiemblli npoussoamTenem PPA 6yaeT ocHalleH knanaHaMu C HOMWHaNbHOW TemnepaTypoit 260 'C
(500 *F). Ecnu B xo4e akcnayaTauumn annapara notpebyeTcs 3aMmeHUTb knanaH, BaXHOo, YTO6bl HOBble 6bln paspaboTaHbl
N paccymMTaHbl Ha ucnosb3oBaHue npu Temnepartype 260 "C (500 *F) unu Bbiwe.

c) KoHcTpykumsa PPA obecneunsaeT ynyylleHHOe U3MepeHue ctaTnyeckon dpunbTpaymmn. Annapar MOXeT UCNoSb-
30BaTbCs MPU Pa3HOCTAX TeMnepaTyp v faBfeHunil, COOTBETCTBYIOLLMX YC/TOBUAM B CKBaXWHE, U NO3BOMSET UCMNO/b30BaTh
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hmnbTpyloLWyto cpedy, koTopas UMUTUMPYET necok. Sueiika ANs pacTBopa nepeBopaynBaeTcsi, Npu 3TOM AaBfieHne noga-
eTCs CHU3Y AYeiikn, hunbTpylowas cpeja HaxoauTcs cBepxy, unbTpaT cobrupaeTcs ceepxy. HebonbLioli pyyHoli ruapas-
NInyecknin Hacoc nojaeT faBneHve B AYeiiky. [laBneHne nepegaeTcs Ha obpasel, 6ypoBoro pactsopa uepes niasatoLyuii
noplieHb siYeikn. Heckonbko ynnoTHUTENbHbIX Konel MNOPLIHA He JONyCcKalT CMelnBaHus rmapaBaMyeckoro macna c
npo6oii.

d) B annapaTe 1cnosnb3yloTCA Kepamuyeckne ANCKU B KayecTBe (PUAbTPYIOLLEro aneMeHTa. imetloTca B Hanmunm
Kepamumyeckne UCK1 co cpefHnm pasmepom ycTbsa nop ot 10 4o 120 mkm.

B) McnbiTaTenbHOE AaBeHne orpaHnyeHo npegenamMm 6e30nacHOCTU aueek, ykasaHHbIX Nponssoautenem, 06bI4HO
nn6o 12 400 k/la (1800 dhyHT/A0IiM2), Nn60 13 800 kMa (2000 cyHT/A0IM2) Npu onpefeneHHol Temnepatype. Ecnv B
UCMbITaHWM UCMONb3yeTca o6paTHoe AaBfieHne, MoXeT NoTpe6oBaTbCA CHU3NTbL AaBeHne UCMbITaHNS BO n3bexaHne npe-
BbILLIEHUS NpeAeNibHOro AaB/IeHUs s4elikv, YTo NprBefeT K ee MOBPEeXAEHMIO.

f) MoBpexpaeHne Aveiiku, Bbi3BaHHOE M36bLITOUYHBIM fAaB/IeHNEM, MOXHO pa3fennTb Ha cnegylolue kateropumn: nsrné
KPbILKW, CA/TIOWMBaHNE KPbIWKX, CABUT LUAVHAPA U HAaNpsKeHne B LuanHape. M3rnb KpbIWKY MOXHO OnpeaenunTb BU3y-
anbHO UK C NOMOLLbIO M3MEepPEeHMWid. CntowmnBaHe KpbILLKW MOXHO onpeAenuTb no gedopmanun 0TBEpPCTUiA yCTaHOBOY-
HbIX BUHTOB W/ THE3[, knanaHoB, KOTOPble NPUHUMAIOT OBasbHYl0 chopMy. KpbilkW, nMetowme cneabl NOBPexXAeHns, He
[O/MKHBI UCNONIb30BaTbCA. Kopnyca siyeek, HocsiLne cnepbl pacTpeckvBaHus Nnoj Bo3AeiNCcTBUEM HANPSXKEHWU nnn rny6o-
KOl TOUEYHOI KOpPPO3nK, UK C NOBPEXAEHHbIMW OTBEPCTUAMU 415 YCTAHOBOUHbIX BUHTOB, HE A0/KHbI MCNONb30BaTLCA.

) Ana Temnepatyp csbiwe 90 "C (195 "F) B npreMHNK 06paTHOro AaBfeHns AO/HKHO ObiTb NOAAHO AaBieHne BO
nsbexaHve 3akunanus unbTparta. B ctaHgapTHOM npremHuke 06paTHOro AaBfeHNa UCnosb3yeTca UCTouHuK C02. Mpu
XenaHun a3oTHbIN NCTOYHUK faB/IEeHNA U a30THbIW KONIEKTOP MOTYT UCMO/Ib30BaTbCst BMecTo CO02.

h) Mpwn HarpeBe n dhunbTpauum syeiika PPA nomelyaetca B perynpyemyio ¢ NOMOLLbio TepMopene anioMUHNEBYIO
Kamepy Harpesa. 3Ta kamepa LeIMkoM BMeLlaeT naowagb hunbTpauun n obecneumsaeT huabTpauuo npu noboi tem-
nepatype. oT KOMHaTHoi o 260 "C (500 'F). TemnepaTypa siueiikn MoxeT 6bITb M3MepeHa C NOMOLLbI TepMoMeTpa ¢
MeTanIn4yecknm cTepxxHeM, BBOANMOro B OTBEPCTUE B CTEHKE AYelikn. TemnepaTtypy HacTpamBalT C MOMOLLbIO PYKOATKM
Ha TepmocTarte. Ha uudepbnare HaHeceHa KOHTposbHas wWwkana oT 1 go 10. Mocne Toro kak xenaemas Temnepartypa
6blN1a NoNyvyeHa OfMH pas. OHa MOXeT OblTb BOCNPOMN3BEeAeHa NMOBTOPHOW YyCTAHOBKOIN Py4ky B TO XXe NOJIOXKEHNE Win B
KayecTBe a/nbTepHATUBbI C UCNOMb30BAHWEM TepMopesie COBMECTHO ¢ Tepmonapoii. CTaHAapTHble a4eikn Ans dunb-
Tpa-npecca PPA n3rotoensiTcs u3 Hepxasetwwei ctanu. MNoTpebnsemas MOWHOCTb HarpeBaTeNlbHOro ctakaHa PPA
cocTtaBnset 800 Br.

i) PPA rnoxeT ncnonb3oBaTthbCA Kak B MOMEBbLIX YCN0BUAX, Tak 1 B nabopatopun. ina paboTbl B NOSIEBbIX YCI0BUAX
UMeeTcs Kelic ANa TpaHCNOPTUPOBAHMA U3 HEPXABEILLEW CTann CO CKNaLHON NOKOMA.

K.3.2 dunbTpylowan cpesa, kKepamuyeckne ANCKu

a) CTaHpapTHas To/lnHa aucka coctaBnsieT 6.5 mm (0.25 glolima) HO Takke MOTyT UCNO/b30BaThbCs 6osee ToN-
CTble AWNCKM C MPUMeHeHneM afganTepos. [ KaxAoro ncnbiTaHna Tpebyetca HOBbIN AnCK. 1A 6ypoBbIX pacTBOPOB Ha
yrneBof0pOAHON OCHOBE ANCK NOTpyxatoT B Npoby yrineBoA0poAHO OCHOBbI Ha 5— 10 MVH. nepej Ucnonb3oBaHneM. s
nonyyeHns xapakTepucTuk MaTepvana kKepammyeckoro Ancka MCnosb3yoT PTYTHYIO NOPOMETPUIO.

BHUMAHWE! Mapbl pTYyTW onacHbl NS 340poBbsi. Heo6xoaumMo cobnoaeHe NHCTPYKLMIA nponssoautens
N MECTHbIX, PErMOHa/IbHbIX U TOCYapCTBEHHbIX JUPEKTUB B OTHOLIEHUN UCMOTb30BaHUA PTYTH.

Mpoun3BoguTenn ocyLecTBAAT KOHTPO/Ib kayecTBa A41a knaccudukaunm AUCKOB U NpefocTaBnAloT CBeAeHus o
cpefHeM pasmepe ycTbsl NOp. onpefesieHHOM Npu MOMOLLM PTYTHOW nopomMeTpum (cm. (141). B Tabnuue K.1 npusegeHsbl
[OCTYyNHble AN NpuobpeTeHns KepaMmmyeckue gUCkn U 0603HaYeHUs cpeiHero pasMmepa ycTbs nop.

Ta6nuuya K1 — CpefHuii gnameTtp ycTbsi NOp KepamMuyeckux LUCKOB

Oboariaenvie AP o HoBoM LISTagy pTYOR RopoeTpH o WeTony e soapya
AP| 0603Ha4enune 10 10 3
APl o603HaueHne 12 12 5
API| 0603HaueHune 20 20 10
APl o603HaueHune 40 40 20
API| 0603Ha4eHne 50 50 35
APl o603HauveHune 55 55 60
APl 0603HaueHne 120 120 90
NMpumMmeyaHue — MeToa PTYTHO NOPOMETPUN HE NOAXOAUT ANS1 U3MEPEHUS Pa3MepPOB YCTbsi NOP. NPEBbILIAID-

wnx 120 mkM. jna paHee NocTaBASBLINXCSA KepaMU4yeCckux AMCKoB ¢ mopamu 150 n 190 mkm 0603HayeHne AP| oTCyTCTBYeT.
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b) Kepamuyeckue Ancku Gblan NPUHATBI A4NA UCNOb30BaHUA B PPA kak cnoco6 UCMbITaHUsA TaMMOHWUPYOLLMX>3aKyno-
puBakxgux matepuanos B 6ypoBbix pacTBopax. TOT MaTepuan BbibpaH 6narogapa pasmepy nop. Cnegyet oTMeTUTb, 4TO
KepaMuyeckune AUCKU He MMEIOT NpsiMeit 3aBUCUMOCTN MexXy pasmMmepoM Mop 1 NPOHNLLAEMOCTbI0, Kak NPUPOAHbI/ NecyaHuk,
1 N03TOMY /1t06as OLeHKa 3aKynopnBaloLLNX XapakTepucTuK f0/KHa NPOBOAMTLCA HA OCHOBaHWN pa3Mepa yCTbs nop.

c) Kepamuueckue ANCKU UMEIOT TPY BaXHbIX OT/INYMS OT NACTOBbLIX NOPOA. Bo-nepBbixX, AUCKM UMEIT OYeHb y3koe
pacnpegeneHve pasmepos nop. Bo-BTOPbIX, ANCKA MMEIOT Ype3BblYaiiHO BbICOKYIO MPOHML@eMocTb 6narogaps y3komy
pacnpegenieHno pasMepoB Nop U MeHee U3BUINCTOMY TPakTy NoToka Yepes nopbl. B-TpeTbux, ANCKM UMEIOT Ype3Bblyali-
HO BbICOKY0 MOPUCTOCTb, BbIPAXEHHYIO B MPOLEHTax.

d) B 3aBUCMMOCTM OT pacnpefeneHus pasmepoB Mop nNaacToBbIX MOPOJ MOXeT noTpe6oBaTbCs PSA UCMbITAHWIA C
pasNNYHbIMK AUCKamMK 418 COOTBETCTBYIOLLEH OLEeHKM NpeumyLecTB Tol WK MHOI 3akynopusatoLleil 06paboTku.

K.3.3 Taiimep ¢ TouHOCTbIO A0 0.1 MUH., HA NEPUOA BPEMEHMN UCTbITAHUS.

K.3.4 TepmomeTp co wkanoit go 260 “C (500 T). c TouyHocTbio £1 *C (+ 2 *F).

K.3.5 F'pafympoBaHHbIii LUANHAP BMECTUMOCTbIO 25 nnu 50 M.

K.3.6 Mukcep, cnocobHblii paboTatb Ha ckopocTu (11 500 + 300) 06/MWH NoA Harpyskoii, ¢ ogHUM pUIeHbIM UM-
nesnepom AnaMeTpoMm NpumepHo 25.4 mm (1 groiim).

K.3.7 EMKOCTb Ans cmelimBaHus rnyouHoin 180 mm (7.125 groiima), d = 97 mm (3.75 gloiima) B BEpxHei yactu u
70 MM (2.75 froiima) B HUXHENR.

K.4 Mpouegypa hunbTpauumn npu BbICOKON TemnepaTtype noj BbiCOKMM gaBneHnem (HTHP)

K.4.1 Moporpes HarpeesaTesIbHOIO cTakaHa

K.4.1.1 Ka6enb nuTaHUs NOAKMIIOYAIOT K UCTOYHKKY C COOTBETCTBYKXLMM HaNpshXeHMeM COrnacHo NacnopTHOW Tabnnuke.

K.4.1.2 TepmocTar ycTaHaB/MBalT Ha CpefHee 3HavyeHne n nomeLlarT TEPMOMETP C MEeTa/ISIMYECKUM CTEPXHEM
1 KPYroBoO#i LLIKanoii B 0TBEpCTUe B HarpeBaTe/ibHOM cTakaHe. KOHTpOnbHaa naMnoyka 3axuraeTtcs, korga Temneparypa
HarpeBaTesIbHOro cTakaHa focturaeT 3afjlaHHOro 3Ha4YeHus.

K.4.1.3 TepmocTar ycTaHaB/MBatoT Ha TemnepaTypy Ha 6 "C (10 T ) Bbllie TeMnepaTtypbl UCMbITAHUA.

K.4.2 3arpyska hunbTpytowein aueikn

K.4.2.1 dunbTpylowas aueiika SBNSETCA COCYAOM BbICOKOro AaBnieHus. Mepbl NpeAoCTOPOXHOCTW. NpUBEeAEHHbIe
HVXe, [0/DKHbI BbIMOTHATLCA A1 obecneyeHns 6e30NacHOCTH:

a) matepuan aueiiku gomxeH 6biTb yCTONUMB K MaTepuany obpasLia AN UCnbITaHWi;

b) kOpryca siueek, HocsAwme cnefbl pacTPecKMBaHUS Noj BO3AENCTBMEM HANPSHKEHWUA NN rNy6OKO TOUeYHOW Kop-
pO3UK. He [O/IKHbI UCMOMNb30BATLCS;

C) cnepyeT UCMONb30BaTh TO/IbKO MCMpaBHble YCTAHOBOYHbIE BUHTbI U3 3aKas€HHOWN cTasn: UCnonb3oBaHWe no-
BPEX/EHHbIX NN 06bIYHbIX YCTAHOBOUYHbIX BUHTOB U3 MAMKOI CTanun onacHo.

K.4.2.2 YcTaHOBOYHbIE BUHTbI 0C1a6Nal0T, NPUAEPXKMBAA 3aryLKn, 3aTem yAansaoT 3arnyLwKkn 3 aueinkm, ncnosb-
3yst HUMNENW W NoAcoeAnHEeHHOe 060pyJ0BaHNE Kak PyUkn. VIHCTpPYMEHT ANA yaaneHus 3arnylek He SBiseTca ctaHgapT-
HbIM 1 He nocTaenaeTcs BMecte ¢ PPA.

K.4.2.3 MpoBepsAloT ynAoTHUTENbHbIE KOMbLA HUNNeneid, nnasatoLnii NopLeHb, KOPMYC A4eikn 1 3arnyLkn u 3a-
MEHSAIOT NOBPEXAEHHbIE NN CTaBLIMe IOMKUMU [BCE YMIOTHUTENbHbIE KOMbLa 3aMEHSAI0T KaXAblli pas nocse ncnbiTaHui
npu Temnepatype 6onee 150 *C (300 “F)]. Ha ynnoTHUTENbHbIE KO/IbLia HAHOCAT TOHKWUIA CMOM CMa3ku ANsi CTeKAAHHbIX
KpaHoB, 0COGEHHO TWaTe/IbHO CMa3sbiBas KO/bLa Ha NOPLUHE.

K.4.2.4 HaBnHuYMBalOT NoplieHb Ha T-06pasHblii K104 M ycTaHaBNMBAOT NOPLUEHb B HUXHEN YacTn Adeiku, ybe-
AVBLUNCH B €70 CBOGOAHOM X0f4e (HWKHASA YacTb A4eiikn, CTOpoHa BXofa, uMeeT 60/1ee KOPOTKYH BbITOUKY, HEM BEPXHAS).
MoplueHb ycTaHaBAMBAIOT Ha [iHe fiYeiiku UM 0KOJI0 Hero, Nocsie Yero oTKpyumBatoT T-06pasHblil KoY.

K.4.2.5 MNpocTpaHCTBO Hafj NOPLUHEM 3anOoIHAIT TMAPaBANYECKAM Mac/iIOM 40 YPOBHSA YyTb HUXE BEPXHEl KPOMKM.

K.4.2.6 YcTaHaBnuBaloT rmapaBanyeckyto 3arnyluky B HUXHel yacTu sueiikv, BAaBuB LWap o6paTHOro faBneHus
Ha HUMnese 3arnyLwku co CTOPOHbI NoAaun AaBneHus Ansa cépoca faBneHns n 6onee N1eroro BXoga 3ariywkm B A4enKy.
YcTaHaBnAMBalOT M 3aTATMBAKOT YyCTAHOBOYHbIE BUHTbI. 13 pe3b60BOro 0TBEPCTUS BbllileT HEMHOrO CMasku, 4To CBUAeTE Nb-
CTBYeT 06 OTCYTCTBMU BO3AyXa MexXAy NMOPLIHEM W 3ariyLIKO.

K.4.2.7 HWXHWIA HUNNenbHbI y3en COeAVHSAIOT CO LUIAHTOM Hacoca W 3akaunBaloT A0CTAaTOYHOe KOIMYeCTBO rmapas-
NINYecKoro macna gns yaaneHns Bosgyxa u3 Hunnens. [lanee akkypaTHO COEUHAIOT HANMENb C HKHEN 3arnyLiKoi s4einkn
1 OTCOEAMHAIOT LW/IaHT Hacoca, He Aonyckas yTeuku macna us Hunnens. flanbHeliwmne warn MoryT 6biTb BbINO/IHEHbI B MO-
[OrpeToM HarpeBaTe/IbHOM CTakaHe, B HeHarpeToM HarpeBaTe/lbHOM CTakaHe WK Ha cneuuasbHO 060pyA0BaHHOM CTEHJE.

BHWUMAHWE! Mpwu BbiNONHEHUN onepauuii BO BKIIOYEHHOM HarpeBaTesne cobtofainTe 0CTOPOXHOCTb, 4TO-
6bl n36exarb 0XOroB.

K.4.2.8 fAyeliky nepeBOAAT B BEPTUKA/IbHOE MOJIOXKEHWE U HAMOMHAT 6ypOBbIM PacTBOPOM, MPMMeEpPHO 275 M.
Takoili 06beM yuynTbiBaeT paclumpeHne npu Harpeee. He cnefyeT npesbillaTth yka3aHHbIli 06beM.

BHVUMAHMWE! icnonb3oBaHue 6onee 275 M1 MOXET NPUBECTW K NPEBbILEHNI0 PEKOMEHAOBAHHOIO MakKCcu-
ManbHOro AaB/eHUs BHYTPU suelikn. B pe3ynbTaTe BO3MOXHO NOSyYeHne TpaBM v NOBpexXaeHne o6opyfoBaHus.

Ons ynyylweHusi COrnacoBaHHOCTW pe3ynbTaToB UCMbITaHUA GYPOBOi pacTBOP NOMELIMBAOT B TEYEHUE 5 MUH. He-
nocpefCcTBEHHO Nepes 3arpyskoii B Aueiiky.
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K.4.2.9 TIOBTOPHO COEAMHAIOT LUMAHT HAacoca C 6bICTPOCHEMHOW MyddTON HUMMNENSA B HUXHER yacTn siueikn v 3a-
KpblBalOT HANoOpHbIV knanaH Hacoca. C MOMOLLYbI0 Hacoca NogHVMaloT ypoBeHb Npobbl pacTBopa A0 BbITOYKM MOA YNI0T-
HUTENbHOE KOJbLO.

K.4.2.10 YcTaHaBnmBatT yNAOTHUTE/IbHOE KOJbLO, @ CBEPXY Ha HEero — BblGPaHHbIV kepaMuyeckuii guck.

K.4.2.11 MomelyaloT BEPXHIOW 3arayLlKy B A4eiiky, 3aTArMBaloT yCTaHOBOYHbIE BUHTbI 1 3aKpbIBAIOT KNanaH Ha Bepx-
Hell 3arnyLike.

K.4.2.12 fAyeiiky nomeLlialoT B HarpeBaTe/bHbI CTakaH. 3a pyyKy BbITaCKMBalOT ONOPY AYeliku, 3aTeM BCTaBASIOT
AYeliky N NoBOpaymnBaloT Tak. YTO6b! WTbIPb Ha jHEe CTakaHa Bolles B OTBEpPCTVe B AHE Kopnyca a4yeiikn. 3To npefoTepa-
LaeT BpaLieHne s4einku.

K.4.2.13 Tennosoe pacluMpeHne COAEPXKUMOro Auelikn 1 rMapaBanyeckoin XUAKOCTU NPUBOAUT K Pe3koMmy yBe-
NINYEHNIO AaBNEeHNA SYERKN Npu NOMeLLEeHNN 3aKPbITON AYeliku B HarpeTblii cTakaH. Mpu nomMeLweHnn B ropsaunii Harpe-
BaTe/IbHbI CTakaH AYeliku Npu KOMHaTHOW TemnepaTtype Heo6xoAMMO GbICTPO MOACOEAMHWUTL Hacoc AnsA cbpoca ru-
[paBNNYeCcKoii XNAKOCTHN BO n3bexaHne co3faHnsa YpesmepHoro gasnenus. Mpu Harpese faBfieHne B siUeiike NOANEXUT
nepmoanYecKoMy KOHTPOJIIO C NEPUOANYECKUM CTPABNBAHUEM NPU NPEBbILLEHNN.

K.4.3 Co3pgaHve faBneHuns B sueiike

K.4.3.1 laHHble 0 gaBneHnn, COOTBETCTBYOLWEM TemnepaType UcnbiTaHusa, npuseaeHsl B Tabnuue K.2: aro gasneHvne
nogaeTcsa B Aueliky rmgpasamyeckum HacocoMm. Mpy MCNonb30BaHUKM Py4yHOro Hacoca HeobxoAMMO Bcerga noafepxmsaTth
CKOpPOCTb paboTbl MPUMEPHO OAUH XOf B CekyHAy. ®unbTpauus npu Temnepartype 60/blle TOUYKM KUneHus Nnpobbl pacTso-
pa TpebyeT MCMo/b30BaHNA NPUEMHKKA 06paTHOro AaBieHnsa AN NpefoTBpalleHns ncnapeHus cdunbTpaTa. Mpu aTom Ha
npoby Takxke [O/HKHO ObITb NOAAHO AaB/ieHNe BO U3bexaHne kuneHms. Konnekropsl asota ¢ MaHOMETPUYECKUM faBieHnemM
4100 kMa <600 chyHT/AliM2) ana 06paTHOro AasneHnsa TpebyT MogepHusauum go 4850 kMa (700 dyHT, aroiim2). OaHako
NCNbITaHUSA (JIOXHO MPOBOANTL C yY4ETOM OrPaHUYEHWNIA KONNEeKTOPOB.

K.4.3.2 Moka siYelika HarpeBaeTCs, UCNONb3YOT Cneaylollyl0 MeTOAWNKY ANS MOAFOTOBKA NpUeMHuKa o6paTHOro
AaBneHuns.

a) Cnepyet y6eanTbCs, YTO BUHT-6apallek 6b11 OCTaTOYHO NOBEPHYT NPOTUB YAaCOBOM CTPenkn Ans cnycka fasne-
Hus. Mpy noNHOM cbpoce gaBneHns BUHT AO/KEH BpallaTbCsa CBOOOAHO.

b) OTKpbIBAOT NpPeAoXpaHnTe bHbIV knanaH Ans cé6poca ocTaBLIErocs faB/ieHNa v U3BNeKatoT BTY/IKY 6annoHumka
C02 u3 y3na faBfieHus. YTUIM3NPYIOT NycTOn KapTpuaxk, 3aMeHNB HOBbIM, U 3aTATMBAIOT BTY/IKY Tak. 4TOObl MPOKOMIOTb
6annoHUYNK. B 3TOT MOMEHT Hesb3si HacTpavsaTtb peryisaTop.

c) CnepyeT y6eanTbCs, 4TO NpeAoXpaHnTeNbHbI knanaH Ha 6110ke C 021 apeHaxHblii knanaH uabTparta 3akpbiThl.

d) Y6upaloT B CTOpPOHY arperat obpaTHoro gasneHus. OH 6yfeT ycTaHOBMEH B cooTBeTCTBMM C K.4.3.4.

K.4.3.3 Temnepatypy siUeiikn KOHTPONMPYIOT C MOMOLLbIO TEPMOMETPA B CTEHKE AYeliku, a He B Yrny6neHnn B Ha-
rpeBaTenibHOM cTakaHe. Korga suelika HarpeeTcsi 4o TpebyeMoil TemnepaTtypsbl, C NOMOLLbIO TepMocTaTa yMeHbLUIAT TeM-
nepartypy HarpeBaTe/NlbHOrO cTakaHa [0 TemnepaTypbl UCNbITaHWA. Sueiiky BbiAepXuBaloT Npn Tpebyemoii TemnepaType
[l0 3aBepLUEHUNs TEeN0BOro pacluMpPeHnst N OKOHYaHWUSA MOBbILEHUS AaBeHNsA AYeiikn. ITO MOXET 3aHsATb A0 1u.

K.4.3.4 Mocne goctmxeHnsa Tpebyemoli Temneparypbl A4eliku n ctTabunmsaunn gaBneHns npueMHuK o6paTHoro gas-
NeHns ycTaHaBNMBalOT Ha ajanTtep BepxHero knanaHa. MNpreMHuK 3akpennsioT ¢ NoMOoLLbo dmkcaTopa. YcTtaHasAnsawT u
dhukcmpytoT mogynb C02 B BepxHelt YacTu npueMHuka. Moaynb nogayv gasnexnnsa C02 3akpennstoT ¢ NoMoLbio hukcaTopa.

K.4.3.5 Ecnu gnsa dwunbTparta ncnosb3yeTcs APeHaxHbll LWAaHr, TO ero He06X04MMO NOACOeAUHNTL MEXAY APeHax-
HbIM KNanaHoM U1 rpagynpoBaHHbIM LUAMHAPOM ANa cbopa dunbTpaTa. [lns obecneyeHns TOYHOro N3MeEpPEHUst NPOCTpaH-
CTBO Mexay unnbTpyloLeil cpefoit 1 BbINYCKHbIM OTBEPCTMEM NPUEMHMKA 06PATHOro AaB/ieHUss He06X04MMO 3an0/THUTb
OCHOBHbIM pacTBOPOM [0 Ha4yana ucnbiTaHusa. B pe3synbTaTe pacTBop, NPoxoAawmnii Yepes huabTp, BbITECHUT aHanorny-
Hblii 06BeM pacTBopa B NPMEMHMK. B MPOTMBHOM ciiyyae BO3MOXHO MOSB/IEHNE 3HAUYNTEIbHOM NOrpewwHocTy.

K.4.3.6 [lna onpefeneHns cOOTBETCTBYIOLLEro AaB/ieHNsA NpUeMH1Ka 06paTHOro fasneHns cMm. Tabnuuyy 12. 370
3HayeHne AaB/ieHNs NonyyalT, NoBopayMBas BUHT-Oapallek Ha perynsatope AaBfieHus A0 yCTaHOB/IeHUs Tpebyemoro
[aBfeHuns.

Ta6nuuya K.2 — HauyanbHoe faBneHue sueiikv u o6paTHOE faBneHue /15 pasfnuHblX TEMNEpaTyp UCTbITaHNs

[vana3oH Temneparypbl [laBneHvie Harpesa I/IHFIJ/I 06paTHOE pasnenue
B
“C - KMa By><T|AI0 MM2
[0 95 o 200 0 0
OT 95 fo 150 BKAtOY. OT 200 go 300 Bk/IOY. 690 100
Ot 151 go 175 BKntou. Ot 301 go 350 BKtOY. 1050 150
Ot 176 go 190 Bkt Ot 351 o 375 BK/HOY. 1400 200
Ot 191 go 205 Bk/tou. Ot 376 go 400 BKtOY. 1725 250
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OKoH4aHue Tabnuuybl K.2

[vanaaom Temneparypbl [laBneHvie marpeea I/Il'l;l ob6paTHoe JaBneHne
B
*C F KMa GyHTIAO M2
Ot 206 go 218 BK/tOM. Ot 401 o 425 BKtou. 2420 350
OT 219 o 232 BK/IOM. OT 426 go 450 BKNtOM. 3100 450
OT 233 0 246 BKNHOY. Ot 451 o 475 BKtOY. 3800 550
OT 247 po 260 B/, OT 476 go 500 BKNtOY. 4850 700

K.4.3.7 3anyckalT Hacoc ANs1 yBeMUYeHusl faBfieHns B siueiike f0 Tpe6yeMoro ypoBHsi, 3aTeM OTKPbIBAlOT knanaH
MexXay sueiikoii 1 NPUeMHUKOM 06GPATHOTO AaBMEHUs 4151 HAYaa UCTbITaHUS.

MpumeuyaHne — PasHOCTb faBfeHNUs (OUNbTPALUKM CTb PA3HOCTb MEXAY NPUKIaLbIBAEMbIM K suelike AaBne-
HUEM U JaB/IEHNEM B NMPUEMHUKE 06PATHOTO LAB/EHNS.

K.4.4 NMposeaeHne GUNbTPALNOHHOIO UCAbITAHUA

K.4.4.1 MNpoeepsT obpaTHOe faB/ieHne N0 MaHOMETPY Ha perynatope gasneHus. Mpun He06X0ANMOCTN 3HaYeHne
perynupyor.

K.4.4.2 YcTaHaBnvBaloT Taiimep Ha Tpebyemoe Bpemsi hunbTpauum. dunstpat cobupatoT yepes 1. 7.5 n 30 MUH.
Mpy He06XO0AMMOCTU MOXHO NONYYUTb JOMOHUTE NbHbIE CBEAEHNS; OAHAKO NepBblii 06pasel, AO/KeH ObiTb MONYyYEH He
paHee yem yepes 1 MUH. YeTKo 3aperncTpypoBaHHble 3HaYeHUs BPEMEHUN UCMbITAHUA U U3MEPeHUs cunbTpata Heobxo-
AVMbI 4NS TOYHOrO pacyeTa napameTpos unbTpauuu. [nA nydwero onpegenieHns CTPyiiHOW notepu cunbTpat peko-
MeHAyeTcsa cobupatb Yepes 1; 5; 7,5; 15; 25 n 30 MuH., ¢ nocneaylowmm NOCTPOeHNeM rpadmka COBOKYMHbIX 06bEMOB
co6paHHOro hunbTpaTa OTHOCUTENbHO KBAAPATHOTO KOPHS BPEMEHMU.

K.4.4.3 ins Havana ucnbiTaHUA OTKPbIBAKOT knanaH unbTpauuun. [laBneHne B syelike coOrnacHo MaHoMeTpy Haco-
ca BHauase ynajet. 118 nojjepxaHus AaBfeHUs UCMbITAHUSA KaK MOXHO 6nxe K TpebyemMoMy MCnosb3yoT Hacoc. Mpu
MCMoIb30BaHNMMN PyYHOro Hacoca HeobxoAnMOo Bcerga noaaepxneaTb CKOPOCTb PA60Thbl MPUMEPHO OAWH XO[, B CEKYHAY.

K.4.4.4 Yepe3 Heo6Xo4MMble NPOMEXYTKA BPEMEHW MUCMOMb3YIT APeHaxHbIi knanaH gnsa cépoca gunbTpata U3
npMemMHuka o6paTHOro AaBfeHNs B rpajyvupoBaHHbI LMANHAP, C perucTpauneil BpemMeHn U COBOKYMHOTO CobpaHHOro
obbema.

PekomeHayeTcs usBnekatb (UIbTPaT HENOCPEACTBEHHO W3 NPUEMHMKA 06paTHOro AaBfieHns, a He U3 npucoeau-
HEHHOTrO K HeMy C/TMBHOTO LWnaHra. Mpu NCnonb3oBaHWK WaHra ero A/mHa Ao/mkHa 6bITb MUHUMaNbHOM ANA YMeHbLIEeHNs
NOrpeLHoCcTH, BbI3BAHHOW YAepXaHnem XUAKOCTW Ha ero BHyTPeHHell NOBepXHOCTH.

K.4.4.5 laBneHne MOXeT Me[/IEHHO MOHWXATbCA M3-3a NnoTepu o6bemMa npu cunbTpauun. [laBneHve B suelike
[O/IKHO MOAAEepPXMBATLCA MOCTOSHHbIM NyTEM COOTBETCTBYIOLLEro MoBbiWeHNsA. TpebyemMoe AaBneHne B siyeiike u npu-
eMHMKe 06paTHOro faBneHns AO/HKHO NOAAEPXMBATLCA B TeUEHe BCEro UCnbITaHUs.

K.4.4.6 Yepe3 30 MuH. knanaH unbTpaLun 3akpbiBaloT U CAMBAOT OCTaTkM hunbTpaTa M3 NpueMHuka obpaTtHoro
[aB/ieHns B rpagyupoBaHHblii LUAVHAP. 3anncbiBalOT MOMHbLIA 06beM hunbTpaTta B rpafyvpoBaHHOM LUAVHAPE.

K.5 3aBeplueHne UCnbITaHWa U 4eEMOHTAX annapaTypsbl

K.5.1 HarpeBaTtenbHblii CTakaH OTCOEAUHAIOT OT UCTOYHMKA NUTaHusA. Temnepartypa npobbl B sueiike Ao/HkHA 6biTb
yMeHblleHa Huxe 38 "C (100 \F) ansa obecneyeHns 6e30NacHOro OTKPbITUA iUeliku.

K.5.2 fueiiky noA faBneHvem OCTaBMAOT OCTbiBaTb B HarpeBaTe/IbHOM cTakaHe. pu 4yacToM MpoBefeHUn Taknx
MCMbITaHW MOXHO UCNO/b30BAaTb OX/TaXAALWMNIA CTEHA, CTaHLMIO UK BaHHy. Mpu obpaLieHunn c ropsuumu ssyelikamm He-
06X0A41MO NCNO/b30BaTh CNeLnasnbHble pyYHble UHCTPYMEHTI.

BHVMAHUE! Heo6xoguma KpaiHsas 0CTOPOXHOCTb NPY OXaXAEHUN FOPSUNX SUEeK.

[laHHas meTofuMKa He NO3BOMSET NPOBOAUTL 60/1ee OAHOIO UCMbITAHUS B TeuyeHne 8-4acoBoro paboyero AHS € uc-
nonb3oBaHnem oAHoro yctpoiictea PPA. Mpun Heob6Xxo4MMOCTU YBENNYEHNS NMPOWU3BOAWNTENIbHOCTU NOMb30BaTENN MOTYT
pa3paboTarb CO6CTBEHHbIE TEXHOMOTUN OXNTAXAEHNUA C yHETOM 06ecneyeHns COOTBETCTBYOWMUX Mep 6€e30MacHoCTu.

K.5.3 3akpbiBaloT knanaH Mexay siueiikoii u npueMHUKoM 06paTHOro AaBeHus.

K.5.4 CbpacbiBaloT faB/ieHne B Hacoce 1 sveiike, OTKPbIB KlanaH Hacoca, 3aTeM OTCOeAVNHAT GbICTPOCLEMHYIO
My Ty Mexay HacoCOM 1 afanTepoM HUMMENN B HWXKHEN YacTu aueiiku.

K.5.5 CbpacbiBatoT 06paTHOe faB/ieHne, NOBEPHYB BUHT-6apallek NpoT!B YacoBOI CTPEsKK [0 CBOOGOAHOrO BpalleHus.

K.5.6 CbpacblBaloT faBneHne B npremMHuKe 06paTHOro faBneHusi, OTKPbIB NPeAOXpaHUTeNbHbI knanaH Ha moayne
C02. OTKpbIBAKOT CNYCKHOI KnanaH Ha npueMHuKe o6paTHOro AaBneHus u cobupalT nocrnegHve kannu dunbTpata B
rpagynpoBaHHblii ULMAnHAp. Mocne yganeHuns ukcatopa nssnekaot mogynb C02 n3 BepxHero HUNNenbLHoro agantepa.
3arem usBnekawT NPUeMHVK 06paTHOro AaBneHns, 0cBo60AUB ero chukcaTop.
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K.5.7 fAueliky MOXHO OTKpPbITb NMOC/E OXNaxAeHnus ee cofepXumoro. OTKpbIBaTb AYeiiky MOXHO, TO/bKO y6eamnBs-
WWCb B OTCYTCTBUW [JaBfieHNs.

a) Ecnn nmetoTca npuymHbl nonaratb, Y4TO fYelika HaXOAUTCA NOA AABMEHVMEM W HUXHASA 3aljuMTHasA 3araylka He
MMeeT OKOLUKa, TO A5 onpejesieHns NosoXeHUs NOPLUHA MOXHO MUCMONb30BaTh CeAyoLy0 MeToguky. CneayeTt yaanutb
BGbICTPOCBHEMHYIO MY(PTY C HWKHER 3arnyLlkn s4Yeiikn 1 BBECTU HebO/bLIOe CBEPI0 AN MPOBOJIOKY Yepes 3arnyLiky ans
onpejeneHns NONOXeHNS NaasaoLLero nopwHA. Ecav noplieHb He HaXoAUTCA B HWXKHEN YacTu, TO AaBfeHne oTCyTCTBYeT.
Ecnu noplweHb HaxoguTCs B HUXXHER yacTu, TO. BO3MOXHO, MPUCYTCTBYeT AaBfieHne. Heo6xoAvMO BHOBb MPUCOEAVHUTL
TMApPaBINYECKNl HACOC 1 HECKONbKMMIW NPOKaYMBaAHUAMMU CABUHYTb NOpLUeHb. Ecnun Avelika HAX0AWTCA Nog AaBNeHNeM, 3To
6yAeT 3aMeTHO Mo KOIMYECTBY XOA0B, HEOOXOAUMbIX, YTOObI CABVUHYTH NOPLUEHb, U MO cUne, KOTOPYI NPUAETCS NPUNOXUTb.

b) Mpu Hanuuun nokasaHuii ocTaslLerocsa B Ayelike AaBfeHNA NOMHOCTbIO YAANAT knanaH unbTPoBaHNSA 1 BBO-
AAT He6O/bLLOE CBEP/IO UM MPOBOJIOKY B 3ar/1yLKy S4eiikun, 4Tobbl yaanuTe npenaTcTBue. CBepsio Uiy NpoBosioka ynpyT-
cA. Korga fonayT fo hunbTpylolero gucka. OnepaTop Ao/KeH HafeBaTb 3aluMTHbie NepyaTku, a 0OTBEPCTUE He AOJIKHO
6bITb HANPaB/IeHO Ha HEro Npu BBEAEHUW CBEpa Wan NPOBOSIOKM.

K.5.8 Aueiika MOXeT GbITb NOAHATA B HAarpeBaTe/IbHOM CTakaHe U yCTaHOBJIEHA Ha ONOPY WK YNOXeHa Ha ckaMeli-
Ky Npu ee OTKpbITUN.

K.5.9 CnepyeT ocnabutb yCTaHOBOYHbIE BUHTbI W. UCMNOMb3ys agantep HUMNENs Kak pyyky, U3Bfedb 3arnyLiky u3
Ayeiikn. Ecnu 3arnylika He n3snekaeTcs, nokayaiTe n3 CTOPOHbI B CTOPOHY knanaH u agantep Hunnens. Ecav ato He no-
MOraeT. BbIKpYTUTE KNanaH 1 agantep HUNNesns, ycTaHoBUTE UHCTPYMEHT A48 yaaneHus 3arnywek (Mpu Haianyunm) u ¢ ero
NMOMOLLbIO yAanuTe 3arnyLiky.

K.5.10 3arnyLuky yaansioT npy BepTUKasbHOM MOMOXEHUN SSYEAKN C KOHLLOM nnbTpauum, HanpaBieHHbIM BBEPX.

K.5.11 YpansioT dunbTpytowmnii guck. C nomoLybio He60MbLIOro HoXa, OTBEPTKM UAKM CXOLHOT0 MHCTPYyMeHTa C
Y3KUM f1le3BMeM NOoALEennaiT Kpail gucka, nocrie 4ero u3BnekalT AUCK C (hunbTpauuoHHON Kopkoil. Ecnn Tpebyetcs,
hmnbTpaLroHHYI0 KOPKY cierka 06MbIBalOT CBEXel yrneBoA0pO4HON OCHOBOW, NOC/Ee Yero N3MepsaIoT U 3anucbiBatoT ee
TOJIWMHY U 3aMETKN OTHOCUTE/IbHO ee coCTaBa W TEKCTYpbI.

K.5.12 OcTaTku pacTBopa BblIMBAIOT U3 AYeiiku. BHYTPEHHIOK YacTb A4eliku NpoMbIiBaOT NOAXOASLMM PacTBOPK-
Tenem. /3BnekaTb MOPLUEHb U HUXXHIOK 3ar/yLiKy 06bIYHO He TpebyeTcs, ecniv npeblaylee ncnbiTaHne He NPoOBOAN/IOCH
npu Temnepatype 150 *C (300 *F) unu Bbiwe. Ecnv Temnepatypa ucnbiTaHua 6bina Boiwe 150 *C (300 T). Tpebyetca
3aMEHUTb YNIOTHUTE/IbHbIE KOMbLA.

K.5.13 BbINOMHAOT TPU yKa3aHHbIX HKe AeACTBUA ANA 3aMeHbl YNIOTHATE bHbIX KONeL, naasatoLlero nopLHs B
HVKHEeR YacTu 3arnyLuku.

a) YAansT HUWKHIOW 3arnyLiKy no Metoauke, onucaHHoi B K.5.9 n K.5.10.

b) YaansoT nnasatoLnii nopweHb. 3aBMHUYMBaOT T-06pasHbIil K104 B MOPLUEHb W TOMKAKT UK TAHYT NOPLUEHb ANS
13BNEYEHNA ero U3 Avelikn ¢ No60oro KoHua. MoplweHb MOXET 6biTb U3BEYEH CBEPXY 63 yAaneHUs HUXKHEeR 3arnyLuku.
M3BnekawT 1 yTUIN3NPYIOT BCE YNIOTHUTE/IbHbIE KOJbLa NOPLIHA W 3arnyLLUKun.

c) JeTtanu ounwwaoT ANA NOBTOPHOIO NCNO/b30BAHUS.

K.6 Bbluncnenua. MpepcrabBneHne AaHHbIX

K.6.1 MNpepacTaBneHne gaHHbIX 0 hunbTparte

YKa3blBalT (PakTUYeCKUil COBOKYNHbI 06beM dunbTpaTa (M), COGPAHHOIO B KaX/A0M MPOMEXYTKE BPEMEHU.

K.6.2 CTpyiiHaa noTeps

CTpyiiHas noteps (3.2) roxeT 6bITb M306paXKeHa OTPE3KOM MO OCW Yy B BUAE NPAMOIA NUHUK, oTpaxatolei cta-
TUYECKYI0 CKOPOCTb (hunbTpauun, Npu 3TOM KBagpaTHbIli KOpeHb BpeMeHu hunbTpauun oTpaxaeTcs No ocu X, a 06bem
unbTpata [yABOEHHbIN AN KOPPEKTUPOBKM Naowagn unbTpauun Npu UCnonb3oBaHnn unbTPaLWoHHOTO MaTtepuana
22.6 cm2 (3.5 awoiima2)] oTknagbiBaeTca no ocu y. B kauecTBe anbTepHaTMBbI NPYMEPHOe 3HavyeHre MoXeT ObiTb paccun-
TaHO C NomoLbio ypaBHeHus (K.2). Ans 6o/ee TOYHOro onpeAeneHns cTpyiHoi notepu, He06Xo0ANMO Yalle cobupatb u
perucTpuposaTh gaHHble 0 (hunbTpaTe U HAaHOCKUTb 3TN JaHHble B COOTBETCTBUM C K.4.4.2.

K.6.3 BbluncneHunsa

BbluncAsoT TaMnoHWPYOLWKi 06beM. CTPYHYI0 NMOTEepPIo N CTATUYECKYI0 CKOPOCTb (OUIbTPaLM C NOMOLLbIO cre-
AYOLNX ypaBHEHN COOTBETCTBEHHO!

war 30 (K.1)

Y, = 2[Y75-(Y30-Y7a)l= 2(¥75-Y so0): (K.2)
v 2(Y30-Y75) 2(Y30-Y 75)

(K.3)

' "30-JV.5 2739 '

rae Y75— o6bem cunbTpata npy nepBoHa4aibHOM nokasaHun obbema (4epes 7,5 MuH.), M,
o6beM chunbTpaTa NPU KOHEYHOM MokasaHun o6vema (Yepes 30 MUH.), MA:
TaMMNoHMpYOLWMi 06beM. MIT;

CcTpyiiHas noteps, mn;
cTaTnyeckas CKOpocTb (hubTpauum (CKOpocTb NoToka). MA/MuH.
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Bce Tpu napameTpa paccunTbiBalOTCA Ha OCHOBE 06beMa huibTpaTta, CKOPPEKTUPOBAHHOIO Ha naowaab gpuabTpa-
unn. O6bIYHO UCNob3yemMasn B UCMbITaHMAX hUNbTpyloLWas cpeja umeeT NosIoBMHY naowaan unbTpaumm, kotopas mc-
nosb3yeTcsa Npu CTaHAAPTHOM UCMbITAHUN PUAbTPALMOHHBIX CBONCTB NPU HU3KOM AaBMEHUN. YMHOXeHNe o6bema (unb-
TpaTa Ha ABa KOMMeHCMpyeT 3Ty pasHuuy nnouwageii. NMocTosHHaa (B AaHHOM ciyyae paBHa 2) MOXeT OblTb U3MeHeHa,
Kak Heo6XxoAMMO NpU UCNOb30BAHUN APYIMX Maowagein unbTpoBaHms.

K.6.4 MpepcTaBneHne gaHHbIX 0 UIbTPALNOHHON KOpKe

TonwuHy ocafka Ha unbTpe U3MepsT U 3anncbiBaldT C TOYHOCTbIO A0 1,0 mm (1/32 grolima). BkioyaloT Takue
onucartefibHble XapakTepucTUKN, Kak TBepAbli, MSATKUIA, XEeCTKUA, rMbkuii, anacTuuHblii 1 T. 4. HecmMoTpsi Ha CyOGbeKTUB-
HOCTb. 3T JaHHble MOTYT COoAepXaTb BaXHYI0 UH(hOpMaLUIO.
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MpunoxeHune L
(cnpaBoy4HOE)

McnbiTaHne hunbTpayMoHHbIX CBOMCTB 6YPOBbLIX PacTBOPOB
Ha yrneBoOPOAHON OCHOBE Npu BbICOKOW TeMnepaType nof BbICOKAM JaB/ieHUEM
C NOMOLYbI0 TAMNOHMpPYOLWeEro annaparta 41s U3MepPEeHUs NPOHNLAEMOCTU U AYeeK, OCHAaLLEeHHbIX
pe3b60BbIMU 3araywkamu

L.1 MpuHumnn

L.1.1 Vi3mepeHune cBOINCTB OYpOBbIX PACTBOPOB B MsaHe uabTpauun n hoOpMUpOBaHUS ITIMHUCTON KOPKM Ha CTeH-
Kax CKBaXWHbl ABNSeTcs PyHAAMEHTa/lbHbIM ANA KOHTPONA M 06paboTkn 6ypoBbIX pacTBOPOB, TakK Xe Kak U XxapakTepu-
CTMKMN camoro chunbTpara, Takme Kak KOHLeHTpaumsa HedTu, BoAbl UV 3MYNbCUN.

L.1.2 Ha 3T xapakTepucTVKn BAUSAIOT TUMbI W KONMYECTBO TBEPAbIX YAaCTUL, B pacTBope, a Takxe ux husmnyeckmne un
XUMuUyeckne B3anMogeicTena. TamnoHupyoLwnii annapaT AN8 n3mepeHus npoHuuaemoctn (PPA) asnsetcs moanduum-
pPOBaHHbLIM (PUNLTPOM-NPECCOM AN UCMbITAHWI NPU BbICOKOI TemnepaTtype noj BbICOKMM AaBfieHUeM, KOTOpbIA MCnosb-
3yeTcsl 419 OLEHKM 3TVX B3aMMOAEWCTBUI MPU Pas/iMyHbIX Tunax uabTpyoWmMX cpes nog gaesnenvem o 34 500 klMa
(5000 dhyHT/At0M2) M NpU TeMnepaTypax oT KOMHaTHol fo 260 X (500 'F). Tak Xe Kak U cTaHAapTHbIA hunbTp-npecc
[ANSA BbICOKMX TemMnepaTyp 1 BbICOKOTO faBnieHusi. PPAnpurogeH ANA NCNOMb30BaHUS Kak B 1abopaTopuu, Tak U B MOMEBbIX
yCnoBuAX.

L.2 Mepbl 6e3onacHocTu

L.2.1 OrpaHnyeHune faBNeHNs NPU UCNO/Ib30BaHUN PPA 3aBUCUT OT UCMO/Ib3YeMOi1 ssueiikn ana npo6. CyliecTByoT
[Ba Tuna siyeek, c pe3b60oBbIMK 3arnywkamu (paccmaTprvBaemble B HACTOALLEM NPUIOXKEHUN) U C 3arnyLikamu, OCHaLLeH-
HbIMW YCTAHOBOYHbIMU BUHTaMun (CM. npunoxenve K). N8 aTux ayeek npefycMOTPeHbl NATb PasNYHbIX HOMUHATbHbIX
faBneHuii. B uensx 6esonacHocTu onepartop o6s3aH TOYHO 3HaTb MakcumanbHoe paboyee AaBieHne ycTpoiicTBa BO W3-
6exaHue ero npesbiWeHns. B cnyyae COMHeHUIE He06X0ANMO CBA3ATLCA C MPOM3BOAUTENEM UM UCMOMb30BaTh aB/ieHne
HUXe BO3MOXHOro npejena.

L.2.2 Ana 6e3onacHoii akcnnyatauun PPA onepaTop AO/KEH MOHUMaTb U OCYW.eCTBAATb MpaBuibHYyl0 CHOPKY
ycTpoiicTBa. B cnyyae HenpaBwu/ibHOW C60OpKM, akcnayaTauuu UM UCNoMb30BaHNsA AedeKTHbIX YacTeli BO3MOXHbI Teuw,
NOBPEXEHUA U NMPUYVMHEHVE BPea 340P0BbI0.

L.2.3 B xofe paboThbl Aueiikn cUnbHO HarpesatoTcs. OnepaTop AO/DKEH 3HATb PaCMoONOXeHWe ropsynx y4acTkos
Avyeek U usberatb KOHTaKkTa C HUMU. KOHTaKT C ropsuYnMmu yyacTkamu siHeek Nnpu HopmasbHOW paboTe annapaTa roxeT
NPUBECTK K OXOram.

L.2.4 OTn npnbopbl HarpeBaloTCs 3/1IEKTPUYECKMM CNOCO60M, MO3TOMY HEOHXOAMMO CNeAnTb 3a COCTOSIHMEM Mpo-
BOJKM BO M3b6exaHne KOPOTKOro 3aMblKaHWUsi, KOTOPOE [/IOXET NPUBECTM K Moxapy, TpaBMaM v NOBPEeXAeHuto annaparta.
Mprn6opbl AO/MKHBI NCNOML30BATLCA HA 3a3€MJIEHHbIX MOBEPXHOCTSAX.

L.2.5 1ns 6e30nacHO aKkcnsyaTaumm ruapaBanyeckoii CUCTEMb NOAAEPXKAHUS faBfeHUss He06X0ANMO c/liefoBaTb
cnefyoLWM UHCTPYKLMAM:

a) Cnepgyet y6eutbCs, 4TO rmapasanyeckoe AasfeHne cOpoLLeHO, a NokasaHme MaHOMeTpa Hacoca CTOUT Ha Hyne f0:

1) NonNbITKN OTCOEANHEHNSA HAMNOPHOTO LWaHra oT A4Yelikn B MecTe 6bICTPOPa3beMHOr0 COeAVHEHNS;

2) NONbITKN N3BNEYEHNS AUEKN N3 HarpeBaTe/IbHOro cTakaHa;

3) nepemeleHnsa PPA;

4) NOBTOPHOIO HAMNOJTHEHNSA TMAPAB/INYECKOTrO HACoCa,;

5) BbINO/IHEHUS TEXHNYECKOTo 06CNYXMBaHUS, BKIOYAsA YNOTHEHNE TekyLwmux (UTUHIOB rMApaBnYeckoro Hacoca,
PUTUHIOB UK AYeEliKu.

b) Mocne NOBTOPHOrO 3anN0/IHEHUSI MU PEMOHTA MMAPaBNYECKO CUCTEMbI MPOBECTU OYUCTKY OT NPONTBLIX Macen.
Macno, nponntoe Ha NoJsi. MOXeT NpeACcTaB/IATbL ONacHOCTL. Kpome Toro, nponntoe Bosfie PPA macno cosfaert noxapo-
OnacHy cuTyauuio.

c) Mpu cbopke siuelikn cnefyeTt y6eanTLCA, YTO YNIOTHATE bHbIE KOMbLA B 3ar/yLiKax yCTaHOB/IEHbI NPaBUbHO.

L.2.6 Ans 6e30nacHOro NHeBMaTW4YeCKOro CO3faHus AaBfeHus B NpueMHuke o06paTHOro fasBneHus Heob6xoanmo
cnefoBaTh CEAYOWMM UHCTPYKLMAM:

a) [ns co3gaHus AaBneHns B NpUemMHuKe BCerAa UCnonb3yiiTe a3oT uaun yrnekncnoty. C cUankaTHbIMU pacTBopamu
nCnonb3yiiTe TONMbKO a30T. Hukorga He ncnonb3yiiTe cxaTblii BO3A4yX, KNCNOPOA AN ApYyroe HepeKoMeHJ0BaHHbIe rasbl.
Mcnonb3yemblii @30T O/MKEH NOCTaBNSATLCA B COOTBETCTBYHOLWMX 6annoHax N1M60o A0/MKEH NOABOAUTLCA B labopaTopuio
no BCTPOEHHOIi cucteme nogayn. KpenneHue 6anioHOB C a30TOM [0/KHO 0TBe4aTb Hopmam 6e3onacHocTn. C02 06bIYHO
nocTaBnseTcA B BUAe ManeHbkux kapTpuaxei nog fasneHnem fo 6200 kMa (900 cyHT/A0liM2). OHM B OCHOBHOM MC-
Nnosib3ylTCA B MOJIEBLIX YCIOBUAX.
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BHVMAHWVE! He gonyckaiite HarpeBa 6an110H0B ¢ C02 1N KOHTaKTa C OTKPbITbIM OrHEM. MeperpesB MoxeT
NPUBECTU K B3PbIBY.

BHVMAHME! 3anpewaeTtca ncnonb3oBatb 6an10Hbl C 3aKMCbi0 a30Ta B KayecTBe UCTOYHMKA faBneHus
npu ounbTpaLmm Npu BbICOKO TemnepaTtype/gasneHnn. 3akncb a3oTa MOXeT CAeTOHNPOBATb NPU BbICOKOM JaB-
neHun/Temnepatype nNpu Haauvyuyu cCMasku, HePTU UNKU YyINepoauCTbIX MaTepuanos. BannoHsl ¢ 3aKMcblo asota
MOTyT UCMO1b30BATLCA TONIbKO ANA aHanusa kap6oHaToOB C NOMOLL b0 ra3oaHann3aTopa fappeTta B COOTBETCTBUU
c FOCT 33213, pa3sgen A.5.

MpumevyaHne — [ns uenei JaHHOTO NOIOXEHNA aHanorom siensetcs [33]. pasgen A.5.

b) MoppepxvBaiTe perynatopbl U JaTyYvku faB/eHWS B XOpOLEeM COCTOAHWMU. Hukorga He HaHoCcUTe Mac/o Ha
perynsitopbl AaBneHus.

c) MmapasBnuyeckas unu NHeBMaTuMyeckas cucTeMa cosfaHus faBneHus, uMerLwas Tedb, NoANeXUT PEMOHTY Uau
3amMeHe. MaHOMETPbI, (PUTUHIN W WAAHTU JODKHBI GbiTh B XOPOLIEM COCTOSIHWU, /I06ble TeUN J0/KHbI OblTh YCTAHOB/IEHBI
1 ycTpaHeHsl. Mepnoanyeckn nposepsiiTe npefoxpaHUTeNbHbIA knanaH rugpaBnMyeckoro Hacoca Ha npeameT cpabaTtbl-
BaHWSA Npy BO3HWKHOBEHUW M36LITOYHOTO AaB/ieHns. Hukorga He 3arnywaiite u He ycTpauBaiite 0604 3TOro npefoxpaHu-
TeNbHOTro KnanaHa.

d) Mpu co3gaHum AaBneHns B NpueMHUKe 06paTHOro AaBfieHUst BCErga cHavyana oTKpbiBaiiTe faBfieHne B NIMHWK
HarHeTaHus. Mocne aToro HacTpauBaliTe perynstop. He nbiTaiiTech akcnayaTupoBaTb YCTPOWCTBO Npu AaBAeHUN Bbllle
HOMUWHaNbLHOTO WM YCTAaHOBOK NpeAoxpaHuTesibHOro knanaHa. Mpu cbpoce o6paTHOro AaBfieHus ocTaHoOBUTE nogavy
[aBNeHUsi B IMHUN HArHeTaHusa, CnycTuTe AaBfeHne N3 CUCTeMbl U 3aTeM BbIBUHTUTE BUHT-6apalluek perynstopa.

L.2.7 ins 6e3onacHoro Harpesa Heo6xoANMO ciefoBaThb CAEAYIOWUM NHCTPYKLUAM:

a) Heobxoanmo npeanpuvHuMaTbh Mepbl BO n3bexaHne HaHeceHWs Bpeda 340poBblo npu paboTte ¢ PPA. Annapart
HarpeBaeTCs 40CTAaTOYHO, YTO6bI NPUYNHNTL 0XOrN. HKorAa He ocTaBnsiiTe HarpeToe WK HarpeBaemoe yCTpoicTBO 6e3
BHUMaHWs, He BbIBECUB Npeaynpexjatolieil Tabnmuku.

b) He cnepyeT gonyckaTb yaaneHns N oxnaxaeHns syeikn Bofoi. Beigensemblii nap. NpsMoil KOHTaKT ¢ ssyelikoi
unu ee cnyvaliHoe nafgeHue MOryT NPUYNHNUTL CEPbe3Hbll Bpes 340P0BbI0.

L.2.8 ina 6e3onacHoli paboTbl CO BK/IKOYEHHbIM B CeTb annapaToM Heo6xo4MMOo crefoBaTh Cnefyowum NHCTPYK-
Lmsim:

a) Ybeautech, YTO UCTOYHUK 3/1€KTPOIHEPINN CHAGXeH npegoxpaHuTenieM u 3a3emsieH. Y6eautech, YTO CUI0BOIA
kabenb HarpeBaTe/IbHOro cTakaHa Haxo4MTCA B XOPOLLEM COCTOSIHUM W HaAfiexallnMm o6pa3om 3a3emsieH.

b>lMpo6nemMbl ¢ 31eKTPONPOBOAKON NN HarpeBaTe/lbHbIMU 3/1eMEHTaMN He BCerga MOXHO 06HapyXUTb BU3yasnbHO.
MepBbIM NPU3HAKOM YacCTEHbKO SBASIETCA NeperopaHue NpefoxpaHuTens, BbIK/lOYEeHWe npepbiBaTeneil, 4ONrnii Harpes
1NN HekoppekTHas paboTa TepmocTata. Bce peMOHTHble paboTbl HAYMHATE TOIbKO NOC/Ie OTK/IYEHUS NMUTAHNS.

L.2.9 Mpw BbINOSIHEHUN TEXHNYECKOTO 06C/TY)XMBaHNSA siUeek onepaTop AO/HKEH MOMHUTb, YTO siyelika ABAseTcs Co-
CyAOM Noj AaBfeHNeM 1 CYMTaeTCs UCTOYHUKOM NOTEeHLUManbHON onacHocTu. Mepbl NPefoCTOPOXHOCTH, NPUBEAEHHbIe
HUXeE, [0/MKHbI BbINOMHATLCA /15 o6ecneyeHns 6e30nacHoCTm:

a) MaTepuan saveliku fo/mKeH 6bITb COBMECTUM C MaTtepuanomM o6pasua A5 UCMbITaHUIA.

b) He ncnonb3yiite A4eiikn ¢ Npu3Hakamm rnyooKoin TOHEUYHON KOPPO3MKN N pacTpPeCcKUBaHus.

c) He ucnonb3yiiTe syelikn, 3arnyLikm 1 CTONOPHbIE KoMbLa ¢ Npu3Hakamu gedopmMaunn unm nospexgexus. He-
06x0A41MO ocMaTpuBaTh BCIO pe3bby Ha npeaMeT NoBpexXAeHui.

L.3 Annapatypa. TamnoHupylwWwwnii annapaT 415 u3mepeHuns npoHuuaemocTtn (PPA). oCHaLeHHbI

pe3b60BbIMM 3arayLwkammn

L.3.1 Aueiika PPA

a) NmetoTca aBa npomssogutens PPA. Kaxablii ©3 HUX NOCTaBAAET 3arfylikm Ans sveek, UCNosb3yeMblX B UCMbI-
TaHusAX Mo AasneHvem, npesbiwawowmm 13 800 k/la (2000 dyHT/A0iimM2). CyecTBYIOT HaBUHYMBAIOLWMECA 3aATTYLIKMN
C TpeMs MakcumasnbHO JoNnycTUMbIMK faBneHmamu: 20 700 kMa (3000 dyHT/atoiim2). 27 600 kMa (4000 dyHT/A0AM2) n
34 500 kMa (5000 cyHT/AI0AM2) COOTBETCTBEHHO. YCTPOICTBO A0/HKHO CONPOBOXAAaTbCA PYKOBOACTBOM MO 3KCNayatauun
UK HacToALeli npoueAypoii, ¢ KOTOPbIMU AO/KHbI 03HAKOMUTLCSA BCE, HE3HaKOMble C annapaToM, 0 Havasa ero ucnosb-
30BaHusA. Ecnu nonb3oBartesib He B COCTOSIHUM TOYHO onpeAennTb pabouyve rpaHulbl, AO/HKEH UCMO/b30BaTbCA CaMblii
HWU3KWIA Npefen no AaBeHuio.

BHNWMAHWE! MakcumanbHaa Temnepartypa, AaB/ieHne n pasamepbl Npob ykazaHbl B peKOMeHAaumnax npons-
BoauTens. x HecobnoaeHe MOXeT NPUBECTU K CEPbE3HbIM TpaBmam.

b) MocTaBnsiemblii npomsBogutTenem PPA 6yfeT ocHalleH knanaHamMu C HOMWHanbHOW TemnepaTypoii 260 'C
(500 T). Ecnu B xoA4e akcniyaTauuy annapaTta notpebyeTca 3aMeHWTb knanaH, BaXHo, YTo6bl HOBble 6bin pa3paboTaHsl
1 paccynTaHbl Ha UCMonb3oBaHne npu Temnepatype 260 "C (500 *F) nnm Bbilue.

c) KoHcTpykuna PPAobecneunsaeT ynyylleHHOe U3mMepeHne ctatuyeckoii unbTpaummn. Annapart MoxeT UCMOMb30-
BaTbCA NpU TemnepaTypax 1 AaB/eHUsAX, COOTBETCTBYIOLNX YC/IOBUAM B CKBaXXKUHE, 1 MO3BONSAET NCNOb30BaTb OUILTPY-
I0LLYyt0 cpefy, koTopas UMUTUPYeT necok. Ayelika ANs pacTBopa nepesBopaynBaeTcs, Npu 3TOM JaB/eHne NojaeTcs CHU3Y
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Ayeliku, hunbTpylowas cpefa HaxoauTcsa ceepxy, unbTpaT cobupaeTtcsa ceepxy. He6onblwol pyyHoii rmgpasnnyeckuii
Hacoc nogaeT faBfeHune B sueliky. [laBneHne nepegaetca Ha obpasel, 6ypoBOro pacteopa yepes naasaoLmnii nopLieHb
Ayelikn. HeckonbKo YNIOTHUTE bHBIX KOMeL, NOPLUHA He A0NyCKalT 3arpA3HeHns npobbl rmapaBanyeckum MacioMm.

d) B annaparte “cnonb3yloTCA KepaMnyeckne [UCKN B KayecTBe (PUNbLTPYIOLEro afieMeHTa. ViMeloTcs B Hannyum
Kepamumyeckume UCKN Co CpegHUM pasMepom ycTbs nop ot 10 go 120 mkm.

e) VcnbiTaTenbHOe AaBfeHne orpaHnyeHo npegenamMm 6e30nacHoCTU AYeek, ykasaHHbIX NponssoauTenem, 06bl4HO
nnéo 20 700 k/1a (3000 chyHT/AwiiM2). nnbo 27 600 kMa (4000 dyHT/At0riM2) n 34 500 klMa (5000 dyHT/AoriM2. NMpuemMHmK
06paTHOro AaBneHnsa MoXeT MCMob30BaTbCA Npu AaBneHusx go 5170 kMa (750 dyHT/aw0liM2). EcAn B ncnbliTaHUN UC-
nonb3yeTtca obpaTHoe AaBneHne, MOXeT NoTpeboBaTbCs CHU3UTb MakCMMasbHOe AaB/ieHVe UCMbITaHWsA BO M3bexaHne
npeBbIEHNA NpeAenbHOro AaBNeHUN AYenku.

f) 3arnywkn, umerowne cnefbl NOBPeXAeHNA, He AO/DKHbI UCMONb30BaTbCs. Kopnyca Auyeek, Hocswme crefpbl pac-
TpeckuBaHua Nnog Bo3aeicTBUEM HANPSHKEHWUI UK TNYGOKON TOUEUHOI KOPPO3UK, He LO/XHbI UCMONb30BaTbCS.

) Ana TemnepaTtyp cBbiwe 90 “C (195 'F) B npueMHMK 06paTHOro AaBfeHnst AO/HKHO ObiTb MOAAHO AaBneHve BO
n3bexaHue 3akmnaHus unbTparta. B ctaHgapTHOM npuemHuke o6paTHOro fasneHne ncnonblyeTcs UCTOYHUK CO2. Mpu
XenaHnn a3oTHbIA NCTOYHUK faB/IeHNA U a30THbLIN KONIEKTOP MOTYT UCNo/b30BaTbCcsi BMecTo C02.

h) Mpu HarpeBe u punbTpauun sueiika PPA nomelaeTcs B peryiMpyeMyio ¢ NOMOLLbI TEPMOPEse aftoMUHUEBYIO
Kamepy Harpesa. 3Ta kamepa LenukoMm BMellaeT naowagb hunbTpauuy n obecneunsaet unbTpayuio npu no6oi Tem-
nepaType. oT KOMHaTHolt Ao 260 'C (500 *F). TemnepaTypa siueiiku MOXeT GblTb M3MEpPEeHa C NOMOLLb0 TepMomMeTpa ¢
MeTanM4yeckum CTepxHeMm, BBOAUMOrO B OTBEPCTME B CTEHKe AYelikn. Temnepartypy HacTpamBatoT C MOMOLLbIO PYKOSITKM
Ha TepmocTarte. Ha uncepbnare HaHeceHa KOHTPObHas Wkana oT 1o 10. MNocne Toro KakXxenaemasa remnepatypa 6oina
nonyyeHa oAuH pas. oHa MOXeT 6biTb BOCNPOM3BeLeHa NOBTOPHOW YCTAHOBKOI PYYKU B TO Xe MOMIOXEHUe Un B KayecTse
anbTepHaTUBbI C MICNOIb30BaHMEM TEPMOpEesie COBMECTHO C Tepmonapoil. CTaHgapTHble aueiikn ana dounbTpa-npecca PPA
N3roTOB/IAOTCA U3 Hepxasetoleli ctanu. MNoTpebnsemas MOLWHOCTL HarpeBaTelbHOro ctakaHa PPA coctasnsieT 800 Br.

i) PPA rnoxeT ncnosnb3oBaTbCA Kak B MOJIEBbIX YCNOBUAX, Tak U B nabopatopuun. [ina paboTbl B NONEBbIX YC/I0BUAX
nmeeTca Keiic Ana TpaHCNOPTUPOBAHUS U3 HEpXaBeloLeli cTanu co cknagHol NosKoiA.

L.3.2 dunbTpylowan cpepa, kepamuyeckme qUCKU

a) CtaHpapTHas To/wwmHa gucka coctasnseT 6.5 mm (0.25 gloiima), HO Takke MOryT ucnonb3oBaTbcs 6osee ToN-
CTble JVUCKM C MPUMEHeHNeM afanTtepoB. /19 Kax4oro ncnbiTaHns TpebyeTcss HOBbIM guck. [N 6ypoBbIX pacTBOPOB Ha
yrneBofopoHoli ocHoBe TpebyeTcsi BakyyMHOe HacblleHne ancka He meHee Yem oT 5 go 30 MUH., [0 Hayana ero uc-
nosib30BaHusA.

[na nonyyeHnsa xapakTepucTuk Matepuana kepaMmnyeckoro Anucka UCnosb3yoT PTYTHYI0 NOPOMETPUIO.

BHNUMAHWE! Mapbl pTyTW onacHbl 4N 340poBbsa. Heob6xoanmo cobnoaeHne NHCTPYKLMIA nponssoautens
N MECTHbIX, PETMOHAa/IbHbIX U TOCYapCTBEHHbIX AUPEKTUB B OTHOLIEHUN UCMOJIb30BaHUSA PTYTU.

MpoM3BOANTENN OCYLLECTB/SIOT KOHTPO/Ib KAUYecTBa ANS KNacCupukaumm JUCKOB M NPEOCTaB/sOT CBEAEHUs O
cpefHeM pasmepe ycTbs Mop. onpeAesieHHOM Mpu NOMOLM PTyTHOW nopomeTpuu (cm. [14]). B Ta6nuue L.1 npuBegeHbl
LOCTYNHbIe ANA NPUOGPETEHUS KEPAMUUECKME AUCKU U 0603HAYEHUSI CPEeJHEro pasMepa ycTbsi nop.

Ta6bnuuya L.1— CpegHuii gnameTp yCTbsA NOP KepaMuyecknx ANCKOB

oscsaseme AP P e T e e e
APl o603HauveHne 10 10 3
APl o603HaueHne 12 12 5
APl o603HauveHne 20 20 10
AP o603HauyeHne 40 40 20
APl o603HauveHne 50 50 35
APl o603HauyeHne 55 55 60
API o6o3HayeHne 120 120 90
NMpumevyaHne — MeTog pTYTHOV NOPOMETPUMN HE NOAXOAMUT AN1A NU3MEPEHNS pa3MepoB YCTbs NOpP. NpeBbILlato-

wnx 120 mkm. 18 paHee NOCTaBAABLUMXCA KepaMnyeckmx AMCKkoB ¢ mopamm 150 n 190 mkm 0603HaveHne AP| oTCyTCTBYeT.

b) Kepamuyeckue Aucku 6b1M NPUHATLI 415 UCNONb30BaHUA B PPA Kak cnoco6 MCnbITaHWsi TaMMOHUPYIOLLMX/3aKy-
nopuBalLux MaTepmanos B 6ypoBbiX pacTBopax. ATOT MaTepuan BbibpaH 6narogaps pasmepy nop. Cnegyer oTMETUT,
UTO Kepamuyeckue AUCKU He UMeloT NPSIMOi 3aBUCHMOCTU MeXJy PasMepoM Mop ¥ NPOHWLEAEeMOCTbio, Kak NPUPOAHbIi
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necyaHvk, U NoaToMy fo6as oLeHKa 3aKynopuBaloWmUX XapakTepUCTUK JOKHA NPOBOAUTLCA HA OCHOBaHWWM pa3Mepa
ycTbsa nop.

c) Kepamunyeckune gUCKn MMET TPU BaXKHbIX OT/INYKA OT NAACTOBbIX NOPOA. Bo-nepBbiX, ANCKM NMEIOT OYeHb Y3koe
pacnpegeneHve pasmepos nop. Bo-BTOPbIX, AUCKA MMEIOT Ype3BblYaiHO BbICOKYID MPOHML@eMoCcTb 6narogaps y3komy
pacnpegeneHunio pasmepoB Nop u MeHee U3BUANCTOMY TPakTy NOTOka yepes nopbl. B-TpeTbux, ANCKM UMEIOT Ype3Bblyaii-
HO BbICOKY0 MOPUCTOCTb, BbIPAXEHHYIO B MPOLEHTax.

d) B 3aBMCMMOCTM OT pacnpefesieHns pasMepoB Nop N1acToBbIX NOPOJ MOXeT NMoTpeboBaTbCa PAL UCMbITAHUIA C
pasNNYHbIMK AUCKaMK AN1S COOTBETCTBYIOLLEN OLLeHKN NpeuMyLecTB Tol WK MHOI 3akynopusatoLeil 06paboTku.

L.3.3 Talimep ¢ TouyHOCTbIO A0 0.1 MWH., HA Nepunos BPeMeHN NCNbiTaHus.

L.3.4 TepmomeTp co wWkanoi ago 260 "C (500 'F), c TouHOCTbO £ 1“C (x 2'F).

L.3.5 MpagyvpoBaHHbIii LUANHAP BMECTUMOCTbIO 25 nnun 50 mn.

L.3.6 Mukcep, cnoco6Hblii pa6oTaTh Ha ckopocTu (11500 + 300) 06/MWH Nog, Harpy3koid, ¢ OgHUM pUNEHbIM UM-
nennepom anaMeTpom npumepHo 25.4 mm (1 groiim).

L.3.7 EMKOCTb AN cMeLuMBaHus rny6uHoin 180 mm (7.125 atoiima), d = 97 mm {3,75 gloiima) B BepxHeii yactn 1 70 Mm
(2,75 proiima) B HMXHEA.

L.4 Mpoueaypa ounbTpauum npu BbICOKO TeMnepaType noj BbiCOKMM gaBreHnem (HTHP)

L.4.1 Moporpes HarpeBaTesIbHOrO cTakaHa

L.4.1.1 Kabenb nUTaHWsa NOAKII0YAIOT K UCTOYHKKY C COOTBETCTBYIOLLMM HaMNpshKeHWeM COrnacHo nacnopTHON Tabnunuke.

L.4.1.2 TepmocTaT ycTaHaBNMBaKOT Ha CpefiHeEe 3HA4YeHVe ¥ NomeLalT TEPMOMETP C MeTa/l/IMYEeCKUM CTEPXKHEM
1 KPYroBO#i LLIKanoii B OTBEpPCTUe B HarpeBaTe/lbHOM cTakaHe. KOHTpOnbHas naMnoyka saxuraertcs, korga Temneparypa
HarpeBaTes/IbHOro CTakaHa AoCTUraeT 3afaHHOro 3HauyeHus.

L.4.1.3 TepmocTar ycTaHaB/mBaloT Ha Temnepatypy Ha 6 "C (10 “F) Bbllwe TemnepaTypbl UCMbITAHUSA.

L.4.2 3arpys3ka unbTpylowen ayenkn

L.4.2.1 dunbTpylowan ayeiika ABNAETCA COCYAOM BbICOKOrO AaBfeHns. Mepbl NpeAoCTOPOXHOCTU, NpUBEeAEHHbIe
HVXe, [O0/DKHbI BbIMOSHATLCA 4719 obecneyeHns 6e30macHoCTU:

a) matepuan a4eiikn gomxeH 6biTb yCTONUMB K MaTepuany obpasua AN UCMbITaHWIA;

b) KOpryca siueek, HocsAwme crefbl pacTPecKMBaHUs Noj BO3AENCTBMEM HANPSHKEHU NN rNy60Koi TOYEHHO Kop-
pO3UK. He [OJIKHbI UCNOMNb30BATbLCS.

L.4.2.2 C nomoLbio HAKUAHOTO KoYa yAansaoT 3arlywki. 3ateM OTKpyunMBaloT HUMNENW OT 3arnywek v yaansaoT
13 YeiKn NopLUEHb.

L.4.2.3 MNpoBepsloT ynnoTHATE bHbIE KOMbLa HUMNenel, nnasaoLwmnii NopLieHb, KOPMyC S4Yeikn 1 3arnywkn n 3a-
MEHSI0T NOBPEXAEHHbIE UMK CTaBLUME JIOMKUMUN [BCE YNIOTHUTENIbHbIE KO/IbLiA 3aMEHSAI0T KaxAbllii pa3 nocne ucnbiTaHuii
npu Temnepatype 6onee 150 *C (300 'F)J. Ha ynnoTHUTENbHbIE KOJ/IbLia HAHOCAT TOHKUIA CMON CMasku ANs1 CTeKAAHHbIX
KpaHoB, 0CO6EHHO TWaTe/IbHO CMas3sbiBas KOJibLia Ha NOPLUHE.

L.4.2.4 CnepyeT HaBNHTWUTbL MOPLUEHb Ha T-06pasHblii K104 1M YCTAaHOBUTL NOPLUEHb B HWXKHEN YacTu suveiiku, ybe-
AVBLUKCH B €70 CBOGOAHOM X0fe (HUKHASA YacTb A4eiikn, CTopoHa BXoAa, MMeeT 60/1ee KOPOTKYH BbITOUKY, HEM BEPXHAS).
MopleHb ycTaHaBAMBAIOT Ha [iHe fiYeiikun NN 0KOSI0 Hero, Nocse Yero oTKpyumBatoT T-06pasHblil KoY.

L.4.2.5 MNpocTpaHCTBO Haf NOPLUHEM 3an0/IHAOT IMAPaBANYECKAM MAC/IOM 0 YPOBHS YyTb HXKE BEPXHEN KPOMKM.

L.4.2.6 TopeL, 1 ropM3oHTanbHy0 YacTb LUIMHAPA SiUYeiikn cMa3blBaloT NPOTUBO3a4MPHbLIM BELLEeCTBOM W 3ano/HA-
10T NPOCTPAHCTBO Haf, NOPLIHEM TMAPaB/IMYECKM MAc/IOM A0 YPOBHSA YyTb HXKE BEPXHEW KPOMKH.

L.4.2.7 Pe3b6y cCMa3blBalT TEPMOCTONKON CMa3Koli 1 3aBUHUMBAIOT 3alNyLLIKy HA MECTO, akkypaTHO 3aTsarmBas Ha-
KALHBIM K/I0YOM C IBYMSA LWTbipbKamun. He cnefyet sataruBarb C/IMLIKOM CU/TbHO, MOCKOJ/IbKY 3TO He Y/y4YlnT repMmeTuy-
HOCTb. HO YC/IOXHWT AasibHelilee CHATUE 3arnyLKu.

L.4.2.8 YcTaHaBnuBaloT rmapasnyeckyto 3ariylwKky B HUXHEN YacTu sueliki, BAaBMB Luap 06paTHOro gasiieHns Ha
HUMNese 3arnyLkKn Co CTOPOHbI Nofaun AaBneHus Ans cépoca AaBeHns n 6onee NENcero 3aBMHYNBaHMNS 3aryLLKn B AYEKy.
W3 pe3b60BOro 0TBEPCTUSA BblieT HEMHOMO CMaskK, YTO NoKasbiBaeT Ha OTCYTCTBUE BO3AyXa MexXAy NOPLUHEM 1 3aryLIKON.

L.4.2.9 HWKHWIA HUNNeNbHbIA y3en COeAUHSAIOT CO LWTAHTOM Hacoca ¥ 3akauMBaloT A0CTaTOYHOE KO/IMYecTBO u-
[paBnnYeckoro mMacna Ans yganeHus sosgyxa us Hunnens. flanee akkypaTtHo COeAUHAIOT HUMMENb C HUXKHER 3arnyLuKoi
AYelikn N OTCOEAVHSAIOT LWIaHr Hacoca, He Aonyckas yTeukn macna u3 Hunnens. fanbHeliwne warn MoryT 6biTb BbINOJIHE-
Hbl B MO/OrPETOM HarpeBaTe/IbHOM CTakaHe, B HeHarpeTom HarpesaTes/ibHOM CTakaHe Wau Ha cneunanbHO 060py0BaH-
HOM cTeHAe. [lnA yny4lieHns cornacoBaHHOCTU pe3y/ibTaToB UCMbITaHUSl 6ypOBOI pacTBOP NOMELLMBAIOT B TeYeHMe 5 MUH.
HernocpefCcTBEHHO Nnepef 3arpy3koii B A4eiiky.

BHWUMAHWE! Mpwu BbINONHEHUN ONepauunii BO BKIIOYEHHOM HarpesaTesie cob/tofainTe 0CTOPOXHOCTb, 4TO-
6bl n36exaTb 0XOros.

L.4.2.10 Aueiiky nepeBoAAT B BEPTMUKA/IbHOE MOJIOXKEHUE W HAMOMHST GYPOBLIM PacTBOPOM, NPUMEPHO 275 M.
Takoli 06beM yunTbiBaeT paclipeHne npu Harpeee. He npeBbilwaliTe yka3aHHbIi 06beM.

BHVMAHME! icnonb3oBaHune 6onee 275 M1 MOXET NPUBECTU K NPEBbIWEHNIO PEKOMEHA0BAHHOMO MakKcu-
MafibHOTO JaB/ieHNa BHYTPUW aveiikn. B pesynbTate BO3MOXHO NOJlyYeHne TpaBM 1 NoBpexaeHne o6opyAoBaHus.
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L.4.2.11 NMOBTOPHO COEAMHSIIOT LUNAHT HAcoca C 6bICTPOCHEMHOW MyddTON HUNNENs B HUXHel YacTu Avelikn un 3a-
KpblBalOT HANoOpHbIV knanaH Hacoca. C MOMOLLYbI0 Hacoca NogHVMaloT ypoBeHb Npobbl pacTBopa A0 BbITOYKM MOA YNI0T-
HUTENIbHOE KOJIbLIO.

L.4.2.12 YcTaHaBnmBatoT yNJI0THUTENbHOE KOJbLIO, & CBEPXY HA Hero — BblGpaHHbIVi Kepamuyeckuii guck.

L.4.2.13 YcTaHaBN1BalOT BEPXHIOK 3ar/yLUKy SUYerKu.

L.4.2.14 Cma3sblBatoT pe3bby 1 HMXHIOK YacTb CTOMOPHOTO KOJbLia U BBUHYMBAIOT KO/bLLO B BEPXHIOK YacTb AYeliku.
KonbLo 3aTArMBaloT Npu HEO6XOAUMOCTM C MOMOLLbIO KloYa C OJHUM LUTbIPbKOM, MOKa OAWMH BHELWHWA cnaHew c Ha-
KaTKOli He okaxeTcsi 3anofuL0 C BEPXHel YacTblo siyeiikn. He cnepyeT 3aTarnBath gasbliue, NOCKO/bKY 3TO He yay4lnT
repMeTUYHOCTb, HO YC/TOXHUT fasbHelilee CHATME 3arnylku. 3TOT war OTHOCUTCS TO/IbKO K siueiikam, B KOTOpbIX 471
BEPXHUX 3arnyLleK NCnosib3yTCs CTOMOPHbIE KOMbLa.

L.4.2.15 fAyeliky nomelLaloT B HarpeBaTe/bHbIli CTakaH. 3a pyuky BbITACKMBAKI ONOPY AYeliku, 3aTemM BCTaBASIOT
AYeiiky N NoBOpaYMBaloT Tak. YTOGbI WTbIPb Ha fjHEe CTakaHa BoLles B OTBEPCTVE B fHe Kopnyca a4yelikn. 3To npefoTBpa-
LaeT BpaLeHve sueliku.

L.4.2.16 TennoBoe pacliMpeHne CoAepXMMOro aUeikn n rmapasnnyeckoii XXMaKoCcT NpUBOAUT K Pe3KOMY yBennye-
HUIO AaBNEeHNA AYeliku NPy NOMELLEeHUN 3aKpbITON AYekn B HarpeTblii cTakaH. Mpu NnoMeLleHnn B ropaunii HarpesaTesb-
Hbll CTaKaH si4eiiku Npy KOMHATHOW TemMnepaType Heo6xX04MMO 6bICTPO NOACOEANHNTL HAcOC ANs cbpoca ruapasmyeckoi
XWAKOCTW BO M3bexaHne co3faHuns ypesaMepHoro gasneHus. Mpu Harpese faBfieHne B Aveiike NOANeXNT Nepnoanyecko-
MYy KOHTPOJIt0 C NEPUOANYECKNM CTPaBAVBAHMNEM MPU NPEBbILIEHNUN.

L.4.3 Co3paHve faBneHus B siueiike

L.4.3.1 dunbTpauus npm TemnepaTtype 60/blle TOUKA KUNEHUs Npobbl pacTeopa TpebyeT NCMONb30BaHWA NpUeM-
HWKa 06paTHOro AaBfieHus AN NpeAoTBpalleHus ncnapexnus dunbtpata. Mpyu 3ToM Ha NPo6y Takke A0MKHO 6bITb No-
[aHo AaBneHne BO nsbexaHne kuneHus. flaHHble 0 faB/eHnn, COOTBETCTBYIOLWEM TemnepaType UCNbiTaHus, NpuBeAeHbI
B Tabnuue K.2; aTo gaBneHne nogaercs B A4eiiky rngpaBiMyeckum HacocoMm. Mpu KCnonb3oBaHUM Py4yHOro Hacoca He-
06Xx04UMO BCerga noaaepxunsarb CKOPOCTb paboTbl NPUMEPHO OAWH XOA B CEKYHAY.

L.4.3.2 Moka aueiika HarpeBaeTcs, UCMOb3YIOT CAeAYIOLYI0 METOANKY 419 NOATOTOBKM NPUeMHMKa 06paTHOro AaB-
NeHunst:

a) Cnepyet y6eanTbCs, YTO BUHT-6apallek 6b11 JOCTaTOYHO NOBEPHYT NPOTUB YAaCOBOI CTPenkn ANs cnycka fasne-
HuA. Mpu NoNHOM c6poce faBneHns BUHT JOJ/IKEH BpalwaTbca CBO60AHO.

b) OTKpbIBAOT NpPeAoXpaHnTeNbHbI knanaH Ans c6poca ocTaBLUErocs faB/ieHna v U3BneKatT BTY/IKY 6annoHumka
C02 13 y3na gaBneHus. YTUAN3NPYIOT NyCTOl KapTpWAX, 3aMEHUB HOBbIM, W 3aTAWBAIOT BTY/IKYy Tak. 4TO6bl MPOKOIOTh
6annoHUYMK. B 3TOT MOMEHT Hefb3si HacTpaveaTtb perynsaTop.

c) Cnepyet y6eanTbCs, 4TO NpeAoXpaHnTeNbHbI knanaH Ha 610ke C 021 gpeHaxHblii knanaH cuabTpaTta 3akpbiThl.

d>Y6upaloT B CTOPOHY arperaTt ob6patHoro gasneHms. OH 6yaeT yCcTaHOB/IEH B COOTBETCTBUM € L.4.3.4.

L.4.3.3 TemnepaTypy fiueiikv KOHTPO/IMPYIOT C MOMOLLbI0 TEPMOMETPa B CTEHKE A4elikn, a He B yry6aeHnn B Harpe-
BaTe/lbHOM cTakaHe. Korga siueiika HarpeeTcs o Tpebyemoii TemnepaTypbl, C NOMOLLbIO TepMocTaTa yMeHbLIaT Temne-
paTypy HarpeBaTeflbHOro cTakaHa [0 TemnepaTtypbl UCMbITaHUA. HUeliky BblaepXusatoT npu Tpebyemoli Temnepartype 4o
3aBepLUeHNs TENIOBOr0 PACLUMPEHUSI U OKOHYAHWUS MOBbILLEHUS faB/eHns Ayelikn. 3TO MOXEeT 3aHATb A0 1u.

L.4.3.4 Mocne gocTuxeHna Tpebyemoii Temnepatypbl Aueiiku u ctabunusauun gasBneHns NpremMHUK obpaTHoro
[aB/ieHUs ycTaHaB/IMBAIOT Ha ajantep BepXHero knanaHa. NpuemMHuK 3akpennsioT ¢ NOMOLLbI0 dkcaTopa. YcTaHaBu-
BalT M oukcupyoT moaynb CO02 B BepxHel YacT npuemMHmka. Mogynb nogaun gasneHusi C 02 3akpennsioT ¢ NOMOLLbO
thukcartopa.

L.4.3.5 Ecnu ans dunbTpaTta Ucnonb3yeTcst APeHaXkHbIii LWnaHr, To ero He06xoANMO NOACOEANHNTL MeXAY ApeHax-
HbIM K/1lanaHoM v rpafynpoBaHHbIM LMANHAPOM A8 coopa dunbTpata. s obecneyeHnss TOYHOro N3MepeHns NpocTpaH-
CTBO Mexay hunbTpytoLeii cpefoii 1 BbiNyCKHbIM OTBEPCTUEM NPUEeMHUKa 06paTHOro AaBneHns Heo6Xo4MMO 3anonHUTb
OCHOBHbIM PacTBOPOM [0 Hayasna WcnbiTaHus. B pesynbTate pacTBop, NPOXOAAWMIA Yepe3 UIbTP, BbITECHUT aHanormy-
HbIi 06bEM pacTBopa B NPYEMHWK. B NPOTUBHOM C/ly4ae BO3MOXHO MOsIB/IEHWE 3HAUYUTENbHO NOrpewHoCTy.

L.4.3.6 lnA onpefeneHns COOTBETCTBYIOLWErO AaB/IEHNS NpUeMHNKa 0bpaTHOro fgaenexHus cm. Tabnauuy K.2. 310
3HaueHne JaBeHns MosyyaloT, noBopaynBas BUHT-6apallek Ha perynatope Aas/ieHUs 40 yCTaHOBNeHUs Tpebyemoro
faBnexHnsa.

L.4.3.7 3anyckalT Hacoc ANa yBeNMYeHUs faBfeHus B suelike 0 TpebyeMoro ypoBHs, 3aTeM OTKPbIBAKT KnanaH
Mexay fueiikoii n NpueMHNKOM 06paTHOro AaBNeHus ANs Havana UcrnbiTaHus.

MpuMeuyaHne — PasHOCTb AaBneHus GUILTPALMUN eCTb PA3HOCTb MEXAY NpUKaLbiBaeMbIM K siuelike fasne-
HUEM V1 JaB/IEHNEM B NMPUEMHIKE 06PATHOTO AaBJIEHNUS.

L.4.4 NpoBefeHne NbTPALNOHHOTO UCMbITAHUSA

L.4.4.1 MpoBepsatloT obpaTHOe AaBneHne N0 MaHOMETPY Ha perynsatope gasneHuns. Mpun Heo6XoANMOCTN 3HaYeHne
perynupytoT.

L.4.4.2 YcTtaHaBnvBalT Talimep Ha Tpebyemoe BpeMs unbTpayun. dunbTpat cobupatoT yepes 1; 7.5 n 30 MuH.
Mpn HEO6XOAMMOCTUN MOXHO MOJSYUYUTb [ONOMHUTENbHbIE CBEAEHWA: OAHAKO MepBblii 06pasel, Ao/MKEH ObiTb MOMyYeH
He paHee yeM yepe3 1 MUH. YeTKO 3aperncTpmpoBaHHble 3HAYeHUS BPEMEHW MCNbITaHWa 1 n3MmepeHns unbTpaTa He-
06X0AMMbI AN TOYHOTO pacyeTa napaMeTpoB uabTpauuv. [nsA nyywero onpefeneHvs cTpyliHoii notepu cunbTpaT
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pekomeHayeTca cobupatb yepes 1; 5; 7.5; 15; 25 n 30 MWH., ¢ nocneAywWmMM NOCTpOeHeM rpadmka COBOKYMNHbIX 06b-
eMoB cobpaHHOro chuabTpata OTHOCUTENbHO KBAAPATHOIO KOPHS BPeMeHM!.

L.4.4.3 lna Havyana ucnblTaHUSA OTKPbIBAKOT knanaH unbTpauun. [laBneHne B auelike COrnacHo MaHOMeTpy Ha-
coca BHavase ynaget. [Jna nogaepxaHus faBeHns UCNbITaHUA Kak MOXHO 6/11xe K TpebyemMoMy MCNOoMb3YT Hacoc.
Mpn ncnonb3oBaHWM Py4YHOro Hacoca Heob6xo4MMO BCerga noffepxuBaTb CKOPOCTb paboTbl NPUMEPHO OAUH XOf B
cekyHay.

L.4.4.4 Yepe3 Heobxo4MMble MPOMEXYTKM BPEMEHMW MCNO/Mb3YIOT APEeHaXHbI KnanaH gns cépoca dunbrpaTta us
npMemMHuka o6paTHOro gaBneHus B rpafyvMpoBaHHbIi LWAUHAP C pernctpauueil BpeMeHW U COBOKYMHOro Co6paHHOro
obbema.

PekomeHayeTca n3Bnekatb UIbLTPaT HeNnocpeACcTBEHHO U3 NPUEMHMKA 06paTHOro AaBfieHns, a He U3 npucoeam-
HEHHOTO K HEMY C/TVBHOTO LuiaHra. Mpu ncnosib3oBaHnm WaHra ero AnHa AomkHa 6bITb MMHMMaNbHON AN15 YMEHbLUEHNSA
NorpeLHoCcTy, BbI3BAHHOW yaepXaHneM XUAKOCTW Ha ero BHyTpeHHell NOBepXHOCTH.

L.4.4.5 laBneHne MOXeT MefJ/IeHHO MOHMXAaTbCA U3-3a NoTepu obbema npu uabTpauuu. flaBneHune B aueiike
[O/KHO MOAAEePXMBATLCA MOCTOSAHHLIM NyTEM COOTBETCTBYIOLLEro NOBbiWeHWsA. TpebyemMoe AaBfeHne B siyeiike u npu-
eMHuKe 06paTHOro AaBfeHns A0/MKHO NOAAEPXUBATLCA B TEUEHNE BCEro UCMbITAHNSA.

L.4.4.6 Yepe3s 30 MWH. knanaH hunbTpaymmn 3aKkpbiBaloT ¥ CAMBAIOT OcTaTku huibTpata u3 npuemMHrka o6paTHoro
[aBfeHns B rpafynpoBaHHbIi LMAMHAP. 3anucbiBaloT NOMHbI 06bem unbTpata B rpajympoBaHHOM LUAVHAPE.

L.5 3aBepluieHme UCnbITaHUs U AeMOHTaxX annapaTypsl

L.5.1 HarpeBaTefbHblii CTakaH OTCOeANHAOT OT UCTOYHUKA NUTaHWA. TeMmnepaTtypa npobbl B A4elike [o/MKHA ObiTb
ymeHblueHa Huxe 38 *C (100 T) ana obecneyeHns 6e30NacCHOrO OTKPbITUA SUEKN.

L.5.2 fAyeliky nog AaBneHnem ocTaBnsAOT OCTbIBaTb B HarpeBaTe/lbHOM CTakaHe. [pn 4yacToM NpoBeAeHUN Takmnx
MCNbITaHW MOXHO MCNOJIb30BaTb OXNaXAAIOWMNA CTEHA, CTAHLMIO NN BaHHy. MNpu o6palleHnn ¢ ropaunumu suenkamm He-
06X0AMMO 1CNO/b30BaTh CNeLnasbHble pyYHble NHCTPYMEHTbI.

BHWMAHWE! Heobxoanma KpaiHAas OCTOPOXHOCTb MPU OXJTaXAEHUN TOPAYNX aYeek.

[laHHasa meToAMka He NMOo3BONSeT NPOBOAUTL 60s1ee OAHOMO UCMbITaHNA B TeYeHne 8-4acoBoro paboyero gHA C uc-
nonb3oBaHWeM ogHoro yctpoiictea PPA. MNpu HE06XOAMMOCTN yBENUYEHUS NPOU3BOAUTENIBHOCTU MOJSb30BaTENN MOTYT
pa3paboTaTb COGCTBEHHbIE TEXHONOTMN OXNAXAEHUS C yUeTOM obecrneyeHuns COOTBETCTBYIOLMX Mep 6e3onacHoCTu.

L.5.3 3akpbiBaloT knanaH Mexay siueikoii u npruemMHUKOM 06paTHOro AaBEeHNS.

L.5.4 CbpacbiBaloT faBneHne B Hacoce W sivelike, OTKPbIB KnanaH Hacoca, 3aTeM OTCOeAUMHSAT GbICTPOCLEMHYI0
MyTY Mexay HacoCOM 1 afanTepoM HUMNENS B HUXHEWR YacTn aueiiku.

L.5.5 CbpacbiBaloT o6paTHoe AaBfieHne, NoBepHYB BUHT-6apalluek NpoTMB YacoBO CTpenkun A0 cBo60OAHOrO Bpa-
LLeHUA.

L.5.6 CbpacbliBaloT faBrieHne B npruemMHuke 06paTHOro jasneHuns, oTKpbIB NpejoxXpaHnuTenbHbI knanaH Ha mogyne
C02. OTKpbIBAIOT CNYCKHOI KnanaH Ha NpueMHuKe o06paTHOro AaBneHus u cobuparT nocregHue kannu dunbTpaTta B
rpagynpoBaHHblii UMAnHAp. Mocne yganeHuns dukcatopa nssnekaoT mogynb C02 n3 BepxHero HUNNENbLHOro agantepa.
3aTeM u3BnekawT NPMEMHVK 06pPaTHOro AaBeHns, 0cBO6OAMB ero chukcaTop.

L.5.7 fAA4eliky MOXHO OTKPbITb MOC/NE OXNAXAEHUS ee COAepXUMOro. OTKpbIBaTb A4eliky MOXHO, TONbKO yo6eamnBs-
WWCb B OTCYTCTBUM AABNEHUA.

L.5.8 ®nnbTpaunoHHbIil KnanaH OTKPbIBAKT ANsi c6poca OCTaBLIErocs AaBfeHUs Mexay PuIbTPOM siYeiikn n npu-
€MHWKOM 06paTHOro AaBneHus.

L.5.9 Ecnv umetoTCcst NPUYMHBI Nonarath, YTO AYelika HaXOANTCS NOof AaBNEHUEM U HMXKHAA 3alyUTHasA 3arnyLika He
MMeeT OKOLLKa, TO AS1A onpefeneHnsa NoMOXEHUA NMOPLLIHA MOXHO UCMO/b30BaTh CAEeAYLWY0 METOANKY;

- YAANUTb GbICTPOCLEMHYI0 MYCTY C HUXKHEN 3arnyLukn syeiikn 1 BBECTU HeGOMbLLOE CBEPSIO UM NPOBOJIOKY Yepe3
3arfywky Ana onpefeneHns nooXeHnsa nnasatoLero nopLyHs;

- eCnN NOopLUEHb He HaxXoAWUTCS B HUXKHEN YacTu, TO faB/ieHe OTCYTCTBYET; €C/IN MOPLUEHb HAXOANTCSA B HUXHEN
4yacTu, T0. BO3MOXHO, NPUCYTCTBYET AaB/eHune;

- Heo6X0ANMO BHOBb NPUCOEAVNHUTL TMAPAaBANYECKUA HACOC N HECKO/IbKUMM MPOKaYMBAHUSAMUN CABUHYTb MOPLUEHb;
ecnu a4yeiika HaxoAWTCs Noj AaBneHneM, 3To 6yaeT 3aMeTHO No KO/IMYeCTBY XOA0B, HE06XOANMBIX, YTOObI CABUHYTL NOp-
LWeHb. U MO cuse, KOTOPYIO NMPUAETCHA NPUIOXKUTD.

L.5.10 Mpu HannM4mmn nokasaHuii ocTasBLLerocsa B A4eiike AaBneHNs Heo6x0AMMO NOTHOCTbIO yAanuTb knanaH uib-
TpOBaHNA 1 BBECTW HE6O/bLUOE CBEP/IO UK NPOBOJIOKY B 3arNyLUKy A4elikn, 4yTobbl yaanutb npensatcteme. CBepsio umm
NpoBO/IOKa yNpyTca, Korga foiayT Ao dunbTpytoliero gucka. Oneparop Ao/xeH 6biTb 0feT B 3alUTHbIe nepyaTku, a oT-
BEPCTMEe He AO/MKHO ObiTb HANMPaB/IEHO Ha HEro NpW BBEAEHUN CBepaa nnu NpoBosiokn. OTKPbIBATb AYeliKy MOXHO, TONIbKO
y6eMBLINCL B OTCYTCTBUMN JaB/IEHNSA.

L.5.11 Aueliky nogHUMalOT Wan ussnekaT. Ecnn Heo6xoAnmMo, sueliky MOXHO NOAHATL € HarpeBaTe/IbHOM cTakaHe
nn60 3a knanaH unbTpayun, M60 C NOMOLLbI0 MHCTPYMEHTa AN NepeMelleHns aveikn (onuus). laHHblli UHCTPYMEHT
NPUCOEANHAIOT K HUMMeNo BXofa 06paTHOro fJaBneHns Haj knanaHoMm cunbTpaumu, rae o6blYHO NoAkaovaeTcs npuem-
HWK 06paTHOrO AaBneHus. IHCTPYMEHT 3akpennsoT ¢ NoMOoLLbIo rkcaTopa LWToka knanaHa. S4yeiiky MoXHO YCTaHOBUTb
Ha onopy ANs siYeeK AN BblHYTb U3 HarpeBaTe/IbHOro cTakaHa W MOSI0XKUTb Ha CKaMeiiKy BO BPEMS OTKPbITUSA.
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L.5.12 Pe3b6oBble 3arnywwkn yaansoT ¢ NMOMOLLBHO HaknaHbIX kntoyei. 4as Toro 4To6bl CABUHYTL KIHOY, MOXET No-
TpeboBaTbCs crerka noctyvyaTb N0 HemMy. TPYAHOCTb OTBMHUYMBAHUS CBUAETENbCTBYET O HEJO0CTATOYHOCTU CMa3ku, Ypes-
MEepHOIi 3aTsXXKke UM HefoCTaTOYHON YMcToTe coefuHeHnsa. MoxeT notpeboBaTbCA COOTBETCTBYIOLLEE YCTPONCTBO, Ha-
npumep TUCKW C MATKUMUW ry6KaMm, LenHoi KoY, NEHTOUHbIN KIOY WU aHANOrMYHbIA MHCTPYMEHT ANs hukcauum ayeiku
npv OTKPYUYMBAHWMN 3arNYLLKN.

L.5.13 Aueiiky ycTaHaBnnBaT puabTpOBasibHbIM KOHLLOM BBEPX U OTKPYUMBAIOT BEPXHIOK 3arayLuky.

L.5.14 YpgansoT dounbTpyowmii guck. C noMoLL b0 He60bLIOr0 HOXa, OTBEPTKA UK CXOLHOTO MHCTPYMEHTA C Y3-
KAM ne3BmeM NoALensstoT Kpait gucka, nocne Yero n3BnekawT AUCK ¢ hunbTpaLyoHHoli Kopkoii. Ecnu TpebyeTcs, dunb-
TPaLMOHHYI0 KOPKY clierka 06MbIBatoT YACTOW BOAOI MW YrneBOAOPOAHON OCHOBOM, ecnin npoba nmeeT yrneBoAopPOoAHY0
OCHOBY, MOC/1E Yero U3MepsoT 1 3anucbiBatoT ee TOJLWKUHY 1 laHHble OTHOCUTE/IbHO ee cocTaBsa.

L.5.15 OcTaTkn pacTBopa BblI/IMBAOT U3 S4ElikM 1 NPOMbIBAIOT BHYTPEHHIOK YacTb AYelik1 NoaXoAAWUM pacTBopm-
Tenem. M3Bnekartb NOPLUEHb N HUXHIOK 3arnyLKy 06bI4HO He TpebyeTcs, ecnu npefplayliee UcnbiTaHne He NPOBOAUIOCH
npu Temnepartype 150 *C <300 "F) unm Bbiwe. Ecnn Temnepartypa ucnbiTaHus 6bina Bbilwe 150 "C <300 °F). Tpebyetcs
3aMeHNTb YNJI0THUTE IbHbIE KOMbLA.

L.5.16 BbINOMHAIOT TPU yKa3aHHbIX HUXe AelCTBUA ANA 3aMeHbl YN/IOTHUTE bHbIX KoMel naaBatoLiero nopLiHs B
HWXHel yacTu 3arnyLwku:

a) YaansoT HUKHIOW 3arnyLlwky no Metoguke, onucaHHoi B L.5.10 n L.5.11. 3a ucknouyeHmem Toro, 4To fveiika Ha-
XOAMTCS B NEPEBEPHYTOM NOSIOXKEHUN U UCNOJb3YETCA K04 C ABYMS LUTbIPbKaAMU.

b) YpansaoT nnasatoLwmnii nopleHs. 3aBnHUMBaOT T-06pasHblii KK0Y B NOPLUEHb 1 TONKAOT WK TAHYT NOpLUeHb ANA
N3B/IEYEHUS ero u3 siueiikn ¢ 11060ro KoHua. MopLieHb rMoXeT GbiTb M3BNEUYEH CBepXY 6e3 yAaneHus HUXKHeN 3arnyLwku.
M3BnekawT 1 yTUIN3NPYIOT BCE YNIOTHUTE/IbHbIE KOMbLa MOPLIHA W 3aryLLKN.

c) letanu ounwaoT AN NOBTOPHOTO MCMNO/b30BAHNUS.

L.6 BbluncneHus. MNpeacrasneHne faHHbIX

L.6.1 MpeacTaBneHne gaHHbIX 0 hunbTpate

Yka3blBaT (haKTUUECKNl COBOKYMNHbI 06beM hnnbTpaTa, COGPAHHONO B KaXKA0M NPOMEXYTKE BPEMEHM, BblpaXKeH-
HbIli B MUAAWAUTPAX.

L.6.2 CTpyiiHasa noTeps

CTpyiiHaa noteps (3.3) MoxeT 6biTb M306paxeHa OTPE3KOM MO OCW Yy B BUAE NPAMON NMHWK, OTpaxaloLei cra-
TUYECKYI0 CKOPOCTb (hunbTpauum, nNpu 3ToM KBagpaTHbIi KOPeHb BpeMeHu hunbTpauun oTpaxaeTcs No ocu X, a 06beM
unbTpata [yABOEHHbLIN AN KOPPEKTMPOBKK Naowaan uabTpauum Npu UCNonb3oBaHnn uabTPaLVOHHOrO MaTtepuana
22.6 cM2 (3.5 proiima2)] oTknagbiBaeTcsi Mo ocu y. B kauecTBe anbTepHaTUBbLI NPUMEPHOE 3HaYeHNe MOXEeT 6bITb paccuu-
TaHO C NMOMOLLbI ypaBHeHuWit B L.6.3.

[ns 60nee TOYHOro onpegenieHns CTPYHOW notepu, HEO6X0AMMO valle cobupaTb U PerncTpupoBaTth AaHHble O
hunbTpaTe n HAHOCUTb 3TW JaHHble B COOTBETCTBUM C L.4.4.2.

L.6.3 Bbluncnenunsa

BbluncnaoT TaMnoHUpYyoLWnii 06beM. CTPYHYI0 NOTEepIo U CTaTUYeCKY CKOPOCTb huabTpauuy ¢ NOMOLLbIO ypas-
HeHuii (K.1). (K.2) n (K.3) cooTBeTcTBEHHO (CM. npunoxeHue K).

L.6.4 MpepgcTaBneHne faHHblX 0 MUAbTPALNOHHON KOpke

TonwuHy ocafka Ha unbTpe N3MepsT U 3anncbiBalOT C TOYHOCTbIO A0 1.0 mm (1/32 grolima). BkaoyaloT Takue
onucartefibHble XapaKTePUCTUKN, Kak TBEPAblA, MSATKUA, eCTKUiA, rnékunii, anacTuuHblii 1 T. 4. HecmMoTpsi Ha Cy6beKTUB-
HOCTb. 3TV A@HHbIE MOTYT COAEPXaTb BaXHYI0 MHGOpMaLIO.
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MpunoxeHune M
(cnpaBoy4HOE)

COBMECTUMOCTb 3/1aCTOMEPHbIX MaTepuasnos
c 6ypoBbLIMM pacTBOpamMu He Ha BOAHOW ocHoBe

M.1 MpuHuun

M.1.1 BnnsHue 6ypoBbIX pacTBOPOB, 0COGEHHO He Ha BOAHOI OCHOBE, Ha 3N1aCTOMepHble MaTepuassl, UCNOb3ye-
Mble Npy 6ypeHun, MOXeT CyLLecTBEHHO 3aTparneaTb 6€30NacHOCTb, YCMELWHOCTb U 3aTpaThl onepauuii 6ypenuns. UNsge-
NN, B KOTOPbIX MCMNOJIb3YHOTCA 3/1aCTOMEPHbIE MaTepuasibl U KOTOpble MOTyT NofBepratbCa B/AMAHUIO PacTBOPOB B Xof4e
onepauuii 6yperus, BKIOYAIOT YNIOTHEHNS, NPOKNafKu, WAaHrM, MembpaHbl, pykaBa, cTaTopbl NOrPYXHbIX 3N1EKTPOABK-
rateneii u T. 4. PasnnyHbie CBOKCTBA 3TUX U3AENUIA YXY[LLATCA NPW KOHTakTe ¢ 6ypoBbIMWM pacTBOpam He Ha BOAHOMN
OCHOBE, YTO BUAET Ha UX paboune xapakTepuCcTUKN.

M.1.2 /i3mepeHune!nporHo3mpoBaHne Takux B/IUSIHWA OYeHb BaXHO MpW BbiGOpPe COOTBETCTBYHOLWMX KOMOGUHAUUI
3anactoMep/6ypoBoii pacTBop A48 onepaunn 6ypeHus n 419 YCTaHOB/IeHUA pekoMeHAauuii no akcnayaTtauum.

M.1.3 B go6biBatoleii NPpOMbILWAEHHOCTW CyLecTBYeT MHOXECTBO Pas3/IMyHbIX METOA0B UCMbITAHUIA ANA OLEHKN
3TOr0 BAUAHUSA.

M.1.4 Llenbio 4aHHOro NpUIOXeHWs siBNsieTCA npefocTaB/ieHne cTaHAapTHbIX MeTOA0B aHanusa BAUAHUA by-
POBbLIX PacTBOPOB He Ha BOJHOV OCHOBE Ha 3/1aCTOMepbl, BCTynawue B KOHTAKT C TakMMu pacTBopamu B xofe
onepauunii 6ypeHns. Mockosbky COOTBETCTBME MeXAY YC/N0BMAMMU OTGPAKOBOYHbIX UCMbITAHMIA anacTomep/pacTeop
n (hakTUyeckumMu ycaoBuMAMM 3Kcnayatauuu Becbma NpubAU3NTENbHO U BBUAY Pasinyuns KpUTepues NpuemMku no
pesynbTatam UCMNbITAHWIA Yy pa3fInyHbIX Nofb3oBaTenell, 3aecb He NPUBOAATCA yKasaHUs NO UHTepnpeTayun pesysb-
TaToB MCMbITAHWIA.

M.1.5 BypoBble pacTBOpbl He Ha BOJHOI OCHOBE, ONpefesiieMble B HACTOSILLEM NPUIOXKEHUN, TOTOBAT C MOMOLLbIO
NPUPOAHBIX UK OUNLLEHHBIX XUAKUX HETENPOAYKTOB, CUHTETUYECKNX YINEeBOAOPOA0B UAN APYTUX CUHTETUYECKNX XUa-
KocTell. 3TN pacTBOpbl MMEKT BOAHble BHYTPEHHWEe hasbl, OAHAKO ANCNEPCUOHHAA cpefa COCTOUT W3 HEBOAHOW Xua-
KOCTW. Bce onucaHHble uan ynoMsiHyTble 34eCb MeTofbl UCMbITaHWUi BKAOYAOT B Ce0Si U3MEPEHUA NCXOAHbIX CBONCTB
371acToMepoB, NOrpyXXeHne aflacTomepa B pacTBOp Npu onpejenieHHo TemnepaType Ha onpejefieHHoe Bpems U nocne-
Ayloliee n3mMepeHne Tex xe cBOWCTB. OnucaHHble MeTofbl Aal0T CPaBHUTE/IbHbIE iaHHbIE, HA KOTOPbLIX CTPOUTCS MHEHVe
0 MPOTrHO3MPYyEMOM MOBEeJEeHVUN NpY 3KCnayatauum.

M. 1.6 B HacToAWEM NPUNOXEHUN flaHbl CCbIJIKM Ha cTaHAapThl 1ISO, KoTopble MOryT UCMONb30BaTLCA Kak cTaHaapT-
Hble NPOBEpPOYHble UCMbITaHNA. 3[4echb Takke fJaHbl CCbINKN Ha MeToAbl ucnbiTaHnii ASTM u cTaHAapTHble 3TanoHHble
XWUAKOCTW, KOTOPble 6blNN NPU3HaHbLI COOTBETCTBYIOLWUMU A1 UCTNbITAHWUA BAUSAHUA GYPOBbIX PacTBOPOB Ha 3/1acTOMep-
Hble MaTepuassbl, UCNoMb3yeMble Npu GypeHun.

M.1.7 MonHble nowarosbie Npoueypbl He NPUBOAATCS, X MOXHO npuobpecTtu B ISO nan ASTM.

M.2 AnnapaTypa u peareHTbl

M.2.1 CtaHgapTHble 3TasloHHble a1acTomepbl. CocTaBbl 3/1aCTOMEPOB, UCMO/b3YEMbIX Kak CTaHAaPTHbIE 3TasOHbI,
onucaHbl B cTaHgapTax ISO:.

a) [3], pasgen B.2. Tabnuua B.1 — GyTaAneHaKpUIOHUTPUbHbIA Kaydyk ¢ 34 % (No Becy) cofepXaHuem akpuioHu-
Tpuna no ctaHgapTy (10). Cuntaetca npeacrasuTesnieM 06bIYHO MCMNO/b3YEMbIX MaTepuasnos, NpeAHasHauyeHHbIX He 41
TSKeNbIX YCNOBUIA aKcnayaTauuu;

b) [3], pasgen G.2. Tabnmua G.1 — rMAPOreHN3MpoBaHHbIi 6yTagneHakpUIoOHUTPUbHbIA Kayuyk ¢ 19 % (no Becy)
cofepXaHveM HUTPUbHbIX rpynn 1 meHee 0,1 % ocTaToOUHbIX ABOMHbLIX CBA3eli no ctaHaapTy [10]. CuutaeTca npeacTasu-
TefieM matepuanos, HEO6X0AMMbIX B YC/TOBUAX arpeCcCUBHbIX XUMUKATOB U BbICOKO Temneparypsbl.

M.2.2 CTaHAapTHble 3Ta/IOHHbIE XUAKOCTN 418 UCNbiTaHnii. CocTaBbl XXUAKOCTEN, MCNOMb3yeMblX Kak CTaHAapTHbIe
3TasloHbl, onuncaHbl B cTaHgapTax ASTM:

a) cm. ctaHAapT (7). pa3gen 6 — NPOMbILLIIEHHbI 3TaNOHHBIA Yr1eBO40pPOs C OTHOCUTENIbHO HU3KOW aHUINHOBOM
TOYKOW, UMEIOLLNIA CpaBHUTENIbHO YMEPEHHOE B/IMSIHUSA Ha 31acToMepbl;

b) paboyas XnAKocTb No cTaHAapTy [7]. pa3gen 6 — NpombIWIEHHOE 3TaSIOHHOE C/I0XKHO3(UPHOE CUHTETUYECKoe
mMacno, an-2-atuarekcuncebaunHart, BeCbMa arpeccuBHas cpeja /151 31acTOMeEPOB.
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M.3 Mpoueaypa. NMoarotoBka o06pasLoB ANA UCMbITAHKIA

M.3.1 MogroToBka 06pas3LoB AN BCEX yKa3aHHbIX UCMbITaHW onncaHa B ctaHgapTtax [10] v [11].
M.3.2 Pa3mepbl cTaHgapTHOro obpasua AN UCnbiTaHWii ykasaHbl B cTaHgapTe [7]. 9.1.

M.4 Mpouenypa. N3ameHeHre hU3NUYECKMX CBONCTB 3/1aCTOMEPOB NOC/Ee NOrPyXeHus

M.4.1 MpuHunn

M.4.1.1 MeTogpl UCNbITaHW NpuBeAeHbl B cTaHAapTe [7]. pasgensl 8. 9. 11 n 15. CunTtaeTtcs, 4TO 3TUX U3MePeHUt
[OCTaTO4HO ANS OnpefeneHns BAUSHUSA KOHKPETHOro pacTBopa Ha uccnefdyeMblii anactomep. BbiGpaHHble Temnepary-
pbl NOTrPYXeHNs COOTBETCTBYIOT 06bIYHO NCMO/b3yEeMbIM NPOM3BOAUTENSIMU. T1PU HEOBXOAUMOCTH MOTYT UCMO/b30BATLCA
Apyrve Temnepartypsbl.

M.4.1.2 N'3MeHeHunsa 06bema, NPOYHOCTH Ha pacTsXeHne, OTHOCUTESIbHOTO YASIMHEHNUSA U TBEPAOCTU 3/1aCTOMEPHbIX
MaTepuasioB nocsie KOHTakTa c 6ypoBbIMM pacTBOPamMu He Ha BOAHOW OCHOBE ABMAIOTCA TUMWYHBIMU U yXYyALIaT paboune
XapakTepucTukn n3genuii c anacToMepHbIMU MaTepuanamu. 3TW U3MEHEHUss MOTyT BECTU KakK K MOBbILLIEHWNIO, TakK U K No-
HWXEHWIO CBOICTBA.

M.4.1.3 laHHble MeToAbl OXBaTbIBaOT nabopaTopHoe onpefenieHne Taknux n3MeHeHuii B CBO60AHbIX 06pasLiax a1acTo-
MepoB Noc/ie CTaTUYeCKOro NOrpyXeHNs B UCMbITaTeIbHbIV pacTBOP NpU ykasaHHbIX TemnepaTypax, Ha onpejesieHHoe Bpems,
npvi gaBneHnn okpyxatolLei cpefbl. 3afaHHble TemnepaTypbl NorpyxeHns coctaensatot 70 "C (158 "F) n 100 *C (212 *F).

M.4.1.4 TemnepaTtypy NoAAepxXvBaioT COOTBETCTBYIOLMM CNOCO6OM, Hanpumep BOAsHOW GaHeil, MacnsaHoi BaH-
HOJi. MeYyblo C ropsAYMM BO3AYXOM WU KaMepoi cTapeHus.

M.4.1.5 Bpemsi NOrpy>eHusl, UCNosib3yemMoe Npon3BoAUTENsIMU, 0ObIYHO cocTaBnseT 168 u (7 aHeli) u nossonsiet
obecneunTb focTaTouyHOE paBHOBECHE.

M.4.1.6 CTaHfapTHble 3Ta/IOHHbIE XUAKOCTU U CTaHA4apTHbIE 3Ta/IOHHbIE 3/1aCTOMEPbl MOTYT UCMbITbIBATLCA BMe-
cTe ¢ pabouynumu anactomepamMv U pacTBopamu, OLleHVBaeMbIMU Ha MPON3BOAUMBIA UMW COOTBETCTBYOLLNI 3adhheKT.

M.4.2 KpaTkoe onucaHue npouenypbl NorpyxeHus

M.4.2.1 Mpoueaypbl NOrPyXeHUs ykasaHol B cTaHgapTte [7]. pasgenst 8 n 9.

M.4.2.2 TpepaBapvTenbHble N3MepPeHNs CBONCTB NPOBOAAT Ha obpasLax CoracHo ykasaHHOW mpoueaype ¢ perv-
cTpauueii pesynbTaTos.

M.4.2.3 3aTtem o6pasLbl NoMeLanT B NPOOGUPKY NN CTEKSHHYIO NOCYAY, CHabXeHHY 0b6paTHbIM KOHAeHCcaTopom
C BOAAHBIM OXNXAEHNEM, B KOTOPYIO WCMbITaTe/bHbI/i pacTBOp Ha/nWBaloT A0 NOJIHOTO NOrpyXeHns o6pasyos. MyckatoT
BOAY Yepe3 ob6paTHbIli KOHAEHCATOp, NOBbIWAKT TemnepaTypy WcnbiTaTenlbHOro pacTeopa A0 TpebyemMoro 3HauyeHus u
noAfepXuBarT B TeYeHne Heo6X04MMOro BPEMEHU MOTPYXeHUs.

M.4.2.4 3aTem 06pasLibl U3BMEKAIOT, YAANSAIOT U3NIULLIKN pacTBOpa W NPOBOAAT U3MEPEHNA CBOWCTB Nocse norpyxe-
HUS ¢ perncTpaunein pesynbTaTos. [pu NCNONb30BaHMM APYTMX TEMNEepPaTyp U BPEMEHUN NOTPYXEHNA X Takke ykasblBatoT.

M.4.3 KpaTkoe onucaHue npoueaypbl aHann3a uaMeHeHua obbema

M.4.3.1 Mpoueaypa aHann3a n3MeHeHns o6bema onucaHa B cTaHgapTe [7]. pasgen 11.

M.4.3.2 NccnepytoTca Tpy o6pasua, kak MOXHO 6onee naeHTUYHble. HavanbHblli 06beM kaxzoro obpasua nsme-
psAeTCs No BbITECHEHWIO BOAbI.

M.4.3.3 YgansioT Bogy ¢ 06pa3LoB 1 NpOBOAAT NpoLeAypbl NOTPYXeHNs, onucaHHble B M.4.2 Ha kaxaom obpasLe.

M.4.3.4 Mocne norpyxeHns 06bem Kaxaoro o6pasia BHOBb U3MEPAETCA MO BbITECHEHWIO BOfb.

M.4.3.5 N3meHeHne obbema, BbipaXeHHOe B MPOoLeHTax 0T Haya/lbHOro 06bema, BbIYUCASAIT 418 KaxX40ro o6pas-
ua. nocsie 4yero onpefensoT 1 3anncbliBaldT cpefHee 3HaveHune.

MpumevyaHune — [laHHasa npouedypa NPUMEHSIETCSA TObKO A1 BOLOHEPACTBOPUMbIX PACTBOPOB.

M.4.4 KpaTkoe onucaHue npoueayp aHanm3a NPOYHOCTU Ha pacTsXeHWe, OTHOCUTENbHOMO YASIMHEHUA U
TBEPAOCTHU

M.4.4.1 N3meHeHUsi NPOYHOCTU Ha pacTsXeHWe, OTHOCUTENIbHOTO YA/IMHEHNSI N TBEPAOCTW onucaHbl B cTaHAapTe
[7]. pa3gen 15.

M.4.4.2 /icxogHble 3HaYeHUsI MPOYHOCTN Ha pacTsHKeHUe N OTHOCUTENbHOTO YA/IMHEHNA N3MepPSAIoT B COOTBETCTBUMN
co cTaHfapToMm [6] Ha Tpex o6pasuax, Bblpe3aHHbIX U3 04HOTO INCTa UMW U3AENUS, NCNOMNb3YEMOr0 A UCTbITAHKSA C No-
rpyxeHvem no M.4.2. icnbiTaHNA Ha NPOYHOCTb Ha pacTshXKeHne 1 OTHOCUTENbHOE YA/IMHEHNE Takke NPOBOAAT Ha 06pas-
Lax nocsie UCNbITaHWA € NOrpyXeHrem. ViaMeHeHne, BbipaXeHHOe B NPOLEHTax OT HaYaslbHOTO 3HAYEHUS, BbIYUCASIOT 415
Kaxporo obpasua, nocsie Yero onpeaensaoT U 3anucbiBaloT cpegHee 3HavyeHue. MoCKoNbKy N3MepeHne OTHOCUTENIbHOro
YAJIMHEHVA Npu paspbiBe BeAET K paspyLlueHunio o6pasua, oTaeNbHble 06pasLibl 4O0/MKHbI UCMNO/Ib30BATLCS A1 Npoueaypsbl
NCXOfHbIX N3MepeHuii N n3mepeHunii nocae NOrpyxeHns.

M.4.4.3 icxogHoe 3HayeHne TBEPAOCTM MU3MEPSIOT B COOTBETCTBMU CO cTaHAapTom [8] nnu [9] Ha Tpex obpasuax,
BbIpEe3aHHbIX N3 OAHOr0 NNCTa WAWN U3AeNns, UCMONb3yeMOro AN UCMbITaHWSA C NorpyxeHvem no M.4.2. McnbiTaHua Ha
TBEPAOCTb Takke NpoBOAAT Ha o6paslax nocsie UCMbITaHWUA C MOrpyXXeHnem. 3amMeHeHne, BbipaXeHHOe B NpoLeHTax ot
HayasibHOro 3HaYeHUs, BbIYUCAAIT 418 KaxAoro obpasua, nocne Yyero onpefensioT u 3anucbiBaloT cpefHee 3HayeHue.
MockonbKy n3mMepeHve TBEPAOCTU M3MEHAET CBOICTBa 0obpasua, oTAe bHble 06pasLbl O/KHbI UCMOb30BaTLCA A8 NPO-
Lefypbl UICXOAHbIX N3MEPEHWA 1 N3MepeHUii Nocnie NorpyXeHns.
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M.5 Mpoueaypa. BnnaHue norpyxeHunsa Ha obpasel, asiacToMmepa B HaNPsX>XEHHOM COCTOAHUN

M.5.1 B fOoN0O/IHEHME K U3MEPEHUAM U3MEHEeHWH 06bema, NPOYHOCTH Ha pacTsXXeHWe, OTHOCUTENbHOrO YANHEHUS
1 TBEPAOCTN NOCNe NOrpyXeHns B UCMbITaTeNbHbI pacTBOP NPUBOAUTCA METOJ, B KOTOPOM 06pasLbl nojsepratoTca Ha-
npskeHunto (M3rnby) n npouepypam norpyxeHus no M.4.

M.5.2 Mocne norpyxeHnsa NpoBOAST BU3yasibHOe HabnlofeHne 3a CoOCTossHMeM obpasLia 1 3anucbiBatoT pesynbTaThbl.

M.5.3 O6pasubl AN ucCnbITaHW n3rnbaT Ha yron 180" u (UKCMPYIOT B 3TOM MNOJIOXKEHUN COOTBETCTBYIOLUM
YCTPOWCTBOM, KOTOPOE A0/HKHO 6bITb MHEPTHLIM K UCMbITATE/IbHOMY PacTBOpY.

M.5.4 O6pa3supbl noAsepraioT npoueaype norpyxeHns no M.4. MNocne norpyxeHnsa obpasubl U3BNEKAIOT U3 UCMbITA-
TeNbHOW nocybl, yAanaoT U3NULLKA pacTBopa U NPOBOAAT BU3yasibHblli OCMOTP MX (OU3NYECKOr0 COCTOSIHUS.

M.5.5 HabnopgatoT n pernctpmpyoT nsmeHeHue LBeTa, Ype3mepHoe pasbyxaHue, pacTpeckuBaHue B 061acTu Ha-
NPsHKEHNIA. NPOTAXEHHOCTb TPELWNH M ApYyrue XapakTepUCTUKN COCTOAHMUS.
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Mpunoxexne N
(cnpaBoy4HOE)

Mpoueaypa onpeaeneHns CoaepXaHus necka B pacTBopax He Ha BOAHON OCHOBe

N.1 MpuHumn

CopepxaHue necka 6ypoBoro pactsopa — 370 NPOLEHTHOoe OTHoleHne (06bemHas [0/14) YacTuy, gnameTpom 6o-
nee 74 MKM. V3mepsieTcA ¢ NOMOLLbIO MeTofa UCMbITaHUA C NECKOCOPTUPOBOYHLIM CUTOM.

B aTOM ucnbITaHnn N0601 matepunan, 3afepxaHHblil CUTOM, CUATAETCA NECKOM, COr/TacHO pasMmepy Yactuy,. OgHako
no cocTaBy OH MOXeT 6bITb, & MOXeT U He OblTb 1ECKOM.

N.2 AnnapaTtypa

N.2.1 Cuto. 74 mkm (200 meww). agnameTpom 63.5 MM (2.5 awoiima).

N.2.2 BopoHka, noaxoaswas ana cura.

N.2.3 CTeknsiHHass MeH3ypka c oTMeTkaMu ob6bema foGaBnsiemoro 6ypoBoro pactsopa co wkanoin 0—20 % ansa
HenocpeACcTBEHHOrO onpefesieHns NpoueHTa necka.

N.3 Mpouegypa

N.3.1 MeH3ypKy 3anonHa0T 6ypoBbIM pacTBOPOM 40 OTMETKM «BypoBoli pacTBOp». [L06aBASAIOT COOTBETCTBYIOLUI
OCHOBHOW HEBOJHbIVi pacTBoOp (AN3€/bHYI0, MUHEPA/IbHYI0 UK CUHTETUYECKYIO OCHOBY) A0 cleaytouieil oTMeTKN. 3akpbi-
BalOT rOP/IbILLKO MEH3YPKM U TLwaTesibHO B36anTbIBatoT.

N.3.2 He60/bLLIOE KOIMYECTBO OCHOBHOrO pacTBopa BbI/IMBAIOT Ha CUTO, YTOObI CMOUYNTH BCIO €r0 NOBEPXHOCTb.

N.3.3 BblIMBalOT CMEeCb Ha BNaXHOe CUTO. XXUAKOCTb, NPOLUeALlY CKBO3b CUTO, COXPaHSIOT AN1s nocneayouei
yTunusauyun. B meH3ypky 406aBASIOT AONOHUTENbHbI 06beM OCHOBHOrO pacTBopa, BCTPSIXMBAIOT I BHOBb BbI/IMBAIOT Ha
cuTO. [leiicTBMA NOBTOPSIIOT, NOKA MEH3YpKa He CTaHEeT YACTON.

TBepAble yacTulbl, 3afepXaHHble CUTOM, MPOMbIBAOT OCHOBHbIM PacTBOPOM [ANf YAasneHus ocTaTkoB 6ypoBOro
pacTteopa.

NMpumeuanne — He gonyckaeTcs nepemMellBaHUe CMECU WM MPUIOKEHUE CUMbl A1 €€ MPOXOXAEeHUs
CKBO3b CUTO. NPOXOXAEHNE CMECH YePE3 CUTO MOXKHO CTUMY/IMPOBATL NIETKUMU yaapamMu no 0604Ky cuTa npu fo6asneHunm
6ypoBoro pacteopa. Ec/in Ha cuTe 06Hapy)X1BaeTcs rMApouibHas Nopoaa, 406aBNSIOT HECKO/LKO Kanesb rmapodo6u-
3aTopa. UCNOo/b3yeMoro B 6ypoBOM pacTBOpE A5 BblpaBHUBAHUS TMAPOMUILHON NOPoabI.

N.3.4 BOpoHKy nepesopaymBatroT Ha cuTo. MeAsleHHO nepesBopaynBaloT arperaT U BCTABNAKT KOHEL, BOPOHKU B
rOp/bILKO CTeKNAHHOW MeH3ypkn. TBepAble YacTuLbl CMbIBalOT B MEH3YpPKy, A06aBnAs 06beM OCHOBHOrO pacTtsopa uau
pasbpbi3rneasn ero Hag yactuuaMmm n3 npoMbiBasku. TBepAbiM YacTulam AatT ocecTb. [10 MeTkam Ha MeH3ypke onpeje-
NAT 06bEMHbIV NPOLEHT necka.

N.4 BbluncneHusa

CopgepxaHve necka B 6ypoBOM pacTBope yka3blBalT B NpoueHTax (06bemHan fons). Takke ykasbiBaloT UCTOYHUK
npo6bl 6ypoBoro pacteopa, Hanpumep Haj BUOpaLMOHHbIM CUTOM, U3 MPUEMHOr0o pe3epsyapa U T. 4.

Kpome necka Ha cuTe ocTaHyTcs rpybble TBepAble YacTulbl (Hanpumep, yTsXenuTenb, naacTo3akynopusatoLnii
martepuan, kap6oHaT kanbuusa, YacTuubl cnaHua u T. [.), KOTopble BOAYT B OTYET Kak Necok.
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MpunoxexHne O
(cnpaBoy4HOE)

OnpefeneHne U KOHTPOb OCeAaHUs YTsHKeNuTens

0.1 MpuHuuN

0.1.1 Uenb HacTosWero NpuaoXeHUs COCTOMT B NpefoCTaBNeHNM NHOPMaL MK 1 yKa3aHuii Ha ocefaHue yTsxenm-
Tens. ero BANSHUM Ha onepawuum 6ypeHnsa u MeToAax KOHTPONS ocefaHnsa yTsxenuTens Ha 6ypoBoii nnowaske.

0.1.2 LleneBoii aygutopueil 4aHHOTO NPUIOXKEHUST SIBNAIOTCA MHXeHepbl, paboTallmne kak B oucax, Tak U Ha
6ypoBbIX NoLafKax.

0.1.3 OcepaHue yTsHXenMTensa pacno3HaeTcs no 3HaunMTenbHOMy (CBbiwe 0.5 yHT.'TannoH) N3MEHEHWIO NIOTHOCTHU
6ypoBOro pacTsopa, korga 3a 6onee nerkum cnegyeT 60/1ee NAOTHbIA, YeM HOMUHaNbHAA NIOTHOCTL pacTBopa, u3me-
peHHas npu uMpkynsaumm 6ypoBoro pactesopa C Lesibio NOAHATUS HaBepx 6ypoBOro wiama, 06bIYHO KOrAa yTsKe/TeHHbIN
pacTBOp HEKOTOPOE BpeMsl ocTaBasiCA HENOABWMXHbIM (6€3 LUPKYALMM) B HanpaBneHHoW CkBaxuHe. Mpn 3TOM ocefaHune
NposiB/AETCA KakK B CTaTUYECKNX, Tak U B AUHAMUYECKMX YCIOBUAX U MOXET BO3HMKaTb, Koraa 6ypoBoi pacTBOp HaxXoAnTCs
B ABWXEHUU.

MpumeyaHne — EpuHnua namepeHus beHTbI Ha ranioH ABaseTcs 0603Ha4YeHMeM OTHOLEHUS beHTOB Macchbl
Ha rasiioH, K0Topoe NUCnonb3yeTcAa B HACTOAWEM NPUIOXKEHUN.

0.1.4 OnpepeneHune yTsHXeNnTens pacnpocTpaHaeTca Ha BCce TBepAble YacTuLbl, KOTOpble HAMEPEHHO A06aBNAT-
ca B 6ypoBOii pacTBOp 4151 NOBbILEHUS €70 NIOTHOCTU. MNpUMepPoM 06bIYHbIX MaTepuanoB MOryT CAYXuTb 6apuT, rematuT
1 KapboHat Kanbuus.

0.1.5 MoHATHe ocefaHuAa yTAaXenuTensa NPUMEHAETCA K C/I0XHbIM CKBaXWHaM, KOTOpble BECbMa pacnpocTpa-
HeHbl. OHM BKAOYaOT B cebA: yCN0BUA BbICOKUX Temnepartyp u gasnenuns (HTHP). 6ypeHne ¢ 601bWINM OTXOAOM OT
sepTukanu (ERD) n KpyTble Hak/MOHHblIe CKBaXWHbI. OcefaHne yTaXennTens umeeT BaXxHoe 3Ha4YeHue B CnefyoLmx
cnyvasx:

a) nNpu pacyeTe CKBaXWHHOTO rMApPOCTaTUYECKOro AaBeHNs:

b) NP KOHTPONE CKBAXWHHOrO AaBfieHUss Ans obecneyvyeHns cTabuNbHOCTU CKBaXKWHbI OTHOCUTE/SIbHO NPUTOKA K
BblHOCA!

C) Npu HecTabuIbHOCTN CTBOJIA CKBAXWHbI BCAIEACTBUE CHKEHUS 3h(heKTUBHOWN NIOTHOCTM pacTeopa:

d) npu 3acTpeBaHUn 6ypUNbHbLIX TPYO;

B) MPW CMIOXHOCTAX C 06CaAKON 1 KApOTaXeM:

f) npy oueHke adhPEKTUBHOCTU NPOMbIBKM CTBONA.

0.2 YKka3aHus no ucnosib30BaHNi0 METOA0B KOHTPO/IA ocefaHuns

0.2.1 OnbIT NoKa3blBaeT, YTO OCeAaHNA YTSXEeNUTeNss HEBO3MOXHO NOMIHOCTbIO n3bexatb. OHAKO ero MOXHO KOH-
TponupoBaTb B TakoW CTeneHun, Y4Tobbl He AONYCTUTL OTPULATENLHOTO BAUAHWA Ha onepauun 6ypeHus. OcepaHune yTa-
XenuTens CBA3aHO He TO/bKO C OypoBbIM pacTBOPOM. Ha ocefaHue Takke BAUSIOT reOMeTpus CTBOJIA CKBAXMWHbI, OKPY-
XarwLas CKBaXUHYy cpefa u ycnosus akcnayatauun. OnpefeneHHble yCaoBUa npu onepauynax 6ypeHns cnoco6CcTByoT
ocefaHvio B ANHaAMMWYECKOM pexume. BeposATHOCTY AVHAMUYECKOro OcefaHns CnocobCTBYIOT IKCLEHTPUYHOCTL TPY6bl,
KaK. HanpvmMep, Npu Cnycke B UCKPUBJIEHHYIO CKB&XWHY, 1 HU3KWE CKOPOCTW B KOJIbLLEBOM NPOCTPaHCTBE, Hanpumep, me-
Hee 33 M/MuH (100 chyT/MUH).

0.2.2 B HacTosiLiee NpUIoXeHne BKIOYEHbI NPUMEPBI pacyeToB, WITCTPUPYIOLLINE BO3MOXHOE BUSAHNE ocefa-
HUA YTSXKENMTeNna Ha AaBfeHne B CKBaXUHE U BO3MOXHOCTb KOHTPOA TakMx U3MEHeHWU Ha 6ypoBoi niowagke. Bengy
CNOXHOCTW fJaHHO Npo61eMbl HEBO3MOXHO NPeAIoKNTb eANHbIA NpesnoYTUTENbHbIA METOA KOHTPONA ocefaHns yTaxe-
nutens. PekomeHgyeTcs NCNoNb30BaTh KOMOMHALMIO psga MeToAVK 41 NONYYEHUS Ka4eCTBEHHON OLLeHKM BO3MOXHOCTMN
oceflaHns 1 OLEHKN NperMyLLecTB NOTeHLMaNbHbIX Mep No ero NpefoTBpaLleHunto, Hanpumep, A06aBNEHNA XUMUYECKNX
BellecTB B cMCTeMy 6ypoBOro pacteopa. B HacTosilem npunoxeHWn AaHbl NATb METOA0B KOHTPO/ISi 0CeAaHuns yTsaxenu-
Tens. YeTblipe U3 HUX OCHOBAaHbI Ha HEMOCPEACTBEHHOM M3MEPEeHUN, a NATLIA — Ha ruapasnnyeckux pacyetax. Bce nsTb
MeTOA0B NOAXOAAT ANA NPUMEHEHUS Ha 6ypoBOIi naowajke.

0.2.3 Hmxe npusefeHbl 3TU NATbL METOA0B:

a) KOHTPO/Ib OCeAaHnsa yTaxenuTensa ¢ nosepxHocTu (pasgen 0.3);

b) NONEBOV KOHTPO/Ib OCEAHUSI, OCHOBAHHbIN Ha NMIOTHOCTW B CKBaXWHe (pasgen 0.4);

C) AMHamMunyeckoe ucnblTaHne ocefanuns ytsxxenutena — metog VSST (pasgen 0.5);

d) nsmepeHne peonornyeckux xapakTtepucTnk 6ypoBoro pactsopa, y KOTOporo HabnwgaeTca ocefaHue yTaxenu-
Tens (pasgen 0.6);

B) MOMEBOV KOHTPO/Ib OCEAaHUs, OCHOBaHHbIN Ha KPUTUYECKOM HanpsKeHun casura Ha cteHke (pasgen 0.7).
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0.2.4 3a BbI6Op MeTOAa UK METOL0B KOHTPO/IA HECET OTBETCTBEHHOCTb MHXeHep. Bbibop Ao/KeH 6bITb CBA3aH CO
C/TIOXHOCTbIO CKBaXKUHbI 1 BEPOATHOCTLIO OCEaHNA YTAXEIMTENA B MONEBLIX YCI0BUAX. KOHTPO/Ib U3MEHEHUA y/e/bHOro
Beca OypoBOro pacTeopa C NOBEPXHOCTU ABsieTca onpefeneHnem de facto Hannums ocepaHnsa. OnpegenexHne NI0THOCTU
B CKBa)XXVHe He BCerAa BO3MOXHO, NOCKO/IbKY OHO OCHOBAHO Ha Cnycke cnewuanbHblX CKBaXWHHbIX NPMG0POB B 6YpUIbHYIO
KOMOHHY. MpeanoxeHHble 3[eCb 3KCNepuMeHTaslbHbie MeTOAbl MOTyT UCMO/Ib30BaTLCA MO OTAE/IbHOCTW WK B KOMOGUHA-
unn. MeTtof Mo ennpoBaHns, OCHOBaHHbI Ha KpUTUYECKOM HanpsxeHUn cABuUra Ha CTeHke, 1erko ocyLecTsum n Tpebyet
NpoCTbIX pacyeToB B CBOAHOW Tabnuue.

0.2.5 Kaxablii 13 MeTol0B AeTanbHO onucaH B pasgenax ¢ 0.3 no 0.6.

0.2.6 B HacToAllee BpemMs BeAyTCA UCCNeA0BaHNA KOPEHHbIX NPUYMH OCeaHuna yTaxenuTensa. B cBA3n ¢ 3TuM Be-
[eTcs 3HaunTenbHas paboTa no co3gaHnio HOBbIX METO0B KOHTPOJISA U KOJIMYECTBEHHOIO onpejesieHns ocegaHuns. Heko-
TOpble 13 NOCNeAHNX MeTOANK NpUBeEeHbl B cnucke nutepatypsl (cM. pasgen 0.8). B 6yayliem BO3MOXHO UX BK/IIOYEHNE
B 0GHOBJIEHHOE NPUIOXKEHNE, NMOCBSALLEHHOE KOHTPOJII0 OCejaHns YTsXenmTens.

0.3 KoHTponb ocefaHusg yTsaXXenutensa ¢ NOBEPXHOCTU

0.3.1 MpuHumnn

0.3.1.1 /i3meHeHne NNOTHOCTK 6YpPOBOro pacTBopa Ha MOBEPXHOCTU YacTo ABNSETCA NepBbIM NPU3HAKOM OCefaHuns
yTSXKEeNUTeNs B CTBOJIE CKBaXKMHbI.

0.3.1.2 PerynsipHoe uaMepeHne n KOHTPOJib NI0THOCTM GYpOBOro pacTsopa Ha NMOBEPXHOCTU BO3MOXHbl Ha BCEX
6ypoBbIX NoLLagKax.

0.3.1.3 KonebaHnsa NN0OTHOCTK Ha NOBEPXHOCTM knaccuduumposaHbl kak de facto kputepuii B onpegeneHunn ocefa-
HWA yTskenutens (cm. pasgen 0.1.3).

0.3.1.4 Bapuauun nnoTHOCTM 6ypoOBOro pacTsopa MOryT 6biTb 06HAPYXeHbI NPU PeryispHoOM onpeAesieHnun nnoT-
HOCTU Ha NOBEPXHOCTM, BXOAALLEM B LUTATHbIA PeXnM AeATENbHOCTU U PETVCTPUPYEMOM Ha NOCTOSAHHO OCHOBE.

0.3.1.5 MNprHATO NpaKTUKO KONMUYECTBEHHOTO ONpeAeNeHNs 0cefaHnsa YyTSHKENUTENS N0 U3MEPEHUSIM NIOTHOCTH
Ha MOBEPXHOCTU ABNSAETCS NosyvyeHne Nnpo6 6ypoBoro pactsopa, BbIXOAALLEr0 N3 CKBXMUHbI NPU CYCKe B CKBaXKWUHY U CTY-
neH4yaTon LupKynauMm nam Nnpu LMpKYAsaumMm ¢ Lenbo NoAHATUA HaBepXx 6ypoBoro Lwaama ¢ 40/I0TOM Ha MOJHOW rny6uHe,
HanpvmMep, nepej noAbLEMOM UHCTPYMEHTA U3 CKBaXKWHbI.

0.3.2 Annapartypa

0.3.2.1 /lio6oe ycTpoicTBO ANSA WM3MEPEHWS MJIOTHOCTU C TOYHOCTbIO M3MepeHus = 0,01 r/mn mnm + 10 kr/m3
(0.1 dpyHT/rannoH nnam 0.5 pyHT/yT3).

[ns onpepeneHns nNoTHOCTM 6ypoBOro pacteopa 06bIYHO NCNOb3YIOT PblYaXHble BeCbl. KOHCTPYKLUMA pblyax-
HbIX BECOB npegycmaTpuBaeT C OAHOI CTOPOHbI KOpOMbIC/Na vally Ans 6ypoBOro pactsopa U C ApYroil CTOPOHbI —
3aKpenneHHbli NPOTMBOBEC, NPW 3TOM HanpasnAlLlWas CKONMb3sLWEro rpysa jo/mxHa cBo60fHO nepemelaTbca no
rpagynpoBaHHol wkane. MNy3bipek YpoOBHA KPENUTCA Ha LuTaHre Ana obecnevyeHns TOYHOCTU B3BelUMBaHWUA. pu He-
06X0ANMOCTN YyBENMYEHNA Ananas3oHa B3BelWBaHWA MOTYT UCNOMb30BaTbCSA pPas/iMyHbie NPUCNoco6aeHna. YCTpoii-
CTBO MOANEXUT 4acToil KaIMbpoBKe C MOMOLLbIO MPECHOW BOAbI, HaNpuMmep, pa3 B OAHY WK gBe Hefenu. MNokasaHune
Ansa ceexel Bogbl npu temnepatype 21 'C (70 *F) gonxHo cocTtansatb 1,00 r/mn nnm 1000 kr/m3 (8.33 dpyHT/rannoH
nnn 62.4 dyHT/cpyT3). B NpOoTMBHOM Cnyyae HEO6XO4MMO BbIMOJIHATE COOTBETCTBYHIOLLYIO HACTPOIiKY C MOMOLLbIO pe-
rYIMPOBOYHOTO BUHTA WN KOIMYECTBA CBUHLLOBbIX APOOUHOK B OTBEPCTUMN Ha KOHLLE rpajynpoBaHHoro niaeva. Kanm-
6pOBKY BepXHeli M/IOTHOCTU BbIMOIHAKT COMAacHO yka3aHUAM NPOU3BOAMTENSA Ha Pery/ispHOil OCHOBe, Hanpumep,
eXerofiHo.

NMpumeuyaHue — TMpefnoyTUTENIbHLIM METOLOM SBMSETCSA NCMNO/b30BaHUE PblUaXHbIX BECOB NOA AAB/IEHNEM.
3T0 0CO6EHHO BaXHO B CUTYyauLusiX, Koraa GypoBoii pacTBOp U cMcTEMA NOTOKA HA MOBEPXHOCTU HEU3GEXHO CO34alT CU-
Tyauuu ¢ BbICOKMM YPOBHEM BK/IOUYEHUSI BO3AyXa UM KOr4a PacTBOpP CTAHOBUTCS CU/IbHO rasvpoBaHHbIM (CM. pasgen 5
HacTosLLero cTaHgapTa, B KOTOPOM UCMOMb3YIOTCS PblYaXHble Becbl NoA AaBleHUeM).

0.2.2.2 TepmomeTp Anana3oHom m3MepeHuid ot 0 o 105 "C (ot 32 go 220 "F) C TOYHOCTbH WM3MeEpeHUit
+0.25'C (£ 0.5 *F).

0.3.3 lMpoueaypa

0.3.3.1 B gaHHOIi npouefype Ucnonb3yeTcs N3MepeHne NIOTHOCTU Ha MOBEPXHOCTU 418 NOMYyYeHNUsa npeAacTasie-
HMSA 0 NJIOTHOCTM NPOO6, B3ATbIX B Pa3/INYHbIX TOUKAX KO/bLEBOro NPOCTPaHCTBA, COOTBETCTBYIOLWMX PAAY 3apaHee onpe-
[eneHHbIX ry6uH NNn NHTEpBasIoB BPeMEH!.

0.3.3.2 lo cnycka MHCTPyMEHTa B CKBaXWHY UK €ro NoAHATAA HeobX04MMO onpeaennTb pag ry6uH B CKBaXUHEe
UM NHTEpBasioB BPEMEHW AN U3MepeHunii pactBopa. TOYHble MHTepBasibl M NePUOANYHOCTb B3ATUA NPo6 ByayT 3aBuceTb
OT KOHKPETHOW CKBaXWHbI U [O/KHbI YUNTbIBATb €€ TeOMeTPuIo, YC/I0BUA B CKBaXWHE U Apyrne paboyne MOMEHTbI.

0.3.3.3 MNnoTHocTb Npo6 6ypoBoro pacTBopa C 3apaHee onpefesneHHbIX My6uH nnu yepes onpefeneHHble UHTEp-
Ba/lbl BDEMEHUN N3MEPSIOT C NOMOLLbIO PblYaXHbIX BECOB. B COOTBETCTBYIOLMX C/IyHasaX UCMO/b3YIOT pPblyaXHble BECb NOA,
faBneHvem (cM. 0.9.2.1). Mpo6bl oT6MpatoT cpasy nocse o060pys0BaHUS NEPBUYHOIO KOHTPONA TBepAoi tasbl (BUbpa-
LIMOHHbIX CUT) C YYeTOM CABWra BpeMeHun nepeHoca. PacyeT CABVMHYTON ry6uHbI fO/MKEH YUNTbIBATb HEPABHOMEPHOCTb
reoMeTpun CTBOMIA CKBaXXWUHbBI, HANprMep, N3BECTHOe yBesimyeHne cKkBaXuHbl 1 KMJ o6bemHoro Hacoca. 9T MOMEHTbI
paccmoTpeHbl B 0.3.4.
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0.2.3.4 o BO3MOXHOCTU BCE OnpefesieHns NI0THOCTV Ha NOBEPXHOCTU crnedyeT NpoBOAWTL NpWU OAHON Temne-
paType. Hanpumep. 21 'C (70 T). He3aBWCMMO OT 3TOr0, PErMCTPUPYIOT HE TOMIbKO NAOTHOCTb, HO 1 COOTBETCTBYIOLLYIO
Temnepatypy. OTu flaHHble UCNO/b3YIOT AN YCTAHOBNEHNA rpadyeckoin CBA3N MexXay U3MePEHHOl NI0THOCTbIO 1 npej-
NnoYTMTENIbHOI ONOPHOI TeMnepaTypoii. Temnepartypy 3anucbiBarOT ¢ TOYHOCTbIO o £ 0.5°C (+ 1.0 T).

0.3.4 Bbluucnexuns

0.3.4.1 Tny6uHy B3ATWA NPO6 paccyUTbIBAlOT Ha OCHOBAHWW BMECTUMOCTU KO/bLEBOrO NPOCTpPaHCTBa W Mo-
Jayn HarHeTaTenbHOro Hacoca (MexaHuyeckuin KMA). B gaHHOM pacyeTe yunTbiBalOTCA TO/IbKO N3BECTHbIE N3MEHEe-
HUA BMECTUMOCTW KOJIbL,EeBOro NPOCTPaAHCTBA, CBA3aHHble C U3MEHEeHMEeM reoMeTpun, BKIOHYasa yBenyeHne cTeona
CKBaXWHbI:

4200Va 0.1
QE
raoe | — Bpems, MuH;
VA — 06bem KoNbL,eBOro NpoCcTpaHcTBa, 6app:
O — npov3BOAMTENbHOCTb Hacoca, rasifioH/MuH;

E — KNJ Hacoca. %.
0.3.4.2 B cOOTBETCTBYIOLWMX CAyYasnx MCNOMb3YIOT IMHENHYI0 guarpammy 3aBUCUMOCTU MIOTHOCTU OT TeMnepary-
pbl 4N1A NPUBEAEHUA BCEX M3MEPEHHbIX AaHHbIX K OAHOI OMOPHOI TemnepaType.
Mpumep n3MeHeHns NIOTHOCTM B 3aBMCMMOCTY OT TemnepaTypbl 6ypoBOro pactsopa Ha yr/eBofopOoAHON OCHOBe
faH Ha pucyHke 0.1.
0.5.4.3 BblUMCAAT PasHOCTb MeXAYy MakCMMasibHOM NI0THOCTbIO PacTBOPa M HOMUHA/IbHON MIOTHOCTLIO pacTeopa
no ypasHeHuo (0.2), KoTopas 3aTeM MOXEeT UCNOAb30BaTbCA ANA BblYNCNEHUS NPUBOAKM ocegaHns S no ypaBHeHuto (0.3):

—PMBX Pnom- (O ‘2)
S =exp(-10-~-), (0.3)
Pnom

rae S — npuBogka oceganusa (cwm. [15]);
pTax — MakcMMasibHas 3aperncTpupoBaHHas NIOTHOCTb GypoBOro pacTteopa, (PyHT/ranoH;
Anom — HOMWHasbHasA NJ0THOCTbL BYPOBOro pacTeopa, PyHT/ransoH.

x — Temnepartypa. "F;
Y — n/IoTHOCTB GyPOBOIO pacTBOpa, doyHT/rarvion

PucyHok 0.1 — lMpumep Bapuayuy naoTHOCTU Ha NOBEPXHOCTH B 3aBUCUMOCTU OT TemMnepaTtypbl
(6ypoBoro pactsopa Ha yrneBofopoAHOl ocHoBeE)

0.3.5 NMpepcTaBneHne faHHbIX

0.3.5.1 3anucbiBaloT paboyne yCcroBusi CKBaxnHbl B TabnuLy nogbema MHCTpymMeHTa (Tabnmua 0.1). B Hee Takke
BK/lOYAIOT HeobpaboTaHHble AaHHble U3MEepPEeHUs NJIOTHOCTU 6ypOBOro pacTBopa OTHOCWUTE/IbHO YMc/ia XOA0B Hacoca u
BPEMEHMN.
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OTYET O NOABEME BYPOBOIO PACTBOPA HA NMOBEPXHOCTb

Onepatop

HanmeHoBaHne n Homep
CKBaXXWHbI

Homep mecTopoxaeHus'
610ka

PacnonoxeHue
LWTat/npoBuHuma/cTpaHa
NHxeHep

Mpumeyanus, feicTens

Jata

Fny6uHa/ucTuHHas BepTuKanbHas rnybuHa

Hak/oH CKBaXKNHbI

Pa3mep ckBaxuHbl

Bpems BblBOAA N3 CKBAXWUHbI

Pacxop,

HomuHanbHas nnotHocTb Dacreooa nou *F
MakcumanbHas NNo0THOCTL 0acTBOOA Mo 'F
MuHMManbHaa nNJo0THOCTL 0acTBOOa Noun *F

Pacxog npu 6ypeHun 4o nofbema

OcepaHune no VSST

MpuBoaka ocefaHns R

VSST, nosblleHne gaBneHus

OAHHBIE NTOABEMA HA MOBEPXHOCTb

Bpema Yucno CpasuHyTas
X008 rny6uHa.
Hacoca byt

MnoTHoCTb Bypo-
BOr0 pacTsopa,

dyHT/rannoH
Bypo- T[og pnas-
Bble nexHvnem
BeChI

Temnepatypa B#A3kocTb no raso-
B BbIKUAHOW  BUCKO3MMETPY Bble
nuHuun.*F Mapuwa, ¢ ycTa-
HOBKM

/

CTPAHWLIA_N3_

byt

ntoiim
y

rannoH/MuH
yHT/rannoH

dyHT/rannoH
dyHT/rannox
rannoH/MuH

yHT/rannoH

%

Peonorua 6yposoro

pacTtsopa npu 120 *F

*600 PV
*300 YP
*200 LSYP
R 100 R3-10¢c
*6 R3-t0. Hum
*3 R3-30. MvH
NMPUMEYAHUA
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0.2.5.2 CTposiT nNpochuab MIOTHOCTU Ha MOBEPXHOCTU Kak (hYHKLMIO UCTUHHOW rny6uHbl. Mpumep npuBefeH Ha
pucyHke 0.2.

X — n3mepeHHas ryouHa, doyr; Y — cABVHyTas M/I0THOCTL GypoBOro pacTBopa. diyHTI TasinioH;
1 — HOMVHasIbHasA M/IOTHOCTL BypoBOro pacTeopa (17.9 doyuT/rasuioH)

PucyHok 0.2 — TMpumep npodmaa NAOTHOCTA HA NOBEPXHOCTH,
OCHOBaHHbI Ha AaHHbIX NPU BbIXOAE Ha NOBEPXHOCTb

0.4 MoneBoOW KOHTPONb OCeAaHNsA, OCHOBAHHbIA Ha NIOTHOCTU B CKBaXWHE

0.4.1 MpwuHumn

0.4.1.1 BO3HWKHOBEHWE OCEeAaHuNsA YTAXENUTeNs B CTBOMIE CKBAXWHbI MOXET BblTb 06HAPYXEHO C NOMOLLbIO psja
CKB@XMHHbIX U3MEPEHWIi, KOTOpble BKAOYAlOT B CebA M3MepeHus NAOTHOCTM U AaBfieHusl, npeobpa3oBaHHbie B 3KBMBA-
NEHTHYI LMPKYNSILMOHHYK NA0THOCTb (ECD). OfHako UHTepnpeTauus U3MeHeHuii NI0THOCTU B CKBAXUHE HEOAHO3Hau-
Ha. MNOCKO/IbKY ApYre NPUYKHBI, Bbi3blBalOLWNE NU3MEHEHNE AaBIEHUA B CKBAXWHE, MOTYT B/IUATL Ha NJIOTHOCTb, MPU 3TOM
He BNMASA Ha BO3MOXHOCTb OCeAaHus yTaxenutens.

0.4.1.2 3T chakTopbl MOTyT BK/IOYaTb BpalleHne OypunbHOW Tpybbl, N3MEHEHMSA nojauynm Hacoca W U3MEeHeHus
NAOTHOCTU pacTBopa BC/eACTBME M3MEHEHUI TemMnepaTypbl 1 AaBnieHus. No3ToMy BaxHa NpaBu/ibHas MHTepnpeTauus
COo6bITUIA B CKBaXMHE. 3TN BOMPOCHI Kak pa3 1 06CyxaalTca B HACTOALLEM pasgene.

0.4.2 N3mepeHne faBfeHna B CKBaXuHe

0.4.2.1 CeroHa B 6ypeHUN NOBCEMECTHO NMPUMEHSAIOT NPMOOPLI ANS U3MEPEHUS faBNEHNSA B CKBaXWHe. DTN npu-
60pbl 4N M3MepeHus AaBneHus B 3aTpybbe B npouecce 6ypeHusi, 06bIYHO NMOMeLLaemMble PAAOM C [O/0TOM, MMET
[aTynKn, cuuTbiBalOLMe AaBfieHue, NpuknagbiBaeMoe cTo/60M 6ypoBOro pacTBopa B AaHHOW KOHKPETHOW Touke, rae
HaxoauTca npubop (cm. [16] n [17]). 3aTem, Ha NOBEPXHOCTU, U3MEPEHMS, NOJyYEHHbIE B CKBaXWNHE, Npeobpa3oBbIiBalOT B
NNOTHOCTb, UCNONb3YA CTaHAapTHoe ypaBHeHue (0.4):

=]
(0.4)
0.0520TVO *
roell — NNOTHOCTb 6ypOBOro pacTeopa, MYHT/rannoH:
P — u3MepeHHoe JaBfieHne, MaHomeTpuyeckoe, OyHT/ A0AM2:

Dfvo — uctuHHaa rnybuHa no septukanu, cyr.

0.4.2.2 TNOTHOCTb, BbIYNCEHHYIO MO U3MEPEHUAM AAaB/EHUSA B CKBaXWHE NpW LUpKynauum 6ypoBoro pactsopa,
Ha3blBaOT IKBUBASIEHTHON LMPKYIALMOHHOW NNOTHOCTbI0 (ECD). a M3MepeHHyto npu cTaTu4eckom COCTOSIHUM GypOBOro
pacTBopa — 3KBMBAJIEHTHOI cTatuyeckoli nnoTHoCcTblo (ESD). B 06blYHbIX cnyyasx 6ypeHuss ECD Bcerga 6yaeT Bbile
ESD.

0.4.3 Mpu3HaKky COCTOAHUA yTsXeNuTens, nosyvyaemble C NOMOLbIO CKBaXWHHbIX NPUGOPOB M3MepeHus
AaBrieHns

0.4.3.1 Mpoucxogsalee ¢ yTaxXenutTenem MoxeT 6biTb 06HaAPYXEHO W U3MEePEeHO C MOMOLLbI CKBaXWHHbIX Npu-
60pOB M3MepeHus faBfeHUs Npu CTaTUYeckoM WM AWHAMWYEeCKOM COCTOSIHMM pacTBopa. [oATBepxaeHue ocegaHus
yTSXeNuTens npu crtaTuyeckom COCTOSIHUM pacTBopa BUAHO Ha pucyHke 0.3. rge npuBeAeHbl NokasaHnus npubopa Ans
M3MepeHus faBneHus B 3aTpy6be BO BPeMsi cnycka 6YpubHON KOTOHHbI B CKBaXKWHY.
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12,0 12,5 13.0 13,5 14,0 145 X

X — 3KBMBasIEHTHAsA M/IOTHOCTb PacTBOPA, GyHT, TyVIOH. Y — [/ybuHa (MCTUHHasA BepTUKanbHast), dyT;
1 — AaHHble MOJE/MPOBaHVA. 2 — AaHHble faB/ieHNs NPU Crycke B CKBaXVHY

MpumeyaHne — Cwm.[18].

PucyHok 0.3 — VI3MeHeHVe NAOTHOCTU B CKBaXWNHE, U3MEPEHHOM
npu cnycke 6ypuabHOI KONMOHHbI B CKBaXKMHY

0.4.3.2 Mpu ESD, paBHOW 13,4 dhyHT/ranoH. CKBaXWHHbI/ NPpU6GOP OTMETUN Havyano CHWKEHUSI NAOTHOCTW Ha OT-
meTKe npuMepHo 6000 cyToB 7VO0. MAOTHOCTL NpoAo/MKana CHUXaTbCcsi npumepHo Ao 14 000 dytos TVD. flanee us-
MepeHHasi NIOTHOCTb Hayana yeBennynBaTbCs Bbile 6a30B0M NNOTHOCTM 13.4 hyHT/ranfioH. JOCTUTHYB MakCMMasibHOro
3HaueHnsa npumepHo 19,0 diyHT/rannoH. Ha pucyHke O.3 BUAHbI MPU3HaKM OCefaHWs YTSXKEeNUTens Ha rnybuHe Huxe
6000 chyToB TVD:

a) CHWXeHMe NNOTHOCTU C NOCNeAyoLWNM ee NOBbILLEeHNEM;

b) kone6aHue nNNoTHoCcTU Mexay 19,0 n 13.4 dyHT/rannoH. YTo faeT TeopeTnyeckoe 3HavyeHue 5.6 pyHT/rannoH
(19.0—13.4 doyHT/rannoH);

C) BenmMuuHa ocefanus 5.6 pyT/rannoH, 4to npesbiwaeT 3HadeHne 0,5 yT/rannioH. no onpegeneHnto ocefaHnsa
yTaxenuTtens. MoaToMy AgaHHOe cob6biTe KBaNUMULMpyeTCsa Kak ocefaHne yTsxenmTens.

0.4.3.3 B gpyrom cny4yaB, Npu CNycke B CKBaXWHY, ocefaHue yTsxenutens 66110 06Hapy>XeHOo A010TOM Ha He-
CKOJMIbKUX ry6uHax, kak BuaHo n3 pucyHke O.4. Mpun cnycke B CKBaXUHY HabnogaoTcs HeobbACHUMbIe NOBTOpsOLWMecs
konebaHns ESD (CBOICTBEHHble A8 CriyyaeB ocefaHus yTsxenutensi) Ha rnybuHe 1500. 4000 n 15 000 chytoB. Ha
15 000 chyTOB 6bININ BK/IKOYEHbI HACOCHI. I3MepeHHas HM3kas NA0THOCTb NoyTu 10 doyHT/rannoH GbICTPO Bo3pacTaeT Ao
12.3 cpyHT/rannoH, korga BpaiieHne O6ypuibHOW KOTOHHbI MOAXBATbIBAET YaCTULbl YTSXKEUTENS, Nexaline Ha HWKHel
CTEHKe CTBO/SAa CKBaXWHbl, N BOB/IEKaeT UX B OCHOBHOW MOTOK. [lanee, Korga A40N0TO focTurao otMmetkn 21 200 dhyTos,
Hacocbl 661211 CHOBa Bk/toYeHbl, 1 ECD 6bicTpo Bo3pocna ¢ 11,2 go noutv 14,2 dpyHT/rannoH. Kak v B npegblgylem npu-
Mepe. KosiebaHmne nA0THOCTU 6ypoBoro pacteopa 3 PyHT/ranioH ksanuuumupyeT cobbiTUe Kak ocefaHne yTsxenuTens.
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FeomeTpus Bec Bpems BpateHue MoTtok [asnexve
Temnepartypa
0 "C 100
rny6uHa [laBneHne Ha cTosike
yT Bpems 0 dyHT'moliM2 5000
Bnok vV Harpyska Ha Kpiok TVD 06/MUH Pacxog ECD/ESD
-10-*1 GRHC 0 KepywTemn 500 0-2COcb'uym 0-100(1rankmiAn* 10 dymr|Ym»eH 15
00:00 1
1 1490
4000 01:00
3812
"§S000 07:45
6991
o *
15240 08:30 17=3 — 1
Nk 6998 1
T
09:30
78-84 1
" 1
~1200 23:45 mm ]
8306 —

PucyHok 0.4 — BO3HUKHOBEHUWE OCefaHna YTAXeNUTeNs npu MHaMmmn4yeckmx ycnoBmax

0.4.3.4 bes BmellatenbCTBa LMpKynupylolwas cuctema byaeTt BblkasblBaTb MeHblUME U 6ONbLUVE NIOTHOCTU B Te-
YeHne MHOTUX LUK/I0B LUPKYIALNK, NOKa cucTemMa He JOCTUTHET B KOHEYHOM cueTe paBHoBecus. OfHako Takue Koneba-
HUSA MOTYT NpeAcTaBAATb TPYAHOCTU A5 PEry/IMPOBaHNSA CKBaXWHbI, MO3TOMY BaXXHO ObICTPO pearmposaTtb NPy BO3HUKHO-
BEHWUM 0CeAaHus yTskenutens Ha 6ypoBoii naowajke.

0.4.4 \ameHeHUA faB/ieHUs B CKBAXMWHE, He CBAA3aHHble C oceflaHneM yTaxenutensa

0.4.4.1 NuTepnpeTauna B NONEBLIX YCIIO0BUAX

B noneBbiX YCNOBUAX U3MEHEHUS [aB/ieHNs B CKBaXXNHE MOTYT ObiTb Bbi3BaHbl APYTMMU (hakTopamMm, He CBA3aHHbI-
MU C ocefaHueM yTsxkenutens. iaMeHeHne nogayn Hacoca, CKOPOCTH BpaLeHWs 6ypuibHOW Tpy6bl M NOTHOCTU pacTBo-
pa (0co6eHHO B Cly4yae MHBEPTHbIX 3MY/IbCUOHHbIX PACTBOPOB) MOXET NPMBECTU K U3MEHEHUIO NIIOTHOCTU B CKBaXMWHE.
BaxHO noHMMaTh, 4TO U3MEHEHUS NJIOTHOCTK, Bbi3BaHHbIe 3TUMU PakTOpammn, He CBSA3aHbl C OCEAaHNEM YTSXKeNUTeNs.

0.4.4.2 Vi3ameHeHne nogaym Hacoca

0.4.4.2.1 T1pn NOBbLIWEHUN WU NOHUXKEHUN NOLAYN HAcocCa TPEHWE Ha CTeHKe CKBaXWHbl COOTBETCTBEHHO MOBbI-
waeTcs Uan noHwxaetcs. MNpubopbl AN U3MEPEHUS AaB/eHUs B CKBaXWHE U3MEepsloT 3T U3MEHeHUs B AaBfieHun B
KO/IbLLeBOM MPOCTPAHCTBE, KOTOPbLIE MOXHO nepesectu B ECD.

0.4.4.2.2 N3meHeHusa ECD. Bbl3BaHHble U3MEHEHUAMU NOAAYN Hacoca, MOXHO NpejckKasbiBaTb, UCMOMb3Ys Npo-
rpaMmmbl rmapaenvikun 6ypoBoro pacteopa, KOTopble MOryT NPOBEPUTb, OXMNAAETCA /I U3MEHEHME B U3MEPSeMOM faB/e-
HUW B CKBaXUHe.

0.4.4.3 '3MeHeHUA N/IOTHOCTU B CKBaXNHE

0.4.4.3.1 HekoTopble 6ypoBble pacTBOPbl, 0COOEHHO UHBEPTHbIE 3MY/IbCUOHHbIE PACTBOPbLI U TE. B COCTAB KOTOPbIX
BXOAUT HedTb, CNOCOBHbI N3MEHATbL NJIOTHOCTb B 3aBMCYMOCTMN OT TeMnepaTtypbl 1 AaBNeHNs.

0.4.4.3.2 370 AB/EHNE CBA3AHO UCK/IOUYNUTENILHO CO CXXMMAaEeMOCTbI0 PacTBOPOB U TeMN/I0BbIM paclumpeHmem. 3Tu
CBOICTBA MOTYT 6bITb OXapakTepn3oBaHbl C UCMO/Ib30BaHNEM KOI(PNLMEHTOB, NOYHEHHbIX MO 1a60PaTOPHLIM AAHHbLIM
AOT.

0.4.4.3.3 B cTaHgapTe (33] cogepxartca npoueaypbl 1 KO3th(ULMEHTbI, HEO6X0AMMbIE 4711 NPOrHO3MPOBAHWUA MOT-
HOCTK 6ypOBOro pacTesopa B 3aBUCMMOCTW OT TeMnepaTtypbl 1 AaBneHuns.

0.4.4.4 \3MeHeHns cKOpOCTU BpaLleHns 6ypubHON TpyoObl

0.4.4.4.1 l3mMeHeHns CKOPOCTMN BpaLleHns 6ypuibHOI TPyObl Takke MOTyT BMATb Ha pe3y/bTaTbl M3MepeHus faB-
NEeHNs B CKBaXWHE.

0.4.4.4.2 Ha pucyHke 0.5 nokasaHbl U3MEHEHUs faB/ieHUsI B CKBRXMHe B pe3ysibTate KosebaHuii CKopocTun BpaLle-
HUA 6YpPUNbHOI TPy6bl, NOMyYEHHbIE C MOMOLLbI0 CKBAXUHHbIX NPUGOPOB N3MEPEHNS faBeHNs.
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CpegHee uncnio o060poToB
B MUHYTY Ha NOBEPXHOCTK,

06/MVH
0 50 100
JaTtyvk nasneHuns
B KO/IbLLEBOM MPOCTPaHCTBE
hyHT/aoinm2
MaHOMeTp
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S 7173

44

56 7176

62 7178

59 7110

06/MUH yHT/AroiNm2

1 — CKOPOCTb BpaLLEeHUsl, 06, M/H; 2 — [aB/IEHVE a CKBaXVIHE, (OyHT/toliNe
PucyHok 0.5 — BnusiHne nsmeHeHuii ckopocTyu BpalleHust 6ypunbHoli Tpy6bl Ha faBneHne B CKBaXnHe

0.4.4.4.3 B3anmogeiicTBMe TaHreHuManbHbIX CKOpOCTeli, 06pasoBaHHbIX BpalleHneM 6ypuibHOI KOMOHHBI, U oce-
BbIX CKOPOCTeii B pe3ynibTaTe Nojayn Hacoca NpuBOAMT K 06pa3oBaHuio CNMpasibHOro NoToka 1 6051ee BbICOKOMY AaBsie-
HUIO B CKBaXMHe. DTO fB/IEHNe YacTo oTMevaeTcsi npubopamu NS U3MEPEHUs AaBNeHNs B CKBaXWUHE. 3TY NOBbILLEHNS
[aBieHNs B CKBaXWHe Obl/IN N3MepeHbl B X0fe NoneBbix akcnepnmeHTos (cm. (19]. [20] n [21]). Ony6nKoBaHHbIE AaHHbIE
nokasblBaloT, YTO 3T NOBbILWEHNA 0ObIYHO Nexart B AgunanasoHe oT 0.05 go 0.3 hyHT/rannoH Npu CKOPOCTAX BpalleHus
6ypuUnbHOW KOMOHHBI 50 1 200 06/MWH.

a) [na koHKpeTHoro npoekTa 6ypeHus usmeHenuss ECD B cKBaXuHe, Bbi3BaHHble TO/IbKO BpalleHneMm 6ypunbHoii
KO/TOHHbI, MOTYT 6bITb U3MEPEeHbl B MOMEBbLIX YC/I0BUAX. Takme M3MepeHnss 4acTo Ha3bliBalOT BbIAB/IEHUEM XapaKTepHbIX
npusHakoB — fingerprinting. O6bIYHO Nyylle BCEro NPOBOAUTL 3TW UCMbITAHUA BHYTPU CBEXELEMEHTUPOBaHHOI ob6cas-
HOIl KOMTOHHBI 0 Havyana pasbypuBaHusA. 3TO UCKIOYAET Hannyve LWaama B KObLEeBOM MPOCTPAHCTBE, KOTOPbINA FIOXET
B/IMSATb Ha U3MEHeHWe NIOTHOCTU. MoxeT 6bITb BbiGpaH psaf nofay Hacoca U ckopocTeil BpalieHns 6ypunbHoi Tpy6sl;
3TN 3HAYEHUA [O/DKHBI BK/IKOYATL B CE6A MUHMMaA/IbHbIE U MaKCUMasibHble YPOBHU, NCNOMb3yemMble npu 6ypeHun. Mpumep
MaTpuLbl 4N BbISIBNEHUS XapakTepHbIX NPU3HakoB nokasaH B Tabnuue 02.

Ta6nuya 0.2 — MaTtpuubl ANS BbISBNEHNS XapaKTEPHbIX NPU3HAKOB BUSIHUA BPaLeHNs GypubHOM TPy6Gbl Ha NaoT-
HOCTb B CKBaXWHe

CKopoCTb. MvHUMarbHasi nogada CpefHsis nogaya MakcvmarnibHasi nogada
06/M1H Hacoca 1 Hacoca 2 Hacoca 3
1 X 11 x2 X3l
2 x 12 x2 X32
3 X13 X23 X33
b) Pe3ynbTatbl 3kcnepMMeHTa Mo BbIAB/IEHNIO XapaKTePHbIX MPU3HAKOB B NO/IEBbLIX YC/MIOBUSAX NOKa3aHbl HA PUCYHKe

0.6. OHM MOTyT MCNONb30BATLCA A1 UHTEPNONALUN OXUAAEMbIX YBENIMUYEHUI NIOTHOCTU B CKBaXMHE NPU W3MEHEHWUU
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nogayv Hacoca v CKOpOCTY BpaleHusi 6ypubHOI KOMOHHBI NpU GypeHun Huxe Galwimaka o6cafHOW KOOHHbI B Heo6ca-
)XEHHOM CTBOJ/IE€ CKBaXWHbI. BaXkHO, UTOGLI cCTEMA LMPKY/IMpoBana Npy BbICOKO CKOPOCTM B KOSIbLLEBOM MPOCTPaHCTBE
(no Bo3moXxHOCTU. 225—250 dhyT/MWH) A0 N3MepeHns 419 yaaneHns oTesleHHoro 6ypoBoro pacteopa 13 KosbLeBoro npo-
CcTpaHcTBa.

X — CKOPOCTb BpalLLEHVs1 GypuibHON TPYObl. 06."MVH; Y — M3MepeHHoe yBennueHe ECD. coyHnrasviom;
1 — XapaKTepHbIii Npr3Hak Mpr 1.000 rasviowMnH; 2 — XapakTepHbii NpuaHak npr 900 (aryiom/MyH;
3 — XapaKTepHbI NPU3HAK 1.100 FAr/IOH/MUH

MpumevaHne — Cwm. [21}.

PucyHok 0.6 — BbisiBfieHWe xapakTepHbIX NpU3HakoB Ans 6acceiiHa CeBepHOro Mops
L1151 TPEeX 3HAUYEeHUN pacxofa v YeTblpex CKOpoCTel BpaleHnsi 6YpuIIbHO KOTOHHbI

C) Vi3aMeHeHnsa AaBneHuns, Bbi3BaHHble BpalleHneM 6YypunbHOW KOMOHHbI, MOTYT ObiTb CMOAENVPOBaHbI Maremartu-
yeckun. bbina NocTpoeHa croxHaa mMarematuyeckas MoAdesnb Ansi CNpasbHOro noToka C Lesfbio NPOrHO3MpoBaHNs NoBbI-
LWeHNs AaB/IeHUS B CKBaXMHE OT CKOPOCTEeN BpalleHns, 06bIYHO MCMO/Ib3yeMbIX HA MecTopoXAeHun (cMm. [21}). B aToii pa-
60Te TaHreHymanbHble CKOPOCTU, Bbi3BaHHbIe BpaLleHneM 6ypubHON KOTOHHbI, B3aMMOCBSI3aHbl C OCEBbIMI CKOPOCTAMM,
o6pasys CKOpoCTU CNnpasibHOro ABMXeHNs noTtoka. CKOpoCTM BO3/le CTEHOK 3a6UBHOI Tpybbl 3aTeM UCNOMbL3YOTCA 45
onpefenieHns NPorHo3MpyeMbIX CKOPOCTEW cABUra y CTEHKW, KOTOpble, B CBOK O4epefb, UCMOb3YTCA ANS BblUMCIEeHNS
najeHus AasneHus pactsopa.

d) MockonbKy AaHHble BbIYMCAEHUA CMNOXHbI U HE MOTYT GblTb BbINOSIHEHbI NPOCTLIMU YPaBHEHUAMMU, GblA UCMOSb-
30BaH APYyroi noaxoa ANs BbIBOAA NPOCTOr0 3BPUCTUYECKOrO YpaBHEHUS WAN CUCTEMbI YypaBHeHW, KoTopbie MOryT obe-
cneunTb yaobHoe peleHune (cM. [22}). BbiBejleHHOE ypaBHeHMe BK/IOYAET BE OCHOBHbIe NepeMeHHble: OTHOLWeHNe ana-
MeTpOB reOMeTPUK CTBOIA CKBaXWHbI W CKOPOCTb BpalleHns 6ypunbHO KOMOHHLI (06/MUH). OHM MOTYT NCNONb30BaTLCA
[ANA BbIYNC/IEHNA 0XMUAAEMOro NOBbILEHUS faBNeHUs B Oonpeje/ieHHOM WHTepBane. B aToli pa6oTe obliee ypaBHeHUe
[aHo kak ypasHeHue (0.5):

AP =j-107927 |+ [17,9827 | (0.00001L)*? (0.5)

rae Alj — oxugaemoe nosbilleHne gaB/eHnsl, MaHoMeTpudeckoe, yHT/a0iiM2;

d — BHyTpeHHwuii guameTp TpyObl, AlOVM;

D — HapyxHblii guameTp Tpy6bl UM BHYTPEHHUI AnaMeTp HEOBCAXEHHOW CKBaXMWHbI, AHOAM;
L — AnvHa XnBOro ceuenus, yr:

Y — BpaleHue 6ypuabHON KOOHHBI, 06/MUH.

B) YBenuueHve ECD BbIUMCNAIOT Kak:

Iop

0.6
APecd-ror- 0 aes Dryo ( )

0.4.5 TeopeTuyeckasa MIOTHOCTb pacTBOpa B CKBaXWHe, 3a ncknryeHnem acpdektos no 0.4.4

0.4.5.1 TeopeTnyeckue MaOTHOCTU B CKBAXUHE MOXHO BblYNC/NUTL KaK A/ CTATUYECKOro, TaK 1 UHaMU4ecKoro
cnyyas. B ctaTnyeckom cnyyae n0THOCTb pacTBOpa B CKBaXKVHE [0/MKHA 6bITb paBHa ESD. /llo6ble MI0THOCTM BbILE UK
Huxe, yem ESD + 0.5 doyHT/rannioH. MOryT cuMTaTbCsl CAy4aem ocefaHuns yTsxenutens. 3TO He KacaeTcs TexX y4acTKOB
KONbLEBOro MPOCTPaHCTBa, KyAa bblna 3akavyaHa NopLUA TaMNOHaXHOro pacTBopa € yTaXenutenem 4o nogbema u3 cksa-
XWHbI. B 3TOM cnyyaB BbiCOKas NIOTHOCTb B y4acTKe KO/bLLEBOro NpocTpaHcTBa 3aniaHnpoBaHa 1 HecnydaiiHa.
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0.4.5.2 B AvHaMuU4eckux cnyyasx NM0THOCTb B CKBaXWHE NpW BpaLyeHUn 6ypuibHO KONOHHBI AO/MKHA BKYATb!
a) pEcD-hyd- koToPas BkntouaeT B ceb6s1 ESD, nageHue gaBneHns LMpKynsauny n 4oNoNHUTENbHOE BAAHWE Ha NAoT-
HOCTb LW/aMa B KO/IbLIeBOM NPOCTPaHCTBE, NPOrHO3MpyeMoe Mo MOAEeNN OUYNCTKN CKBaXKMHbI;
b) -VECO-rai- onpegensemyto no ypasHeHuto (0.6) nnav nHtepnonupyemyto, kak onmcaHo B 0.4.4.4.3.
0.4.5.3 MNonHasa nporHo3upyemas ECD 6ypoBoro pactsopa B KO/IbLLeBOM MPOCTPAHCTBE MPW LUPKYIALUM AODKHA
COCTaBNATh:
NeCO-«0L = /'"ECD-hyd m'msVECD"Of (0-7)

rae — n3fexne [laBneHnsa 1 4ONONHNTENbHOE B/IMSIHUE LIaMa Ha N0THOCTb;
JI'ecotol — U3MeHeHve aaBneHus BCnefCcTBME BpaLeHUs.

0.4.5.4 Ecnu/>ECO B CTBONE CKBAXWHbI, N3MEPEHHOE MNPV NOMOLLN CKBaXKWMHHbIX NPMOOPOB, BbILIE UAW HUXE, YeM
IECO-tot (PyHT/rannoH), To CyL,ecTByeT BEPOSITHOCTb COObLITUS OCefaHus YTaxXenuTena u tpebyeTtca ganbHenwnii aHanus.

0.4.6 OcepaHune yTaxenuTens, BblI3BaHHOE TO/bKO BpaleHnem 6ypunbHOi Tpy6bl

0.4.6.1 TpoBoAUIOCL MOAENNPOBaHNE BEPOATHOCTU OCefaHus YTSXKenuTens noj BAUAHWEM MeASIeHHOro Bpa-
wieHma 6ypunbHON Tpy6bl B cTaTuyeckoM pactsope {cM. (22]). NprMepom Heo6XoANMOCTU AN TAKOro MOAENNpPOBaHWA
ABNseTcA cuTyauus Ha 6ypoBoii nnowagke, korga 6ypoBrK B OXMAAHUM NOrodbl BpaiiaeT 6ypoBylo KOMOHHY C Manoi
ckopocTbio {5—25 06/MVH) NS NpeAoTBpaLLeHns BepPOATHOCTH AnddepeHLmanbHOro npuxeara.

0.4.6.2 B npouecce moAenmpoBaHusi 6b1710 06HAPYXXEHO, YTO NMPU HU3KUX CKOPOCTAX BpalleHUsi 6YpUbHOWA KOMOH-
Hbl B CTATW4YECKOM pacTBOpe CyLIecTBYeT BEPOATHOCTb OCeAaHus yTaxenuTtens. BA3kocTb pacTBopa HuXe BCero B6v3n
BpaLlatoLeics 6ypunbHOI KOMOHHbI, Kak NOKa3aHo Ha pucyHke 0.7.

X — M30p. M; Y — BS3KOCTb, [a*c; 1 —5 06/MVH. 2 — 10 06/MnH;
3— 1506/MH; 4 —20 o6/MVH: 5 — 25 06/MUH

MpumevyaHne — Cwm. (23]

PucyHok 0.7 — PacnpegfieneHue BA3KOCTW pacTBopa B 3a30pe KO/ibLeBO NPOCTPaHCTBa,
Bbl3BaHHOE BpalleHuem 6ypunbHOI KOMOHHbI B CTATUYECKOM 6YPOBOM pacTBope

0.4.6.3 Mofo6GHOE yMEHbLUEHUE BA3KOCTU pacTBopa B cpefe, Y)Xe AEeMOHCTPUPYIOLLER HU3KYIO BA3KOCTb, FIOKET
YCKOPUTL OcefaHne yTskenutens. MNageHue BA3KOCTM pacTBopa y CTEHKW Bpaliatouleiics 6ypunbHoit Tpy6sl nmeeT 6osee
cepbesHble NOCNeACTBUS B C/lydae IKCLLeHTPUUHOCTH, HEXENM KOHLEHTPUYHOCTW PACONOXeHUs .

0.5 luHaMunueckoe UcnbiTaHWe ocefaHusa yTsxenutens — metog VSST

0.5.1 MpuHumnn

0.5.1.1 B ucnbiTaHun Ha BUCKo3MMeTpe ¢ huabTpom ocaxaeHusa (Viscometer Sag Shoe Test. VSST). koTopoe
MOXeT NpoBOAUTLCA Kak Ha GypoBOii nnowazake, Tak n B nabopatopun, usmepseTca TeHAeHUMs 6ypoBoro pactsopa kak
MCcnosb3yemoro Ha 6ypoBoii, Tak M MPUrOTOBIEHHOTO B NabopaTtopun, Npu AVUHaAMUYECKNX YC/T0BUAX.

0.5.1.2 WcnbiTaHne VSST oTKpblBaeT BHYTPeHHee CBOICTBO pacTBopa, He3aBUCUMO OT YC/I0BUIA, MPU KOTOPbIX OH
ucnonb3oBanca unn 6yget ucnonb3osatbcs. Kak TakoBble pesyfibTaTbl 3TOM0 UCMbITAHUSA JO/MKHbI UCMNO/Ib30BATLCA CO-
BMECTHO C 3KCnayaTauWoHHbIMU hakTopamu ANA YCTAHOB/IEHUS COOTHOLLIEHWUSA C OceflaHuneM, 3aperncTpMpoBaHHbIM B
noneBblX YC/I0BUAX (aHANOMMYHO TOMY, Kak U3MepeHHbIli npeAen TekyyecT Heo6XxoANMO NCNob30BaTb COBMECTHO C ero
3KCnyaTalMoHHbIMU hakTopamMmn A5 yCTaHOB/IEHNS COOTHOLIEHUSA C NoTepeit faBneHns).

0.5.1.3 O60o3HaueHne ucnbiTaHna VSST KOMOGMHMPOBAHO M3 POTALMOHHOIO BUCKO3MMETpa, WMCMOb3yeMOro Kak
MUKCEp, N BCTaBKU U3 TepmoniacTa (hunbTpa ocefiaHns), KOHCTPYKLMSA KOTOPOW NO3BOISET cCOBMPaTh OCEBLUWI YTSXENN-
Tefb B HWXHEN YacTu TepmocTakaHa BuckosmmeTpa. Ha pucyHke 0.8 nokasaHo oCHOBHOe o6opyfoBaHue, Heobxoanmoe
Ans ucneltanus VSST.
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f — wnpnL; 2 — cOOpHBIA KaHauT. 3 — POTOP BUCKO3MMETPa: 4 — CWIbTP ocaxaeHns VSST;
5 — METa/UIMUECKUIA OMOPHB I AUCK: B — TEPMOCTaKaH

PucyHok 0.8 — OcHoBHOe 060pyoBaHue Ana meToga

0.5.1.4 TeHAeHUNA K ocejaHnio onpeAenseTcs No Bo3pacTaHuio NIOTHOCTU NPO6, B3STbIX U3 COOPHOTO kaHana 3a
nepviog BpeMeHn 30 MUH. NpU CTaHAAPTHOW TemnepaType ¥ COrnacoBaHHO CKOPOCTU cABura.

0.5.1.5 VcnbiTaHve Ha 3axBaT YTsXXenuTens MOXeT ObiTb NPOBEAEHO Kak AOMNOHUTENIbHOE U3MepeHne Ans onpe-
AeNneHns yaaneHus cnos npu 601ee BbICOKMX YPOBHAX cABura. PesynbtaTbl MOryT 6biTb UCMO/b30BaHbl AN5 ONpeaeneHms
BO3MOXHOEe™ yfaaneHns cnos B NoseBbIX YCNOBUAX A0 Najbema UHCTPYMEHTA U3 CKBAXWHbI.

0.5.2 Annapartypa

0.5.2.1 BMCKO3MMETP C NPAMbIMU NOKa3aHUAMU, MPUBOAVMBINA B ABMKEHNE 3nekTpoaBuratenem (cm. pasmepsl B 7.3.1.1).

0.5.2.2 CekyHAOMeEp Unun TaiiMep ¢ TOYHOCTbIO A0 + 1 C.

0.5.2.3 Yalua BMCKO3MMETpA C peryimpyemoli Temnepartypoii.

NMpumMeyaHue — OUILTP OCEfAHUS BXOAUT B TEPMOCTaKaH BUCKO3MMETpa 6e3 0co60ro ycunus.

0.5.2.4 TepmomeTp AnanaszoHoM nsMepeHuin ot 0 go 105 "C (ot 32 go 220 "F) ¢ TOYHOCTbIO M3mepeHnii + 1°C (+ 2 "F).

0.5.2.5 Mefu1UMNHCKUIA CTeKNAHHbIM Wwnpuy. 10 M. cocTaBHOW, CTOMKMiA k pacTBopuTento. Norm-Jet® npoussogcTea
HSW GmBH nnun aHanornyHsbii.

0.5.2.6 o3npoBOYHAsA nrna ¢ TynbiM KOHLOM. 6 AoiiMoB. 14 pa3mep ¢ /II0epPOBCKUM pa3beMoM.

0.5.2.7 Becbl yudposble, ¢ paspeweHvem 0,01 r. Becbl ¢ TPOHbIM NA€4YOM MOTYT MCNOMb30BaThbCA B Mofe, rae
oxupgaetcs 3HaumTenbHas subpayus.

0.5.2.8 MNMukHOoMeTp unun yawa peTopTbl. 10 M.

MpuMeuyaHue — T[IMKHOMETP He TpeByeTcsi, ecu UCMbITaHue NPOBOAMTCS Ha GYpPOBOM NoWaAKe Uan ecnu
npoueaypa BK/IYaeT B cebsi UCMbITAHME HA 3aXBaT YTsHKEMTENS.

0.5.2.9 Nlonatouka, 6 AlOAMOB MU aHanor.

0.5.2.10 AnctunnuposaHHas Boja.

0.5.2.11 Mukcep Mullimixer. cnoco6HbIi pa6oTaTh Ha ckopocTh (11 500 + 300) 06/MWUH MoA HarpysKoi, ¢ O4HUM
pudneHsiM MNennepom guamMeTpom npumepHo 25.4 mm (1 groim).

0.5.2.12 EMKOCTb ANSA cMewwunBaHus rny6uHoii 180 mm (7.125 pgrolima), d = 97 (3.75 glolima) B BepxHeli yactu u
70 mm (2.75 pgrolima) B HUXKHEN.

0.5.2.13 ®dunbTp ocepanna VSST (Sag Shoe) hurypHblid, UMAnHLpUYECKniAi ANCK, N3rOTOBMEHHbI 13 Delrin© nnn
aHaNorMyHOro TepMonacTMYHOro Matepuana, mMakcumasnbHbiM gunametpom (57 + 0,38) mm [(2.35 + 0,015) aroiima] n
ANVHOW 27,7 mm (1.09 aroilima). KaHan npeacTaBnsieT co6oii xenobok, npopesaHHblii B TEpMONIACTUKOBOM ANCKE U Me-
TanAnyeckoM ONOPHOM AMUCKe, KOTOPbIA AOXOAUT [0 AHA TepMocTakaHa. MeTannnyeckuii AUCK UCNONb3yeTCs TONbKO ANA
yBe/IMYeHNsi Maccbl uUNbTpa ocefaHunsi, YTo6bl OH He BCN/bI Npu paboTe € 0YeHb NIOTHLIM PACTBOPOM.

0.5.3 MeTtoguka

0.5.3.1 Cb6opka o60opyaoBaHus

0.5.3.1.1 dunbTp ocefaHna ycTaHaBAUBalOT B TepMOCTaKaH, KOTOPbI NMOTOM YCTaHaBNMBAETCA Ha MAacTUHY BU-
cKo3nmeTpa.

0.5.3.1.2 MnacTuHy NoAgHNMAIOT, NOKa BEPXHAA YacTb (hunbTpa OcefaHns He KOCHETCA HWXHeN YacTu pykasa Bu-
cKo3uMeTpa. 1 0TMeYaloT Onopy Yy BEPXHero kpasi 3anopHoro MexaHuama.
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0.5.3.1.3 MnacTuHy 1 TepMOCTaKaH OnyckatoT Ha OCHOBY 1 OTMeYatoT onopy Ha 7 Mm (0,25 AtoiimMa) HKe NepBoii OTMETKY.
0.5.3.1.4 LWnpwuy ¢ NpUCOefUHEHHOW MIIO0IA C TyNbiM KOHLLOM KanbpyloT, UCNOb3YyA ANCTUININPOBAHHYIO BOAY U
umncpposble Becbl. 3 uunnHapa wnpuua BblaBaMBaoT Kak MOXHO 60/blie BOAbl U HACYXO BbITUPAOT HapY>XHY0 YacTb.

MpumeyaHne — TIMKHOMETP MWW Yally PETOPTbI KANNGPYIOT AUCTUINMPOBAHHON BOAOW, €CAM OHW GYayT uc-
N0/1b30BaTbCA 418 U3MEPEHUs! MJIOTHOCTU.

0.5.3.2 N3mepeHune ocepanmns

0.5.3.2.1 ®unbTp ocefaHuns ycTaHaBAMBaKOT B TepMocTakaH Tak. 4Tobbl 40 COOPHOro kaHana 6b1710 Nerko goTa-
HyTbCS LINpULEM, Hanpumep, oT 60" go 90" ¢ N060i CTOPOHbI OT OCEBOW IMHNW BUCKO3UMETPA.

0.5.3.2.2 TepmocTakaH ¢ ounbTpoOM ocefaHus HarpesatoT Ao 49 'C (120 "F).

0.5.3.2.3 B emkocTb 0T6UpatoT 350 M Npoby pacTBoOpa, XOPOLLO NepemMeLLMBaloT U NepenuBaoT npumepHo 140 mn
B TepmocTakaH. Hanbonee gocTtoBepHble pe3ynbTaTbl NOAy4YaldTCs NPU HayanbHOW TemnepaTtype pacTBopa, 6113koi
K 49 "C (120 *F) gns MuHuMm3aunm ocepaHusa npu Harpese. bypoBoii pacTBop HarpesatT go 49 "C (120 "F) npu nepe-
MeLlMBaHNM CO CKOPOCTbI0 600 06/MUH.

0.5.3.2.4 BepxHuii kpaii 3anopHOro MexaHu3ma BUCXO3WrsieTpaycTaHaBIMBaKT U (PUKCUPYIOT Tak. 4TO6bl OH coBnaaasn
C OTMeTKoli Ha onope. BepxHas yacTb hunbTpa ocefaHuns 4onxHa 6biTb Ha 7 Mm (0.25 Alolima) HUXe pykasa BUCKO3VMeETpa.

0.5.3.2.5 BuckosnmeTp yctaHaBnnsatT Ha 100 06/MyH 1 3anyckatoT Taimep Ha 30 MUH.

0.5.3.2.6 C nomMOLLbI0 LWNpULA C TYNOI A03MPOBOYHON UIMOIA, N3 KOTOPOTO BbITECHEH BO3AYX, HaGupatoT 4yTh 6onee
10 mn 6ypoBOro pactesopa, OCTaBLUIErocs B eMKOCTW. V3 wnpuua n Uribl BbITECHAT OCTaBLUMIACA BO3AYX W BAABIMBAOT
nopieHb o 10 Mn rpagynpoBOYHO OTMETKN. MOBEPXHOCTN J03MPOBOYHON UMbl U WNPULLA HAYUCTO U HACYXO BbITUPAIOT.

0.5.3.2.7 Wnpwuy c pacTBOPOM B3BELUMBAIOT U 3aNnCbIBAOT Maccy kak mFL B rpammax.

MpumevaHne — T[pu NCNOMb30BAHUN NMUKHOMETPA UK Yalln PETOPTbI PACTBOP NEPEHOCAT B HUX U3 WINpULA,
B3BELUMBAIOT U 3anncbiBaloT maccy kak mFL B rpammax.

0.5.3.2.8 BpalleHue BUCKO3MMETpa ocTaHaB/IMBalT No ucrteyeHnn 30 MUH. neproga UCnbITaHUs.

0.5.3.2.9 MosTopsitoT npoueaypy no 0.5.3.2.6. B 3TOT pa3 HabpaB pacTBOp M3 c60pPHOro kaHana huabTpa ocepa-
HUSi. COOPHbIV KaHan MOXHO HalllynaTb KOHYMKOM Wr/bl.

0.5.3.2.10 Wnpwuy c pacTBOPOM B3BELUMBAIOT U 3aMUCbIBAOT Maccy kKak mF2 B rpammax.

NMpumMmeyaHue — T[pW MCNONb30BaHUM NUKHOMETPA WK Yally PETOPTbI PACTBOP NEPEHOCST B HUX U3 LUNPULA,
B3BELUMBAIOT W 3aNuCbIBalOT Maccy kak mF2 B rpammax.

0.5.3.3 N3mepeHune 3axBaTa yTsxenutens (rnp3) (40N0NHUTENBHOE).

0.5.3.3.1 AkkypaTHO BO3BpawatT 10 ma npoby 13 HanoJIHEHHOrO PacTBOPOM WWNpuULa, NoayyeHHyto no 0.5.3.2.9.
B C6OPHbIN KaHan hunbTpa ocefaHus.

0.5.3.3.2 Bucko3nmMeTp 3anyckalT Ha ckopocTn 600 06/MUH Ha 20 MUH.

0.5.3.3.3 Mpo6y u3 cbopHoro kaHana guabTpa ocefaHns cobupatoT kak B 0.5.3.2.9. LLinpuy ¢ pacTBOPOM B3BELLM-
BalOT M 3anNnCbiBAOT Maccy kak mF3 B rpaMmmax.

0.5.4 BbluncneHus

0.5.4.1 BMSST BbluncAA0T No cnegytouieii hopmyne:

®vsst =0.834(n7pr —rp”h). (0.8)
rae B/SST — konnuecTBO ocajka yTsxenutens, yHT/rannox;
TP — macca 6ypoBoro pacTBopa, B3siTas ¢ huibTpa oceAaHus nocse cpesa npu 100 06/MuH, T
mFlL  — macca 6ypoBoro pactsopa nocsne cpesa npu 100 06/MuH. T.
B oTueTe ykasbiBaloT B (DyHTax Macchbl Ha rassoH.

0.5.4.2 Heob6sa3aTenbHy0 BeNMYNHY Rgpu BblYMCNAOT NO hopmyne:

N 83.4(nT" -T A))
WBPU - A . (0.9)
°VSST
rae Repu — BbIYMC/IEHHOE COOTHOLLEHME 3axBaTa yTsxenutens. %;
mF2 — macca 6ypoBoro pacTsopa, B3fTas ¢ (huibTpa ocefaHuna nocne cpesa npu 100 06/MuH. T.
mF3 — macca 6ypoBoro pactsopa, B3fTas ¢ (hunbTpa ocefaHusa nocne cpesa npu 600 06/MuH. T.
BI<I&ST— KONMYeCTBO OCEBLUET0 YTsXenuTens, yHT/rannoH.

YkasbiBaoT R%p\ 8 npoueHTax.

0.6 Vi3mepeHne peonornyecknx xapakrepmuctnk 6ypoBoro pacteopa, y Kotoporo Habnwgaercs

ocefaHune yTaxenutens

0.6.1 MpuHuun

0.6.1.1 CoBpeMeHHble peoMeTpbl CNOCO6GHbI M3MepATbL 6oMee LWMPOKWI CNEKTP CBOWCTB, YeM TpaAWULMOHHbIE No-
NieBble BUCKO3MMETPbI, W flenaTtb 3T0 ¢ 60/blIell TOYHOCTbI0. B HacTosAWeM pasjene paccmaTpuBaeTcsi UCMO/b30BaHne
TaKkux NpMbopoBs A1 U3MepeHUs 1 aHanm3a 6ypoBbIX PACTBOPOB, CKNIOHHbIX K OCelaHuNio yTsHKenuTens.
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0.6.1.2 BypoBble pacTBOpPbl, CK/IOHHbIE K OCEAAHMNI0 YTSXENUTeNs, ABAAIOTCA N0 onpefeneHnto HecTabuabHbIMU
BO BpeMeHU. 3TO 3aTpyAHsAeT UX peosiornyeckne nsaMmepeHusi. Ha BennymHy n06biX M3MEPEHHbIX Be/IUYNUH MOryT BUATb
MeTofbl MOArOTOBKM 06pas3lia v M3MeHeHVe No BpeMeHW cABUra UCMbITaTe/IbHOro pacTeopa.

0.6.1.3 BbipaboTka ykasaHWii no NoAroToBke 06pas3LoB M BblGOpY 06opyaoBaHua byaeT cnocobcTBoBaTh 6onee
3Ha4YMMOMy aHann3y o6pasLoB 6ypoBoro pactsopa npu uccrefoBaHuy ocefaHus.

0.6.1.4 MpuBeAeHHbI B HacTosleM pasfesie MeTof faeT AOCTOBEPHYIO WHOpMaLMo TONbKO MPU CKOPOCTAX B
KonbL,eBOM npoctpaHcTee 100 pyT/MUH 1 Bbllwe.

0.6.2 O6nacTtb NPUMEHEHMNS

0.6.2.1 B HacTosiLiee BpeMsi He CyLeCcTBYeT NMPUHATbIX B HE(PTSHON NPOMBbILLNIEHHOCTN METOAO0B, OTHOCALLMXCS K
o6opyfoBaHNIO MK METOA0/I0TUN, NCNOMb3YEMbIM NPV U3MEPEHNN PEOOTUYECKUX NapaMeTpoB, CBA3aHHbIX C 0cejaHnem
yTsxXenuTens B 6ypoBbiX pacTBOpax.

0.6.2.2 CyuiecTByeT pacnpocTpaHeHHas To4ka 3peHus, YTO U3MepeHNs BA3KOCTU Npu HU3Knx (MeHee 1.0 c*1) ckopo-
CTSIX CABUIa U Pas/iMyHbIX PEOIOTNYECKUX NapaMeTpoB, BbIBEAEHHbIX N3 N3MepeHuii konebaTesbHbIX MPOLEecCcoB, Nose3HbI
npu KONUYECTBEHHOM onpefeneHnn hakTUYeckoin unmn noTeHymanbHo CNoCO6HOCTM pacTBoOpa K OCeaHuio yTxXenuTens.

0.6.2.3 [laHHblli pasgen npuMeHsieTca Kak kK 6ypoBbIM pacTBOpaM, UCMO/b3yeMbIM Ha nolagke, Tak U K CMellaH-
HbIM B labopartopuiu.

0.6.3 Annapartypa

0.6.3.1 PeomeTpbl: ANs Leneit aHHON NpoLeaypbl UX OT/INYAKT OT BUCKO3MMETPOB 60/1ee BbicOKas CTeneHb Tou-
HOCTW U Anana3oH U3MepeHUii.

a) O6bluHble CNOCOBHOCTM, CBOMCTBEHHbIE TOIbKO peoMeTpaMm, BKIIOYalT OYeHb HU3KMe CKOpOCTW cABura, usmMe-
peHus konebaTesibHbIX MPOLECCOB ¥ CMOCOGHOCTb NPOBOANTL U3MEPEHUSI MPU NOBbIWEHHbIX TEMNEpaTypax 1 AaBieHnu.

b) PeomeTpbl, nogxogsaiine 4na noApo6bHOro n3yyeHus ocefanus 6ypoBbiX pacTBOPOB, [O/MKHbI 6bITb CNOCOGHSI:

1) TOYHO M3MepPATb BA3KOCTb NPU CKOPOCTAX cABura oT npuMepHo 1000 c-1 HenpepbiBHO A0 0.01 c~1nnn Huxe;

2) K BbINONHEHUO PYHKUWI Npu KonebaTenbHbIX Npoueccax A4S BblYMCAEHUA AVUHAMWYECKOrO MOAYNA ynpyroctu
(G") n mogyns mexaHnyeckux notepb (G');

3) TOYHO M3MepATb HanpskeHus Hke 0.02 dyHT-cnn/100 doyT2.

0.6.3.2 BoasiHaa 6aHa ¢ nogaepxunBaemoli TemnepaTypoii ot 60 go 70 "C (oT 140 fo 160 "F).

0.6.3.3 Mukcep BbICOKOCKOPOCTHOM, Hanpumep. Silverson©LR4 nnn Waring Blendor®©.

0.6.4 MogroToska o6pasya

0.6.4.1 Manesble NpobbI, JOoCcTaBnseMble B fabopaTopun, Nogseprasnch LMPOKOMY pagdy UChbITaHuii co casurom. Ans
3HAYMMbIX 1a6OPATOPHbIX U3MepPEeHUit NPO6bI AO/MKHBI GbITb NOMIHOCTHIO PECYCMNEHANPOBaHHbI. Ecnv nnaHupyeTcs cpaBHeHne
N3MepeHWii pa3nyHbiX PacTBOPOB, BaXKHO 06ecneunTb NOIHOE pecycneHAMpoBaHne 1 MOBTOPHbIA CABUT Kak MOXHO 6/1mxe K
CTabunbHbIM cBolicTBaM. oc/e BbINOIHEHUS 3TOrO YC/I0BUSI U3MEPEHUSt MOTYT NPOBOAUTLCS B Pas/INiHOE BPeMms.

0.6.4.2 MNpu nepemeLunBaHnn Npobbl JOKHO NCNONb30BaTLCS BCE COAEPKMMOE EMKOCTHN A1 XpaHeHus. Mo cBoeil
npupoge obpasubl pacTBOPOB, B3ATbIE BBUAY NpobsiemM ¢ ocefaHneM, 6yayT UMeTb OCEBLUYIO TBepAyto a3y npu xpaHe-
Hun. Besi TBepaan asa fokka 6biTh yaaneHa U3 eMKocTu 40 NepemMellBaHus.

0.6.4.3 Mpo6y nepemeLlInBalOT NPU BbICOKOW CKOPOCTU CABUra, UCMO/b3Yys COOTBETCTBYIOLMIA BbICOKOCKOPOCTHOM
Mukcep, Hanpumep Silverson®© L4R, Waring© Blendor nnun aHanor, B TeyeHve 15 MuH. Ha 06bem 350 M. O6bem 1400 mn
[O/MKeH GblTb MOABEPTHYT CABUTY B TeuyeHue 1 4. OxnaxpaeHne npobGbl NPOBOAAT B Anana3oHe Temnepartypsl oT 60 Ao
71 "C (o1 140 n 160 "F) c ncnonb3oBaHMem BOAAHONM 6aHn. [0 4OCTUXEHUN AaHHOW TemnepaTypbl NPoby HakpbIBalT BO
nsbexaHune ncnapexus Bogpl. Ecnm npo6a cnuwkom Benvka Ans nepeMellnBaHust O4HON napTueid, fonyckaeTcs NpoBo-
ANTb NepemellViBaHNe HeCcKOMbKMX NapTuii ¢ ux nocnegyowum obbeanHeHneM. B Taknx cnyyasx HYXHO caenatb Bce
BO3MOXHOE A1 YMEHbLUEHNS BpEMEHN Mexy nepemMelumBaHuem nepBoit 1 nocnegHeli naptuii.

0.6.4.4 1ns KaXA0ro peosiornyeckoro N3MepeHus perucTpupyloT BpemMs, npollejliee Mexay cABUrOM pactsopa,
Kak onncaHo B 0.6.4.3. 1 NnpoBeeHNEM N3MEpPEeHNs.

0.6.4.5 HenocpeACTBEHHO nepeA Kax/blM peosiornyeckum n3MepeHuem TpebyeTcs CABWT pacTBopa B peomeTpe
npuMepHo npu 1000 c-1 He MeHee 2 MUH.

0.6.5 Bo3MOXHble peosiornyeckne ncnbiTaHma

0.6.5.1 Mpu ncnosnb3oBaHNM PeoMeTPOB BO3MOXHO NpoBefeHne 60/bwOoro poja ucnbiTaHuii. MyTem nlyyeHus He-
CKOJIbKMX NOJ06HbIX TECTOB MOXHO NOMTYYNTb flydllee NOHUMaHWe nccaefyemoro pactsopa. VIMEHHO € 3TOl Liefbio J0K-
Hbl OTGUPATLCA UCMbITAHKS.

0.6.5.2 Bo3moxHble, NpefcTaBnsiowme nHTepec UcnbiTaHnsa 6ypoBbiX pacTBOPOB BK/IKOYAIOT B cebs:

a) TUKCOTpOMnHble neTnu (rnctepesnca)— HabnAeHVe 3a TeHAeHuueli pacTBopa k 06pasoBaHuUio CTPYKTYypbl 1 3a
TeM. HacKo/IbKO /Ierko oHa paspyluaeTtcs npu casure;

b) U3MepeHue HUXHEro npegena TekyyecT — MHOXECTBEHHbIMU MeToAamu, Habnogas 3a TOUKON, B KOTOPOW Ha-
6noaaeTcs hakTnyeckas TekyyecTb pacteopa:

C) oxBaT KOHTPOIMPYEMOI CKOPOCTU/HANPAXEHNA — NOJlyYeHne peosiornyeckoii KpUBOM, fEMOHCTPUPYIOLLEl CBA3b
Mexay HanpskeHnem 1 BA3KOCTbI0 CO CKOPOCTbIO Aedhopmanuu:

d) oxBaT konebartenbHoOW gedopmMmalmn/HanpsXXeHns — BaxeH 415 onpeAeneHns 061acTu IMHENHbIX BA3KOYNPYrnx
CBOICTB (AN AanbHenwmnx konebartenbHbIX UCMbITAHWIA) 1 ANS onpeAeneHns UHAMUYeCcKoro npegena TekyvyecTy;

€) oXBaT YacToTbl KoniebaHnii— faeT nHhopmaLmio 0 CBONCTBaX CTPYKTYPbI UCC/EAyeMOoro pacTBopaj s psja ckopocTeit
fedopmanym, 06bIYHO BbINOMHAETCS Ha pacTBOpe, KOTOPOMY A0 MCMbITaHWA 6bln NpeAocTaB/eH Nepuog reneobpasoBaHus;
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f) oxBaT BpeMeHun konebaHuii — HabnaeHne 3a TeM. Kak CTPyKTypa pacTBopa pacTeT U COXPaHSAeTcsa Npu HU3Ko-
4YacTOTHOI gechopmaLun 3a ANNTeNbHbIA Nepnos BpeMeHu, 06bI4YHO NMPOBOAMUTCA Ha pacTBOpe, KOTOPOMY He 6bla Npeso-
CTaBfeH nepnog reneobpasoBaHunsa [0 Havana UCnbiTaHus.

0.6.5.3 B oT/IMume oT 06bIYHbIX LLIECTUCKOPOCTHbIX NOMNEBbLIX BUCKO3UMETPOB, B KOTOPbLIX NCMO/b3yeTCA UCKYM-
Te/IbHO BpalleHne pykaBa BOKPYr poTopa C TOPCUOHHOI NPYXnHOi (reomeTpus KyaTTa), peoMeTpbl NpeoCcTaBsatoT Ha Bbl-
60p MHOXeCTBO reomMmeTpuii ANs ncnbiTaHns. OHW BKIOYAIOT B ce6s1 reomeTpuio KyaTTa. ByX3a30pHYyto reomeTpuio KyaTTa.
MHOro/ionacTHble CTePXHW, NapasfiefibHbie MAAaCTUHbI, KOHYCbl W MAACTUHbI, a Takke mogudukauum nobbix reomeTpuii
13 BbllLeNepeyncnieHHbIX NyTeM NOBbILLEHUS LLIePOX0BATOCTU NOBEPXHOCTU AN YMeHblUeHUst 3D (heKTOB CKONbXEHUS Ha
CTEHKe Npu 0YeHb HU3KNX CKOPOCTAX cABura. VicnbiTaTenbHyl0 reoMeTpuio BbIGMpatoT B COOTBETCTBUM C 3a4a4yamu NpoBo-
AMMOTO UCMbITAHUS U TUMOM pacTeopa.

0.6.5.4 B xoae noaroToBku pasgena 0.6 6bi1 npoBefeH pof KapyCeslbHbIX 3KCNEPUMEHTOB C y4acTUEM HECKOMbKNX
nabopatopuii. 9TM nabopaTtopun NCNoNbL30BaNN pas/iMyHblie NPUGOPbI U CNeA0Bann UHCTPYKLMSIM UX Npou3BoAuTenei.
Cnucok npnbopos BkIOYaeT B ceba cneaytolime, XoTa CyWeCcTBYOT U Apyrne nNponsBoauTenu:

a) Bohlin® Gemini:

b) Brookfield© PVS:

c) Grace© M3500a-1;

d) OFf© Model 900:

e) Physica® MCR101:

f) RIF® Bucko3umeTp.

0.6.6 VIHTepnpeTauusa gaHHbIX

0.6.6.1 B pasnunuHbix ny6nvkaumsax (cMm. [24]) npegnonaraetcs TecHas B3aMMOCBA3b 0CEAaHUS YTSHXKEeTeNs ¢ BA3-
KOCTbI0 pacTBopa Mpu O4eHb HU3KMX CKOPOCTAX CABUra. Paccmartpusaemble CKOPOCTY cABuUra 06bIYHO niexaT B npegenax
o7 0.1 go 1.0 C 1- i3mepeHune BA3KOCTW MpPU 3TUX CKOPOCTSX CABUra C NUCNONb30BAHMEM O06bIYHbIX NOMEBbIX BUCKO3UME-
TPOB Ha 6ypoBOIi NoWaKe HEBO3MOXHO.

0.6.6.2 C 2000-x IT. cTanu AOCTYNHbI 60/1€e CNoXHble YCTpoiicTBa. CoBpeMEeHHblE peoMeTpbl, paccMaTpBaemMblie B
[aHHOM nogpasjene, CNoCO6HbI BbIMOMHATL fAaHHblE N3MEPEHUS Kak YaCTb OCHOBHOIO psja UCNblTaHuii, paspaboTaHHbIX
[ANS NOMyYeHWs NOMHOTo Pe0sIorMYeCcKoro aHannsa KOHKpeTHOro pacTeopa.

0.6.6.3 Bblv NpeanoxeHbl 3HAYEHUA BA3KOCTU, AOCTATOUYHbIE A5 NPEA0TBPALLEeHNS 0CeAaHUA UHBEPTHbIX 3MY/ib-
CUOHHbIX PaCTBOPOB B AHAMUYECKMX NONEBbIX ycnoBusx (cMm. [25]), a Ha pucyHke 0.9 nokasaH cTaHAapTHbIV rpaduk. Ha
HEM HenpepbiBHbIe NapasiefibHble IMHUN NPeACTaBAAIT BEPXHIOK U HUXKHIOK rpaHuLbl 4ONYCTUMOI BA3KOCTH, T. €. BA3-
KOCTb. JOCTATOYHYIO A5t NPefoTBpaLLeHNs AMHAMUYECKOTO OCeAaHunsa yTaxXennTens npu o6biYHbIX YCI0BUAX BYpEeHUsi, HO
He C/INLLIKOM BbICOKYIO A/151 TOFO, YTO6bI Bbi3BaTb Apyre npobaemsl, CBsi3aHHbIe ¢ bypeHnem. Heo6Xxo4MMO NOMHUTL, YTO
BSI3KOCTb W CKOPOCTb CABUIa OCHOBaHbl HA HOMWHAJIbHOW CKOPOCTU CABUTA, BbIYUCTIEHHON 4151 HIOTOHOBCKUX XUAKOCTEN.
370 cornacyeTcs ¢ npeAblAyLWuMu nybamkauuamu no atoii metoguke. OfHaKo U3MEHEHUs, CBA3aHHbIe C HEHbIOTOHOBCKUM
noBefileHNeM CTaHAAPTHbIX UHBEPTHbLIX 3MY/IbCUOHHbIX PACTBOPOB, Jal0T OTHOCUTEIbHO HEGOMbLUNE OTKNOHEHNS OT 3TUX
HOMMWHasbHbIX 3HAYEHWIA.

X — CKOpOCTb caBura, c*1; Y — BA3KOCTb. cl1; 1 — 20 000 cM:2 — 2500 cM. 3 — 12000 cM; 4 — 1500 cl. 5 — KkpuBas BA3KOCTU ANA
6ypOBOIO pacTBOpa C MUHUMa/bHOWM 0XKMAAEMOI CKNOHHOCTbLIO K OCefaHnio

MpumeyaHue — Cwm. [24].

PucyHok 0.9 — Ony6nnkoBaHHoe «OKHO ocefiaHusi» AJist 6ypoBbIX PACTBOPOB N0 CKOPOCTW CABUTa
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0.6.6.4 iHTepnpeTauus faHHbIX PE0NOrMYecknx UCNbITaHUii AOMKHA NPOBOANTLCS B KOHTEKCTE KOHKPETHOrO MCTbI-
Tyemoro pactsopa. eHepanusauus peonornyeckoro NoBeAeHNs KOHKPETHOM cucTembl pacTBopa 1 NonbiTka NPUMeHeHns
pe3ynbTaToB Ha ApPYrnx cucTteMax BMoJIHE BO3MOXHA.

0.6.6.5 Ecnin 6a30Bble xapakTepUCTUKN CUCTEMbI OT/IMYHAIOTCSA, T. €. NPU OT/INYHBIX YTSKENUTENAX U COOTHOLLEHUAX
HedhTb — BOAA, OT/IMYHbIX TUMax 3arycTUTeNs, 3HauMTeslbHbIX W3MEHEHUAX cocTaBa BHYTPeHHel hasbl, CyLeCTBEHHO
oT/IMYaloLencs XMMUN aMynbratopa, BblBOAbl, CAeNaHHble AN O4HO CUCTeMbl, MOTYT OKa3aTbCA HENPUMEHUMbIMU 45
Apyroii. Peonornyeckve ncnbiTaHns 1 OLeHKa KaXA0ro pactsopa [0/KHbl MPOBOAUTHLCA NMPW U3BECTHbIX PU3NYECKUX Xa-
pakTepucTMKax 3Toro pactsopa. Kpome Toro, Bce npoBefjeHHble PeosIorMyeckne UCMbITaHUa AOSKHbI YyUYNUTbIBATLCSA NPU
chopMMpoBaHUN 3aknoueHns 06 akcnyaTaunoHHbIX XapakTepnucTmkax pacTsopa.

0.5.6.6 YacTto nomoraeT HabnofeHne 3a TEHAEHUMAMY K U3MEHEHUIO PEOJIOTNYECKUX XapaKTepncTuk 6yposoro pac-
TBOpa NpU BHECEHUN HEBONbLUNX M3MEHEHW (06paboTkmn) B cucteMy. B Takmx ycnoBUsix HE06X0ANMO OTC/IEXNBATb BANAHNE
nofo6HoI 06paboTkn. OCo6eHHO cneayeT oTMevaTb U3MEHEHWE BS3KOCTU MPU M3MEHEHWUW KOHLEHTpauuii KOMNOHEHTOB.
AHanornyHo cnefyet otMedaTb UsmMeHeHnss G.G" 1 TaHreHca yrna notepb Noj BAWSHWEM U3MEHEeHU KoMnoHeHToB. Oco-
6eHHO cnefyeT ucxarb CBOMCTBA, Befylyme K yNyyleHHbIM/ONTUMas bHbIM 3KCMyaTaluMoHHbIM XapakTepucTukam, Hanpu-
Mep MakcuMasbHOW CTpyKType 6e3ype3MepHoli BA3KOCTU nnn npobiem ¢ ECD. 0CHOBbIBAsACb HA M3MEHEHUSIX KOMMOHEHTOB.

0.7 NMonesoii KOHTpO/b OCefaHuA, OCHOBAaHHbI Ha KPUTUYECKOM HanpsaXeHun casura Ha CTeHke

0.7.1 MpuHUMN

MpefcTaBneHo Ncnonb3oBaHne rMapasanyeckoro MojennpoBaHnsa A8 NPOrHO3NPOBaHUA Havana ocejaHus yTa-
XenuTens npu AuHamumyeckmx ycnosusx (M. J26J). B aTom MeTofe NporHo3npoBaHns nojgpasymMmeBaeTcs, YTO Npu yCroBumn
[0CTaTOUHbIX KacaTeflbHbIX Hanps)keHuii B 6ypoBOM pacTBOPE y CTEHKM B HWXXHEN 4acTu CTBOA CKBAXVHbI C OTK/TIOHEHU-
eM 0T BepTuKasn He HauHeTcs dpopmupoBaHue cnos 6aputa. Ecnv gBnxylyuiica pacTBop He UMeeT [OCTaTOUYHbIX Kaca-
TeflbHbIX HANPSXXEHWI, HaUMHaeTCs ckonaeHne yactul, baputa (cm. [25)).

0.7.2 MporHo3unpywuwaa moaens

0.7.2.1 Peonornyeckue coiictea 6ypoBOro pacTsopa nosyyatoT No AaHHbIM BUCKO3UMeTpa, BUcko3nmeTpoB HTTP
WAW N3 NPOTHO3MPYEMbIX CKBAXNHHBIX AAHHbIX.

0.7.2.2 BbluMCAAIOT peosiornyeckne napaMmeTpbl pacteopa lepwena — banknn ¢ NOMoLLb0 MareMaTuyeckoro pe-
rPEeCCMOHHOro aHanusa, kak onncaHo B ctaHgapte [33]. nyHkTbl 4.9.4 1 5.2.3. PekomeHAyeTCcA UCN0Nb30BaTbh KOMNbOTEP-
HYy0 MpOrpaMmMy Wau CBOAHYIO Tabnuuy ANS BbIMOSIHEHWS 3TOrO C/I0XHOIO aHanusa AaHHbIX.

0.7.2.3 B rugpaBnmueckux pacyeTtax crnefyeT WUCNOMb30BaTb HapYXHbli U BHYTPEHHWUI fuameTpbl reomeTpun B
onpefesieHHOM MHTepBase, rge nogospeBaeTcsi ocefaHune yTaxenutTens. SKCLUEeHTPUYHOCTb BHYTPEHHel Tpy6bl 3ajaioT
BbICOKMM 3HayeHnem (e = 0.7 pekomMeHAayeTcs).

0.7.2.4 Bbl4ncnsT MUHUMabHOE NajeHne AaBNeHUs B AaHHOV reoMeTpun NS CABUra KO/bLLEeBOro NpocTpaHcTea
B Y3KOM 3a30pe:

=P -
MA LA
rae —— — rpagueHT faB/eHns, MaHOMeTpu4eckoro, yHT AwliM2/dyT:
*A
ry — HWXHWIA Npefen TekyyecTn 6ypoBoro pacteopa, yHT-cnna/l00 dyT2:

i-A — pgnuHa, dyr.

0.7.2.5 cnonb3ysa meToAbl NTepauumn, HaxogaT CKOPOCTb LMPKYIALMM, HEOOXOANMYIO A1 obecneyeHns 3Toro na-
[EeHNA faBNeHns B 3KCLLEHTPUYHOM KO/MbL,EeBOM npocTpaHcTee. MpnbasnsaoT 10 % CKOPOCTU LMPKYAALUN K 3TOMY 3Hade-
HWIO ANA TOrO, YTO6bI NOlyYEHHOE 3HaYEeHNe rapaHTUPOBAHHO 6bIN0 Bbllle MUHUMAaNbHOW CKOPOCTU LUPKYIALUN.

0.7.2.6 Mo ypaBHeHMAM NnageHus gasneHuns B ctaHgapTe [33] nonyyalT NporHo3upyemMble Nnpodunam cKopocTun pac-
TBOPa Ha HEKOTOPOM PACCTOSIHUW OT CTEHKU, UCMO/b3YS pa3inyHbie CKOPOCTU LMPKYNALMK (MOTOK JO/KEH BbITb NaMuHap-
HbIM) (CM. pa3gen 4 n 7.4). Mo onpeAeneHnio CKOPoCTb pacTBOpa Ha CTEHKE A0/KHA ObiTb paBHa HyNt0. Takke BblYUCNAIT
CPe/HI0l0 CKOPOCThb B KOJIbLLEBOM NPOCTPAHCTBE iaAnsa Kaxgoro cayyas.

0.7.2.7 Mo 3Ha4eHNAM CKOPOCTUN Y CTEHKWN BbIUYUCAAOT COOTBETCTBYHOLLNE CKOPOCTL CABUIa pactsopa y, v kacaresib-
Hble HanpshxeHns r(.

Av.
_ : (0.11)
7. 5d,
rae r — cKopocTb cABura 6yposoro pactsopa, c-1:
[l a — “3MeHeHne CKOpOCTN B KOMbLLEBOM MpPOCTpaHCTBe, PYT/MUH;
d, — paccTosiHne OT BHeLUHel CTeHKu, AloiiM.
rw =rY+lcc-y, 0 .12
rgpe W — KacatesibHOe HanpshkeHue Ha cTeHke, oyHT-cuna/l00 dyT2;

ry— npegen TekyyecTn 6ypoBoro pactsopa pyHT-cuna/100 dyT2:
KC— KO3(PpMLMEHT NOABMXHOCTH, (PyHT-cunalc:
— cKopocTb caBura 6ypoBoro pacteopa, c-1.
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0.7.2.8 MogenupytoT NoBbllEHHbIE CKOPOCTU LMPKyNAuny (06bIYHO AOCTATOUHO YeTblpex cayvyaes) ANA Haxoxae-
HWUA HakKNoHa KpWBOW b CKOPOCTV B KONbLEBOM NPOCTPAHCTBE W KacaTeflbHbIX HaMpshKeHuii pacTBopa Ha cTeHke. B na-
MWHapPHOM MOTOKE Hak/10H KPMBOW, CBA3blBalOLeli CKOPOCTb B KOJ/IbLEEBOM MPOCTPAHCTBE W KacaTesibHble HanpsXeHus
pacTBopa, 6yAeT NMMHERHbIM UNW HENTMHERHbIM.
0.7.2.9 BblUMCNAIT KPUTUYECKOE HanpsXeHue cABura Ha CTeHKe A/19 CKOPOCTU B KOJIbLLEBOM MPOCTpaHCTBE
30 chyT/™MUH:
rw =Ty +(b»'a). (0.13)

rae rg — KacatenibHOe HanpshkeHue Ha cTeHke, PyHT-cnna/l00 dyT2;
ry — npegen Tekyyectu 6ypoBoro pactesopa, oyHT-cuna/l100 dyT2;
b — yron HaknOHa CKOPOCTU B KO/IbLLEBOM MPOCTPAHCTBE U KacaTesibHbIX HANPSXKEHWIA Y CTEHKVN B TAMUHAPHOM MOo-
TOKe. cornacHo onpegenenuio 8 0.7.2.8;
va — CKOPOCTb B KO/IbLLeBOM NpOCTpaHCTBe, PyT/MUH.

MpumevyaHne — BbibpaHHasa CKOPOCTb B Ko/MbLEeBOM npocTpaHcTBe 30 yT/MUH OCHOBaHa Ha ony6uko-
BaHHbIX AJ@HHbIX; OHA COOTBETCTBYET NPUMEPHOW CKOPOCTU, NMPW KOTOPOI BO3HMKAET MakCMMaslbHblii YPOBEHb OCeAaHuns
(cm. [26]).

0.7.2.10 Mo 3Ha4yeHuto, BblYNCNEHHOMY B ypaBHeHun (0.13). onpeaenstoT NporHo3upyeMoe MakcuMasibHoe ocefa-
Hue yTskenutens Ha pucyHke 0.10.

X — Kacare/lbHbIX HanNpshkeHVs Ha CTeHKe. qoyHT-cuna/TOO doyT2;
y — MPOrHO3VpyeMoe AMHaMUYeCKoe ocefiaHne, doyHT/rarvioH

PucyHok 0.10 — TporHo3upyemoe AMHaMuyeckoe ocefaHue Kak OyHKLNUs BbIYUCIEHHbIX 3HAYEHNIA rw

0.7.3 CpaBHeHue nabopaTopHbIX ¥ NOMEBbLIX AaHHbIX

0.7.3.1 MporHosupyemoe MakcvMasibHoe oceflaHne yTsHKenuTens npu guHaMmueckmnx ycaoBusax 661710 NoayyeHo no
nabopaTopHbIM AaHHbLIM NPY YCI0BUSAX UCMbITAHWSA, BECbMa CNOCO6CTBOBABLUNX HaYasly 0CeflaHuns yTaxenuTens.

0.7.3.2 B none aTv ycnoBuA 4acTo He Takue 6naronpuaTHble, ¥ rMApaBANYeCKUii MeTo/, ONNCaHHbIl 3ecb, 06bIYHO
3aBblllaeT MPOrHO3NPyeMyto Be/IMYNHY M3MEPEHHOIO ocefaHus.

0.8 flononHuTeNbHAA nuTepaTtypa no TemMe

AHanus ocefaHuns yTsXxenuTensa no-npexHemMmy SBnseTcs 061acTbio akTUBHbBIX UCCeAoBaHuii. B cnucke nuteparty-
pbl NpuBeAEHbl UCTOUHMKK (CM. [28]. [29], [30], [31] v [32]), KOTOpbIE pacLIMPSAOT METOANKY, ONMUCAHHYIO B HACTOSALLLEM MPU-
noxeHun. Mo mepe OLEHKN 1 ONMUCAHUS HOBbIX UAEN, BEPOSATHO, NOSIBATCA JONO/THUTE IbHbIE CTaTbW MO AAHHOMY BOMpPOCY.
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MpunoxexHne P
(cnpaBoy4HOE)

®opma npoTokosa 06 UcnbiTaHUM GYpoOBOro pacTeopa

Ne
CKBA-
KHbBI
API

CTPA- PETMIOH  CKs AXKMHA
HA

OlNEPATOP
OTYET AnA

Ha yl'ﬂeBO,El,OpO,D,HOVI OCHOBe

MpoTokon 06 ucnbITaHn GypoBOro PacTBO-

pa Ha yr/ieBoI0poaHol OcHOBe
LIATA........... 20.... MYBVHA .
| * CM/3MepeHHas  [/y-
|8 6uHa
B o McTHHas rybrHa
1o BEPTVKa/IN
JOATA 3ABYPVIBA-  TEKYLWVE PABQOTDBI
HMA ..
noaPAAYMK Ne YCTAHOBKN
OTYET AnA YYACTOK. PAVIOH. 30HA

HAVNMEHOBAHVIE 1 Ns CKBAXVHBI | NeMECTOPOXIEHWSA W B/IOKA|PEMVIOH. OKPYT. MPUBPEXXH I PAVIOH|LLUTATIOB/IACTb

BYP
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Mpo6a o3sTa 3
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TemnepaTypa BbKAGHOM MUHUN.
"C W F

MnoTtHocTb

DyAenbHbIA BecU Kr/M .j doymn'coyTs
.~.doyHT/rariom npm "Cwm'"F
YcnoBHasi BA3KOCTb. C/kB

Mpenen TekydecTn, doyHT/IOOdyT2
MpepaenbHoe cTaTnyeckoe HanpsbkeHvie
capura, oyHT/100 doyT210C/To MVH
dunbTpar APL. Miv306mm

dwistpar UTHP. mv30MiH

"C wwm *F

TonupHa ocafKa Ha dwibTpe.
OHOVV>A2 W MM

OneKTpyyecKasi CTabUbHOCTb V

Tuvn cyeTumKa.........

YacTuupl B peTopte. % 06

Xupakas HedpTb/BOOA O peTopTe. % 06.
CooTHoLLIEHVe Hebrblooda
LenoyHocts VSA mn H2SO4
PWILTPOBaHHBI 1 Aa U HET

Xnopuaa Bo BceM pacteope c<CI>ToT,
mr/n

KanbLmsa Bo BceM pacTBope

mr/n

MPOAYKTbI

OBBbEM BYPOBOIO
PACTBOPA

NMPEACTABUTES b
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Mpunoxexnune A
(cnpaBoy4HOE)

lMepeyeHb TEXHUYECKUX OTK/TOHEHWIA

Ta6nuua [OA.1— TexHMYeckme OTKIOHEHMS U pasbsCHEHUs

CTPYXTYpHbIi1 3nemMeHT (pasgen,
noapasgen, NyHKT, NOAMYHKT, Mogaucpukaums
Tabnmua, NpUIoXKeHVe)

Pasgen 3 VckniounTb cnegyoline TepMUHBbIL:
«CTeneHb YNCTOTbI peakTuBa cornacHo knaccudukauun ACS (ACS reagent grade] —
cTeneHb YNCTOTbl XMMWYECKOro BelecTBa, oTBevaloLllas ctaHgapTam YACToThl, ycTa-
HOB/IEHHbIM AMepUKaHCKUM XuMnyecknm obuiectsom (ACS) 1 ykasaHHas B cnmckax
Xnmunyeckoi pecepaTnBHoii cnyx6bl (CAS)»

MyHKT 7.1.2 NcKnounTs:
«MpumevaHne — WHgopmauuo no peonormm 6ypoBbiXx paCTBOPOB MOXHO HaWTH
B flokymeHTe APl RP 13D:2010.»

MosacHeHne — [aHHblii cTaHaapT (APl RP 130:2010) He ABNAeTCA akTyaslbHbIM, MOCKO/IbKY AaHHblE O
peonorun 6ypoBbIX pacTBOPOB MOXHO HaWT B yye6HMKe PposioBa NO KOMMOUAHOW XUMUK 1 pacyeTbl Peonornyecknx
napameTpoB 3aBUCAT OT BMAA NpuMeHsieMoro o6opygosaHus (cneuyuduka o60pyAoBaHNA KNTACKOTO U pOCCUIACKOTO
npoun3BoACTBa)

MoanyHkT 8.2.1.2 MICKNIOYNTb N3 NepeyHs:
«S&S 5764>»
«Dynalloy X-55>

MoscHeHne — [aHHble maTepuasibl He NOCTABAATCA U HE NMPUMEHATCA Ha Tepputopun CHI n P®.
MyHKT 9.1.2 VicknounTb cnosa v npumevaHue:
«Heobxoguma ocbinka Ha 1ISO 13501.
MpumeuyaHne — [na ueneit gaHHOro NONOXeHUs, aHanorom ssnsietca APl RP
13C.»
MoscHeHune — lcnonb3yemoe Ha faHHbli MOMEHT 060pyAoBaHue Ha TeppuTopunm P® u cTpaH CHI He

ABNAETCA cepTUULMPOBaHHbIM No Tpe6oBaHnam 1ISO 13501 1 COOTBETCTBEHHO MPUMEHSAKTCA pPernoHasbHble W OT-
pacnesble Tpe6oBaHuA

MyHkT 9.2.1 MckniounTb Mapky ctanu
«HepxaBetoweii ctanu 303»

MoscHeHne — J[aHHasa mMapka CTaau He NpUMeHsieTcs Ha Tepputopun P® un cTpaH CHI.

MyHKT 9.5.9 M CKNIoYnTL N0 BCEMY TEKCTY:
«lMpyvmMepamn Takux yCTpOICTB SiBASAOTCA
Anton Paar®© DNA 35N n Mettlen® Densito®

MosicHeHue — J[aHHble yCTPOICTBA He pacnpoCTPaHEeHbl 1 LWNPOKO He MPUMEHSIIOTCS Ha Tepputopun CHI
1 P®. MOTOMY He MOTYT BbICTYNaTh B Ka4ecTBe NMpUMepos.

MyHkTHl 10.2.1, 10.2.3— 0.2.6 NckniounTb:
«CAS Nel1569-01-3. CAS Ne 77-09-8. CAS Ne 7664-93-9. CAS Ne 7789-00-6. CAS
Ne7761-88-8»

MoAacHeHne — [aHHaa cucrtema KﬂaCCMCbVIKaLI'VIVI peareHToB 1 MmatepmanoB He MMeeT LNPOKOro pacnpo-

cTpaHeHus Ha Tepputopun P® 1 CHI, 1 TpMBUASIbHBIX Y XUMUYECKUX HA3BaHWI C yKazaHUEM CTEMNEHU YNCTOThI (ecnu
Heo6Xx04MMO0) fO0CTATOYHO A8 OAHO3HAYHON naeHTUudmKaLmu.
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OKoHYaHue Tabnuubl JA. 1

CTpyYKTYpHbIA anemeHT {pasgen,
nogpasgen, MyHKT, NOAMYHKT, Moaudhukaums
Tabnuua, NpuIoXKeHve)

MyHkT 10.2.13 NcKnounTs:
«CAS Ne 1310-73-2:»
3aMeHunTb:
«N3rOTOBJ/IEHHbIV N3 CBEXEro rMapoKcuaa HaTpusa X. 4.. cogepxatiero kapboHaT Ha-
Tp¥sA ¢ MaccoBoii fonei meHee 1 %»

NMossicHeHue — [JaHHas cuctema knaccudukauuy peareHToB U MatepmasioB He UMeeT LWMPOKOro pacnpo-
cTpaHeHus Ha TeppuTtopun P® 1 CHI. 1 TpMBMaAbHbIX N XUMUYECKNX Ha3BaHWii C ykazaHnem CTeneHn YncToTbl (ecam
HE06X04MMO) f,OCTATOYHO AN OAHO3HAYHOW uaeHTUdMKaLMK.

MyHkT 10.2.14 3ameHunTb:
«HankaTopkanbuus, Tuna CalverEHI7*unu rugpokcuHadton cuHuii (CASNe 63451-
35-4)»
Ha
«/HAMKATOP KaNbUusa UK TMAPOKCUHAMTON CUHMNIA.»

MoscHeHune — [JlaHHas cuctema knaccudukauuy peareHToB U MatepmasioB He UMeeT LMPOKOro pacnpo-
cTpaHeHus Ha Tepputopum Poccuiickoii ®epepauuy n CHI. 1 TpUBMAsIbHBIX Y XUMUYECKUX HA3BaHWIl C yKazaHUEM
CTeneHn 4ncToThl (ECIM HEOGXOAMMO) [OCTATOYHO ANS1 OAHO3HAYHON nAaeHTudUKaumu. [ononHUTeNbHOE yKasaHue
TOProBOi Mapku MHAMKaTopa M3GbITOYHO.

118



[2]

13]

1]

[6]

17

19]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

NCO 386:1977
(ISO 386:1977)

NCO 2977:1997
(1SO 2977:1997)

MCO 13226:2005
(1ISO 13226:2005)

NCO 13500:2008
(ISO 13500:2008)

CraHgapTt ACTM C25— 11
(ASTM C25—2011)

CtaHgapt ACTM [412—06
(ASTM D412—06)

CraHgapt ACTM A471—10
(ASTM D471— 10)

CtaHgapt ACTM [1415—06
(ASTM D1415—06)

Cravgapt ACTM [12240—05
(ASTM D2240—05)

CraHpapt ACTM [3182— 15
(ASTM D3182—15)

CraHgapt ACTM [3183— 10
(ASTM D 3183— 10)

Cratbsa

Cratbs

OT1yeT AHU Homep 1
(APl Report Number 1)

Cratbsa

Cratbs

Cratbs

FOCT 33697-2015

Buénunorpadcusa

TepmMoMeTPbl XNAKOCTHbIE CTEK/SIHHbIe NabopaTopHble. MPUHLMMbI, KOHCTPYKLUK,
npumMmeHeHue (Liquid-in-glass laboratory thermometers — Principles of design, con-
sInjction and use)

HedTenpoaykTbl 1 yrneBofopofHble pactsoputenn. OnpegeneHvie aHWIMHOBOWA
TOYKM U aHUNUHOBOI Touknm cmecu (Petroleum products and hydrocarbon sol-
vents — Determination of aniline point and mixed aniline point)

Kayuyk BynKaHW30BaHHbIi. STaIOHHbIe 3/1aCTOMEpPbI A4N1S OnpeAesieHus BAUAHUS
XWIKOCTel Ha ByfnkaHW30BaHHble BUAbI pe3uHbl (Rubber — Standard reference
elastomers (SRE's) for characterizing the effect of liquids on vulcanized rubber)

MpoMbIWNEHHOCTb HehTAHaA 1 rasosas. Matepuansl AN NPUroToBAEHUSA Gypo-
BbIX pacTBopoB. TexHuuyeckne TpeboBaHns n ucnoitaHma (Petroleum and natural
gas industries — Drilling fluid materials — Specifications and tests)

CTaHfapTHble MeTofbl XMMWYECKOTO aHasm3a U3BECTMW, HeraweHol U3BecTu U ra-
weHoii n3sectn (Standard test methods for chemical analysis of lime stone, quick
lime, and hydrated lime)

CTaHpapTHble MEeTOoAbl UCMbITaHWU BYNKaHW3MPOBAHHOTO Kaydyyka W Tepmonna-
CTUYHBIX an1acTomepoB. PacTsxxeHne (Standard test methods for vulcanized robber
and thermoplastic elastomers — Tension)

CTaHAapTHbII MeToq, UCMbITaHUii CBOWCTB Kaydyka. BnusiHue xugkocteld (Stan-
dard test method for robber property — Effect of liquids)

CTaHfapTHbI MeTof UCMbITaHWIA CBOWCTB Kaydyka. TBEpAOCTb N0 MexAyHapos-
HoWi wkane (Standard test method for rubber property — International hardness)

CTaHfapTHbIA MeToA MCMbITaHWIl CBOWCTB Kaydyyka. TBepAoCTb Mo TBepAoMepy
(Standard test method for rubber property — Durometer hardness)

CTtaHgapTHas MeToAMKa A/1s KayyyKoBbiX MaTtepvasnoB, 060pyAoBaHus U npoe-
Ayp CMelMnBaHWs CTaHAapTHbIX KOMNayHAO0B W MOArOTOBKM CTaHAAPTHbIX By/lKa-
HU3UPOBaHHbIX NUCTOB MaTepuana (Standard practice for rubber-materials, equip-
ment. and procedures for mixing standard compounds and preparing standard
vulcanized sheets)

CraHfapTHasa rnetoavka Ans kKaydyka. Mogrotoska 06pasLoB AAS UCMbITAHWA 13
n3penuii (Standard practice for rubber — Preparation of pieces for test purposes
from products)

T.E. YoTkuH3, M.[l. HenbcoH. F'eneobpa3oBaHne B 6ypoBbIX pacTBopax npw Bbl-
cokoit Temnepatype. (Watkins T.E. and Nelson M.D. High temperature gelation of
drilling fluids. AIMET ransactions. 193.1953. pp. 213—218)

®.K. KamepoH, [Ix. M. Benn. B.O. POGUHCOH. PacTBOpMMOCTb HEKOTOPbIX COJEN,
coaepxalunxcs B WwenoyHbix nouBax (Cameron F.K.. Bell J.M. and Robinson W.O..
The solubility of certain salts present in alkali soils. J. Phys. Chem. January 1907.
pp. 396—420)

[x.B. Huwem. OTtyeT APl HomMep 1. AHanM3 CUCTEMbl MOP KepaMU4yeckoro Ancka
API-WG ¢ ucnonb3oBaHnemM pTyTHOW npoHukatowei nopometpun (Neasham J.W.
API Report Number 1. API-WG ceramic disk pore system analysis utilizing mercury
intrusion porosimetry. July 2008)

M. 3amopa u [. OxeddepcoH. KOHTponb ocefaHus 6aputa MoOXeT obneruynTb
npo6nemsl npu 6ypenun (Zamora M. and Jefferson D. Controlling barite sag can
reduce drilling problems. Oil and Gas Journal, February 1994. pp. 47—52)

C. Bopg n E. AHapeacceH. [laHHble 0 AaBfeHuu npu 6ypeHun ynydwaoT xapak-
TEPUCTMKN BbINOMIHEHNUA GYpOBbIX paboT B npoaykTuBHom nnacte (Ward C. and
Andreassen E. Pressure while drilling data improve reservoir drilling performance.
Society of Petroleum Engineers Drilling and Completion. March 1998. pp. 19—24)

B. Baiit. M. 3amopan C. CBo6oaa. CkBaXVHHble M3MepeHusi B 6YpOBbIX pacTBo-
pax Ha CMHTeTW4eCcKoi oCHOBe B LUe/b(OBOI CKBaXMWHE NOMOralT KOMYeCTBEH-
HO onpeAensTb pacnpefeneHvie AMHaAMUYecKoro AasneHunsa n temnepatypsl (White
W.. Zamora M. and Svoboda C. Down hole measure ments of synthetic-based
drilling fluid in off shore well quantify dynamic pressure and temperature distribu-
tions. IADC/SPE 35057. International Association of Drilling Contractors/Society of
Petroleum Engineers Conference. 1998)
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[18] Cratba E. BaH OopT. /In Ox. ®peiaxaiim n . Tync. HoBblii 6ypoBOii pacTBOp Ha CUHTe-
TUYEeCKoli OCHOBE C NIOCKUM peosiornyeckuM npodunem 418 ynyyleHHoro rny6o-
KoBoAHoro bypenus (Van Oort E., Friedheim Lee J. and Toups J. New flat-rheology
synthetic-based mud for improved deepwater drilling. SPE 90987. Society of Pe-
troleum Engineers Annual Conference. 2004)

[19] Cratba M. Ncambypr. [. BepTuH n M. BpaHrerto. lMonesble rugpasnnyeckme ncnbiTaHns
ynyulanT XxapakTepucTvkn u 6e30nacHoCTb GypeHus npu BbICOKOM faBrieHun/
TemnepaType (Isambourg R, Berlin D. and Branghetto M. Field hydraulic tests im-
prove HPHT drilling safety and performance. Society of Petroleum Engineers Drill-
ing Completion. December 1999. pp. 219—227)

[20] Cratba M. Yapne3. M. ActoH n . Moppuc. MNpoBepka ycoBEPLIEHCTBOBAHHOIO rmapas-
NINYECKOro MOAEeNMPOBAHUS C WUCMOMIb30BaHMEM [aHHbIX faBfeHUsi BO Bpems
6ypeHus (Charlez P.. Easton M. and Monice G. Validation of advanced hydrau-
lic model in guhsing PWD data. OTC 8804. Offshore Technology Conference.
4_7 May 1998)

[21] Cratba T. Xemcpunn. M. BepH. Ix. C. Poiisac. K. PaBu. Monesas npoBepka BNVUAHUA Bpa-
weHnsa 6ypunbHoli TpyObl Ha 3KBMBAMEHTHYIO NAOTHOCTb Lupkyaauum (Hemphill T..
Bern P.. Rojas J.C. and Ravi K. Field validation of drill piperotation effects on equiv-
alent circulating density. SPE 110470, Society of Petroleum Engineer Annual Con-
ference. 2007)

[22] Cratba T. Xemcpunn. M. bepH. Ox.C. Poiific. K. PaBn. YnpoLweHHbIi MeToA NpPOrHo3npo-
BaHuMs nosbiweHns ECD npu BpaleHun 6ypunsHoii Tpy6sl (Hemphill T.. Ravi K..
Bern P. and Rojas J.C. Asimplified method for prediction of ECD increase with drill
pipe rotation. SPE 115378. Society of Petroleum Engineers Annual Conference.
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