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MpeanucnoBue

Llenu, OCHOBHble NMPUHLMMbI U1 OCHOBHOW MOPAAOK NPOBEAEHWA PaboT no MEXrocyaapCTBEHHON CTaH-
naptusauun ycradosnensl B FTOCT 1.0—2015 «MexxrocynapcTBeHHasa cuctema craHgaptusaumm. OCHOBHbIE
nonoxeHusi» u FOCT 1.2—2015 «MexrocyaapcTeeHHas cuctema ctaHgaprusauun. CtaHaapTel Mexrocyaap-
CTBEHHbIE, MPaBUNa 1 PEKOMEHAALMM N0 MEXTOCYAapCTBEHHON CTaHaapTuaauuu. Mpasuna paspaboTku, npu-
HATUS, OBHOBMNEHNUA U OTMEHbI»

CBegeHus o ctaHaapTe

1 NOAIMOTOBNEH OO6WwecTBOM C OrpaHUYEHHON OTBETCTBEHHOCTLID «3JHeprocepTnpoaykt» (000
«OHEeprocepTnpoayKT») Ha OCHOBE COOCTBEHHOrO ayTEeHTUYHOrO MEpPEeBoAa Ha PYCCKMIA A3bIK aHrNOA3bIYHON
BEpPCUM CTaHapTa, yKa3aHHOro B MyHKTe 5

2 BHECEH ®eaepanbHbiM areHTCTBOM MO TEXHUYECKOMY PErynupoBaHuto u merponorumn (PoccraH-
Aapr)

3 NPUHAT MexrocygapCTBeHHbIM COBETOM MO CTaHAapTU3auun, METPONOrMn U ceptudukaLmum (npo-
TOoKOM OT 12 HOsIGPs 2015 1. Ne 82-IM)

3a npuHATME NporosiocoBanu:

KpaTKOG HanMeHoBaHWe CTpaHbl Koa CTpaHbl COKpaLueHHoe HauMeHoBaHWe HaluMOHanbHOro opraHa
no MK (MCO 3166) 004—97 no MK (UCO) 004—97 Mo cTaHAapTU3aLmm
ApMeHuna AM MuHakoHoMukn Pecnybnuku Apmenus
Benapycb BY loccTangapt Pecnybnuku Benapycb
Kuprusus KG KblprelactaHgapTt
Poccusa RU PoccraHgapt
KasaxcTaH Kz loccrangapt Pecnybnuku KasaxcraH
TapXvkucTaH TJ TagxukcTangapt

4 TMpukasom PegepanbHOro areHTCTBa MO TEXHUUECKOMY PErynupoBaHUIO U METPOROrun OT 5 uiona
2016 . Ne 809-cT MexrocyaapcTBeHHblIin ctaHaapt FOCT 33697—2015 (ISO 10414-2:2011) BBeaeH B aent-
CTBME B Ka4eCTBE HaLUMOHaNbLHOro craHaapta Poccuiickoii ®eaepauumn ¢ 1 asrycra 2017 r.

5 Hacroawmn craHgapt MoanduuMpoBaH Mo OTHOLLUEHUIO K MexXayHapoaHomy craHaapty ISO 10414-
2:2011 «MpOMbILLNEHHOCTL HedTsIHas K rasoBas. Monesble UcNbITaHUA GypoBbIX pacTBOpoB. Yacte 2. Pac-
TBOPbI Ha yrneeogopoaHon ocHoee» («Petroleum and natural gas industries — Field testing of drilling fluids —
Part 2: Oil-based fluids», MOD), nyTem U3mMeHeHUs oTaenbHbIX pas (CNOB, 3Ha4YeHUN nNokasaTenen, CobINokK),
KOTOPbIE B TEKCTE BblAeNeHbl KYPCUBOM; NYTEM U3MEHEHUSA COAEPKAHUA OTAENbHBLIX CTPYKTYPHBIX 9NEMEHTOB,
KOTOpbI€ BblAENeHbl BEPTUKANBHON NMUHUEN, PACMONOXEHHOW Ha NONAX 3TOro TekcTa. PasbacHeHusa npusene-
Hbl B JOMNOSHUTENILHOM NpuUnoxeHun OA. N3MeHeHWs BBeAEHbI C LENbIO COrnacoBaHWAa AaHHOrO cTaHgapTa ¢
yXe AeNCTBYIOLUMMW HOPMATUBHBLIMU JOKYMEHTaAMM.

MexayHapoaHbin ctangapt ISO 10414-2:2011 paspaboraH mexayHapoaHbiM TEXHUYECKUM KOMUTETOM
ISO/TC 67 «MaTepuansl, 060pyA0BaHUE U MOPCKME COOPYXEHUSI ANst HE(PTAHOW U ra30BON NPOMBILLNEHHO-
ctuy», Noakomutetom SC 3 «BypoBble pacTBOpLI U PaCTBOPbLI ANA 3aKa4YMBAHUS U LIEMEHTUPOBAHUA CKBAXKUHY.

HaumeHoBaHWe HACTOALLEro CTaHAApTa M3MEHEHO OTHOCUTENBHO HAUMMEHOBAHUA YKA3aHHOIO Mexay-
HapoaHOro craHaapTa Ana npusedeHusi B coorsercreue ¢ NFOCT 1.5—2001 (noapasaen 3.6).

6 BBEJEH BMEPBBIE
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UHpopmayua 06 UMEHEHUSX K Hacmosauiemy cmaHdapmy rybrnukyemcs 6 exe200HOM UHGOpMayUOH-
HOM yKasamerne «HauyuoHarnbHbie cmaH0apmbl», @ MeKem U3MEHeHUU U rnornpasok — 6 eXXeMECAYHOM UH-
hopmayuoHHOM yKalamerne «HayuoHarnbHbie cmaHdapmbi». B criydae nepecmompa (3aMeHbl) unu OmmeHbl
Hacmoswez20 cmaHdapma coomeememeyiouiee ysedomeHue bydem onybrnuKkoeaHO 8 eXeMeCAYHOM UH-
ghopmayuoHHOM yKadamerne «HayuoHanbHble cmaHOapmbly. Coomeemcemeyrouwias uHgopmayus, yeedom-
JIeHUe U MeKcMbl pa3MeLwaromces makxe 8 UHQopMauuoHHOU cucmeme obujeao nosib30eaHuss — Ha ou-
yuanbHom calime ®edepasibHO20 azeHmemea o MexHU4YEeCKOMy peaynuposaHuro U Memponoauu e cemu
UHmepHem (www.gost.ru)

© CraHgaptuHcopm, 2016

B Poccunckon ®egepaymmn HacToALWMIA CTaHAAPT HE MOXKET ObITb NOMHOCTLIO UM YaCTUYHO BOCMNPOU3-
BEJEH, TUPAaXXMPOBAH U PaCNpOCTPaHEH B KAYeCTBe ouumansHOro usganus 6e3 paspewenus degepansHoro
areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHUIO U METPONOTMK
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BBeneHue

Hacroawui craHgapt BxoguT B ceputo ctaHgaptoB ISO 10414, koTopas OCHOBaHa Ha AOKYMEHTe
API RP 1313-2:2005 «PekomeHa0BaHHas MeToaMKa NoneBbIX MCMbITAHMI BypOBbIX pAaCTBOPOB HA YINEeBOAO-
pPOAHON OCHOBEY.

Kak u ans no6oii gpyroi na6opatopHoit MeToauku, TpebytoLlei UCNonb30BaHUA NOTEHLMANbLHO onac-
HbIX XUMUYECKUX BELLECTB M 060PYAOBaHUS, OXKUAAETCS, YTO NONbL30BAaTENb HACTOSALLEr0 CTaHaapTa npoLuen
COOTBETCTBYIOLLEE OOYYEHUE U NONy4Ynn HeOOXOAUMbIE 3HAHUA NO UCMNOMb3OBAHUIO U YTUNM3ALUK NOTEHLU-
anLHO OnacHbIx MaTepuanos. Monb3oBaTent HECET OTBETCTBEHHOCTL 38 COOTBETCTBUE BCEM [ E€WCTBYIOLLUM
MECTHbIM, PErMoHanbHbIM U HauuoHanbHbIM TPeGoBaHNAM B 4acTu obecneveHunsi 6e3onacHOCTM, OXpaHbl Tpy-
Aa paboTHUKOB U OKpYXKaloLLei cpeabl.

B HacToflluemM cTaHgapte Benu4uHbl, BblpaXXeHHbIe B eauHuuax MexxayHapoagHon cucrembl (CU), no
BO3MOXHOCTU COMPOBOXAAIOTCA 3HAYEHUAMU B TPAAMLIMOHHON amMEpPUKAHCKOW CUCTEME €4MHULL B KPYITbIX
ckoBKax, ykazaHHbIMM AnA nHdopMmauun. 3T €aUHULBI HE BCerga NpeacTaBnsaioT co0oii NpsAMoii nepesoa u3
eanHuy, CU B eanHMLbI TPAAULIMOHHON aMEPUKAHCKON cuCTEMbl U HA06GOopOT. Mpu ykazaHum 3HaueHui Obina
yyTeHa TOYHOCTb U3MepUTEnbHbIX Npubopos. HanpuMep, war rpagympoBkn TEPMOMETPOB 0ObIYHO COCTaBNSA-
€T OZWH rpagyc, NO3ITOMY 3Ha4YEeHUs TemMmnepaTypbl Obinu OkpyrneHsl A0 Gnuxainwero rpagyca.

KanubpoBska cpeactsa uamepeHuit obecneunmBaeT TOMHOCTb U3MepeHUN. TOYHOCTb €CTb CTENEeHb CO-
OTBETCTBUSI MU3MEPEHHOTO 3HAYEHWUSA BEMUYMHBI €€ PaKTUHECKOMY UMM NCTUHHOMY 3HAYEHWI0. TOYHOCTbL CBS-
3aHa C NPeLM3nOHHOCTLIO UMM BOCMIPOU3BOAUMOCTLIO U3MEPEHUIA. [PeLmn3noHHOCTb €CTb CTeneHb 6M3ocTy
pesynbLTaTtoB NOCMneAyoLWMX U3MEPEHUIA UM PACYETOB K U3HAYanbHbIM. MPEeUU3MOHHOCTb XapakTepusyeTca
cpeaHeKkBaapaTUYeckUM OTKIOHEHMEM U3MEPeHUA. Pe3ynbratbl pacyeToB UM U3MEpPEHUsi MOryT ObiTb TOY-
HbIMU, HO UMETb HU3KYIO MPELU3NOHHOCTb, BbICOKYIO MPELU3MOHHOCTb HO HU3KYIO TOYHOCTb, ObITb UMK HE
ObITb TOYHbIMW U NPELU3UOHHBbIMU. Pe3yneTaT CHUTAETCA [OCTOBEPHLIM, €CNU OH ABNSIETCH TOYHLIM W Npe-
LUM3UOHHBIM.
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M E X T OCY3APGCTUBETUHTHUbB 4 C TAHAOAUPT

PACTBOPbI BYPOBbIE HA YINIEBOOOPOHOW OCHOBE
KOHTpOsb napameTpoB B NPOMbICIIOBbIX YCIOBUAX

Oil-based drilling fluids.
Field testing of fluids characteristics

Hara BBegeHna — 2017—08—01

1 O6nactb NpUMeHeHUsA

B HacTosilieM cTaHaapTe NpUBEAEHbI CTAHAAPTHLIE METOAbI ONPeAeneHnUst CrieayoLmux XapakTepucTuk
OypOoBbIX PACTBOPOB HA YIMEeBOAOPOAHOW OCHOBE:

a) NNOTHOCTb (Macca) 6ypoBOro pacTeopa;

b) BA3KOCTb U NpeaenbHOe CTaTUYeCKoe HanpsXKEHUE CABUTa;

C) ounerpaums;

d) coaepxaHue HeTH, BOAbLI U TBEPALIX YACTUL;

€) LEenoYHOCTb, KOHUEHTPALMA XNOPUA0B U KanbLUUs;

f) anekTpuyeckasn ycToMunMBOCTb;

g) KOHUEHTpauusa U3BeCTU U Kanbuus, KOHUEHTpaLuM Xnopuaa Kanbuusi u Xnopuaa HaTpus;

h) copep>xaHue TBepaon dasbl HU3KOW NIIOTHOCTU U YTSXKENUTENS.

B npunoxeHusix npuBeaEHb! JONONHUTENBHBIE METOAbI UCMLITAHUIA UMW NPUMEPDI, KOTOPbIE MOTYT ObITb
MCMNONb30BaHbI N0 YCMOTPEHUIO NOMb30BaTENS ANA:

- onpeaeneHusa NPOYHOCTM Ha cABUT (MpunoxeHue A);

- onpegeneHusa cogepxxaHua HedpTu 1 Boabl B OypoBOM Luname (npunoxexue B);

- onpeaeneHusa akTuBHOCTK BypoBoro pacreopa (npunoxeHune C);

- onpegeneHnsa aHUIIMHOBOW TOYKK (npunoxeHue D);

- onpegeneHus KOHUEeHTpauui U3BecTun, Conen u TBepabix Yactuy (npunoxexue E);

- B3ATMA 06pa3uoB, KOHTPONA U 0TOpakoBku (Npunoxenue F);

- B3aTMA o6pa3uos Ha Byposoii nnowaake (npunoxeHue G);

- onpeaeneHusi akTMBHOCTK BypoBOro wnama (npunoxexue H);

- onpeaeneHusa akTUBHLIX CynbMUA0B (Mpunoxexue l);

- KanubpoBKu U BepUdMKaLMKU CTEKNSIHHON NOCYAbl, TEPMOMETPOB, BUCKO3UMETPOB, YalLleKk AN PETOPT
1 Becos ansa 6yposoro pacreopa (npunoxenue J);

- TaMNOHUPYIOLLEro annapara Ang M3MepeHus MPOHUMLAEMOCTU C KPbILLKOW, CHaBXEHHON YyCTaHOBOY-
HbIM BUHTOM (NpunoxexHune K);

- TaMMOHUPYIOLLIEro annapara Ans U3MepeHust NPOHNLAEMOCTU C pe3b00BOI KPbILLIKOW (MpunoxeHue L);

- onpeaeneHus COBMECTUMOCTH 9NacTOMEpPHbIX MaTepuanos ¢ OypoBbIMKW PaCTBOPAaMU HE HA BOAHON
OCHOBE (nNpunoxeHue M);

- onpeaeneHus cogep>xaHusa necka B pacTBopax Ha yrneBoAgopPOAHON OCcHOBE (npunoxeHue N);

- naeHTuduKaumm 1 MOHUTOPUHIa oceaaHnsa yTskenutena (npunoxenue O);

- MoAroTOBKM OTYeTa no 6ypoBOMY pacTBOPY Ha YrneBoAOPOAHOW OCHOBE (Mpunoxexue P).

M3paHue ochuuymansbHoe
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2 HopmaTuBHbIE CCbINKK

B HacTosLWemM ctaHgapTe Ucnonb3oBaHbl HOPMaTUBHbLIE CCbITIKM HaA cneayrume MexxrocyaapCTtBeHHbIE
CcTaHaapThbl:

FOCT 6709—72 Boda OucmunnuposaHHas. TexHu4eckue ycnosus

FOCT 9179—77 UN3secmb cmpoumernbHas. TexHu4eckue ycnosus

FOCT 29224—91 (MCO 386—77) MNocyda nabopamopHas cmeknsaHHas. Tepmomempn! XUOKOCMHbIE
CMeKAHHbIe TabopamopHbie. [puHyunbl yempolicmea, KOHCMPyUupO8aHUs U NPUMEHEHUSsI

MOCT 33213—2014 (ISO 10414-1:2008) KoHTponb napameTpoB 6ypoBbIX pacTBOPOB B MPOMbICITOBbIX
ycnosusix. PactBopsl Ha BOAHOW OCHOBE

MpumevyaHune — [lpn NONb30BaHUU HACTOALMM CTaHAaPTOM Lienecoobpas3Ho NpoBepuTk AeNCTBME CChINOY-
HbIX CTaHAapTOB B UHPOPMALMOHHOW cucTeme obLLero nons3oBaHus — Ha oduymansHom canTe PefepanbHoro areHT-
CTBa MO TEXHWYECKOMY PErynupoBaHunto U METPOMOTUU B CETU VHTEPHET UMK MO eXerofHoMYy UHDOPMaLMOHHOMY YKasa-
Tento «HauWoHankeHbe CTaHAapThI», KOTOPLIA ONyGnuKoBaH No COCTOSAHUIO Ha 1 AHBaps TeKyLUero roga, u no Bbinyckam
exXeMecA4YHOro MHopMaLMOHHOTO YkasaTens «HaunoHanbHble cTaHAapThI» 3a TeKyLwuii rog. Ecnuv ccbinoyHbIi cTaHgapT
3aMeHeH (M3MeHeH), To MPW NoNb3oBaHUW HACTOALLUM CTAHLAPTOM CrefyeT pyKOBOACTBOBATLCA 3aMEHSOLLUM (U3MEHEH-
HbIM) CTaHAapTOM. Ecnn cchiNoYHbIil cTaHAapT oTMeHeH Ge3 3aMeHbl, TO NoNoXKeHWe, B KOTOPOM AaHa CChiflka Ha Hero,
NPUMEHSAETCS B YacCTu, He 3aTparnBatoLLei 3Ty CChIMKY.

3 TepMUHbI 1 onpeaeneHus

B HacTosLeM cTaHaapTe NpUMEHEHbI CreayoLImMe TEPMUHbI C COOTBETCTBYIOLLMMU ONpeaeneHUsIMn:
3.1 nnotHocTb BoAabl (density of water): INMnoTHocTe 1 r/mn (8,334 dyHTa/rannox) Ana 4eUOHN3NPOBaH-
HOM UNU AUCTUNNUPOBAHHOW BOAbI M 1 r/Mn (8,345 dyHTa/rannoH) YMCTOM BOAONPOBOAHON BOAbI.

MpumevyaHune — [denOHU3NPOBAHHYIO UNWU AUCTUMNMPOBAHHYIO BOAY MCNOMb3YIOT AN Kanmbposku Bcero 060-
pynoBaHusa. Obbem 1 Kkr Bogbl cocTaBnseT 7 om3 dnsa ueneil daHHO20 cmaHOapma, n 0bbeM Bofbl YNCITEHHO paBeH 06b-
eMy BOAbl, N3MEPEHHOMY B KyBUYeCKUX CaHTUMETPax Unn MunnunuTpax, T. e. 1r=1 cm3.

3.2 cTpyiHasa noteps (spurt loss): O6bveM xuakon cpeabl, NPOXOASALLMI Yepe3 (hUNbTPYIOLLYIO Cpeay A0
obpa3soBaHus ocafka Ha uUnbTpe.

3.3 dyHT (pound): EauHnuya namepeHus TPaauLMOHHON aMEPUKAHCKON CUCTEMbI €aMHUL, UCNONb3ye-
Mas ana obosHaveHus dyHTa-maccol (Beca) B 0TnYne o1 oyHTa-cunbl (CABUIOBOro HaNPSHXKEHUS).

3.4 o6beMHan Macca (oTHocuTenbHas) (volumic mass): bespasmepHoe OTHOLIEHWE MacChl 06bema
paccMaTpuBaemMOro BELLECTBA K MACCe TOTO e 06beMa 3TanoOHHOTO BELLECTBA, T. €. COOTHOLLEHUE UX MacCo-
BbIX NNIOTHOCTEMN.

Mpumevyanuns
1 B o6uweM cnyqae sTanoHHbIM BelLeCcTBOM SIBASETCA Boaa.
2 OTHOCUTENbHYI0 06BLEMHYIO Maccy TakKe Ha3blBaloT OTHOCUTENbHON MNOTHOCTLIO.

4 O603Ha4YeHNs N COKpalLeHusI

4.1 B HACTOSILLEM CTaHAAPTE UCMONb3YIOT creayiowme 0603HaYEHUA:

app — Mepa XMMMYECKOro NOTeHLMana unmu cnocoGHOCTM BCTyNaTbL B peakuuio 6yposoro pacteopa;

a8y — Mepa XMMUYECKOro NOTEHLMana unm cnoCoGHOCTN BCTYNAaTb B PEaKLUMIO BOAHbLIX PAaCTBOPOB CTaH-
OapTHbIX COnen;

ac — Mepa XUMHUYECKOro NoTeHumMana unu cnocoGHOCTM BCTynaTb B peakuuio GypoBoro wnama;

BVSST — konuuecTtBO ocafika yTsKenuTens, B (pyHTax Maccbl Ha ransoH;

C — 3HaveHue nonpaeku, NpubaBNAEMON K NOKa3aHWUIO TEPMOMETPA;

Cca*2,pF — KOHLIEHTPALMA KamnbLyus BO BCEM 6ypoBOM pacTBOpe, BbipaX€HHas B MUAIMFpPaMmax Ha
nuTp;

Cca*2,Hy0 — KOHLIEHTpaLma BOAHON has3bl kanbuUusa Ha 06beM YUCTON BOALI, BbipaXXeHHAA B MUAAUIPaM-
Max Ha nuTp;

Ccacly,AQ — KOHLIEHTpaLus BOZHOI ha3bl XNOpUAA Kanbuus, BLIPAXKEHHAS B MUAAMTPAMMAX HA JUTP;

CCaCly,DF A — KOHLEHTpaLMA XNopuaa kKanbuus Bo BCeM GypoBOM pacTBOpE, BblpaXKEHHAsH B MUIU-
rpammax Ha nuTp;
. CcaCly,DF,3 — KOHLEHTpaLuMs XNopuaa Kanbuns BO BCem OypoBOM pacTBope, BblpaXKeHHas B JyHTax Ha

appenb;

2
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Ccacl,,DF,c — KOHUEHTpaLmsA Xnopuaa kanbLus 8o Bcem 6ypoBOM pacTBOpe, BbIpaXXeHHasi B KWNOrpam-
Max Ha KyOn4eckuin MeTp;

CCa(OH)p,% — PE3YNbTaT aHanu3a Ha coaepXaHne u3BecTu, BbIPaXXEHHbIN KaK BecoBasi 10NS;

CCa(OH)p,DF,8 — NOMHAS KOHLIEHTPALNS N3BECTH BO BCEM GypoBOM pacTBOpe, BblpaXeHHasi B hyHTax Ha
Gappent;

CCa(OH)p,DF,C — MOMHas KOHLIEHTPaLMA U3BECTHU BO BCEM 6ypoBOM pacTBOpe, BblpaXXeHHasi B KUIOrpam-
Max Ha Kybudeckun metp;

CCa(OH)y,F — KOHLEHTPaLVs N3BECTH B NONEBOI U3BECTU, BLIPAXKEHHASA B KUNOrpaMmax Ha Kybuyeckum
MeTp unu yHTax Ha bappens;

Ccr- pF — KOHLIEHTPALMS XNopuaa Bo BCem GypoBOM pacTBOpe, BbIPAXKEHHAA B MUNAIMFPaMMax Ha NUTP;

CCI(CaCly),DF — KOHLUEHTPaLMA XNopuaa Bo BCeM GypoBOM pacTBOpPE Kak XI1IopuAa KanbLUUs, BbipaXkeH-
Haa B MunnurpammMmax Ha nurtp,

Cci~(Nacl),DF — KOHLEHTPaLys Xnopnaa 8o Bcem GypoBOM pacTBOpe Kak XIopuAa HaTpus, BblpaXkeHHas!
B MWJIINMUTPaMMaXx Ha nuTp;

CNacl,AQ — KOHLIEHTPALUMA BOAHO (pasbl XNOPUAA HATPUS, BLIPAXKEHHASH B MUNNUIPAMMAX HA NUTP;

C_g,g — KOHLEHTpaLus TBEPALIX 4ACTUL, Manoi NNOTHOCTH, BbIPAXEHHast B (pyHTax Ha Gappens,

CLG,c — KOHUEHTpauus TBEPAbIX YacTULl Manoi NNOTHOCTH, BbIPAXEHHAs B KUNOrpaMMax Ha kyGuue-
CKUI MeTp;

CNaCI,DF,A — KOHLIEHTPaLUA XNOpPuAa HaTPUs BO BCEM 6ypOBOM pacTBOpE, BbIPAXXEHHAA B MUNAUIpaM-
Max Ha nuTp;

CNacl,DF 8 — KOHLUEHTpaLus Xnopuaa Hatpus 8o Bcem GypoBOM pacTeope, BblpaXeHHast B (pyHTax Ha
Gappenb;

CNaCl DF,c — KOHLIEHTpaLMs XNopuAa HaTpusi BO BCEM 6ypoBOM pacTBOpe, BbIpAKEHHAA B KUNOrpaMmax
Ha KyOU4eCKuin MeTp;

CNaCI,DF,INSOL A — KOHLIEHTPaLMsi HEPACTBOPMMOTO XNOPUAA HaTPus BO BCeM GYpoBOM pacTBope, Bbi-
pakeHHas B MUNNUTpaMmax Ha fuTp;

CNaCIDFINSOLB — KOHLUEHTpauusi HepacTBOPUMOrO Xnopuaa Hatpus BO BCeM  GypoBoM
pactBope,BblpakeHHas B oyHTax Ha bappens;

CNaCI,DF,5OL A — KOHLIEHTpaLs pacTBOPUMOTO XIOpuAa HaTpust BO BCeM OypOBOM pacTBope, BbpaXeH-
Has B MUNNUrpaMmax Ha nuTp;

CNacl.DF,sOL,B — KOHLIEHTpaLIMsi pacTBOPUMOTO XNOPUAa HATPUst BO BCEM GYPOBOM PACTBOPE, BbIDAXEH-
Has B hyHTax Ha bappens;

CNaCl DF, s0L,c — KOHLEHTpaLUs pacTBOPUMOrO X10pUAa HaTpust BO BCEM GypOBOM PaCTBOPE, BbIPAXEH-
Has B KMnorpamMmmax Ha Kybuueckuit MeTp;

Cg.5 — KOHLIEHTPALIMA aKTUBHbIX CyNbMUI0B, BbIPAXEHHAA B MUNNMIpaMMax Ha nnuTp;

Cyym B — KOHLIEHTPALIMA YTKENUTENSA, BbipaxeHHasa B pyHTax Ha Bappens;

C\NM:C — KOHLEHTpaLMA YTSHKENUTENS, BbIPAXXEHHAA B KUorpamMMax Ha KyGu4eckui MeTp;

d1 — paccTosiHUe OT BHELUHEN CTEHKM, BbipaXXEHHOE B AloNMax;

D — HapyxHblin AnameTp TpyObl UMW BHYTPEHHWUI AnameTp He 006CaXXeHHOWM CKBAXKMHbI, BbIPQXKEHHLIN B
aonmMax;

d — BHYTPEHHUIN AMaMETP TPyObl, BbIPAXKEHHBIN B AOWMAaX;

Dqyp — WCTUHHAsA rnyBuHa N0 BepTUKanu, BbIpaXXeHHas B pyTax;

E — adpdekTMBHOCTb Hacoca, BbipaXkeHHAs B NPOLEHTaX;

f— koadpcpuument ans Tpy6 (cm. Tabnuuy 1.2);

G’ — puHamnyecKkuin Moayrb YNPYrocTu, BbIPAXKEHHLIN B HbIOTOHAX Ha KBaApaTHbIR METP;

G"— Moaynb NOTEPb, BbIPAXKEHHbLIN B HLIOTOHAX HA KBaApaTHbIN METP;

Ko — nokasarenb NoABUXHOCTYU, BbIPAXKEHHbIN B OYHTaX CUMbl B CEKYHAY;

L — pnvHa XXMBOTO CeYeHUsi, BbipaXeHHas B dyTax;

L, — AnuHa, BbIpaXeHHas B pyTax;

| — rnybuHa norpy>xeHus Tpy6KkM 4ns NonyyYeHus cpesa, B CaHTUMETPaX;

Ip — rnyBuHa norpyxeHusa Tpyoku Ana NonyyYeHus cpesa, B ANMAaX;

Ip — AnuHa okpalleHHolt YacTu Tpybku Operepa, ¢ rpaaympoBkoit Ha Tpy6ke;

m; — macca nycTon peTopthl B c6ope (HaLua, KpblLlKa U KOpnyc, HaBUTbI CTanbHON BaTOMN), BbIPaXKEH-
Has B rpaMmax;

m, — Macca HanornHeHHOM PeTopThkl B CO0Ope (4alua ¢ 06pasLioM, KPbILLKA U KOPMYC, HaOUTbIA CTanLHOM
BaTOW), BbIPAXXEHHAA B rpaMmax;
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m; — macca nycroro, Cyxoro npueMHUKa >Xuakoctu, BbipaxeHHas B rpammax;

m, — macca OXNaX(IeHHOTo NPMEMHUKA XXWAKOCTU C KOHAEHCUPOBAHHBIMN XUAKOCTSIMU, BbipaXeHHas
B rpammax;

Mg — Macca OXNaXIeHHON PETOPThLI B CGope (KOPNyC, HABUTLINA CTaNbHOI BATON), BLIDDKEHHAS B FPAMMAX;

My — macca BbICYLLEHHOTO LUraMa 13 peTopThl, BbIPAKEHHAs B rpaMmax;

mg, — Macca GypoBoro pactsopa nocne cpesa npu 100 06/MUH, BbIpaXEHHAA B rpaMMmax;

Mg, — macca 6ypoBoro pacTeopa, B3siTas ¢ punsrpa oceaaHus (Sag Shoe) nocne cpesa npu 100 06/MuH,
Bblpa>eHHas B rpaMmax;

mg5 — Macca GypoBoro pacteopa, B3sTas ¢ punstpa oceaanus (Sag Shoe) nocne cpesa npu 600 06/MuH,
BbIPa@XXEHHAs B rpamMmmax;

m_ — macca KOHAeHCUPOBAaHHOW XNAKOCTU (HE(PTL U BOAA), BbIPAXKEHHAsA B rpaMmax;

Mg — macca HedbTU, BLIPAKEHHARA B rpamMmax;

Mg — Macca »uaKoi npo6el BypoBOro pacTBOpa, BbIPAXKEHHAS B rpaMMax;

Mg — macca TpyOKkn Ans Nony4YeHnn cpesa, BbIpaKEHHAan B rpammax;

My, — NOMHasA Macca cpesa (Cymma OCHOBbI U rPy30B), BbIpaXeHHas B rpaMmmMax;

my,, — Macca BnaxHoro 6ypoBoro wnama, BbIpaXXeHHast B rpaMMax, UM Macca BOAbI, BbIPKEHHas B
rpammax;

P — namepeHHoe gaBneHne, MaHOMETPUYECKOE, BbIPAXKEHHOE B (PyHTaX HA KBAAPAaTHbIA AIONM;

AP — ox#;paemoe noBbILLEHWUE AaBIIEHNS, MAHOMETPUYECKOE, BbIPAXXEHHOE B hyHTAX HA KBAAPATHbIN
OIONM;

AP/AL , — rpaiMeHT aaBneHusl, MaHOMETPUYECKOTO, BLIPAXKEHHLIN B (PyHTaX Ha KBAAPATHbIN AI0IAM Ha ¢yT;

Q — Npou3BOAMTENBHOCTb HACOCA, BbIPAXKEHHAS B FannoHax B MUHYTY;

R, — cpeaHee nokasaHue CTaHAAPTHOTO TEPMOMETPA, BLIPAKEHHOE B rpajycax;

R, — cpenHee nokasaHue paboyero TepMOMETPA, BbIPAKEHHOE B rpaaycax;

Rgpg — Nokasanue no wkane npn 600 06/MUH, BbipaXeHHOe B rpagycax OTKIOHEHUS;

R340 — nokasanue no wkane npu 300 06/M1H, BbIPAXEHHOE B rPaaycax OTKIMOHEHUS;

Rppy — PacyeTHoe COOTHOLLIEHNE U3MEPEHUI 3aXBaTa OCHOBAHUS, BbIDAXKEHHOE B NPOLIEHTAX;

Ro — OTHOLLEHNE 06beMHON A0NK HeTU K CyMMe 0OBLEMHBIX AONeii HedhTH U YUCTOI BOAbI NO PETOPT-
HOMY aHarnu3y, BbIP@X>XEHHOE B NPOLIEHTAX;

Rp — OTHOLUEHME 0GLEMHOM 40NN HETN K CyMME 0ObLEMHBIX A0Nel HePTH U CONAHOrO PacTBOpA, Bbl-
paxkeHHOe B NPOLEHTaXx,;

Ry — otHoLleHue 06beMHON A0MM BOAbI K CyMMe 00LEMHbIX A0NEN HeTH 1 YNCTOIN BOAbI NO PETOPT-
HOMY @Hanu3y, BbIPAXXEHHOE B NPOLIEHTAX;

Roc — HedTb, yaepxaHHas B LUNaMe, BbIPAXEHHAasa B rpamMMax Ha Kunorpamm Lwnama (BnaxHoro 6o
CyX0ro);

S — npuBogka ocepanus (Sag Register);

t — Bpems, BbIPAXKEHHOE B MUHYTAX;

V, — cTpyiiHas noteps, BbipaXeHHas B MUINUTPaXx;

V7,5 — o6beM dunsTpara yepes 7,5 MUH., BbIPaXKEHHLIN B MUMAUIMTPAX;

V3o — 0Gbem counbrpara Yepes 30 MUH., BbIPAXKEHHBIA B MUMNIMAINTPAX;

V), — 00beM KOrbLEBOro MPOCTPAHCTBA, BbIPaXeHHbIN B Bappensx;

V(AgNO;) — obbem 0,282 monb/n (0,282 N) peareHTa asoTHOKMCIIOro cepebpa, BbIPaKEHHbIA B MUIT-
nunuTpax;

Vg — notpebHas LWeno4YHoCTb OCHOBbI;

Ve;:tTA — o6bem 0,1 monk/n pacteopa SATA, BbIpaXKeHHbI B MUMIIMAUTPAX;

Ve — obbem dunbrpara;

V(H,80,) — o6bem 0,05 monb/n (0,1 H.) CEPHON KUCTOTbI, BbIPAXKEHHbIA B MUNAIMANTPAX.

V|« — LLIenoYHoCThL Bcero GypoBOro pacTsopa, BbIPAXKEHHAA B MUNNUnMTpax 0,05 MOMb/m CepHOM KUCMOTHI;

Vjy — 0GbemM npuemMHuKa Ha onpeaeneHHoi OTMETKE, BbIPaXXEHHbI B MUNIUAUTPAX;

VNaon — 06bem 0,1 monb/n (0,1 N) NaOH, BbipaeHHbIl B MUMIIMAINTPAX;

Vo — 00bem HedpTH, BbIPAXKEHHBIA B MUNINUANTPAX;

Vppr — 06beM dunsTpata us PPT, BbIPAXEHHDIR B MUMIUANTPAX;

Vg — nonHblit 06bEM KOHAEHCMPOBAHHLIX XUAKOCTE (HEhTN U BOAbI), BEIP2XKEHHBIA B MUMNMMUTPAX;

VR — 06bem vaLum petopThl, BbIPAXKEHHbIA B MUNNMAUTPAX;

Vg — 06bem npobbl 6ypoBOro pacTBopa, BLIPAKEHHbI B MUNMUANTPAX;

Wy — 06bem BOAIbl, BbIPAXEHHBIA B MUMMMANTPAX, UMW Macca BOAbl, BbIPaXEHHas B rpamMmax (1 mn=1r1)
(cm. 3.2);
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Av, — U3MeHeHNe CKOpOCTH B KONbLIEBOM NPOCTPAHCTBE, BbIPAXEHHOE B (DyTax B MUHYTY;

V, — CKOPOCTbL B KOMbLIEBOM NPOCTPAHCTBE, BLIPAKEHHOE B (hYTaX B MUHYTY;

V; — CTarnyeckasn ckopocCTb punsTpaunu (CKOpOCTb NOTOKA), BIPAXKEHHAA B MUNAUNUTPAX B MUHYTY;

o(CaCl,) — maccosas nons BoAHOW hasbl Xfopuaa KanbLus, BbIpaKEHHAs B NpoLEHTax oT obLuei
Maccbl BoAHOW asbl;

w(CaCl,,SAT) — maccoBasa [ons BOAHON hasbl Xopuaa KanbLMs NepeHackILEeHHOTo pacTBopa, Bbl-
paxeHHasn B npoueHTax oT 0bLLUeit MacCbl BOAHON (hasbl;

Wpac) — MaccoBasn aons BOAHOW hasbl XNopuaa HaTpusA, BbipaXeHHas B NPOLEHTaX oT obLuei Macchbl
BOAHON (hasbl;

ONacIMAX — MaKcUMmarbHasi MaccoBas 0Nt BOAHON a3kl pacTBOPMMOIO Xrlopuaa HaTpus, kotopas
MOXET CyLIeCTBOBaTb ANSA AaHHOW MacCOBOW 40NN XIopuAaa Kanbuus, BbipaXXeHHas B NPOLEHTaX OT 06Luei
Maccbl BOAHON hasbl;

ONaCIMAX-C — NEPecUnTaHHas MakcumarbHasi MaccoBas 40N BOAHOM (hasbl pacTBOPUMOrO Xopuaa
HaTpus, KOTopas MOXET CyLLEeCTBOBaTbL ANA AaHHOW MAaCCOBON AONU XNOpUAA KanbLus, BbipaXKeHHas B Npo-
LeHTax ot o6Len maccbl BOAHON (hasbl;

Ypa — NMPEAen TEKyYECTH, BbIPAXEHHbINA B Nackansx;

Ypg — Npeden TeKy4ecTu, BbipaXkeHHbIi B (hyTax Ha CTO KBaapaTHbIX (PyTOB, 4acTo BhipaxkaeTcs kak YP;

P1om — NPeaernbHoe cTaTuyeckoe HanpsbkeHne casura Ha 10 MUH, BbIpaXKEHHAsA B hyHTaX Ha CTO kBa-
ApaTHbIX PYTOB;

P10s — NPEAENbHOE cTaTnveckoe HanpshkeHue casura Ha 10 ¢, BbipaxeHHasa B hyHTax Ha CTO kBagpart-
HbIX PyTOB;

MbFG,A — FPaAMeHT GypoBOro pacTBopa, BbIPaXEHHBIN B KUIONACKansx Ha MeTp;

FDFG’B — rpagueHT GypoBOro pacTeopa, BbipaXkeHHbI B (DyHTaX HA KBaApaTHbIA AI0WM HA (YT;

75 — NPOYHOCTb Ha CABMT OypOBOro PacTBOPA, BLIPAKEHHAA B (DYHTAX HA KBAJPaTHbIIA A10iM Ha dyT;

yg — NPOYHOCTb Ha cABUr OYPOBOrO PacTBOPA, BbIPAKEHHAA B Nackansx;

7, — CKOPOCTb cABUra GypoBoro pacteopa, B cex™';

1 — BpaweHue BypunbHOI KONOHHbI, BbIPAXXEHHOE B 060pOTax B MUHYTY;

7py — KaXyLLascs BA3KOCTb, BbIPaXKEHHAA B MUNMUMACKansX B CEKyHAY (CaHTunyasax);

#py — MNaCcTM4ECKas BAKOCTb, BLIDKEHHAs1 B MUNAMNACKANAX B CEKYHAY (CaHTuNyasax);

¢ — 0GbEMHas 015 COMNSIHOTO PacTBOpPa, BbIPAXXEHHAA B NPOLIEHTaxX OT BCero GypoBoro pacreopa;

¢p — 00bEMHanA [0 TBepAbIX YacTUL, C NONPaBKOW, BbIPAXKEHHAs1 B NPOLIGHTaX OT BCEro Dyposoro
pacrtsopa;

0q — 00beMHasa A0NA BbICYLLEHHbIX PETOPTHLIX YaCTUL, BbIpaXKEHHAs! B NPOLIEHTAx OT BCEro 06bema
o6pasua;

o g— oO6bemHasn Aonsi TBEPAbIX YACTUL, Maroi NNOTHOCTK, BbIPAXXEHHAs B NPOLIEHTaX OT Bcero obbema
B3BELLUEHHbIX YaCTUL,

9o — 00bEMHas 10N HedpTU, BbIpaXeHHas B NPOLEHTax 0T BCero OypoBOro pacreopa;

¢y — 0ObEMHAs 10N YNCTOMN BO/ibI, BLIDAXKEHHAA B NPOLIEHTAX OT BCero GypoBoro pacreopa;

P — OOBEMHAs 10M1A YaCTuUL| YTSXENUTENSA, BbIPAXEHHAs B NPOLIEHTAX OT BCEro 00LeMa B3BELLEH-
HbIX YacTuL;

p — MIOTHOCTbL BYPOBOro pacTBopa, BbIPAKEHHAA B (DYHTAX HA rasnmoH;

pg — NNOTHOCTb BOAHO# (hasbl, BbIPAXKEHHASA B rpaMMax Ha MUNINUIUTP;

pc — NNOTHOCTL GYpOBOro pacTBopa, BbIPAXEHHAA B KMNOTPaMMax Ha Kybudeckuii Metp;

Pgq — NMNOTHOCTb BYPOBOrO PacTBOPA, BbIPAXKEHHAA B (PYHTAX HA rannoH;

PR — MINOTHOCTL GYPOBOr0 PACTBOPA, BLIPAXKEHHAA B (PYHTAX HA KyOuueckuii dyT;

Pd(cp) — CPEAHAR NNOTHOCTb (oTHOCMTENbHas 06bEMHAA Macca) B3BELLEHHbIX YaCTUL;

PECD-hyd — NaAeHne Hanopa u 3P eKTbl NOBLILLEHHOW NNOTHOCTM BYPOBOro WNama;

PECD-tot — MOMNHAsA NPOTHO3MpPYyEMasi SKBUBATIEHTHAA NNOTHOCTL LMPKYNALun 6ypoBoro pacTeopa,

ApECD.rot — W3MEHEHNE AABMEHNA BCNIEACTBIE BPALLEHNS;

PLg — NNOTHOCTb TBEPABIX YACTUL, MAMOW NMOTHOCTU, BbIPAXEHHAs B rpamMMax Ha MUNMUANTD,

Pmax — MakcumarnbHas 3aperucTpupoBaHHas nNioTHOCTL GypoBOro pacTeopa, BblpaXKEeHHas B (pyHTax
Ha rannos;

Prom — HOMUHAINbLHAA NNOTHOCTL BypOBOro PacTBOPA, BbIPAKEHHAS B (DYHTAX Ha ransioH;

Po — MNOTHOCTbL UCMOSL3YEMOW HETU, BLIDAXKEHHAS B rpaMMax Ha MUNMUANTP;

ps — NNOTHOCTL BYpOBOro pacTBopa, BbipaXeHHan B rpamMmax Ha MUINMUNUTP;
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Pw — TNNOTHOCTb BOAbl, BbIPAXEHHAA B rpamMMax Ha MUMNUNUTP, Npu TeMnepaTtype MCNbITaHUui
(cMm. Tabnuuy J.1);

Py — MNOTHOCTb YaCTULY YTSDKENUTENS, BLIDAXEHHAs B rpaMMax Ha MUNIUITUT;

Ty — KacarernbHoe HanpshkeHue (HanpsXeHWe GABMIa) Ha CTeHKe, BbiPaXKeHHOEe B (hyHTax CUfibl Ha CTO
KBagparHbIX QyTOB;

Ty — Npe/en Teky4ecTn 6ypoBoro pacTeopa, BbIPaKEHHbIN B (hyHTaX CUMbI HA CTO KBaipaTHbIX (yTOB.

4.2 B HacTOAILLEM CTaHAAPTE UCMONb3YIOT CreAyIoLMe COKpaLLEHUS:

ACS — AMepuMKaHCKOe XMMu4yeckoe 00LwecTBo;

APl — AMepuKaHCKUin He(PTAHON UHCTUTYT;

ASTM — AmepukaHCKoe 06LLeCTBO N0 UCMbITAHUIO MaTepUanos;

AV — KaXkyLascsl BA3KOCTb;

CAS — Xumunueckas pedeparuBHas cnyxba;

ECD — 3akBuMBaneHTHasi NNOTHOCTb LUPKyNsiumn GypoBOro pactBopa [BblpaXeHHast B KUNorpaMmmMax Ha
Kybuueckuin metp (hyHTax Ha rannox)];

SATA — auHaTpuesas conb STUNEHANAMUHTETPAYKCYCHOM KUCHOThI;

ERD — 6ypeHue ¢ yBENUYEHHBLIM OTKIIOHEHMEM OT OCU CKBaXKUHBI;

ES — anekrpuyeckas ycronuMBoCTb;

ESD — aKkBMBaneHTHasA cratuyeckasi NoTHOCTbL OypOBOro pacTeopa [BbipaKeHHas B KUNOrpammax Ha
Kyouueckuin metp (hyHTax Ha rannox)];

HTHP — npu BbICOKOI TEMMepaType, No4 BbICOKUM AaBIIEHUEM;

OCMA — AMepukaHckas accoumaums no CHatXxeHuIo HeTAHbIX KOMMNAHWUK;

OBR — cooTHoLueHne HedTu K CONIAHOMY pacTBOpY;

OWR — cooTHOLEeHue HedITU K BOAE;

PNP — mMoHONponunoBbiin 3chup NpOnNUNEeHrnuKons;

PPA — TamnoHupyioLLmii annapar aAnst 3mMepeHus NPOHMLAEMOCTH;

PPT — onpeaeneHue npoHULIAEMOCTH C NOMOLLbIO TAMMOHUPYIOLLIErO annapara;

PTFE — nonutetpadTopaTuneH;

PV — nnactunyeckas BA3KOCTb;

PVT — B3anMocBA3b gaBneHus, obbema u Temneparypbl;

S| — MexgyHapogHas cucteMa eanHml;

TC — Ha cogepxaHue (kannbposka);

TD — Ha BbinMBaHue (Kanubposka);

TVD — uctuHHas rnybuHa no Beptukanu [Bblpa)keHHas B MeTpax (cdyrax)];

USC — TpaauuMOHHasa amepuKaHcKas cucTeMa eauHuL, U3MepeHus;

VSST — ucnbiTaHne Ha BUCKO3MMETpe ¢ chunstpom oceaanus (Sag Shoe);

YP — npeaen Teky4ecTu.

5 OnpepeneHue NNoTHOCTU GypoBOro pacTteopa (Maccbl 6ypoBoro pacrtsopa)

5.1 MpuHUUN

YkasaHHas npouenypa UCnonbL3yeTcs Ans onpeferieHnss Maccbl onpeaeneHHoro obbema XuakocTu
(T. €. nnoTHocTM). MNOTHOCTL BYPOBOIo pacTBOpa BbIpPaXatoT B rpaMMax Ha MUINMTMIUTP UK KUOrpaMmmax Ha
KyBuueckuin metp (pyHTax Ha rannoH unu dpyHTax Ha Kybudeckui dyT).

5.2 Annaparypa

5.2.1 NMioBoe ycTPONCTBO Ast U3MEPEHUS MHOTHOCTU C TOYHOCTLIO M3Meperust + 0,01 r/mn unm £ 10kr/m3
(0,1 cbyHT/rannon unu 0,5 yHT/byTS).

Ona onpegenenna NnotHocTu 6ypoBOro pactsopa 06bIMHO UCMOSb3YIOTCA PblYaXHbIe BEChbl. KOHCTPYK-
LMsA pblYakHbIX BECOB NPEeAYyCMaTpUBAET C OAHON CTOPOHLI KOPOMBICHA Yally Ans 6ypoBoro pacreopa u 3a-
KpenneHHbIi NPOTUBOBEC C APYroi CTOPOHbI, NPW 3TOM HaNpPaBMAOLLAA CKOMb3ALLETO rpy3a A0MmKHa CBOGOAHO
nepemMeLLaTbCcsa No rpagynmpoBaHHoi wwkane. My3bipek ypoBHA KPENUTCA Ha LITaHre Ans o6ecneyYeHms TO4HO-
CTu B3BeLuMBaHusA. Mpu HEOBXOAMMOCTU yBENUYEHUS Anana3oHa B3BELUMBAHUS MOTYT UCNONb30BaTbCA pas-
NNYHbIE NPUCNOCOBNEHUS.

YCTpONCTBO NOANEXMT YaCTOW KanubpoBKe C MOMOLLLIO MPECHON BOAbI, HAaNpMMep, pas B O4HY UNu ABe
Hedenw.

6
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Mokasanue ana ceexewn BoAabl nNpu Temneparype 21 °C (70 °F) gomkHo coctasnate 1,00 r/mn unu
1000 kr M3 (8,345 ¢pyHT/rannoH unm 62,4 dyHT/cpyTS). B NPOTUBHOM Criyyae HEO0BXOAMMO BbLINONHUTL COOT-
BETCTBYIOLLYIO HACTPOMKY C NMOMOLLLIO PETYNIUPOBOYHOTO BUHTA UIU KONMYECTBA CBUHLOBLIX APOOUHOK B OT-
BEPCTUM HA KOHLE rpalyupoOBaHHOro nneva. KanmbpoBky BepxHei MIOTHOCTU BLINOMHAIOT COMMAacHO yKa3aHu-
SIM NPOW3BOAUTENS HA PEryNsIPHOI OCHOBE, HaNPUMeEp, EXeroHo.

5.2.2 TepmomeTp Avana3oHoM usmepenun ot 0 go 105 °C (ot 32 o 220 °F) U TOMHOCTLIO U3MEpPEHUI
+0,1°C (0,2 °F).

5.3 MeTtoauka

5.3.1 PblyaxkHble BECbl YCTAHABMBAIOT HA NIOCKYIO0, POBHYIO NOBEPXHOCTb.

5.3.2 M3mepAaioT 1 3anucbiBalOT TeMneparypy OypoBoro pacrasopa.

5.3.3 VcnbiTyeMbiih OypoBOW pacTBOp MOMELLAIOT B YMCTYIO CyXyl0 vawy. Ha 3anonHeHHyio O6ypoBbiM
pacTBOpPOM Hally HaAeBaloT KPbILLKY U MOBOPAYMBAIOT A0 MAOTHOrO npuneraHusa. Heo6xogumo, 4tobbl He-
KOTOpOe KOonu4ecTBo OypOBOro pacTBOpa BbILLMO Yepe3 OTBEPCTME B KpblLKE ANS yaaneHus OCTaBLUerocs
BO3Jyxa unu rasa.

5.3.4 Kpenko yaep>u1Bast KpbILLKY Ha yalue ¢ OypoBbIM pacTBOPOM (3aKpblB OTBEPCTUE B KPbILLKE Nasb-
LueM), Ha4MCTO N HAaCyXxO MOIOT UITM NPOTUPAIOT HAPYXKHYIO MOBEPXHOCTb YaLun.

5.3.5 WTtaHry ycTaHaBnuBaloT Ha ONOPHYIO OCHOBY M YPaBHOBELLMBAIOT, NEpeMeLLAs rpy3 no rpagympo-
BaHHON Wkane. PaBHoBecne CYUTAETCA AOCTUrHYTBIM, KOrAa Ny3bipek HaX0AUTCS NoA OCEBOW NMMHUEN.

5.3.6 Nokasanus NnoTHOCTH BYpOBOro pacTBOpa CHUTHLIBAIOT C OAHOW U3 YETbIPeX KANMOPOBaAHHbIX LUKAS
No NONOXEHUIO CKONb3ALLEro rpysa. NockornbKy CHMTAETCA, YTO MNOTHOCTL BOALI cocTaBnseT 1 r/mn (cM. onpe-
aenenun 3.2 u 3.4), aaHHbIE O NIIOTHOCTM MOTYT ObITb HENOCPEACTBEHHO NOMYYEHbI B r(PaMMax Ha MUIIUIUTP,
MCNONb3yA LIKany yaenbHOro Beca, B (pyHTax Ha rannoH u gyHTax Ha Kybuueckuii coyT Unm Kak rpagueHt
GypoBoro pactsopa B (pyHTax Ha keBaaparHbIi Atoiim Ha 1000 ¢yTos.

5.4 PacyeTbl

5.4.1 TnoTHOCTb BypoOBOro PacTBOPa YKasbiBaloT C TOYHOCTbLIO A0 0,01 r/mn unu 10 kr/m3 (0,1 dyHt/
rannoH unu 0,5 dyHT/PyTS).

5.4.2 Ins npeo6pa3oBaHusl 3HAYEHUS p B APYrue eanHULbI UCnonb3yioT ypasHeHus ¢ (1) no (7) u tabnu-
ubl 1nm 2.

Ons npeobpasoBaHus B Apyrue eauHuLbl NAOTHOCTY pg, I/MI1, UCMONL3YIOT ypaBHeHua ¢ (1) no (3):

Pe = 1000p;, (1)
rae p, — NNOTHOCTL BypoBOro pacteopa, kr/m3;

Pg1 = 8,345p;, @
rae pgq — NIOTHOCTbL OYypOBOIO PacTeopa, PyHT/TansoH;

Paa = 62.4p;, ®)

rae pg, — NNOTHOCTL BypoBOro pacTeopa, yHT/ byT3.
B tabnuue 1 npuBeaeH KO3PPUUUEHT YMHOXKEHUSA, KOTOPbIA UCMONL3YIOT ANA NepeBoaa NNoTHOCTU U3
OHUX €4UNHUL, B ApYrue.

Ta6bnuya 1— lMepeBos efnHML NNOTHOCTH

EAuHMLSI YMHOXUTL ANS NepeBoja B
SMEpPEHA r/mn Kr/m3 yHT/rannon yHT/yT>
r/mn 1 1000 8,345 62,43
Kr/m3 0,001 1 0,0083 0,06243
yHT/rannox 0,120 120 1 7,4805
dyHT/pyT3 0,0160 16,02 0,1337 1
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YpasHeHua ¢ (4) no (7) Ucnonb3yloT ANS nepesoja NAOTHOCTU B rpagueHT 6ypoBoro pacteopa

Mo, KMa/Mm (byHTbI Ha KBaAPATHBIA AOUM Ha (yT):

rae 'prg o — rPaanenT GypoBoro pacTeopa, kla/m;

rDFG,A = 9,81 r/mm

loFcA = 0,226 GyHT - moiim” / yT;

Iorep = 0,0520 - dyHT / rannox;

Morap = 0,00694 - GyHT / yT°,

brg g — FPaaneHT 6ypoBoro pacreopa, byHT-A101MZ/DyT.
Cnucok Ans nepeesoaa eaAvuHWL NOTHOCTU NpuBeaeH B Tabnuue 2.

Tabnuya 2— lMepeBoa eanHUL NNOTHOCTH

)
©)
®)
()

MpamMmbl Kunorpammbl N
Ha |<y6|/|Hec(l(rl;l'\l?/lI r(f)aHTI/IMeTpﬂ) Ha KyGI?:re/r\Cng;ﬁ MeTp ¢{;;':T7;;22‘)’H PynTH ?;y?ggﬁ%';"" Pyt

0,70 700 5,8 43,7
0,80 800 6,7 49,9
0,90 900 7,5 56,1

1,00 1000 8,345 62,4
1,10 1100 9,2 68,7
1,20 1200 10,0 74,9
1,30 1300 10,9 81,1

1,40 1400 11,7 87,4
1,50 1500 12,6 93,6
1,60 1600 13,4 99,9
1,70 1700 14,2 106,1
1,80 1800 15,0 112,4
1,90 1900 15,9 118,6
2,00 2000 16,7 124,8
2,10 2100 17,5 131,1
2,20 2200 18,4 137,3
2,30 2300 19,2 143,6
2,40 2400 20,0 149,8
2,50 2500 20,9 156,1
2,60 2600 21,7 162,3
2,70 2700 22,5 168,5
2,80 2800 23,4 174,8
2,90 2900 24,2 181,0

1) 3HaueHne cOOTBETCTBYET OTHOCUTENLHOI MNIIOTHOCTY 1 YAENBHOMY BECY B rpaMMax Ha MUSSIMINTP WK KUIo-
rpaMmax Ha Kybuyeckuit MeTp.
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6 AnbTepHaTUBHbLIA MeTOoA onpenerieHUA NNOTHOCTU BypoBOro pacTeopa

6.1 MpuHuun

6.1.1 MnoTHOCTL OypOBOro pacTBOpa, COAEpPKaLLEro BOBMEYEHHbIN BO3AYX UMK ra3, MOXeT BbiTb onpe-
aeneHa 6onee TOYHO C MOMOLLBIO FEPMETUYHBIX Pbl4aXHbLIX BECOB, Y€M C MOMOLLbIO OBObIYHBIX PblYaXHbLIX
BecoB. PaboTa repMeTUYHbIX Pbl4aXHbIX BECOB COOTBETCTBYET paboTe 0ObIYHbIX PblYaXHbLIX BECOB, C TON pas-
HuLen, yto npoBa GypoBOro pacTBopa NOMELLAETCs B Yallly NMOCTOSIHHOrO 06bemMa nog AaBreHneMm.

6.1.2 Mpo6y nomewaloT B Yalwly noa AaBfeHWEM C Lefbl YMEHbLUEHUS! BIIMSHUSA BOBIEYEHHOIO
BO34yXa WMUW rasa Ha u3MepeHue nroTHoctu BypoBoro pacteopa. Mpu repmeTusauyum yawm ¢ npoboi
o6bem BCero BOBMIEYEHHOIO BO34yXa WM rasa yMEHbLUAETCH A0 NPeHeOpeXXMMo Manoro 3HayeHus, npu
3TOM u3MepeHune nnoTHocTu BypoBoro pacteopa 6ornee TOYHO COOTBETCTBYET U3MEPEHUIO B CKBaXKUHHbBIX
YCINOBUSAX.

6.2 Annapatypa

6.2.1 Jllo60oe yCTPONCTBO AN N3MEPEHUSI MAOTHOCTM C TOUHOCTLIO naMepenus £ 0,01 r/mn unn 10 kr/im3
(0,1 coyHT/rannoH unu 0,5 pyHT/cpyTS).

[ns onpegeneHus nnoTHOCTM GypoOBOro pacTBopa B repMETUYHOM OObeme OObIMHO UCMONb3YIOT
rEPMETUYHBIE PblYaXHbIE BECbl. KOHCTPYKUUS TEPMETUYHBIX PbIYaXHbIX BECOB NPEAyCMaTpUBaET C 04-
HOW CTOPOHbLI KOPOMbICNA YaLly Ans OypoBOro pacTeopa ¢ 3aBMHYMBAIOLLENCA KPLILLKOW U 3aKPENNEHHbIN
NPOTUBOBEC C APYroil CTOPOHbLI, NPU 3TOM HaMNPAaBnsIOLLAA CKONb3ALWEro rpysa AomkHa cBOOOAHO nepe-
MeLLaTbCsA No rpagynpoBaHHol wkane. My3sbipek ypoBHA KPENUTCSH HA LUTaHre Ans 006ecneyeHns TOHHOCTH
B3BELUNBAHMUA.

YCTPOWMCTBO NOANEXUT HaCTON KanmbpoBKeE C MOMOLLbIO NPECHON BOAbI, HANPUMEP, pa3 B OHY UNU ABe
Hegenu. MNMokasaHue Ans ceexel Boabl npu Temneparype 21 °C (70 °F) gomkHo coctaBnatb 1,00 r/mn unu
1000 kr/m3 (8,345 pyHT/rannoH unu 62,4 yHT/yTS). B NPOTUBHOM Cryyae HeoGXoMMO BbIMONHUTL COOTBET-
CTBYIOLLYIO HACTPOMKY C MOMOLLbIO PETYNTMPOBOYHOIO BUHTA UMW KONUYECTBA CBMHLOBLIX APOOUHOK B OTBEp-
CTUM Ha KOHLE rpafyMpoBaHHOro nneya. KannGpoBky BepxHE NNOTHOCTU BbIMOMHAIOT COrMACHO YKa3aHUAM
NPOWU3BOAMUTENSA HA PErYNSAPHON OCHOBE, HAMPUMEP, EXEroAHO.

6.2.2 TepmomeTp Anana3oHoM namepeHuin ot 0 go 105 °C (ot 32 go 220 °F) U TOUHOCTbLIO M3MEPEHUM
+1°C (2 °F).

6.3 MeToauka

6.3.1 N3mepstoT 1 3anuceiBaloT Temnepartypy GypoBoro pacteopa.

6.3.2 Yawy repMEeTUYHbIX PblYaXXHbIX BECOB HaMOMHAKT Npoboi A0 YPOBHA MPUMMEPHO Ha 6,5 mm
(0,25 aloiima) HUxe BEPXHEro Kpas.

6.3.3 Ha vawy nomeLlaiT KpbILUKY, OCHALLEHHYIO 06paTHbIM KnanaHoM B HWXKHEM (OTKPbITOM) MOMo-
KeHWW. HaaaBnuBaloT Ha KPbILWKY B HANPaBneHUW roprbilika Yalim A0 NOBEPXHOCTHOIO KOHTaKTa BHELUHEW
KPOMKM KPbILLKM U BEPXHEro Kkpas 4awm. N36biTok GypoBOro pacteopa npu 9TOM BbIXOAMT Yepe3 0bpaTHbIi
knanaH. locne NOMeLLeHUs KPbILLKK Ha Yally HEOGX0AMMO NePEeBECTM KnanaH B 3aKpbITOE MOSIOXKEHUE, Cro-
NOCHYTb YaLuy 1 pe3bboBbIE COEANHEHUSA BOAON U HABUHTUTL PE3b0OBYIO KPLILLKY Ha YaLly.

6.3.4 PaboTa repMeTUsMpyoLwero niyHxepa naeHtnyHa pabore wnpuua. MnyHxXep HANoMHAIOT nyTem
NOrpy>XeHus ero KoHua B 6ypoBOi pacTBOP, NPU 3TOM LUTOK NOPLUHS JOIKEH NOMHOCTLIO HAXOANTLCS BHYTPU.
3atem LUTOK NMOPLUHA NOAHMMALOT BBEPX, HAMOMHAA TakuM 06pa3oM LUIMHAPUYECKYIO YacTb NNyHxepa Bypo-
BbIM PACTBOPOM. [MOMyYEHHbIN 06bEM BblAABNNBAIOT M3 MAYHXEPA U HANOMHAIOT €ro HoBoN Npo6on 6ypoBoro
pacTBopa BO U30exaHWe pa3aXuxeHUst BCIIEACTBUE BNUAHUS XMAKOW CPefibl, KOTOpas Morna oCTaTbes B MiyH-
Kepe nocne ero YNCTKM.

6.3.5 HaKoHeYHMK NnyH>Kepa NOMELLAIOT Ha OTBETHYIO MOBEPXHOCTL KOMbLIEBOIO YNMOTHEHNSA KilanaHa
KpbILKW. Yaly ¢ npoGol repmMeTU3NPYIOT C MPUNOXKEHUEM CUTbI HA LUMUHAPUYECKUIA KOPNYC Tak, YToObl 06-
paTHbIN KnanaH Bbin B HKHEM (OTKPbITOM) NOMOXEHUU, NPYU STOM BAABNMBAs LUTOK NOPLUHS BHYTPb. K LUTOKY
NOPLUHSA LOSMKHO MpUKNaabiBaTbCcAa ycunue npumepHo 225 H (50 doyHT-cui) unm BoiLue.

6.3.6 OGpaTHbIi KNnanaH KpbILLUKM NPUBOAMTCA B AEWCTBUE AaBrEeHMeM; nocne repmeTusayum vyawm oob-
paTHbIi KrnanaH NPUBOAUTCS B 3aKpbITOE NOMNoXeHue. [1nA 3akpblTUS KnanaHa gaBneHne Ha UMnuHApUYecKui
KOpnyc NOCTENEHHO CHWXKAIOT, NOAAEPXKNBAA NPW 3TOM AaBNEHUE Ha LUTOK NOPLUHA. [ocne 3akpbiTust obpar-
HOro KknanaHa MOXXHO CHATb AaBfeHne COo LUToKa NopLUHA A0 OTCOeAMHEHUA NIyHXepa.
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6.3.7 Tenepb repmeTnanpoBaHHasa npoba BypoBOro pacrTeopa rotosa k B3BeLUMBAHUIO. BHELLHIOD YacTb
Yalun croniackuBealoT U BbITUPAIOT HACYx0. MIHCTPYMEHT MOMELLAIOT Ha NPU3MaTUYECKyIo onopy. CKoNb3sALwui
rpys nepemMeLLaioT BNpaBo MMM BNEBO A0 AOCTWKEHUS paBHOBeCUA WTaHru. LtaHra cuutaerca ypaBHOBe-
LLEHHOW, KOraa ny3blpek 3aHUMAET MONOXEHUE NnocepeanHe Mexaly ABYMS YepHbiMU MeTkamu. MokasaHus
MAOTHOCTU CYUTLIBAIOT C OAHOW U3 YeTblpeX KanMOpPOBaHHLIX LLKAnN MO NONMKEHMUIO CKonb3suiero rpysa. Mo-
CKONbKY CYMTaETCH, YTO NMAOTHOCTb BOAbI cocTasnseT 1 r/mn (M. 3.1 n 3.4), AaHHbIE O NNOTHOCTU MOTYT ObITb
HEenocpeaCTBEHHO MNOSyYeHbl B rpaMMax Ha MUIMUIAKUTP, UCMONb3yA LKany yaenbHOro Beca, B (pyHTax Ha
rannoH U dyHTax Ha Kkyouyeckui oyt Unm Kak rpagueHt OypoBoro pacteopa B hyHTax Ha KBaApaTHbIA A10HM
Ha 1000 ¢hyTOB.

6.3.8 [InA cHATUA AaBNEHUst BHYTPU Yalum HEOOXOAUMO NMOACOEAWHUTL NYCTOW MMYHXKEP W HaXaTb Ha
LUMNMHAPUYECKUIA KOPNYC.

6.3.9 Mo oKOHYaHWKM YaLlly, KPbILLKY U MEXaHM3M repMeTusaumm o4mwaloT. 3atemM TwarenbHO NpoMbIBa-
0T YrNeBoAOPOAHOW OCHOBOMW.

6.4 Pacuetbl

MnoTHOCTL BypOBOrO PacTBOPA yKasbiBAKOT C TOUHOCTLIO A0 0,01 r/mMn unm 10 kr/m3 (0,1 dyHT/rannon
unu 0,5 byHT/cbyT3). iNA nepesoaa B ApYrue eAuHNLEI NCTIONL3YIOT hopmynbl (1) — (7).

7 BA3KOCTb U NpeaenbHOe cTaTuvecKkoe HanpsikeHue caBura

7.1 MpuHuuMn

7.1.1 N3amepeHunsa BA3KOCTU U NPeAEnbHOro CTaTuYECKOro HanpshKeHUs caBura CBa3aHbl C TEKY4ECTbIO
(peonorneii) 6ypoBbIX pacTBOPOB.

7.1.2 Cneaytowne ycTponcTea UCNosb3yloT AN M3MEPEHUA BA3KOCTU U NPeAesibHOro CTaruyeckoro Ha-
npsbkeHUsi casura BypoBbIX PacTBOPOB ANs NPUMEHEHUI NPU NOBbLILLEHHBIX U MOHWKEHHLIX TEMMepaTrypax.
Hu3koTeMnepartypHas peonorusi MOXeT OXXUAaTbCs B MEXTPYOHOM NPOCTPAHCTBE CTOSIKa Npu rnMy6oKOBOAHOM
OypeHun Npu NOBLILLEHHOM AaBneHuun. Micnonb3yioT cneayiowee o6opyaoBaHue:

a) BUCKO3MMETpP MapLua: npoCcToe yCTPOWCTBO ANA PEerynsapHOro aHanu3sa BA3KOCTY;

b) BUCKO3UMETP C NPAMBIMU NOKA3AHUAMU: MEXAHUYECKOE YCTPOMCTBO ANS U3MEPEHUA BA3KOCTU NpU
nepemMeHHbIX CKOPOCTAX caBUra.

7.2 OnpepgeneHue BA3KOCTU C NOMOLLbK BUCKO3MMeTpa Mapiua

7.2.1 Annapartypa

7.2.1.1 BuckosnmeTp Mapuuia, oTkanubpoBaHHbIii Ha Bbixod 946 Mn (1 kBapTa) NPecHO BOAbl NPU TEM-
neparype (21 + 3)°C [(70 £ 5)°F] 3a (26 £ 0,5) ¢, C MepHON yaLLel, MCNOMNb3yeMOol B KAYeCTBE NPUEeMHHUKA.

BuckosumeTtp MapLua AOMmMKEH UMETb CNEAYOLLNE XapaKkTEPUCTUKN:

a) KOHYC BOPOHKK: AnMHa — 305 MM (12,0 alonma), anametp — 152 mm (6,0 grorima) u eMKOCTb 40 AHA
cetkn — 1500 mn (1,6 kBapThl);

b) oTBepcTue BOpoHku: anuHa — 50,8 MM (2,0 atoiima) v BHyTpeHHui anametp — 4,7 mm (0,185 aroiima
= 3/16 giorima);

¢) cuto ¢ Aveiikamu 1,6 mm (0,063 arorima = 1/16 groiima) (12 meww), 3akpenneHHoe Ha 19,0 mm (0,75 aton-
Ma) HUXKe BEPXHErO Kpasi BOPOHKMU.

7.2.1.2 MepHas 4awua BMECTUMOCTbIO He MeHee 946 mn (1 kBapTa).

7.2.1.3 CexkyHgomep.

7.2.1.4 TepMmomeTp AnanasoHom namepenuin ot 0 go 105 °C (ot 32 go 220 °F) 1 TOYHOCTBIO MBMEPEHWUI
+1°C(x2°F).

7.2.2 MeToauka

7.2.2.1 OTBEPCTHUE BOPOHKM 3aKPbIBAIOT NanbLEM U 3anMBaloT CBEXYI0 Npoly GypoBOro pacteopa 4Yepes
CUTO B YNCTYIO BOPOHKY, HAXOASILLYIOCA B BEPTUKANbHOM MOmnoxeHuu. MNpoby 3anueaioT A0 AOCTUXKEHUS pac-
TBOPOM HWXXHEN 4acTu cuTa.

7.2.2.2 Maney ybupalot n 3anyckailT CeKkyHAoMep. N3mepsatoT Bpemsl, Heobxoaumoe Ansi 3anonHeHus
Yyawm 6ypoBbIM PacTBOPOM A0 OTMETKM 946 mn (1 kBapTa).

7.2.2.3 N3mepsatoT Temneparypy pacreopa B rpagycax Llenbcus (rpagycax dapeHreiTa).

7.2.2.4 3anucbiBalot Bpems (7.2.2.2) € TOYHOCTBIO A0 CEKYHAbI KaK BA3KOCTb MO BUCKO3MMeETpy MapLua.
3anuceiBaloT Temneparypy (7.2.2.3) pacTteopa ¢ TOMHOCThIO A0 rpagyca Llenbcus (rpagyca dapeHreiita).

10
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7.3 OnpepeneHne BA3KOCTU W/unu npeaeribHOro CTaTM4ecKoro HanpsbkeHus casura
C NoMOLLbIO NPUGopa ¢ NPAMbIMU NOKA3aHUAMM BA3KOCTH

7.3.1 Annapatypa

7.3.1.1 BUCKO3UMETP C NPSAMbIMU MOKa3aHWUAMM, NPUBOAUMbLIA B ABUXEHWE SMeKTpoABUraTenemM unm
PYKOSITKOW.

BypoBoii pacTBOp NOMELLAIOT B KOMbLIEBOE NPOCTPAHCTBO MEXAY ABYMS KOHLEHTPUYECKUMU LUNIMHAPaMU.
BHELUHWI LMnmMHap unm pykas poTopa NPMBOAUTCA B ABMXKEHWUE NPU MOCTOSIHHOM CKOPOCTM BpaLLeHus. BpalleHue
pykaBa poTopa B paCcTBOpPe NepeaacT BpaLLatoLwLmin MOMEHT Ha BHYTPEHHWI UMNUMHAP unu 6anaHcup. TOpcUOHHAnA
NpY>XMHa orpaHUYMBaEeT nepemeLleHne banaHcupa, Npu SToM coeanHeHHasi ¢ 6anaHcMpoM KpyroBasi LUKana roka-
3bIBa€ET CMeLLeHne BanaHcupa. MNoCTosiHHbIE YCTPOMCTBA HACTPOEHLI TAKMM 00Pa3oM, YTo NnacTuyYeckas BA3KOCTb
1 Npeaen TEKYYECTU NMoMny4atoT Mo noka3aHusIM, NONy4YEHHbIM NPU CKOPOCTU pykaea potopa 300 1 600 06/MuH.

KoMnoHeHTbl npubopa A0mkHbI COOTBETCTBOBATE CneayloLen cneumdukagmm:

a) Pykas potopa — R1:

- BHYTPEeHHuN gnametp: 36,83 mm (1,450 gronma);

- obuwasa anuua: 87,0 mm (3,425 gronmay);

- pasmeToyHasa nuHuA: Ha 58,4 mm (2,30 aloriMa) BbILLE HWXKHETO Kpas pykaBsa, ¢ ABYMSA psgamMu oTBep-
ctuin gunametpom 3,18 mm (0,125 gronma), pacnonoxeHHbix Ha 120° (2,09 paa) Apyr OT Apyra, BOKpYr pykasa
poTopa YyTb HUXKE Pa3METOUYHON NINHUMK;

- NMOBEPXHOCTb PyKaBa: LLIepPOX0BaTOCTb NOBEPXHOCTU B cpegHemM oT 16 A0 32 nocrne nonepevyHo-BUHTO-
BOI0 XOHWHIOBaHUS;

b) BanaHcup — B1, 3aKpbITbliA, C MI0CKON OCHOBOW U KOHWMYECKOW (hOpPMOIN BEPXHEN YacTu:

- anametp: 34,49 mm (1,358 gionma);

- AnNWHa yunuHapuyeckon yactu: 38,0 mm (1,496 gronma);

- NOBEPXHOCTbL POTOPA: LLEPOXOBATOCTb NMOBEPXHOCTM B cpeaHeM oT 16 n0 32 nocnenonepevyHo-BUHTO-
BOr0 XOHWHIOBaHUS;

¢) MocTosiHHaA TOPCUOHHOW NPYXMHbI — F1,0:

- XKECTKOCTb npu kpyyeruu: 10,54 Hm/pap (oTknoHeHne 386 auH-cM/rpanyc);

- NOCTOSIHHAs KacaTenwHOro HanpsbkeHus: 29,3 nackana Ha paguaH otknoHenua (0,511 nackansa Ha
rpaayc otkrnoHeHusi) (1,085 dyHT/100 hbyT?2 1 rpaayc OTKNOHEHNS);

d) CkopocTu pykasa poropa:

- BbICOKasi CKOPOCTb: 600 06/MuH;

- HM3Kas ckopocTb: 300 06/MUH.

MpumeyaHne — B 3aBUCHMOCTM OT NPOM3BOAUTENSA BUCKOZUMETPLI MOFYT UMETb APYrMe CKOPOCTU BPaLLEHNS
poTtopa.

7.3.1.2 CekyHaomep.

7.3.1.3 Yawia BUCKO3MMETPA C perynupyemon temneparypoi:

a) Nnpu Temneparype, NPeBbLILLAIOLLIENH KOMHATHYIO: TEpMOCTaTMpyeMasi Yalla BUCKO3UMETPa C BHYTPEH-
HUMKM 060rpeBaTENbHLIMU 3NEMEHTAMM;

b) npu TemnepaType HWwke KOMHATHOW: Yawa BUCKO3MMETPA C ABONHLIMU CTEHKaMMW, COEAMHEHHasi C
TEepMOCTaTUPYEMOW LIMPKYNSLMOHHOW GaHel ¢ oxnaXKaeHueM.

7.3.1.4 TepMmomeTp gnanasoHom usmepennin ot 0 4o 105 °C (ot 32 o 220 °F) ¥ TOYHOCTbIO UBMEPEHUN
+1°C (2 °F).

7.3.2 MeToauka

7.3.2.1 Mpoby GypoBoro pacrteopa NOMELLAOT B TEPMOCTATMPYyEMYIO Yally BUcCKo3umeTpa. Heobxoammo
OCTaBWTb B Yalle I0CTAaTOMHO cBOBoAHOro o6bema (npumepHo ot 50 Ao 100 mn) Ans pacTBopa, BLITECHEHHOO
npu norpy>eHun 6anaHcupa u pykasa. Pykas potopa Norpy<ator TO4HO 40 pa3METOHMHON NUHUK. IoneBble usme-
PEHUA AOIDKHBI BbIMOMHATLCS C MMHUMAanbHOW 3aaepXXKon nocre B3sTus npobbl OypoBoro pacreopa. Mamepenus
npoBOAAT npu Temnepatype nmbo (50 + 1) °C [(120 £ 2) °F], nubo (65 + 1) °C [(150 + 2) °F] ana cpaBHEHUSA C paHee
nony4YeHHbIMU AaHHbIMKU. M3Mepenust npu 6onee HU3KOW Temneparype, Hanpumep npu (4 + 1) °C [(40 + 2) °F], pe-
KOMEHAYIOTCS NS OLIEHKU HU3KOTEMNEPaTypHbIX a¢pdpekToB. MecTo B3siTust Npo6bbl yKa3bIBaIOT B OTYETE.

BHUMAHUE! MakcumanbHasa pekomeHAOBaHHasi paboyas Temneparypa cocraenser 90 °C (190 °F).
Mpu Heo6x0AUMOCTU NPOBEAECHUA UCTILITAHUIA PACTBOPOB NpU Gornee BbICOKOW TeMnepaType Heo6xoaumo
UCMOJb30BaTh LieNIbHOMETAIIMYECKUIA MU NYCTOTENbIA MeTaIsIM4eckuil 6anaHcup ¢ NOSIHOCTLIO BbICy-
WEeHHOW BHYTPeHHeN YacTbio. iMelowasicsa BHyTPU NyCTOTENOrNo 6anaHcupa XXngkocTb NPy NOrpyXeHnun B
BbICOKOTEMIEPaTyPHbINA PaCTBOP MOXET UCNIapATLCA U NPUBECTU K pa3pbiBy GanaHcupa.
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7.3.2.2 TpoOy HarpeBaloT (MK oxnaxaatoT) A0 BbIOpaHHOM TeMnepatypbl. icnonb3ysa UMnNynbCHoOE unu
NOCTOSIHHOE KacaTelnbHOe HanpsXxeHne npu ckopoctn 600 06/MuH NpoOy nepeMeLumBaloT ¢ Harpesom (Mnu
oxnaxaeHuem) 40 JOCTUXEHUA OAHOPOAHON TemnepaTtypsbl. [locne AOCTKEHMA Yallen BbIOpaHHOro 3Haye-
HUA Temneparypbl B Npoby NOrpy>xatoT TEPMOMETP U NPOAOIKAIOT NEPEMELLMBAHUE 0 AOCTMKEHUS NPobon
BbIOpaHHON TemnepaTypsbl. PerucTpupyior Temneparypy obpasua.

7.3.2.3 Mpu BpaweHun pykasa co ckopocTbio 600 06/MMH HEOBXOAUMO A0XAATLCA, NOKa MOoKa3aHuA
BUCKO3UMETPA AOCTUrHYT NOCTOSIHHOIO 3Ha4YeHuA (Tpebyemoe Bpemsi 3aBUCUT OT XapakTepucTtuk GypoBoro
pacrteopa). PeructpupyloT nokasaHue no kane Rgg.

7.3.2.4 CKopoCTb poTOpa ymeHbLualoT 40 300 06/MUH 1 XAYT, NOKa NoKa3aHue no LuKasne BUCKO3uMeTpa
He AOCTUIHET NOCTOAHHOIO 3HaYeHus. PerucTpmpyioT nokasaHue no wikane Rsqg.

7.3.2.5 MpoGy GypoBoro pacTBopa nepemMeLumBatoT B TeueHume 10 ¢ npu 600 06/MuH.

7.3.2.6 BpalueHue potopa 0CTaHaBNMBAIOT M AaioT npobe BypoBoro pacreopa nocrosiTs B TeveHue 10 c.
MeaneHHo u paBHOMEPHO NOBOPAYUBAIOT MAaxXOBUK B COOTBETCTBYIOLLEM HaNpaBreHWn A0 NOJlyYeHUs Nosio-
XXMTENbHOrO0 NOKasaHuA no Lwkane. Pernctpupylotr MakcMMarnbHOe noKaszaHue Kak MUCXOAHOe npeaenbHoe CTa-
TUYECKOoe HanpsbkeHune caBura. MCXO,quIM npeaenbHbiM CTaTU4ECKUM Hanps>XeHuem casura ans yCTpOﬁCTB
CO CKOPOCTbIO 3 06/MUH SBNSETCA MAKCUMarbHOE NokasaHue, AOCTUTHYTOEe NOCIe Hayana BpaLeHus Ha CKO-
poctu 3 06/MuH. UcxoiHOE npeaenbHOe CTaTMYECKOe HanpshxeHne casura fqs Ha 10 ¢ permcTpupyior B ¢pyH-
Tax Ha 100 kBaapaTHbIX PyTOB.

MpuMmevyaHne — 3HadveHUe NpeAEnbHOrO CTaTUYECKOro HaMpsPKEHUs CABUra paccHUTLIBAIOT MO MOKasaHUAM
wkanel. 1 rpagyc oTknoHeHust paseH 1,065 Ma B eguHnuax CU 1 0,511 dyHT-cun/100 dyT? B TPAANULMOHHLIX eAUHMLaX
CLLA.

7.3.2.7 MNpo6y nosTOpHO nepemewmsalot B TedeHue 10 ¢ npu 600 06/MUH, OCTAHABMUBAIOT POTOP U
OCTaBIAOT pacTBOp B Nokoe Ha 10 mMuH. MNOBTOPAIOT u3MepeHus no 7.3.2.6 n perucTpupylor MakcumarnsHoe
nokasaHue Kak £, 10 MuH rens, B pyHtax Ha 100 kBagparHbIx cyToB (pyHT-Ccuna/100 yT?).

MpumMmeyaHne — 3Ha4YeHWe NpederibHOro CTaTUYECcKoro HanNpPsHKEHUA cABUra pacCcyMTLIBAKOT MO MOKa3aHUAM
WKarnbl. 1 rpaayc OTKNOHeHWs paseH 1,065 Ma B eankuLax CU 1 0,511 dyHT-cun/100 yT2 B TPaAULMOHHLIX €ANHULIAX
CLWA.

7.3.3 PacueTbl

7.3.3.1 Paamepbl poTopa, 6anaHcupa u noCTOSHHOM NPY>XUHbI CornacHo 7.3.1.1 onpeaensioT cneayioulee:

- 1° OTKNOHEHNs BanaHcMpa paBeH KacaTenbHOMY HanpPsSXKEHMIo NpuMepHo 1 yHT-cuna/100 dyT2 nnu
ToyHee 1,065 100 pyHT-cuna/100 cpyt2 = 0,511 Ma;

- 1 06/MMH poTopa paBeH ckopocTu casura 1,7023 ¢,

BsisKoCTb, onpeaeneHHas Kak KkacaTenbHOe HanpsikeHwe B Munnunackansx, AefeHHoe Ha CKOpPOCTb
casura (c~1), GyneT BbIpaKeHa B MUINMNAcKansxX B CeKyHAy (caHTunyasax). Mpu 300 06/M1H (CKOPOCTb CABM-
ra 511 ¢~1) oTknoHeHwne B rpagycax ByaeT COOTBETCTBOBATb MUMMUNACKANAM B CEKYHAY (CaHTunyasam).

7.3.3.2 Pac4eT nnacTu4eckoi BASKOCTY #py,, MINa/C (CaHTnnyasbl), BLINOSTHAIOT C MOMOLLIO ypaBHeHus (8):

pv = Reoo — R300- ®)

rae npy — Nnactuyeckas BAKOCTb, MIMa/c (CaHTunyaskl);
Rgoo — NokasaHue no wwkane npu 600 06/MuH, rpagycbl OTKNOHEHUS,
R300 — nokasaxue no wkane npu 300 06/MuH, rpagycbl OTKNOHEHUS.

MpumMmeyaHus
1 MnacTuyeckas BA3KOCTb 06bIMHO 0603HaYaeTcs B cneyuansHoi nuTepatype ¢ NOMOLLbo cokpalleHus PV.
2 1 caHtunyas = 1 mla-c.

7.3.3.3 Pacuer npeaena Teky4ectu Yp,, Ma:

rae Yp, — npeaen Tekyyectu, Ma.
7.3.3.4 TMpu BbINOMHEHUN PACYETOB B €AUHMLAX TPaAMLMOHHON amMepuKaHCKON CUCTEMBI eauHUL, npe-
Jen TeKy4yecTu B (hyHTax Ha CTO KBaApaTHbIX PYTOB PaccyMTLIBAIOT N0 hopmyne:

Ypg = R3o0 — Ipv: (10)
rae Ypg — npeaen Tekyyectu, oyHT/100 Pyt
12
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MpumedaHne — Mpenen Tekyyectn 100 dyHT/cbyT2 0BLIMHO 0BO3HaYaeTCH B cneLmansHoll nuTepaType co-
KpaLieHueMm YP.

7.3.3.5 PacyeT KaXyLLecs BA3KOCTU 17,,, MIa/C (CaHTMNyasbl), BbINOMHAOT MO CNEAYIOLEeMY YypaBHEHUIO:

Rsoo
Ay = =5 (11)
rae Rggo— nokasaxue no wkane npu 600 06/MWH, rpagycChbl OTKIMOHEHUS;
Nay — KaXYLLAACA BA3KOCTb, M1a/c (CaHTunyass!).

MpumeyaHune — KaxyLjascs BA3KOCTb, BblpaXeHHas B MUInMnackansx B cekyHay, obelvHo obosHaqaeTcs B
cneunanbHoOR NuTepaType cokpalleHnem AV. B oTyeTe yKasbiBatoT NNacTUYecKyo BA3KOCTb, Npeaen Tekyvectu, 10 ¢ rens,
10 MUH renb K KaxyLLyCcs BA3KOCTb.

8 Cratnueckasa counsrpaums

8.1 MpuHuun

8.1.1 AHanu3 CcBOWCTB Npu unbrpauum OypoBbIX PacTBOPOB M XapakTepucTuk obpasoBaHua ocagka Ha
dunerpe BypoBLIX PaCTBOPOB HA YINEBOAOPOAHO OCHOBE SIBMAETCS1 OCHOBOMONAraloLLMM Npu KOHTpone 6ypoBbiX
pPacTBOPOB, TAK XKE KaK U XapakTepucTuk dunbsTparta, Takux Kak cogepykaHne HedTu, BogHOW ¢hasbl Unu 3MynbCUn.

8.1.2 Ha cunbTpaumnoHHble xapakTepucTuku BypoBbIX paCTBOPOB Ha YINEBOAOPOAHON OCHOBE BAUAIOT
TUN, KONUYECTBO M pazMep YacTuL, M AMYNbIMPOBAHHON BOAHOM (ha3bl B BypOBOM pacTBope, a TakkKe CBOMCTBA
XKUAKON pasbl. BsaumogeincTeme aTux pasnmyHbiX KOMMNOHEHTOB MOXET HAX0AMUTLCS N0 BIIMSIHUEM TeMnepa-
TYpbl U AaBNEHUS.

8.1.3 dunbTpauMoHHbIE UCMLITAHUS MPOBOAAT NPU BLICOKOW TEMNEpaType 1 Npu CTaTu4ecknx yCnoBuaX.
B naHHOM AOKYMEHTe NpuBeAEHbI ABA METOAA: OAMH — ANA ucnbiTaHui nNpu Temneparype Ao 175 °C (350 °F),
a apyroin — ot 175 go 230 °C (o1 350 80 450 °F). Mcnonb3yioT Tonbko 060pyaoBaHue U MeToa Ans TpebyemMoit
TeMmneparypsl.

MpumMmedvaHuns

1 B HacTosiLeM CTaHfapTe He NPUBOLUTCA METOZ UIETPaLMM NpU HU3KOW TeMnepaType ANnA GypoBbiX pacTBOPOB
Ha yrneBoAOPOAHONW OCHOBE, HO AaHHOE UCMbITaHUEe MOXET ObiTh NPOBEAEHO HA OCHOBE UCNbITaHWUA BypoBoro pacteopa
Ha BofHOW ocHoBe, ykasaHHoro B [OCT 33213.

2 [Onsa ueneit gaHHOro NonoxeHWsa aHanorom sensetes MOCT 33213.

8.1.4 YcrpoicTBO BMECTUMOCTbIO 175, 250 unu 500 Mn MOXXET MCnonb30BaTbCA ANA CTaTU4ECKONn punb-
Tpauun npu Temneparype ao 175 °C (350 °F) BknouUTENLHO.

8.1.5 [Ins ucnbiTaHuii npu temnepatype cebiwe 175 °C (350 °F) 4OMKHO MCNONb30BaTLCA TOSLKO
YCTPOWCTBO BMECTUMOCTbLIO 500 Mn. YCTPOWCTBO JOMKHO ObiThb CHaBXEHO TEpMONApoK, HaxoaaLlencs
B HEMOCPEACTBEHHOM KOHTaKTe C paCTBOPOM, COAEPKaLLMMCA B kaMmepe Ans 6onee TOYHOro U3MEpPEHUA TEM-
nepaTypbl, U B HEM JOIDKEH UCMONb30BaThCA (PUMLTP U3 NOPUCTON HEPIKaBEIOLLeH CTanu.

8.2 cnbiTaHue Npu BbICOKOW TemMnepaType U BbICOKOM aaBneHum go 175 °C (350 °F)

8.2.1 Annaparypa

8.2.1.1 dunsTp-Npecc BbLICOKOW TEMMEePaTypbl/BbICOKOrO AaBMEHUS, B COCTAB KOTOPOro BXOAAT:

a) PUNLTPYIOLLNIT ANEMEHT, CroCOBHbIN BblAEPX1BaThL AaBneHne A0 9000 kMa (1300 dyHT/aonm2) npu
[AaHHOW TeMnepartype;

b) ucTouHKK rasa noa AaBneHWeM, Takoro Kak AMOKCUA yriepoaa urm asort, C perynaropavu.

Il puMmedaHune — I'IpennhoMTeano NCNoNbL30BaTh as3oT,

C) cucTema nogorpeea ¢ TEPMOPErynaTopoM unu TepmocratoM, obecneyunsatowas Harpes Ao 175 °C
(350 °F);

d) npuemHuk obpartHoro gasnenusa (cm. Tabnuuy 3) Ans npeaynpeXxaeHus BCKUMaHUA U UCnapeHus
dunerpara;

e) kamepa gns OypoBOro pacTsopa, OCHalleHHas yrnybneHueMm nog TepMOMETP CO CbEMHOM YacTbio,
OMNopPON ANA PUILTPYIOLLEro Marepuana u MacrnoCTOMKMMU NPOKaaKamu.

M pnMedyaHune — 30MOTHUKM KnamnaHoB C KaX[oro KoHUa KaMepbl MOTYT OTKPbIBATLCA M 3aKpbiBaTbCA B Xo4e
UCMbITaHUA.
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BHUMAHME! Heo6x0auMo CTpPOro npuaepXxuBarbCa pekoMeHOaauuin NnpouseoauTens B OTHOLWe-
HuUN 06BLEMOB NpPO6, TeMNepaTypbl U AaBNEHUA B 06opyaoBaHun. Ux HecobnoaeHne MOXET NPUBECTU
K Cepbe3HbIM TPaBMaM.

SanpemaeTcﬂ MCNOSMbL30BaTh OANNOHbI C 3aKUCbIO A30Ta B Ka4eCTBe UCTOYHUKA AasneHua npu
OAHHOM UCTbITaHMU. 3aKMCb a30Ta MOXET CAeTOHMPOBATL NPU BbICOKOM AlaBneHun/Temneparype npu
HaNU4YuK cMasku, HedPTU UNU yrNepoaucTbIX MaTepuarnoB. BanmnoHbl C 3aKUCLIO a30Ta MOTYT UCNOSb-
30BaTbCA TONMbKO ANA aHanu3a KapooHaToOB ¢ NOMOILIO razoaHanusaropa MNappera.

Ta6nuya 3 — PekoMeHAOBaHHLIe 3Ha4eHNA 0GpaTHOro AaBneHns

TemnepaTypa UCTILITAHUA [asneHye napos MuHuMankHoe oGpaTHoe AaBneHne
°Cc °F kMNa chyHT/aroNM2 kMa yHT/aronm2
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 ANA «HOPMASBHBIX» NOMEBLIX UCNLITAHMWIA
175 350 932 135 1104 160
200 400 1704 247 1898 275
230 450 2912 422 3105 450

8.2.1.2 dunbTpyoWMii Matepuan:

a) Batman Ne 50 unun aHanornvHas cunsrpoBansHas bymara ans temnepatyp 4o 200 °C (400 °F);

b) nopucTbiii guck ana Temnepatyp cebiwe 200 °C (400 °F); ana kaxxaoro ucnbiTaHus TpebyeTcsa HOBbIN
JAUCK.

8.2.1.3 MexaHn4eCKuin Unn SneKTPOHHLIN Talmep ¢ UHTepeanaMmu He meHee 30 MUH.

8.2.1.4 TepmomeTp AnanasoHoM uamepeHuin o 260 °C (500 °F) n ¢ kanunnapom 12,5 cm (5 Al0nmoB)
UnNu ANMHHEE UM Tepmonapa agmanasoHoM namepenuin go 260 °C (500 °F), npeanouTUTENbHbIA BapUaHT.

8.2.1.5 MepHblii LMNUHAP, ANMHHAA y3Kasa CTeKnAaHHasA Tpybka BmecTumocTbio 10 unu 20 M.

8.2.1.6 MepHblii LMNUHAP, ONUUOHANBHO, BMECTUMOCTbIO 25 Mr1.

8.2.1.7 NoneBoi cmecuTeNb CO CTakaHOM, cnocobHbIi pabotaTth npu 10, 1000 u 15 000 06/MUH.

8.2.1.8 INuHelika, rpagyMpoBaHHas B MUMNMMETpax (alonmax), Ans MamMepeHust TONWMHbLI 0cajka Ha
dunetpe.

8.2.2 MeToauka

8.2.2.1 TepmomeTp NOMeLLALOT B yriybnexHue B Harpesatene (TepmocrakaHe). Temnepartypy HarpeBare-
nsi AOBOAAT A0 3Ha4YeHusi npuMepHo Ha 6 °C (10 °F) Bbiwe Tpebyemol Temneparypbl. HacTpausaior Tepmo-
ctar ana obecneveHnsa Tpebyemon TeMneparypbl.

Ecnu ¢onnbTpaumMoHHOe YCTPOWCTBO CHABXEHO TepMOnapon ¢ HenoCpeACTBEHHbIM KOHTAKTOM C pac-
TBOPOM ANSA U3MEPEHUA TeMnepaTypbl OypoBOro pactesopa BHYTPU kaMepsbl (Temneparypa UCNbITaHus), TO
aTa Temneparypa AOMKHa KOHTPONMPOBAaTLCA U PETMCTPUPOBATLCA B X0A4€e (PUINBTPALMOHHOIO UCTILITAHUSA.
Pesynbratbl MNbTPaLUMOHHOTO UCMBLITAHUA, UBMEPEHHbIE TakuMm 06pasom, MOTYT OTNMYaTLCA OT pe3ynb-
TatoB, OCHOBAHHLIX Ha TeMnepatype CTeHku kamepbl. B pasgene «KommeHTapun» Heob6xoaumo ykasarb,
ObinW NW pe3ynbTatbl OCHOBAHbLI HA TEMNEpAarype pacTBopa, M3MEPEHHOW TepMonapoi ¢ HENOCPEACTBEH-
HbIM KOHTaKTOM.

8.2.2.2 Mpoby pacTeopa nepemeLwwmBaioTr B TeueHne 10 MUH. C NOMOLLbIO CMECUTENS, Ha CKOPOCTU
1000 06/MuH. 3atem npoby GypoBoro pactsopa 3anvBaloT B kaMmepy A0 ypoBHsi He meHee 1,5 cm (0,6 aloiima)
OT BEPXHEro Kpas C y4ETOM BO3MOXHOrO pacluMpeHusi. B kamepe ycTtaHaBnuBaioT NOPUCTLIM AUCK [unu dunb-
TpoBanbHyto Bymary, ecnu Temneparypa ucnoitTaHusi Huwke 200 °C (400 °F)].

8.2.2.3 CO0pKy KaMepbl 3aBEPLUIAIOT U MOMELLAIOT €€ B HAarpeBaTenb, NPU 3TOM BEPXHUIA M HWKHUI Kna-
naHbl A0SMKHbI ObITh 3aKPLITh. TEPMOMETP NEPEMELLIAIOT U3 HAarpeBartens B yrnybrneHue B kamepe.
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8.2.2.4 MNoacoeanHSIOT Kamepy BbICOKOrO 4aBneHus ans coopa dunstpara K 305I0THUKY HUXKHErO Knana-
Ha 1 hukcupyioT. Heobxoanumo ybeanTbCs, YTO EMKOCTb Ansi cOopa He COAepXUT BOAbI UM HEAITH.

8.2.2.5 Perynupyemblii ICTOYHUK OABMEHMA NOAKMIOMAIOT K BEpXHEeMY KnarnaHy. AHanorM4Hbln perynu-
pYeMbIii ICTOYHUK AABNEHUS NOAKMIOYAOT K €MKOCTU AnsA cBopa dunsTpata u MUKCUPYIOT BCE COEANHEHUS.

8.2.2.6 lMpu 3aKpbITbiX 30M0THUKAX ABYX KflanaHOB yCTAHaBNUBAIOT [AaBMEHUE HA BEPXHEM PErynaro-
pe Ha 690 kMa (100 byHT/AI0IM?) BbILLIE MUHUMANBHOMO 3HaYeHUs1 0GPATHOMO AAaBIIEHUS, KaK MOKA3aHO B
Tabnuue 3. OTKpbLIBAIOT BEPXHUI 30MOTHMK KranaHa u, ecnu HeobxoaumMo, 3aHOBO YCTaHaBMMUBAIOT BEPXHUN
perynsaTop Aasnenus, utobbl gasnexne Guino Ha 690 kMa (100 (yHT/AK0NM?) BbILLE MUHUMATNBHOTO 3HAYEHUS
obpaTHOro AaeneHus, ykazaHHoro B Tabnuue 3 ansa temneparypbl ucneitaHus. Oba AasneHns NoaAepXxXUBaoT
40 AOCTWXEHUA TemnepaTypbl UCMbITAHUS.

MpuMmedaHune — Ecnu BpeMms, HeobxoauMoe ANSA JOCTUXKEHUS TemMnepaTypbl UCMbITaHUS, NpeBbilaeT 1 4,
BO3MOXHO, HarpeBaTenb HEUCNPaBEH, U Pe3yneTaThl UCMbITaHUA ByAYT COMHUTENbHBIMMU.

8.2.2.7 Mo pgocTmxeHmn npodoi BbIOPaHHON TemnepaTtypbl UCMLITAHUSA COrMAcHO NOKasaHUAM TePMO-
napbl HUXHWUIA PErynsaToOp AaBMeHWUs YyCTaHaBNMBAIOT Ha AaBreHue («MUHUManbHOEe oGpaTHOe JaBfieHWey),
yKkasaHHoe Ans 9Toi Temnepatypbl B Tabnuue 3. HWXKHUIA 30/10THUK KnanaHa OTKPbIBAOT U HEMEAEHHO Mno-
BbILLAIOT [JaBJIEHNE HA BEPXHEM PerynsaTope A0 3HaueHusi Ha 3450 kMa (500 dyHT/At0iiM?2) Bbie 06paTHOTO
nasneHusi. Takum o6pazoM HaAYMHAETCA NPOLUECC PMNLTPOBAHMA. 3anyckaloT Tanmep. TemnepaTtypy Mcnbi-
TaHua nopgaepxmeaioT B npegenax £ 3 °C (x 5 °F) B xoae ucnbiTaHWa COrmacHoO nokasaHusm TEPMOMETPa B
kamepe chunsTpauuu. Mpu NoBbILLEHU 0BPATHOIO AaBMNEHNUs Bbille BbIOPAHHOIO 3HA4YEHUS B XOA4E UCNbITAHUSA
aKKypaTHO OTBOASIT U CODUpAaKOT HEKOTOPOE KONMMYECTBO hunbTparta Anst NOHUXEHUA 00PaTHOro AaBNEHUS.

8.2.2.8 CobupatoT hunbTpat B BbICOKUIA Y3KWIA FpagyMpOoBaHHbIN COCya (MM ONUMOHAsbHbINA rpagynpo-
BaHHbIN cocya). 3anuckiBatoT 06bLEM NOSHOro dunerpara (Boaa nnoc HedTb) 3a 30 MUH. Takke 3anucbiBaloT
006beMbl TBEPAOW U BOAHOW (ha3 npu UX HANUYUK.

MpumedvaHne — BbicoKUiA y3knii cocya no3BonseT Gonee TOYHO onpefensTb W W3MepsTe 06beMbl HedTh,
BOLbI M TBEPAbIX YacTuL B punsrpare. Harpes cocyaa B 06nacTy NOBEpXHOCTY pasfena 3MyNbCUN MOXET YNy4LLNTL pas-
AerieHne Bogbl, TBePAbIX HacTuL 1 HepTU B punbTpaTe.

8.2.2.9 Cpasy nocne cbopa 30-MMHYTHOro chunsrpara Harpes NpeKpaLatoT u OTKNIOYAaloT HarpesaTernb
OT UCTOYHMKA NUTaHUA. 3aKpbIBalOT 30MI0THUKM BEPXHETO U HUXKHETO KNanaHoB ANS yAEpKaHUS AaBNEHUS.
Cneays noapoOHbIM MHCTPYKLUMAM NPOU3BOAUTENS, AaBNEHUE CTPABNMUBAIOT Yepe3 PErynaTopb! U LUNAHTK, 3a-
TEeM OTKMIoYaloT CUCTeMY Nogayuun aasneHus. Kamepy n3snekaror us Harpesatens u 4aioT kKamepe 0XnaauTben
Huxe 50 °C (125 °F). B npouecce oxnaxaeHusi, CHATUA AaBneHust U pa3bopku kamepa AOMKHA HAX0AUTLCA B
BEPTUKANBHOM MOMOXEHUU.

BHMMAHUVE! OaBnenue B ¢hunsrpoBanbHOM Kamepe Moxet aocturatb 6200 kla (950 cdbyut/
AiM2) paxe nocne ee oxnaxaeHus. Bo nsbexaHue cepbesHbiX TPABM KaMepa AOSDKHA HAXOAUTLCSA B
BEPTUKaSIbHOM NOJIOKEHUU; €e HeOOXOAUMO OCTYAUTb A0 KOMHATHOW TeMNepaTyphbl, a nepea Ha4yarnom
pa3bopku Heo6xoaumMo COpoCUTb AaBrieHue B Kamepe.

8.2.2.10 JaBneHue B kamepe cOpacbIBaIOT, MEANIEHHO OTKPLIBAA 30/I0THUK BEPXHETO KnanaHa. Usberai-
Te pa3bpbi3ruBaHusi BypoBoro pactsopa npu BbIxoAe raza u3 3onoTHuka. lNepen CHATMEM KpbILLKM ybeauTecs,
YTO AaBrieHne NONMHOCTbIO COpOLLEHO. AKKypaTHO pa3bepute kamepy.

8.2.2.11 XKnuakoCtb U3 KaMepbl CrMBaloT.

8.2.2.12 MN3BnekatoT ocagok Ha nopucTtom aucke (unu punsrposansHon bymare). TonwmHy punsTpaum-
OHHOrO 0Caaka U3MEPSIOT MO LEHTPY C TOYHOCTbIO A0 MunnumeTtpa (1/32 aionma).

8.2.2.13 B xoae ucnbiTaHna Ha UAbLTPAUMOHHBIN 0CAaA0K MOFfM OCECTb TBepAble YacTuubl. Cneayet
OCMOTPETb (PMMLTPALIMOHHbIN 0CAA0K Ha NPegMET TAaKoro 0CajKa; 0 HEM CBMAETENLCTBYIOT U3SIULLHE TONCTbIN
cnow ocagka unu rpybas ero tekcrypa. Ans MMHUMU3aLMKN 0ceaHusi BpeMs Harpesa U OXnaxkgeHusi JOMmKHO
ObITb MUHUMATSIbHLIM, @ (PUALTPALMOHHbIN 0CaA0K AOIMKEH ObiTb ObICTPO M3BNEYeH U 06cneaoBaH.

8.2.3 PacueTbl

8.2.3.1 Heobxoaumo BBECTM nonpasky B oObem cunbrpata Vi Ha nnow@aab dunstpa 4516 MMm2
(7,0 aronima?). dunLTPoBanbHbIE KaMepbl ANS UCMLITAHWI NPWU BLICOKOW TEMNepaType/AaBneHuu oObIYHO
UMEIOT OUNLTP NONOBUHHOI CTaHAApTHON nnowaau (2258 mm?2) (3,5 aoiima?), noaToMy nepep ykasaHuem B
oTyeTe HeoOX0AMMO YABOUTL NOMYYEHHbIN 0ObEM.

8.2.3.2 YkasblBatloT TONWMHY DUALTPALMOHHOIO 0Cajika C TOYHOCTbIO A0 Munnumetpa (1/32 aionma),
€ro TeKCTypy M Hanuyue B ounbTpaTe aMynbCUU UK BOAbI.
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8.3 UcnbiTaHuA Npu BbICOKOW TemnepaType u aaeneHum ot 175 go 230 °C
(o1 350 oo 450 °F) BKNOYUTENBHO

8.3.1 Annapartypa
8.3.1.1 dunbeTp-NPECC BLICOKOW TEMNEepaTypbl/BbICOKOr0 AaBMEHUSA B COCTaBe:
a) kamepa BMEeCTUMOCTbIO TONbKO 500 M.

MpumevyaHune — B uensx 6esonacHOCTW B UCNBITAHMAX NpW TemnepaTtype Ao u Beiwe 230 °C (450 °F) peko-
MeH/YETCH UCMOMNb30BaThL TOMBKO Kamepy BMecTUMOocCTbio 500 Mn;

b) OUNLTPYIOLLMIT BNEMEHT, CNOCOBHbIN BbIAEPXMBATL AaBneHue 40 15 500 kMa (2250 dyHTOB/AI0IM?)
npu Temneparype 230 °C (450 °F);

C) UCTOYHUK CXATOro rasa C perynsaropamu, HanpuMep, a3ota (NMPeanoYTUTENBHO);

d) cucrema nogorpesa ¢ TEPMOPEryNATOPOM UMK TEPMOCTATOM, obecnevunBaiowas Harpes 4o 260 °C
(500 °F);

€) npMemHuK obpaTHOro gaeneHus (oM. Tabnuuy 3) Ans npeaynpeXxXaeHus BCKMNAHUSA U MCNapeHus
¢unerpara;

f) kamepa gnsa GypoBoro pacTeopa, OCHaLLEeHHas BHYTPEHHEW TEPMONapon AN KOHTPONSA Temneparypbl
npobbl 6ypoBOro pacTeopa B 06ractu ee LeHTpa B kKamepe, CO CbEMHOMN 4acTbiO C MACMOCTOMKUMU NpoKNaa-
KaMW.

MpumedyaHue — B0MNOTHUKKM KnanaHoB C KaXgoro KOHLia KaMepbl MOryT OTKpbIBaTbCA U 3aKpbiBaTbCA B Xo4e
UCMbITaHUA.

BHUMAHME! He no6oe npoussoaumoe o6opyaoBaHue MoXeT ObiTb UCNOMb30BAHO ANA UCNbI-
TaHui npu Temnepartype Bbiwe 150 °C (300 °F). HesHaHue paboyero AnanasoHa UCNONbL3yemMoro 06o-
pyaoBaHus No OABIEHUIO U TeMNepaType MOXeT NPUBECTH K Cepbe3HbIM TpaBMaM. McnbiTaHua npu
BbICOKMX TeMnepaType U AaBrieHuu TpeSyT AONOAHUTENbHbIX Mep 6e3onacHocTu. He pekomeHayeT-
CAl UCNOJIb30BaTb KamMepbl PUNbLTpaLMM BMECTUMOCTLIO 175 n 250 Mn npu TakuX BbICOKMX TeMnepary-
pax u gaBrneHuu.

BHMUMAHME! 3anpelwaerca ucnosnb3oBaTh 6anfoHbl ¢ 3aKMCbIO a30Ta B KayeCTBe MCTOYHMKA
DAaBIIeHUA NPU JAaHHOM UCNbITaHUU. 3aKUCb a30Ta MOXET CAETOHMPOBaTb NMPU BLICOKOM AaBneHuu/
Temneparype npu HanIMYMuU cCMasku, HedTU UNKU yrnepoaUCTbIX MaTepuanoB. BannoHbl ¢ 3aKUCbIO a30-
Ta MOTyT UCNOSbL30BaTbCA TONLKO Arisl aHanu3a kKapooHaTOB C NOMOLLLIO ra3oaHanu3saropa Mappera B
coorBetrcTBuU ¢ FOCT 33213, pasgen A.5.

MpumevyaHune — [na uyenein JaHHOrO NOMOXEHUA aHanNoroM SBnsAeTca craHapt [33], cM. pasgen 2.

8.3.1.2 dunbTpylowuin matepuan, nOpUCTbI AUCK AnA Temneparyp Bbiwe 200 °C (400 °F). [ina kaxxagoro
ucnbiTaHua TpebyeTcs HOBbIN ANCK.

8.3.1.3 MexaHn4yecKkui Unm aneKTPOoHHbIV TanMep ¢ uHTepsanamm He meHee 30 MUH.

8.3.1.4 TepmomeTp AnanasoHoM uamepeHui go 260 °C (500 °F) u ¢ kanunnsapom 12,5 cm (5 A101NMOB)
UnNu ANMHHEE UMK TEpMoOnapa agmanazoHomM namepenun ao 260 °C (500 °F), npeanouTUTENbHLIA BapUAHT.

8.3.1.5 MepHbIfi LMNUHAP, ANWHHBIA, Y3KUWA, BMECTUMOCTbIO 10 unun 20 mn.

8.3.1.6 MepHbIf LMNUHAP, ONUUOHANbLHO, BMECTUMOCTbIO 25 MI.

8.3.1.7 MNoneBoit cmecuTesnb CO CTakaHoM, CnocobHbIin paboratb npu 10, 1000 1 15 000 06/MuUH.

8.3.1.8 InHelika, rpagympoBaHHas B MUMANMMMETPax (4lonmax), Ans M3MepeHus TOMLWMHbLI 0CajKa Ha
dounetpe.

8.3.2 MeToauka

8.3.2.1 TepmomeTp nomeLLaoT B yrnybneHve B Harpesarene. Temnepatypy HarpesaTens 40BOAAT A0
3Ha4yeHUs1 npuMepHo Ha 6 °C (10 °F) Bblwe Tpebyemon Temnepartypel. Hactpausaior Tepmoctar ansa obecne-
YeHust Tpebyemon TemnepaTypsbl.

Ecnu cpunbTpaunoHHoOe YCTPONCTBO CHAabXEHO TEPMONAapO C HEMOCPEACTBEHHBLIM KOHTAKTOM C pac-
TBOPOM ANS M3MEPEHUA TemMnepaTypbl BypoBOro pacTeopa BHYTPU KaMepsbl (TemnepaTtypa UCNbITaHus), TO
3Ta TeMmneparypa AOMKHa KOHTPONMPOBAaTLCA U PErMCTPUPOBATLCA B X0A€e (DUILTPALIMOHHOMO UCTLITAHUSA.
Pesynbrarbl OUNETPALUMOHHOTO UCTbITAHUA, U3MEPEHHbIE TakuM 06pasom, MOTyT OTNUYATbLCA OT pe3ynbra-
TOB, OCHOBaHHbIX Ha TEMNepaType CTEHKW kamepbl. B pasgene «KommeHTapumn» Heo6xoaumo ykasarb, Obinu
Nnu pe3ynbTaTbl OCHOBaHbLI HA TEMNEPATYpe pacTeopa, U3MEPEHHOW TEPMONApPON C HENOCPEACTBEHHLIM KOH-
TaKkToOM.
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8.3.2.2 Mpoby pacteopa nepemeLunBaioT B TedeHne 10 MUH. C NOMOLLUBLIO CMECUTEnsi CO CKOPOCTbIO
1000 06/muH. 3aTem npoby BypoBOro pacTsopa 3anvBaloT B Kamepy A0 YPOBHsl He MeHee 1,5 cm (0,6 alonma)
OT BEPXHErO Kpasi C y4eTOM BO3MOXHOTO paclumMpeHusi. B kamepe yctaHaBnmBaioT (punbTpoBanbHyio Gymary.

8.3.2.3 3aBepuuator c60pKy (punNbTPALMOHHON Kamepbl. B kamepy ycTaHaBnuBaloT TepMonapy Ans KoH-
TpoOns TemMneparypbl pactBopa B 06nacru ueHTpa kamepbl. Kamepy € 3aKpbiTbIMU BEPXHUM M HWXKHUM Kna-
naHamMu NOMELLAIOT B Harpesarenb. [oagknioyaltr TepMonapy K npubopy, CYMTbIBAIOLLEMY TEMMepaTypy, u
NPOBEPSAIOT NPaBUMNbLHOCTL €r0 NOKa3aHuM.

8.3.2.4 MoacoeanHAIOT KaMepy BbICOKOTO AaBneHus Ansi coopa punsrpara K 305I0THUKY HUXKHEro knana-
Ha u ukcupyoT. Heobxogumo ybeanTbea, YTO eMKOCTb Ans cbopa dunsrpata He COAEePXUT OCTaTKOB BOAbI
Unn HedoTu.

8.3.2.5 Perynupyembliii ICTOYHUK AABNEHUs NOAKMNIOHAIOT K BEPXHEMY KranaHy. AHanoruyHblin perynu-
PYEMbIi ICTOUHUK AaBMEHUsI NOAKMIOHAIOT K eMKOCTM Ans coopa unbTpara u (PMKCUpYIOT BCE COEAUHEHUA.

8.3.2.6 lNpu 3aKpbITbIX 30MOTHMKAX ABYX KNanaHOB yCTaHaBMMBAIOT AAaBMEHUE HA BEPXHEM PEerynaro-
pe Ha 690 kMa (100 yHT/A0IM?) BhILLE MUHMMANBLHOTO 3HAYEeHUs 0BPATHOTO JABNEHMs], KaK MOKa3aHo B
Tabnuue 3. OTKPLIBAKOT BEPXHUI 30NOTHUK KnanaHa 1, ecnu HeobxoAUMO, 3aHOBO YCTaAHABINUBAIOT BEPXHUN
perynsaTop AasneHunsi, 4Tobbl Aasnexne 6uino Ha 690 kMa (100 dyHT/A0AM2) BLILLE MUMHUMATBHOTO SHAYEHUS
o6paTHOro faBneHus, ykasaHHoro B Tabnuue 3 ansa remnepartypbl UCTNbITAHUS.

O6Ga paBneHus NOAAEpPXXUBAIOT A0 AOCTYXKEHUS TEMNEPATYPbI UCTILITAHUA.

MpuMmevyaHune — Ecnm Bpems, HeobxogMMoe Ansi AOCTWXKEHUS| TeMNepaTypbl UCTIbITaHus, npesBbiwaeT 1 u,
BO3MOXHO, HarpesaTellb HeUcnpaBeH, U pesynkTaThl UCTIbITaHUs! ByAYT COMHUTENBHBIMU.

8.3.2.7 Mo poctuxkeHun npoboi BLIOPAHHOW TeMnepaTypbl UCMLITAHUSI COMMACHO MOKa3aHUSAM TepMO-
napbl HUXHUI PETYNSATOP AABMEHUS YCTAHABMUBAIOT HA AaBreHue («MUHUMansHoe o6paTHOe AaBneHuey),
yKasaHHOe 4nsi aToi Temnepartypbl B Tabnuue 3. HuxHMI 30M0THUK KnanaHa OTKPbIBAIOT U HEMEANEHHO No-
BbILLIAIOT JABNIEHNE HA BEPXHEM PErynAaTope A0 3HauyeHus Ha 3450 kMa (500 cyHT/aroim?) Bbiie 06paTHOro
paenenust. Takum o6pa3oM HauMHAETCs npouecc unbTpoBaHusi. 3anyckaiot TaMep. Temneparypy UCHbl-
TaHua nogaepxusatot B npeaenax = 3 °C (x 5 °F) B Xxoae UCNbITaHUSI COrNAacHO nokasaHusiM TEPMOMETpa B
kamepe cunsTpayum. Mpu NoBbILLEHUM OBPATHOTO AABNEHUS BbiLLE BbIGPAHHOIO 3HA4YEHUS B XOA€ UCTILITAHUA
aKKypaTHO OTBOAAT M COBUPAaIOT HEKOTOPOE KONUYECTBO (hUnbTparta Ans NOHWKEHUs1 00paTHOIO AaBneHus.

8.3.2.8 Cobupatot chmnbTpaT B BbICOKUI Y3KNIA TPaayUpOBaHHbIN cocya (Mnu onuuoOHanbHbIN rpagynpo-
BaHHbII cocya). 3anucbiBaloT 00beM NONHOro unerparta (Boaa noc HedhTb) 3a 30 MUH. Takke 3anncbIBalOT
o6beMbl TBEPAON M BOAHON (ha3 Npu UX HANUUUK.

8.3.2.9 Cpasy nocne cbopa 30-MMHYTHOrO (hunbTpata Harpes NPEKpaLaloT U OTKNOHAIOT HarpesaTenb
OT UCTOYHMKA NUTAHUA. 3aKpbIBAIOT 30MTOTHUKW BEPXHET0 U HWKHETO KNanaHoB ANs yaepXaHua AaBneHus.

Cneaya nogpoOHbIM MHCTPYKUMAM MPOU3BOAUTENA, AaBNEHWE CTPaBNUBAIOT 4Yepe3 Perynaropbl u
LUMaHrK, 3aTeM OTKITYAT CUCTEMY noAaun AasBneHun. Kamepy n3snekalor u3 HarpesaTens n AaloT kamepe
oxrnagautbcs HWke 50 °C (125 °F). B npouecce oxnaxaeHus, CHATUA AaBreHus u pasbopku kamepa AoShkHa
HaxoAUTbCH B BEPTUKANbHOM NOMOXEHUN.

BHUMAHWE! Oaenenue B (hunsTpoBanbHOW Kamepe moxeT gocturatb 6200 kMa (950 cywt/
[iiM2) naxe nocne ee oxnaxaeHus. Bo uséexanne cepbesHbIX TPaBM KaMepa AOSHKHA HAXOAUTLCA B
BePTUKaNbHOM NOSIOKEHUU; €e HeO6XOAMMO OCTYAUTL A0 KOMHATHOIN TeMnepaTypbl, a nepea Havanom
pa3bopku Heo6xoauMO cO6pOCUTL AaBnNEeHUe B Kamepe.

8.3.2.10 JaBneHue B kamepe cOpacbiBalOT, MeANIEHHO OTKPbIBas 30M0THUK BEPXHErO knanaHa. Cneayer
nsberatb pasbpbisruBaHus GypoBOro pacTteopa npu BbIXOA4E ra3a M3 30MoTHuKa. [epes CHATUEM KPbILLKK He-
06xoaumo y6eauTbCs, YTO aBneHme NonHOCTLI0 COPOLLEHO. AKKYpaTHO pasbupator kamepy.

8.3.2.11 XXnakocCTb U3 KaMmepbl CAIMBAIOT.

8.3.2.12 NaBnekatoT ocaaok Ha punbTpoBanbHoi Bymare. TonwyHy MnsTPaLuoHHOro 0caaka uameps-
}OT MO LEHTPY C TOYHOCTLIO A0 MunnumMetpa (1/32 aonmMa).

8.3.2.13 B xoae ucnbiTaHmsa Ha UNLTPaLMOHHBIA 0CAA0K MOMMK 0CECTb TBEPAbIE YacTuubl. OcMarpu-
BaIOT (OMNETPALMOHHbLIN 0CaA0K HA NPeAMET Takoro 0cajKka; 0 HEM CBUAETENLCTBYIOT M3MULLIHE TONCTLIA CHOW
ocagka unu rpybas ero Tekctypa. 3anuceiBaloT XapakTepucTuku UNbTPALUOHHOIO ocaaka. Ons MUHUMK-
3aUMKM 0ceaaHusl BpeMsl Harpesa M OXNaXkaeHUsi 4OMKHO OblTb MUHUMATNbHBIM, 8 PUIBTPALIMOHHDBIA 0CaA0K
AOMmKeH BbITb GbICTPO M3BNEYEH U 00CNE0BaH.

8.3.3 Pacyethl

8.3.3.1 HeobGxoanmo BBecTM nompaeky B oObem chunbrpata Ve Ha nnowagb dunbtpa 4580 MM?2
(7.0 goitma?). dunbTPoBanbHbLIE kKamepbl ANA WCTLITAHWIA NPU BLICOKOK TeMnepaType/aaBneHnn 0BbIMHO
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UMeIoT oMnLTP NOMNOBUHHOI CTAHAAPTHOI nnowaan (2258 Mm2) (3,5 A10iiMa2), NosTOMy Nepes yKkasaHUeM B
oTyeTe HeobBXxoaUMO YABOUTL NOSYYEHHBI 0O0bLEM.

8.3.3.2 Yka3biBaloT TONWUHY (PUNLTPALMOHHOrO 0CajKa C TOMHOCTbIO 40 Munnumerpa (1/32 aionma),
€ro TEKCTYpY 1 Hanu4ue B punsTpaTe sMynbCUM UNu BoAb.

9 PeTopTHbIN aHanNu3 copgepxaHua HedT, Boabl U TBEpPAbLIX YacTUL,

9.1 NpuHuMn

9.1.1 PeTOpTHLIV aHan13 No3BonsieT u3meputb 06bEM BOAbI U HeHTH, BLICBOBOKAEHHbIX U3 Npobbl By-
POBOro pacTeopa Ha yrneBoAOpOAHONM OCHOBE NPU HarpeBe B KanubpoBaHHOM M ucnpaBHO paboTaiollem pe-
TOPTHOM YCTpOICTBE. B AaHHbLINA pasfen BKMIOYEHb! NPOLEeAYPbl NPOBEASHUA PETOPTHOTO aHanM3a ¢ UCNonb-
30BaHueM nu6o 06LEMHOro, NGO rPaBUMETPUYECKOrO METOAA.

MpumevyaHne — [paBUMeTpueckas npoLeaypa AaeT Gonee TOUHbIE 3HA4EHUs], YEM CTaHAaPTHbIA 0GLEMHEIN
MeTop.

9.1.2 [laHHble 0 KOHLEHTPpaLuMu BOAbl, HEPTU U YaCTUL U UX COCTaBE NO3BONSIOT KOHTPONIMPOBATL CBOW-
cTBa OypoBOro pacrsopa, Takme Kak COOTHOLUEeHue HedTu U BOAbl, PEeoNnorus, NIOTHOCTb, (PUNLTPYEMOCTb
n coaepxaHne BOAHON hasbl, NOCKOMbKY 3HAHWE CoAepXaHus TBepAbliX YacTuy B GypoBbiIX pacTBOpax Ha
YIMeBoAOPOAHON OCHOBE UMEET BAXKHOE 3HAYEHWE AN oueHku 06opyaoBaHus ans yananeHus Teepaon asbi.

9.1.3 B peropre npoba 6ypoBoro pacreopa Ha yrnesoaopoaHon 0CHOBE M3BECTHOTO 06bemMa Unu Maccbl
HarpeBaeTcst 0 UCMIAPEHNSA XKMAKMX KOMMOHEHTOB. 3TU Mapbl 3aTeéM KOHAEHCUPYIOTCSt U cobupatotcsl B Npu-
€MHUKE C TOYHOM rpajyMpOBKON.

9.1.4 B 06bEMHOM METOAE BLIYUCTIAIOT 0ObEMHbIE 40NW HEPTH, BOALI U TBEPAbIX YACTUL], BbIPAXKEHHbIE
B MPOLEHTaxX, N0 NOMHOMY HayanbLHOMy 06bemy GypoBOro pacTBopa Ha YrneBOAOPOAHONH OCHOBE U 0ObEMBI
KOHZEHCUPOBAHHOI BOAbI U HE(TU, CODPAHHBLIE B NPUEMHMUK.

9.1.5 B rpaBUMETPUYECKOM METOAE BbIMMCANAIOT 06beMHble A0NK HedTU, BOAbI U TBEPAbIX YacTul, Bbl-
paxeHHble B MPOLEeHTax No Macce BypoBOro pactsopa Ha yrneBoAOpPOAHON OCHOBE MOCIIE NEPEroOHKU B pe-
TOpTe, Macce Cyxoin TeBepAon pasbl Nocne neperoHku, NAOTHOCTU BOAbI, HepTU U BypoBOro pacresopa Ha
yrnesoA0pPOAHON OCHOBE, NNIOC U3MEPEHHbI 06bEM KOHAEHCUPOBAHHOM BOAbI, COOPAHHOW B NpueMHuK. Ana
cnyyasi, ecrnu nnoTHOCTb UCMONb3yeMon HedbTU HEU3BECTHA, NpUBEAEHbl HeobA3aTenbHbie Npoueaypbl Ans
BbIYMCIEHUA MOTHOCTU HEPTU NO U3MEPEHUAM MACChl MU AJ1S1 UCMIONb30BAHUA PYYHbIX YCTPOWCTB U3Mepe-
HWA NNOTHOCTHU.

M pnMedYaHune — ﬂaHHbIVI rpaBVIMETpI/[HECKMﬁ METOo[ OCHOBaH Ha noTepe MaccCbl NMpuU neperoHke B peTopTe U
OTNM4yaeTca oT 06bEMHOro MeToAa, B KOTOPOM UCMOSb3YETCS BOCCTAHOBIIEHHbIH 0GbeM. 3TO MOXET NPUBECTU K TOMY, YTO
3Ha4eHusi 06beMHbIX Aonei TBepAoit daskl BygyT HUXe, YeM B 0OGLEeMHOM MeToae, 0coGeHHO Ans GypoBLIX pacTBOPOB Ha
YreBofopOAHOM OCHOBE MU B CryYae, eCnu FIETyYne KOMMOHEHTHI HE NOMTHOCTLIO KOHAEHCUPYIOTCS B 06LeMHOM MeToae.

9.2 Annaparypa

9.2.1 YcTpoiicTBO A4NA PETOPTHOrO aHanu3a, Kak ykazaHo HUXe.

a) C6opHas petopra, COCToALLAs U3 KOpMyca, Yalum U KPbILWKK U3 HepXkasetoLen cranu. CTaHaaprHas
BMECTUMOCTb Yalimn coctasnsietr 10 mn (¢ TouHocTbio + 0,05 mn), 20 mn (¢ TouHocTbIO + 0,1 M) u 50 Mn
(c To4HOCTbIO £ 0,25 Mn). Mpu ucnonb3oBaHuM 0OLEMHON NpoLeaypPbl AaHANM3a BMECTUMOCTb YalLliu PETOPTbI
C KPbILLKOW A0mKHA ObiTb NPOBEpEHa rPaBUMETPUYECKN B COOTBETCTBUM C NPOLIEAYPOI U BbIYUCIIEHUSIMU NO
MOCT 33213, npunoxexune H.

MpumMmevyaHue — [na yenei JaHHOrO NONOXEHUS @aHANorom ABNAeTcA ctaHaapT [33], npunoxexune H.

b) KonaeHcaTop »unakocTu, CnocoOHbIN OXNaauTbk Napbl HETU U BOAbLI 40 TEMNEPATYPbI HUXKE TEMIE-
patypbl UCNapeHus.

C) HarpesaTtenb HOMUHaNbLHOM MOLLHOCTLIO 350 Br.

d) TepmoperynsaTop, o6ecneunsaioLLuin OrpaHMYeHUe TeMmneparypbl petopthl 4o (500 +40) °C [(930 + 70) °F].

9.2.2 NpUeMHUK XMAKOCTM B BUAE CrIeLuanbHO CKOHCTPYUPOBAHHOTO LMAWHAPUYECKOTO COCYAa U3 CTeK-
na ¢ oKpyrnbiM AHOM Ans obecneyvyeHusl HaANexale O4YMCTKM U BOPOHKOODpAa3HON BepxHel 4acTbio Ans
ynaBnuBaHusA NagaroLmx kanernb, OTBEYAIOLLMI crieayilomM TpeboBaHnsaM:

- TOYHOCTb: CM. Tabnuuy 4;

- kanu6poeka: npu 20 °C (68 °F);
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- wKana: B MUAIMAUTPax unu 00beMHbIX A0NAX (KaK NPOLEHTbI);
- Marepuan: npo3padHblii, MHEPTHLIW K HE(TH, BOAE U pacTBoOpaM conen npu Temneparype ao 32 °C
(90 °F).

Ta6bnuya 4 — ToYHOCTb NPUEMHUKA XUAKOCTH

O6wuit 06beM
MapameTpbl NpueMHuKa
10 mn 20 mn 50 mn 50 Mn ¢ KOHYcOM
TouHOCTb OT 040100 % + 0,05 mn +0,10 mn + 0,25 mn —
MpagynpoBka Ot 00100 % 0,10 mn 0,10 mn 0,50 mn —
OT0a05% — — — 0,05 mn
OT 580100 % — — — 0,25 mn

Mpu ucnonb3oBaHMn 06LEMHON NpoLEAYPLI aHanM3a 06LEM NPUEMHUKA A0MKEH ObITb NPOBEPEH rPaBu-
METPUYECKM, B COOTBETCTBUM C NpoLeaypor u Boruncnexnmsamm no NOCT 33213, npunoxeHue H.

MpumevyaHune — [na yenei JaHHOro NONOXEHUs aHanNorom AenaeTca crangapt [33], npunoxexune H.

9.2.3 ToHKas cTanbHas BarTa, 6eamacnaHas.

Ona gaHHbIX UEnei He AO0NYyCKAETCA MCNONb30BaTh «KUAKYIO CTamnbHYIO BaTy» UMM Marepuarnbl C no-
KPbITUEM B KQYECTBE 3aMEHbI.

9.2.4 BbicokoTemnepaTypHas CUIMKOHOBAsA CMaska Ansi MCNONb30BaHUSA B KAYECTBE YNIMOTHEHUS pe3b-
OOBbLIX COEANHEHUI U CMAa3bIBAIOLLErO MaTepuana.

9.2.5 EpLumKM ANst YUCTKK TPYOKM.

9.2.6 lWnarenb unu nonaro4ka, popMa nonoTHa KOTOPbIX COOTBETCTBYET BHYTPEHHUM pa3Mepam yailum
ana obpasua.

9.2.7 WTonop.

9.2.8 lWnpuy BMectumocTbio 10, 20 nnm 50 M ANA 3an0NHEHUA Yalun PeTopPTbI.

9.2.9 Buckosnmerp Mapuwa (7.2.1.1).

9.2.10 Bechbl ¢ BepxHeli 3arpy3kon ans s3sewmsanuns o 2000 r ¢ TouyHoCTbio £ 0,01 .

9.2.11 Becbl ans 6yposoro pacresopa (5.2.1).

9.3 Mpoueaypa. O6LEMHBbIN MeTOZ,

9.3.1 Cneayet ybeauTbCs, YTO 4Yalua peToprbl, TPyGKa KOHAEHCATOpPA M MPUEMHUK XUAKOCTU O4uLlie-
Hbl, BbICYLLEHEI U OXMaXeHbl NOCne npeabiayLero UCnonb3oBaHus. BHyTpeHHME NMONOCTH YallM U KPbILLIKK
AOJDKHbI ObITh TLUATENBHO OYMLLEHDI LUMATENEM WIK JIONATOYKOW nepes KaxablM UcnbiTaHueM. BHyTpeHHss
4acTb YaLlu NOANEXUT NepuoanYECKON NErkoi NoNMpoBKe CTanbHOM BaTon. Tpybka KoHAeHcaTopa NOANEXUT
YUCTKE U CyLLUKE Nepeq KaxabiM UCTIbITAHUEM C NOMOLLLIO eplumka. CkonneHue marepuana B Tpyoke KOHAEH-
caropa MOXET CHU3UTb 3(PPEKTUBHOCTL KOHAEHCALMU U NPUBECTM K OLUMOOYHBIM pesynbsratam UCNbITaHuA, a
B HEKOTOPLIX TUNax 060pyA0BaHUsA NPeACTaBNATL Yrpo3y Ans 6e30nacHOCTM oneparopa.

BHMUMAHME! Npoxon koHaeHcaTopa, cCoAepXalui Briary UM 4acTUYHO 3aKyNOPEHHbIN, MOXET
npeacTaBnNATbL Yyrpo3y ansa 6e3onacHoCcTU oneparopa.

9.3.2 Harpesarenb oxnaxgatotr Hmwke 93 °C (200 °F).

9.3.3 Kopnyc petoptbl HAGUBAIOT CTanNbHOW BaTOWN.

9.3.4 Cobupalot npeacraButenbHylo Nnpoby 6ypoBOro pacteopa Ha yrneBoAoOpPOAHON OCHOBE U OXNaX-
Aaiot o TeMmnepatypbl npumepHo 27 °C (80 °F). Ana yaaneHus 3akynopusalowmx mMatepuanos, wnaMa u
obnomkos nopoa npoBy npoceumBaloT Yepes cMTo BUCKo3umeTpa Maplua ¢ oteepcTusMu pasmepom 1,68 mm
(0,066 arorima unu 12 meww).

9.3.5 Mpo6y GypoBoro pacTeopa TLATENbHO NEPEMELUMBAIOT 40 COCTOAHUA oaHOopoaHOCTU. Mpu nepe-
MEeLUMBAHUN CNeayeT He 0NyCcKaTb BOBMEYEHUS BO3AyXa U OCTAaTKOB TBEPAON hasbl HA AHE KOHTEeNHepa.

NMpumMmevyaHue — BoBneyeHue Bo3ayxa WM rasa B npoby ANs peTOPTHOro aHanuaa nNpuseaeT K OLWNGOYHO Bbl-
COKOMY cofiepXXaHUIo TBepAoii (hasbl B peTopTe BCEACTBUE YMEHbLUEHUS 06beMa Npobbl GypoBoro pacteopa.
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9.3.6 MeaneHHO 3anonHSIOT Yally peTopThbl NPoBoI BO u3bexaHue BoBnNe4YeHUs Bo3ayxa. flerkum no-
CTYKMBaAHUEM MO CTEHKE YallM yAansior Bo3AyX. Yauly 3akpbiBaloOT KPbILLUKOW, NOBOPa4MBasn e Ans nioTHoro
npuneratusi. HebonbLoe konuuecTso 6ypoBOro pacTBopa AOSMKHO BbITEYb Yepes oTBepCcTUe B Kpbiluke. U3-
nuLkn 6ypoBOro pacTBopa BbITUPAIOT C KPbILLKK, usberas saxsara pacTsopa Yepes oTBepcTue.

9.3.7 Ha pe3b0y ualum peTopTbl HAHOCAT YMEPEHHOE KONMUYECTBO CMasku/repMeTuka. Yawwy ¢ ycraHoB-
NEHHON KPbILLKOW BPYYHYIO 3aKpy4MBalOT B KOpPNyC annapara.

9.3.8 YMepeHHOe KONMYeCTBO CMa3Ku/repMeTuka HaHOCAT Ha pe3bdy TPyOkuM KoHAeHcaTopa U NpPUco-
€AMHSAIOT ero K KOprycy KOHaeHcaTopa. Petopry B cOope ycTaHaBNuMBalOT B HarpesaTenb. 3akpbiBatoT Tenno-
M30MNUPYIOLLYIO KPbILLIKY.

9.3.9 YucTblit, Cyxor NPMEMHUK XUAKOCTW YCTAHABNMBAIOT NOA, BbIXOAHYIO TPYOKY KOHAEHcaTopa.

MpuMeyaHusa

1 [ns NoBBILLEHWUSA TOMHOCTU MoKasaHuii 0bbema HedTH 1 BoAbl MOXHO NPEABAPUTENIBHO CMOYUTH BHYTPEHHIOND
YacTb CTEKNSAHHOro NPUEMHUKa XUAKOCTU MOHoMNponunosbiM acdupom nponunerrnukonsa (PNP). PNP ucnonbayetca ana
paccrnoeHust amynbcun BypoBLIX pacTBOPOB Ha YINEBOAOPOAHON OCHOBE NPU XMMUYECKOM TUTpoBaHum (cM. pasaen 10).
OBbIYHbI METOA CMaYMBaHUA CTEKIAHHOrO NPUEMHMKA XUAKOCTU Npegycmatpusaet gobasnexune npumepHo 0,5 mn PNP,
rocre Yero NPUEMHUK HaKIMOHAIOT U BpaLLAIoT AN Toro, YTobbl XUAKOCTb MOKpbINa BCIO BHYTPEHHIOW YacTb. Mocne no-
KpbITUS BHYTPEHHEH YacTu NpUeMHUKa XXUAKOCTU pacTBOpPUTENEM ero nepeBopavmBaloT BBEpX JHOM Ha BpeMms, 10CTaToq-
Hoe Ans yAaneHus U3NULLIKOB pacTBOPUTENS.

2 PNP nerko pasnaraetcs. PekoMeHAyeTCA NCNONb30BaTh TONMbKO CBEXWUIA NMPOAYKT, C HEUCTEKLLMM CPOKOM rofHO-
€T, ¢ cobniogeHnem MECTHOrO U rocyflapCTBEHHOro 3aKkoHofarenscTaa. [poayKT ABnaAeTcA NONMHOCTLI0 Guopasnaraemeim.

3 XKngkuit PNP unu ero napbl MOMyT Bbi3blBaTh pa3fipaXXeHue rnas v nospexaeHue poroeuLbl cpeaHeit Tsxkectu. [nu-
TemNbHBIA KOHTaKT C KOXKe MOXET Bbl3BaTb HeGOrbLUIOE pa3fipaXKeHne ¢ NMOKpacHEHWEM Y4acTKOB KOXUW, HO HE NPUBOAMUT K
MOFMOLLEHUIO OMACHbLIX KONMMYECTB BellecTBa. PerynsapHbIil KOHTaKT ¢ BELLIECTBOM MOXET MPUBECTU K CYXOCTHU U LLIENYLLEHNIO
KOXW, pasgpaxkeHuto nnu oxoraM. HenpogomkutensHoe BabixaHue PNP (Heckonbko MUHYT) 0BbIMHO He NPUBOAWT K Hera-
TUBHBLIM MOCNEACTBUAM. YpeamepHoe BALIXaHWe MOXKET NPUBECTU K pasfipaXXeHunio Hoca U ropTaHn. Ype3MepHbI KOHTaKT ¢
BeLLecTBOM BblabiBaeT Bsnoctb. PNP cnabo TokcuyeH npu nonagaxum B xxenyaok. lMonagaHue B xenyaok 6onblwioro Konnye-
CTBa BeLLEeCcTBa MOXET HAHECTM BpeA 3[0POBbI0. PerynsipHbIid KOHTAKT C BELLECTBOM MOXET Bbi3blBaTb 3a60neBaHUs NeveHu,
roYeK 1 opraHoB 3peHus. JTabopaTopHble ONnbIThl Haf XMBOTHBIMW HE BLISIBUINW BIMSIHWS Ha NOTOMCTBO.

4 [InvHa npueMHuKa XUaKoCTU MOXET NoTpeboBaTh ero yCTaHOBKU B CTOPOHE OT TPYOKU KOHAEHCaTopa U, BOSMOXHO,
noafepXKu 3a npegenamm paboyero ctona.

9.3.10 BkniovaloT Harpesarenb 1 AalT PETOPTE HarpesaTbCA B Te4eHUe MuHuMym 1 4. O6pa3oBaBLUNiA-
Cs1 KOHAEeHcaT cobupatoT B CTEKNSIHHLIA NPUEMHUK XXMAKOCTU. Ecnu BCckunesLumnii 6ypoBoi pacTBOp nepenuea-
€TCA B NPUEMHUK XXMAKOCTU, 000pyA0BaHNUE OXNAXAAIOT U OYMLLAIOT, MOCAE Yero 3aHOBO NPOBOASIT UCTILITAHNE
C MCNOoNb30oBaHMeM GOSbLLENO KONMYECTBA CTanbHOM BaTbl B KOPNYCE PETOPTI.

9.3.11 TpUEeMHMK >XMAKOCTU U3BIIEKAIOT M OXNAXAaIoT.

BHUMAHMWE! Kopnyc peTtopTbl HarpeT A0 BbICOKOW TEMNEpaTypbl U MOXET Bbi3BaTb CUSIbHbIe
OXOrU NMPU KOHTaKTe.

MpumevyaHne — [lpu HanM4MN NOBEPXHOCTU pasfena aMynbcun Mexay HedTAHOR N BOAHOW ha3aMn Harpes
obnacT NOBEPXHOCTU pasfernia MOXET pasnoxuTe amynbcuio. CoBeET: cnefyeT U3BMneYb peTopTy U3 HarpesaTens, B3sB 3a
KoHAeHcaTop. TwaTtenbHo HarpeTb CTEKMAHHLIA NPUEMHUK XXUAKOCTU BAOIb NONOCHI SMYINbLCUK, aKKypaTHO NpUKNaabiBas K
NMPUEMHUKY ropsivyto peTopTy Yepes KOpoTKue uHTepsansl. Henb3a AaTte XuaKocTu 3akuneTb. [locne pasnoxeHns nosepx-
HOCTW pasaena sMyIbCuM NPMEMHUKY XXUAKOCTU HAZ0 AaTb OCTbITh.

3anucbIBaIOT MOJHLIA 00BLEM XMAKOCTH Vi 1 00bEM BOAbI Vi, COOPaHHOI B NPUEMHUK XXMAKOCTH.

NMpumevyaHne — [nsa cobniogeHns TOHHOCTU Ype3BblYaiHO BaXKHO NPaBUITbHO CHUTaTL MEHUCK XuaKkocTU. Mpexae
BCEro Bceria HeobXxoAUMO oMnpeaensiTe MEHUCK NpU NOBEPXHOCTU pasferna, Haxoaslyeidca Ha ypoBHe mas. Bo-BTophIx, Ans
BCEX MEHUCKOB BO3[YX — XMAKOCTb 0GLEM ONPEAEnsItoT Mo «HU3LLIEH TOUKE» MEeHUCKa, HAXOAALLENC NocepeauHe NpUeMHUKa
XUAKOCTU, B CAMOW HWXKHER YacTu XUAKOCTU. [Insi Henpo3pauHbIX XUAKOCTEN MOXET NoTpeboBaTbCA onpefenuTb BepXHUiA
YpOBEHb XMAKOCTHU NocepeauHe cocyaa. B-TpeTbux, Ans MeHUCKOB Bofla — HebTb 06beM BOA LI ONPEAENSIIOT B HU3LLIEH TOUKE.

9.3.12 HarpeBartenb BbIKIMIOYalOT. PETOPTY M KOHAEHCATOP MU3BIIEKAKOT U3 HarpeBaTens U OCTaBnsiloT
OCTbIBaTb. YAAnNAT KOHAEeHcATop. PETOpTY M KOHAEHCATOP OYULLAIOT.

9.4 Boluucnenus. O6bLeMHbIN MeToq,

9.4.1 Ucnonb3ys namepeHHsle 06beMbl HedTH U BOAbI U 00LEM U3HAYaNbHON LENbHOW NPobbl BypoBOro
pacreopa (10, 20 unu 50 mn), BLIMUCHSIOT B NPOLEHTax OObeMHbIe 40NN BOAbl, HE)TU U NMOSHONW TBEPAOK
¢dpakuumn B GypoBOM pacTeope.
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9.4.2 BbluuUCNAT 06beM He(DTU B KOHLEHCUPOBAHHON Npobe:

Vo= V-V 12)
rne Vo — oGbeM HedaTu, M,
VR — NOMHbI 06bEM KOHAEHCUPOBAHHBIX UAKOCTEN (HETU U BOABI), MIT;
Vyy — 00BbeM BOAbI, MM, unn macca soasbl, r (1 Ma=1r) (cm. 3.2).
9.4.3 BblMUCNAT 06bEMHYIO 40N0 HedhTU B NOAHONW npobe:

v,
9o =100-2, (13)
Vs

rae ¢ — o6bemHasn gona Hedptn, % OT NonHoro ob6bema NpoGbi;
Vo — 06bem HedptH, Mn;
Vg — o6bem npo6el Gyposoro pacrsopa, M.
9.4.4 BblMncnaoT 06beMHyI0 40MI0 BOAI:
pw =100W (14)
Vs
rae ¢y — oGbemHas fons soasl, %;
Vy — 00bem Boabl, Mn, unm macca sogel, 1 (1 mn=1r) (cm. 3.2);
Vg — o6bem npobel GypoBoro pacreopa, mn.
9.4.5 BbluucnaoT 06beMHYI0 400 TBEpAoH dhasbl, OCTaBLUENCA B peTopre:

94 =100 — g\, — 90, (19)

rae g4 — 0ObeMHan 40NA BbICYLUEHHbIX TBEPABIX 4aCTUL B PETOPTE, % OT NONHOro 0Gbema npoobl,
g — 00bemHas aons Boabl, %;
9o — 0ObemHas 4ons HedTu, % OT NOMHOMo 06bLEMA NPOLLI.

MpuMeyaHne — BoluncneHHbll 06bem TBepaoii dasbl NnepeoLieHnBaloT Ha 06beM B3BELLEHHBIX TBEPAbIX Ya-
CTUL, TaK kak pacTBopeHbl conu. O6beMHas nonpaska Ha MUHepanu3aLmio MOXeT 6bITb BBEA€HA NPU UCNONBL30BAHUN U3-
BECTHbIX 06LEMHEIX KO3hMLMEHTOB AMS pacTBOPOB coneii (cM. pasgen 12). PacueTbl Ans onpefeneHnsi COOTHOLIEHUsI
HedTN 1 BOALI U CoAepxXaHns TBepAoi dasbl M NNOTHOCTU C NONPAaBKOWA Talkke MOXHO HaWTW B pasaene 12.

9.5 Mpoueaypa. lpaBUMeTpUYECKUIN METOL,

9.5.1 Cneayet ybeanTbCs, YTO Yalla peTopTbl, TPyOKa KOHAEHCcATopa U NPUEMHUK XXUAKOCTU O4u-
LEHbI, BbICYLUEHbI U OXNAaXAEHbl MOCNEe NPeablAYyLLIEro UCNonL30BaHUA. BHYTPEHHSASA MONOCTbL Yalum u
KPbILWKKM AOMKHbI OblTb TLWATENBHO OYULLEHbI LUNATENEM UNKU NONaTouKOW nepep KaXablM UCMbITaHWEM.
BHYTpeHHAA 4aCTb Yalluy NOANEXMT NePUOAUYECKON NErkor NoNMpoBKe cTanbHOW BaTon. TpyOka KOHAEH-
catopa noANexXuT YACTKE U CYLLKE Nepes KaXablM UCNbITAHUEM C NOMOLLBIO eplumka. CKonneHwe marte-
puana B Tpybke KOHAEHCaTOpa MOXET CHU3UTbL dPPEKTUBHOCTL KOHAEHCALUU U NPUBECTU K OLULMOOYHBIM
pesynbratam MCNbITAHWS, @ B HEKOTOPbIX Tunax obopyaoBaHUa — NpeactaBnAaATb yrpody ans 6esonac-
HOCTK oneparopa.

BHUMAHMUE! MNpoxoa koHaeHcaTopa, coaepxawui Brary unm YacTU4HO 3aKynopeHHbIW, MOXeT
npeacTaBnATbL Yrpo3y anA 6esonacHoOCTM oneparopa.

9.5.2 Harpesarenb oxnaxgatot Huxe 93 °C (200 °F).

9.5.3 Kopnyc peTopTbl HabKUBaIOT CTanbHON BaTOMN.

9.5.4 Ha pe3b0y 4alum peTopTbl HAHOCAT YMEPEHHOE KONUYECTBO CMasku/repmeTuka. Yawy ¢ ycraHos-
TNEHHOW KPbILLUKOW BPYYHYIO 3aKpy4MBalOT B KOPMNyC annapara.

9.5.5 YMepeHHOe KONMYECTBO CMAa3KW/repMETUKA HAHOCAT Ha pe3bly TpyOku KOHAEeHcaTopa 1M npuco-
€OUHSAIOT €ro K KOpMycy KOHAeHcaTopa.

9.5.6 B3BeLUMBAIOT U 3aMUCbIBAOT NOSHYKO MaccCy NyCTOW Yalun PeToPTbl, KPbILLKKA U KOPMyCa PETOpThI,
HabuToro cranLHoN Batoi. Maccy 3anuchiBaloT Kak /M, B rpammMax.

MpumevyaHne — Bce pesynbraThl B3BELUMBAHWS 3a@MMCHIBAOT C TOMHOCTBIO g0 0,01 T

9.5.7 CobupatotT npeacTaBuTENbLHYIO Npoly OypoBOro pacTBopa Ha YrneBoAOPOAHON OCHOBE U OXMaX-
AatT Ao Temnepartypbl npumepHo 27 °C (80 °F). OnA yaaneHus 3akynopuBalLMx MaTepuanos, wnamMa u
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00noMKOB nopog nNpoby nNpocenBatloT Yepes CUTO BuckosumeTpa Mapwa ¢ oteepcTuamu pasmepom 1,68 MM
(0,066 groitma unu 12 merw).

9.5.8 NMpoby 6ypoBOro pacteopa TWATENbLHO NEPEMELLUBAIOT A0 COCTOAHUA 0gHOpoaHOCTU. Mpu nepe-
MEeLLUMBaHUU HEe criefyer A0NycKkaTb BOBNEYEHUS BO3Ayxa U OCTaTKOB TBEPAON drasbl Ha AHE KOHTENHepa.

MpumeuyaHue — BosneveHne Bo3gyxa Unu rasa B Npoby ANSA PETOPTHOTO aHanu3a NPUBEAET K OLUMBOUHO Bbi-
COKOMY COfiepXaHuIo TBEPAOM (hasbl B peTopTe BCNeACTBUE YMeHbLIeHNs 06beMa npobbl GypoBoro pacTeopa.

9.5.9 N3mepsI0T 1 3anucbiBatlOT NNOTHOCTL OypPOBOro pacteopa Ha yrneBoaopPOAHON OCHOBE, UCNONb3YyA
BeChbl Ans OypoBOro pactesopa, ONUCaHHbIe B pasgene 5 unu pasgene 6 (bonee To4HO). Takke A0NyCKAOTCA
ansrepHaTUBHbIE TPABUMETPUYECKME METOADLI, TaKWe Kak MepHas konba unu vyawa.

MnoTHocTL GypoBOro pacTBopa ykasbiBaloT KaK pg C TOYHOCTLIO A0 0,01 r/mn, 10 kr/m3 (0,1 coyHT/rannoH
unm 0,5 coyHT/cpyT3).

B kayecrse ansrepHaTMBbl MOXXHO UCNOMNb30BaTb NOPTATUBHLIE PYYHbLIE USMEPUTENN NAIOTHOCTU MANoro
obrema Anst TOHHOro U3MEepPEHUa NNOTHOCTU BypoBOro pacTeopa.

9.5.10 Ecnm nnoTHOCTL MCNONb3yemMoi HedbT HEM3BECTHA, U3MEPAIOT NAIOTHOCTL YrNEBOAOPOAHON OCHOBbLI
OypoBOro pacTeopa C NOMOLLbIO BECOB ANA OypoBOro pacTeopa, ONMCaHHLIX B pasaene 5 unu pasaene 6 (bonee
TOYHO). TaKke AONYCKaIOTCS anbTepPHATUBHBIE FPABUMETPUYECKUE METOAbI, TAKUE Kak MepHas konba unum vawa.

MnoTHOCTE HedTH yKasbIBAKOT Kak po C TOYHOCTbIO Ao 0,01 r/mn, 10 kr/mM3 (0,1 cpyHT/rannoH mnu
0,5 yHT/pyT3).

B kayecTBe ansrepHaTMBbLI MOXXHO UCNONbL30BATb NOPTATUBHBLIE PYYHbIE U3MEPUTENMN NIIOTHOCTU ManNoro
obbemMa Ang TOYHOro U3MEepPeHUs NNOTHOCTU KOHAEHCUPOBAHHON HEITH.

9.5.11 Yawwy n3enekawT u3 kopnyca petoptbl. MeaneHHO 3anonHAIoT YaLly peTopTel BO n3bexxaHune Bo-
BrneyeHua so3gyxa. Jlerkum nocTykMeaHMeM No CTEHKE Yalm yaanaioT Bo3ayx. Yally 3aKpbiBalOT KPbILIKOW,
noBopaymeas ee AnsA NNoTHOro npuneraHus. HeGonbwoe konuyecTso GypoBOro pacTsopa AOMKHO BbITEYb
yepes OTBEPCTME B Kpbiluke. N3nuwku BypoBOro pactsopa BbITUPAIOT C KPbilKK, n3beras saxeaTta pactBopa
Yyepes oTBEpCTUE.

9.5.12 Yawy ¢ npoOovi U KPbILLKOW BBUHUYMBAIOT B KOPNYC PETOPTLI. B3BeLlumBaloT YaLly, HanofHEHHYI0 Gypo-
BbIM PACTBOPOM, KPbILLKY W KOPNYC PETOPTbI (HAGUTLIN CTanbHOM BaToi). Maccy 3anucbiBaloT Kak 1, B rpammax.

[fpuMeyvyaHune — Bce pe3dynbrarhl B3BeLUMBAHUA 3anucbiBaloT ¢ To4HOCThHO Ao 0,01

9.5.13 MpucoeanHaOT KOHAEHcaTop. PeTopTy B cOOpe ycTaHaBNMBAIOT B HAarpeBarenb. 3akpbiBaloT Te-
NIOU30NUPYIOLLYIO KPbILLIKY.

9.5.14 B3BELUMBAIOT YUCTBIH CyxXOW NYCTOW NPUEMHMK XMAKOCTU. Maccy 3anuCbiBalOT Kak /My B rpaMMax.
MpuemMHUK XMAKOCTU YCTAHABMNMBAIOT NOA, BbIXOAHOW TPYOKOM KOHAEHcaTopa.

MpumevaHnsa

1 [nsA noBbILLEHWSA TOMHOCTU MoKasaHuii 0bbema HedTH U BoAbl MOXHO NPeABapUTENIbBHO CMOYUTL BHYTPEHHIOIO
YacTb CTeKNsAHHOro npmeMHuka xuakoctn (PNP). PNP ucnonbayeTtcs Ans paccnoeHuns amyrnscumu 6ypoBbIX pacTBOpPOB Ha
YIrNeBOJOPOLHOW OCHOBE NPU XMMUYECKOM TUTpoBaHum (cM. pasgen 10). OBbIYHLIA METOA CMaYMBaHUS CTEKIISTHHOTO NpU-
eMHMKa XUAKOCTU NpefycMaTpusaet gobaenenne npumepHo 0,5 mn PNP, nocrne Yero NnpueMHUK HaKIoHSIOT 1 BpaLlyaloT
ANs Toro, YTobbl XMAKOCTb NOKPLINa BCO BHYTPEHHIO YacTb. [ocne NoKpbITUS BHYTPEHHel YacTh NpUeMHMKa XUAKOCTU
pacTBopuUTENEeM ero nepesopaynBaloT BBEpX JHOM Ha BpeMsl, OCTaTouHOe ANs yAaneHus U3MULLKOB pacTBOpUTENS.

2 PNP nerko pasnaraercs. PeKOMeHAYETCA UCMONb30BaTh TOMBKO CBEXMIA NPOAYKT, C HE UCTEKLLUM CPOKOM FOfJHOCTU.

3 BBuay TOro YTo NPMEMHUK XXUAKOCTU UMEET KpYrroe AHO, MOXET NMOHafA00UTbCs YCTaHOBUTEL MPUEMHUK XXUAKOCTH
B8 100 Mn rpagyupoBaHHbIi CTakaH Npu B3BeLLMBaHUKU Ha Becax C BEpXHEN 3arpy3Kon.

4 [InvHa npueMHUKa XUKOCTU MOXET NoTpeboBaTh ero yCTaHOBKU B CTOPOHe OT TPY6ku KoHAEeHcaTopa U, BO3MOXHO,
noAAEepXKM 3a npefenamu pabodero cTona.

9.5.15 BkniioualoT HarpeBarenb U AaloT peTopTe HarpeBaTbCA B Te4eHue MMHUMyM 1 4. O6pa3oBaBLLMii-
€Al KOHAEHCAT CoOOMPAIOT B CTEKNAHHBIA NPUEMHUK XMAKOCTU. Ecnu BCkuneBLLMin OypOBOW pacTBOp nepenvea-
€TCA B NPUEMHUK XMAKOCTU, 000pyAOBaAHUE OXITAXKAAIOT U OYULLIAIOT, NOCIE YEro 3aHOBO NPOBOASIT UCTILITAHME
C Ucnonb3oBaHUeM 00orbLUIEro KONUYECTBA CTanbHON BaTbl B KOPNYCE PETOPTDI.

9.5.16 NpueMHUK XXMAKOCTU U3BSIEKAIOT U OXIaXKaaloT.

BHUMAHME! Kopnyc peTopTbl HarpeTt A0 BbICOKOM TEMNEpPaTypbl U MOXET BbI3BaTb CUJIbHbIE
0XXOrn NpM KOHTaKTe.

MpumevyaHune — [llpu HaNU4MKN NOBEPXHOCTU pasfena aMynbCUn Mexay HedTAHON U BOAHOK hazaMmn Harpes
obnacTi NoBepxXHOCTU pasfiena MOXET pasnoXuTb aMynbcuio. COBET: crefyeT U3Brneyb peTopTy U3 HarpeBatens, B3SB
3a KoHAeHcaTop. TwarenbHo HarpeTb CTeKNAHHBIA NMPUEMHUK XUAKOCTU BAOMNb NOMNOCH 9MYNbCUU, akKypaTHO Npuknaabl-
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Basi K PUEMHUKY FOPSUYIO PETOPTY Yepes KOPOTKME UHTepBasbl. Henb3a AaThb XKuaKocTU 3akuneTb. Mocne pasnoxeHus
NOBEPXHOCTU pasgena aMynbCU NpUEeMHUKY XXUAKOCTU HAJ0 AaTb OCTbIThb.

3anucbIBaloT NOSHLIA 06LEM KOHAEHCMPOBAHHOM XMAKOCTU Vi n 06beMm Boabl Vi, coGpaHHoii B Npu-
€MHMK XXMAKOCTU. DTU 06bEMbI MEPEBOAAT B MAcCy, BbIpaXKE€HHYIO0 B rpaMMax, kak onucaHo B 9.6.

MpumeuvaHne — [ns cobrniogeHus Lenei TOYHOCTU Ype3BbIMANHO BaXKHO NPABUNBHO CHUTATL MEHUCK XUAKOCTU.
Mpexzae Bcero Bcerga HeoOGXoAMMO ONpeAensATs MEHNCK NPU NOBEPXHOCTU pasfena, Haxoaawenca Ha ypoBHe rmaa. Bo-BTopbix,
A BCEX MEHWUCKOB BO3AYX — XWUAKOCTb 06LEM ONpefensiioT No « HU3LWEH ToHKe» MeHUCKa, Haxoasawenca nocepeanHe npueM-
HUKa XML KOCTU B CAMOW HUXKHER YacTy XUAKOCTU. [Ans HeNpo3paYHbIX XKUAKOCTEN MOXET NOTpeboBaTbCA ONpeaeniuTb BepXHUA
YPOBEHb XUAKOCTU nocepeanHe cocyaa. B-TpeTbux, Ans MeHnckos Boga — HebTb 06beM BoAbl ONPEAESNSIOT B HU3LWER TOYKE.

9.5.17 B3BeLUMBAIOT CTEKIAHHbIAN NPUEMHUK XXMAKOCTU U €ro xuakoe coaepxumoe (Hedtb u Bogy). Mac-
Cy 3anucbiBaloT Kak m4 B rpaMmmMmax.

9.5.18 BebiknioyaloT Harpesartenb. PeTopTy u KOHAEHCATOp U3BMEKalT M3 Harpesatens U OCTaBnsaoT
ocTbiBaTb. CHAMAIOT KOHAEHCaTop.

9.5.19 KoHaeHcaTop U KOHAEHCATOPHYIO TPYOKY yaansior. B3selumBaloT oxnaxaeHHylo peTopty B coope
(wawwy ans npoO, KPbILLKY U KOPMYC PeTOpThl, HAOUTLIN cTanbHON BaTol) 6€3 koHaeHcaTopa. Maccy 3anuchl-
BalOT KaK Mg B rpaMmax.

9.5.20 PeTopTy M KOHAEHCATOP OYMLLAIOT.

9.6 Bbluucnenus. N(paBumeTpuyeCcKuin MeToq

9.6.1 Boluucnsior koadpduuueHt 6anaHca macc 6ypoBoro pacreopa Ha yrneBogopoaHOM OCHOBE Nochne
NeperoHku, Cyxon TBepaon asbl NOCne NEPEroHKN U KOHAEHCMPOBAHHBIX XUAKOCTEN, YTODObI yOeauTbcs, 4to
OHU HaxoaATca B npeaenax £ 3 % Ans TOYHOMO UCMbITAHUA.

9.6.2 BbluncnAoT Maccy xuakoi npobbl 6ypoBoro pactsopa 40 NEPEroHKU B peTopTe:

mg =my —nmy, (16)

rae mg — Macca Xuakoit npoGel Gyposoro pacTeopa, r;
m, — Macca HamnonHeHHoW PeTopThl B cOope (4awa ¢ npoGoM, KpbIlKa U KOPMyC, HabuTbIN CTanbHOW
BaTow), T;
m, — macca nycToil peTopThl B cbope (Hawua Ans npoobl, KPbILLKA U KOPNYC, HAOUTLIA CTanbHO BaToM), I.
9.6.3 BbluMCnAT Maccy cyxon TBepaon dasbl NOCNE NEPEroOHKN B pETOpTE:

my =ms —my, an

rae my — Macca BbICYLLEHHOrO Lnama U3 petopTsl, T;
M5 — Macca oXnaxaeHHoi peToptsl B cOope (Koprnyc HAabUT CTanbHoI BaToOW), T;

m, — macca nycToin peTopTsl B cOope (4aiua Ans npoOdbl, KPbLLKa 1 KOPMNYC, HAGUTbIN CTanbHON BaTOW), I.

9.6.4 BbluncnaloT Macey Xuakocten (HedTu n BoAbl), KOHAEHCUPOBAHHLIX NOCNE NEPErOHKU B peTopTe:

m =my, —ms, (18)

rae m — macca KOHAEHCUPOBAHHOW MAKOCTU (HedpTu 1 BOAbI), T,
m, — Macca OXNMaKaeHHOro NPUeMHUKa XUAKOCTH C KOHAEHCMPOBAHHbLIMMW XXUAKOCTAMM, T,
M3 — Mmacca nycroro, Cyxoro NPUeMHUKa XnaKoCTH, T.
9.6.5 BbluucnsioT maccoBblin 6anaHCc MeToga neperoHku B petopre. CymMma MaccChl BbICYLLEHHOW TBEPAOM
¢hasbl Nocne NeperoHkn My U KOHAEHCMPOBAHHLIX XWAKOCTEN /My NOCNe NEPEroHKM, AENeHHas Ha Maccy Hadans-
Ho Npo6bl BypPOBOrO pacTBOpa Ha YrneBo4OPOAHON OCHOBE mg AomkHa GbITb GonbLe 0,97, Ho meHbLue 1,03:

0,97 <M 403, (19)
mg
Ecnu 310 TpeGoBaH1e HE BbIMOIHAETCS, NPOLEeaypy NOBTOPSIOT.

9.7 Bbluucnenus. O6beMHble OoNn HedTH, BOAbI U TBepAbIX YacTUL,

9.7.1 ObbeMHble AONW HedTH, BOALI U TBEPAbIX YaCTULL BbIYUCAIOT MO U3MEPEHHON Macce NoaBep-
FHYTOro neperoHke B petopte 6ypoBOro pacrsopa Ha yrneBogopoaHOi OCHOBE, Macce Cyxoin TBepaon dassl,
NMOTHOCTU BOAbI, MAOTHOCTU HEd)TM M NIOTHOCTM BYypOBOro pacTeopa Ha yrnesBogopPOAHON OCHOBE MNIOC U3-
MepeHHbIi 06 bEM KOHAEHCUPOBAHHON BOAbI.
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9.7.2 BblumcnaoT maccy HedTu:
Mo =My —Mg =Wy, (20)
rae mg — macca Hedru, T,
m, — Macca HanomnHEeHHOW peTopThl B cOope (4awa ¢ npoGoW, KpbilLKka 1 KOPMYC, HAOUTbIA CTanbHOI
BaTon), r;
Mg — Macca OXNaIeHHOW peTopThl B cBope (Kopnyc HabuT cTanbHOW BaTow), ;
Viy — 0Obem KOHAEHCUPOBAHHO BOABI, M1, uiiM macca Boasbl, 1 (1 mn=17) (cMm. 3.2).

MpumMedaHume — CuuTas NNOTHOCTL BOALI pagHoll 1 a/cm3, Macca Bofbl B rpaMMax YMCHEHHO paBHa o6bemy
BOfbl, UBMEPEHHOMY B MUIISIMMUTPAX.

9.7.3 BbluncnsoT 06LEMHYI0 400 HEPTH:

V,
¢O:100_O:100m07/p0, 21)
Vs Mg /ps

rae 9o — obbemHas gons Hedti, % OT nosnHoro obvLema npooel,
Vo — 00beM HEQITH, MIT;
Vg — o6vem npobkl Gyposoro pactsopa, M,
mg — Macca HedTu, T;
Po — NMNOTHOCTb UCNOMNb3YEeMOW HEPTH, I/MN;
mg — macca xuakor npobel Gyposoro pacteopa, T;
pg — NIIOTHOCTL OypOBOro pacTeopa, Kr/mn.

MpumMmevyaHne — T[INOTHOCTb B (hyHTAX Ha ranfoH NepesoanT B rpaMMbl Ha MUNTTUIUTP NYTeM AENeHNs 3Ha-
YeHUst B PyHTax Ha ranmnoH Ha 8,345.

9.7.4 BblumcnaioT 00bLEMHYIO AONI0 BOALI: y
=100—N% 22
ow (ms/ps) @2
rae ¢, — 06bemHas gons soasl, %;
V\y — 00bem KOHAEHCUPOBAHHO BOABI, M, Unm macca Boabl, 1 (1 mn =171) (cm. 3.2);
Mg — macca »u1akoit npodel GypoBoro pacTeopa, r;
pg — NNOTHOCTL OYypOBOro pacTBopa, Kr/mn.

MpuMmeyaHne — TINOTHOCTb B pyHTaxX Ha ranmoH NepeBoAAT B rpaMMbl Ha MUAAWAUTP NyTEM AeneHUs 3Ha-
YeHuA B pyHTax Ha rannoH Ha 8,345.

9.7.5 BblunucnawTt Josmo Teepaon asol:
94 =100—(pw + o), (23)

rae g4 — 00bemMHas 00 BbICYLIEHHbIX TBEPAbIX YacTUL, B pETOpTe, % OT NOMNHOro o6bema nNpookl;
¢y — 0ObemHas aons Boabl, %;
9o — obbemHas aonsa Hedtu, % OT NONHOro o6bLema NpoobI.

MpumeyvyaHne — BbMucneHHbI 06beM TBepaol dasbl NepeoLieHnBaloT Ha 06beM B3BELUEHHBLIX TBEPAbLIX Ya-
CTUL, TaK Kak pacTBopeHbl conu. ObbeMHasi monpaska Ha MUHepanusaLuio MOXeT 6bITb BBeieHa NPU UCTIONL30BaHUN U3-
BECTHBIX 00beMHbIX KOaPpULIMEHTOB ANsi pacTBOpOB coneit (cMm. pasgen 12). PacueTsl Ans onpefeneHns COOTHOLLEHUS
HedTN 1 BOAbI U coflepXXaHus TBepAom asbl U NMOTHOCTU C NONPAaBKON Takke MOXHO HailTh B pasjene 12.

9.7.6 BbluncnaoT NNOTHOCTb HedTH:

my —ms -\,
po=—t——, (24)
R~ Vw
rae po — NMOTHOCTb UCMONb3YeMOon HeddTh, r/Mn;

m, — Macca OXNaX/ieHHOro NPUEMHUKA >KMAKOCTU C KOHAEHCUPOBAHHLIMU XUAKOCTAMM, T,
Mz — macca nycroro, Cyxoro NpUeMHNUKa XMAKOCTH, T,
Vg — nosHbIn 00beM KOHAEHCUPOBAHHON XXMAKOCTU NOCAE NEPEFOHKU, MIT;
V\y — 00BbEM KOHAEHCUPOBAHHON BOABI, MI1, UMM Macca BoAbI I, (1 Mn = 171) (cMm. 3.2).

MpumevyaHnune — CyuTasd NNOTHOCTL BOALI paBHOW 1 r/MN, Macca BOAbl B rpaMMax YUCIIEHHO paBHa 06beMy

BOAbl, UBMEPEHHOMY B MUNNUNUTpax.
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10 XuMunuyeckni aHann3 6ypoBbIX PacTBOPOB Ha YINeBogOPOAHON OCHOBE

10.1 MpuHUUN

10.1.1 AHanus ans onpeaeneHus wenovyHoctn 6ypoBoro pacreopa npeacraensiet coboii MeToa TUTPO-
BaHUSI, B KOTOPOM U3MepsieTcsl 06beM TUTPOBAHHOI KUCNOTbI, HEOGX0ANMBIN AN peakuuu C LenoYHbIMK (0c-
HOBHbIMK) MaTepuanamm B npobe GypoBOro pacTteopa Ha YrieBoAO0POAHON OCHOBE. 3HaYEeHNUe LUENOYHOCTU
UCMONb3YETCA ANA BbIMMCNEHUS KOHLEHTPALUU HE BCTYNUBLLEN B Peakuuio n3bbITOYHON u3Bectn B GypoBoM
pacTBOpe Ha yrneBOAOPOAHON OCHOBE. M30bITOYHbIE LLEMOYHbLIE MaTepuansbl, Takue Kak U3BECTb, MOMOraloT
cTabunuanpoBaTth IMYyNbCUIO, @ TaKKe HEWTpanu3oBaTb Kucrnotoobpasytolime rassl — AUOKCUA Yrriepoaa u
cynbchua sogopoaa.

10.1.2 AHanu3 GypoBOro pacTeopa Ha CoAepxaHue XrnopuaoB npeacraBnser coboi MeToa TUTPOBa-
HUS, B KOTOPOM M3MepsieTcs 00beM TUTPOBAHHOIO HUTpaTa cepebpa, HeoOXOAUMBINA ANa peakuuu ¢ UOHAMK
xnopuaa (M Apyrux ranouaoB) Ans obpa3oBaHMA HepPacCTBOPUMbIX COMen xnopuaa cepebpa (unu ranouaa
cepebpa). lnsa npoueaypbl UCMLITAHUS MOTYT UCMONB30BaTLCA TE Xe NPobbl, YTO U AN aHanu3a LWENovHOCTH,
npu ycnoeuu, 4to npoba asnserca kucnoi (pH Hwke 7,0). CoaepxxaHue xnopuaos, onpeaeneHHoe ans oy-
pOBOro pacTeopa Ha yrneBoaopOAHOW OCHOBE, MOXET ObiTb OTHECEHO K BOAHON (ha3e A0 TOYKM HACLILLEHUSA.
KoHUeHTpauus pacTBOpUMOIi B BOAE COJSM CBsi3aHa € 9¢pdheKTUBHOCTLIO BYpOBOro pacTBopa Ha yrineBoaopoa-
HOM OCHOBE NPWU KOHTPONE IMUHUCTbIX CMaHLEB 3@ CYET KOHLENLUN «aKTMBHOCTW BOAHOM ddasbl». 3HAYEHUe
MUHepanu3auuu BoAHOM hasbl Takxe Heo6XxoaUMO ANSA BBEAEHUS NONPABKU B 3HAYE€HWE BOAbl NPYU PETOPTHOM
aHanu3e ¢ Uenblo NonyyeHus NpaBunbHbIX KOHLEHTpaLuii TBepaoii dasbl Ansi BypoBoro pacTeopa Ha yrneBo-
JOpOAHOI OCHOBE.

10.1.3 AHanus coaepxxaHusa kanbuusa B OypoBOM pacTBOpe npeacTaBnaet co6oi metToa TUTPOBAHUS,
B KOTOPOM U3MepPSAETCA 00bEM TUTPOBAHHOTO CBA3LIBAIOLLErO kKanbuuii areHta (3ATA), Heobxoaumbli Ans
BCTYMNMEHUs B peakuuio Co BCEM Kanbuuem (MU APYrMMuM pacTBOPUMbIMU B BOAE LLENOYHO3EMENbHLIMU
MoHamu), nepelueawinm m3 GypoBOro pacTtsopa B BOAHYIO ha3y, KOraa CMeCb pacTBopuTenein UCnofb-
3yeTca Ana yaaneHusa 6yposoro pactBopa. UCTOUHUKOM Kanbuusi, coaep>kaHue KOTOporo namepserca B
9TOM aHanuse, MOXeT ObiTb xnopua kanbuus (CaCl,) u ussects [CaO unu Ca(OH),], ncnonbayemeie npu
NpWroToBneHnn OypoBoro pacTsopa, HO 4YacTb KasnbUWa MOXET nonacTb npu 6ypeHuu CKBO3b rMNC unu
aHrnapua (CaS0O,).

10.1.4 Kpome Toro, MOXeT OblTb U3MEPEHO HEKOTOPOE KONUYECTBO 0ObIMHO HEPACTBOPUMOIO KanbLus,
Nony4YeHHoro u3 kapboHara kanbuus npu GypeHun unu u3 kapboHara kanbLusi, UCNornb3yeMoro kak gobaska
kK OypoBOMY pacTeopy. Pe3ynbratbl onpeaeneHus coaepxaHusa Kanbuusa MOryT COBMECTHO C aHanu3oMm co-
AEPXKaHUA XNOPNAA U BOAbI UCMONbL30BATLCA AN BbIMUCNEHNA MUHepanu3auun CaCl, n xnopuaom Hatpus
(NaCl) BogHoii thasbl 6ypoBOro pacreopa.

10.1.5 AHanu3 kanbLyWs MCKIIOYAEeT NPUCYTCTBME MOHOB MarHus (Mg*2). Ecnu oxupaaercs npucyTcTBue
Mg*2, WHeHepy unu onepartopy no GypoBbIM pacTBOpaM HeOBXOAUMO MCMOMNb30BaTh 0COBbLIE MPOLEAYPb
TUTPOBAHUS U pacyeTa MOHOB KamnbLUA U MArHUs.

10.1.6 Mpoueaypbl pacyera, 0CHOBAHHbIE HA STUX XUMUYECKUX aHanu3ax, NnpuBeaeHsl B pasaene 12.

10.1.7 B a1 npoueaypbl BKIIOYEH He0bsi3aTenbHbIM 3Tan unbTpaLum, KOTOPbIA MOXKET yAANUTb MeLLa-
Iowuin ueet npobel pacrteopa. Hanpumep, koraa 6ypoBoi pacTBOp COAEPXMT reMaTtut. Punsrpaumsi noMoraer
ONMpeaenuTb KOHEYHbIE TOYKM BCEX TUTPOBAHMIA, BKMIOYAs aHaNU3 KanbLuMs, 4aXe €CNU reMaTtuT B pacTBope
oTcyTCcTBYET. OAHaKO crneayeT NOMHUTb, YTO (OUMNLTPALUS MOXKET CHU3UTD LLENIOYHOCTD.

10.1.8 Mpu otBope npobbl He0Ox0AUMO CObMNIoAAaTL aKKypaTHOCTb, YTOObI HE HAPYLLMTL €70 0AHOPOA-
HocTb. OcefgaHune unu pasgeneHue das B KOHTEHepe ¢ NpoboN MOXET NPUBECTHU K OLLMOOYHLIM pe3ynbTatam
aHanusa, NosToMy MOXeT noTpeboBarbcsl nepemelumBaHue npobbl. [ipyrue cakTopbl, KOTOPble HEOOGXOAUMO
YYUTBIBATb, BKIHOYAKOT CPOK FOAHOCTM pacTBOpa peareHTa Ans aHanusa, 3arpsi3HeHue marepuanamm, octaB-
LUMMWCA B NUNETKAX, U 3arpsi3HEHUE BOAOW, B3ATON HE U3 AUCTUINIMPOBAHHbIX UM AEMOHU3NPOBAHHBLIX UCTOY-
HWKOB. Bo n3bexxaHue 3arpsi3HEHUA MUNETKM JOIHKHbI UCNONb30BATLCS TONbLKO C PACTBOPOM OZHOTO peareHTa.
EMKOCTM CO BCemMy pacTBOpPaMu peareHTOB AOJDKHbI ObiTb MIIOTHO 3aKYNOPEHbI, €CIIM OHW HE UCNONb3YIOTCA,
1 COOTBETCTBYHOLLMM 06pa3oM YyTUIU3MPOBATbLCS, COFMACHO MHCTPYKLMSIM NMPOAABLA MO UCTEYEHUN CpOKa roa-
HOCTMH.

10.1.9 XumukaTbl Ans TUTPOBAHUA, UCNOSb3yeMble NPU ONMpeAeneHuu LLENOYHOCTU, NOrnowaiT
4acTb LUENTIOYHOCTU. ITY BENMUWHY HA3LIBAKOT «LWENOYHOCTb, HEOOX0AMMAsA ANA OCHOBbI» Vg. [aHHoe
3HaveHne Vg MOXeET GbITb onpeaeneHo npu ucnonssosaqun 0,1 MOnbL/AMS rMAPOKCUAA HATPUS ANS TU-
TPOBaHUA KOHEYHON TOYkM no dbeHondTanemHy TUTPOBOYHON cMecu Ge3 BypoBoro pacteopa. Mocne
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onpeaeneHns 3HadeHne Vg MoxeT GbiTb NpUGaBNEHO K U3MEPEHHOMY 3HAYEHUIO LLENOYHOCTM GypOBOro
pacTBopa Ha YrneBoAOpPOAHOM OCHOBE AMns Mofy4YeHus Goriee TOYHOrO MPeacTaBMNEHUN O LLENOYHOCTH/
KOHLIEHTPAaLUM N3BECTH.

MpumevyaHne — OnMbIT NOKa3LIBAET, YTO €CNU 3HaYeHUA Vg npesbiwatotT 1 Mn 0,1 Monb/AM3 ruapoKensa
HaTpus, PNP MoxeT cofepxaTb 3arpasHeHus unu ferpaguposars. B aTom cnydae HeoBxognMo Kak MOXHO GbicTpee Uc-
nonb3oBaTh cBEXyto ByThins PNP.

10.1.10 JonywieHue, 4To U3BECTL akTuBHa Ha 100 %, MOXET NPUBECTM K MyTaHULE NPU CPaBHEHUU
pe3ynsTaTtoB aHanu3a LEenoYHOCTM CO 3HaYEHMEM OXUAAEMON LLUENOYHOCTH, OCHOBaHHLIM Ha A06aBMNeHHON
napectu. MNonesas (nobaensiemas Ha MecTe) M3BECTb, Kak NPaBuUNo, akTMBHa MeHee YyeM Ha 100 %. AnA
KOMMEeHcaLmMn pasnuynii Mexay pacyeTHsliM U 4o6aBneHHbIM 3Ha4YEHUSMU N3BECTU HEOBX0AUMO onpeaenuTb
aKTMBHOCTb UCTOYHMKA LLENOYHOCTU (M3BecTun). B FTOCT 9179 npuseaeHa npoueaypa, Kotopasi MOXKET UCMOTb-
30BaTbCA ANS KONMYECTBEHHOIO aHanMW3a M3BecTy.

10.2 PeareHTbl U annapartypa

10.2.1 PacTBopuTenk, COCTOALMI U3 MOHONPONMNOBOro acmpnponunerrnukons (PNP).

10.2.2 Cocya ansa TutpoBaHus, 400 MmN MEH3ypKa C KPbILLKOW.

10.2.3 deHondranenH, uHamkaTopHbir pacrsop 1 /100 mn B pacrsope usonponaHona s soge 1:1.
10.2.4 CepHas kucnota, pactsop 0,05 Monb/am3.

10.2.5 Xpomart kanua, MHaMKaTopHbin pacteop 5 /100 mn BOAbI.

BHUMAHMUE! [laHHOe BewecTBO ABNSAETCA KAHLIEPOreHOM U TpebyeT 0CTOPOXHOro obpaleHus.

10.2.6 Hutpar cepebpa, peareHT ¢(AgNO;) = 47,91 riam3 [¢(CH) = 0,01 r/mMn unu 0,282 monb/am3
[0,282 H.], B ByTbInke U3 XxenTOro UM TEMHOTO CTeKna.

10.2.7 OuctunnuposaxHas (no FOCT 6709) unu genoHn3sMpoBaHHas Boaa.

10.2.8 OgHOpa30BbIi WNPUL, BMECTUMOCTbLIO 5 M.

10.2.9 pagynpoBaHHbIN LUAMHAP BMECTUMOCTbIO 25 MI.

10.2.10 MpapgympoBaHHbIe NUNETKW NO ABE BMECTUMOCTLIO 1 1 10 mn.

MpumevyaHune — OpHy Napy NUNETOK UCTIONbL3YIOT AN CEPHOM KUCNOTLI, @ APYTY — AT HUTpaTa cepebpa.

10.2.11 Mpywa ansa nUNETKMU.

10.2.12 MarHuTHasa mewanka ¢ 4 cm (1,5 aioiMa) crep)kHem (C NOKPbITUEM).

10.2.13 BydepHblii pacteop Ans kanbumsa ¢(NaOH) = 1 Monb/am3, N3roToBNEHHbIIi U3 CBEXEro rmapok-
cuaa Hampus, X. 4., cooepxaujeeo kapboHam Hampus ¢ maccoeoli doneli meHee 1 %. bydepHbii pacTBop
XPaHAT B 3aKPbITOW repmMeTU4HON GyThbinu Ans MuHuMU3aLmuu abeopbunn CO, u3 Bosayxa.

10.2.14 NIHOukamop Kanbyus unu 2udpokcuHaghmorsn cuHuli.

10.2.15 34TA, pacmeop, ¢4 ara = 0.1 monb/dm3, cmandapmusosaHHbili deyHampuesbiii dezudpam
amuneHOuamuHmempaykcycHoll kucriomsi (1 cm® = 10 000 me/cm® CaCOj, 1 em® = 4000 me/om® Ca*?).

MpumevyaHune — [aHHblii pacTBop OOTA MMeeT KOHLEHTpauuio B ABa pa3a BhilUe, YeM MCMOMNb3yeMblil npu
aHanuse 6ypoBbIX PacTBOPOB Ha BOAHOW OCHOBE.

10.3 LLlenoyHocTb, HeO6X0ANMMAanA AnNsA OCHOBLI Vg

10.3.1 MeToauka

10.3.1.1 100 mn pacteoputens PNP HanusatoT B 400 mn MEH3ypKy unu 6aHKy BMECTUMOCTbIO 1 nuHTA.
CMm. npumevaHus K 9.3.9 ana noapo6Hoi nHpopmaumm o PNP.

10.3.1.2 Oo6asnsior 200 MN AUCTUNNUPOBAHHOM (MU AENOHU3UPOBAHHOW) BOAbI.

10.3.1.3 Oobasnsiot 15 Kanenb UHAMKATOPHOrO pacTeopa heHondTanenHa.

10.3.1.4 NepemerumBas MarHUTHON MELLANKOW Tak, YTOObI BLICOTA BOPOHKM COCTaBMsANa NONOBUHY Bbl-
COTbI XXMAKOCTU, CMECb HeMeANneHHO TUTpytoT 0,1 Monb/N rmapokcuaa HaTpus 40 NOSIBNEHUS NETKOro Po30BO-
ro useta. Pesynerar sanuchiBatoT Kak Vi, on-

MpumevyaHue — Takoit cnocob nepeMelLNBaHNS BaxXeH, NOCKONLKY Goree aHepruiHoe nepemMeLlMBaHe Mo-
KET NPUBECTU K OLUMBOYHBLIM pesynsTaTam.

10.3.1.5 MepemeLunBaHne NPoAOMKAIOT B Te4eHUE 5 MuH. ECnin po30BbIA LBET HE UCYE3AET, KOHEYHast
TOYKa AOCTUrHYTA. ECnn po30BbIN LIBET UCHE3AET, NOBTOPAIOT npoueaypy no 10.3.1.4.
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10.3.2 Bbluncnenusn
Vg =WNaoH: (25)

rae Vg — LWENoYHOCTb, HeoBxoanmas Ans OCHOBBI,
VNaon — 00bem 0,1 monb/mn NaOH, mn.

10.4 LLleno4yHoCTb BCEro 6ypoBoro pacreopa Vi

10.4.1 Metoauka

10.4.1.1 100 mn pacrBoputensa PNP go6asnsitoT B TUTPOBArbHbIA COCYA.

10.4.1.2 5 Mn Wwnpuy, 3anonHAT OypoBbIM PACTBOPOM BhILLE 3 MJT OTMETKU.

10.4.1.3 2,0 mn BypoBoro pacTsopa BNpbICKUBAIOT B TUTPOBAMLHbIN COCYA. 3HAYEHUE 3anuChIBAKOT Kak V.

10.4.1.4 BypoBoi pacTBOp Ha yrneero0pOAHONW OCHOBE M pacTBOPUTENb NepemMeLLnBaloT BpaLLeHuem
cocyaa 40 AOCTUXKEHUS OQHOPOAHON CMECH.

10.4.1.5 JobasnatoT 200 Mn AUCTUANUMPOBAHHONM (MW AEUOHU3UPOBAHHOMN) BOAbI. ECnn dmnsrpaums He
Tpebyerca, nepexoaar cpasy k 10.4.1.7.

10.4.1.6 3tan dunsTpaummn (HeobaA3aTENbHbIN):

1) CMecb NnepeMeLunBatoT B Te4eHUe 5 MUH. MarHMTHOW MELIAnKON Tak, YToObl BbICOTa BOPOHKM COCTaB-
NAana nonoBUHY BbICOTbI XKUAKOCTH.

2) Cmech nepenueaioT B punsTp-npecc Ans HU3KON TemnepaTtypbl/HU3Koro aasrneHus no API ¢ dunb-
TpoBanbHOIN Bymaroi B coorseTcTBum ¢ FOCT 33213.

MpuMeyaHune — [nsA uenei gaHHOro NONOXEHUs aHanorom ABNSAeTcA cTaHgapT [33].

3) 3akpbIBAlOT Kamepy Npecc-PunsTpa U NPUKNagbIBaloT aasneHue 690 kMa (100 ¢yHT/aiim2). He
crneflyeT ucnonb3osatk GannoHsl ¢ CO, unu apyrue emkoctu ¢ CO, ANA co3aaHua aasneHus. PekomeHao-
BaHHbIM UCTOYHMKOM AaBMNeHUs SIBMISIETCS a30T UMW 3aKUChb a3oTa.

BHMMAHUE! 3anpewaetca ncnonb3oBaTbh GanfoHbl ¢ 3aKUCbIO a30Ta B KayeCcTBe UCTOYHMUKA
OaBrieHus npu unsTpaumMmn Npu BLICOKOM TemMnepartype/aaBneHnn. 3aKucb a3ora MOXeT CAEeTOHUPO-
BaTb NPU BLICOKOM AABJIeHUU/TEMMNEPATYPE NPU HANNMYUKN CMA3KU, He TN UnNK yrnepoamnCTbLIX MaTepm-
anoB. BannoHbl ¢ 3aKUCBIO a30Ta MOIYT UCNONb30BATLCA TONbLKO AN aHarNM3a KapooHaToOB ¢ NOMO-
Wb rasoaHanusaropa Mapperta B coorBetcTBumM ¢ FOCT 33213, paspen A.5.

4) Becb chunsTpaT cOOUPAIOT B YUCTYIO MEH3YPKY, NOKA KAMEPA HE CTAHET CyXOM.

5) Vicnonbaylot BeCb punbTpaT u npogomkaiot cornacHo 10.4.1.7.

10.4.1.7 JoGaenAoT 15 kanenb MHAMKATOPHOrO pacreopa eHondranenHa (10.2.3).

10.4.1.8 lNepemeLumBan MarHUTHON MELLIANKOM TaK, YTOObI BbICOTA BOPOHKU COCTABNAMA NOMOBUHY Bbi-
COTbl XWAKOCTU, CMECh HEMEANEHHO TuTpyioT 0,05 monb/am3 CEPHOW KUCNOTbI A0 UCYE3HOBEHUSA PO30BOIO
uBera.

NMpuMeyaHus

1 Takoii cnocob nepemelLMBaHNA BaXKeH, NOCKONbKY 6onee sHepruvHoe nepemellnBaHne MOXET NPUBECTU K OLLU-
604YHBIM pesynbTaTaM.

2 MoxeT noTpeboBaTbCA NpeKpaTUTL NepeMellMBaHMe cMecu M AaTb ABYM dasam pasaenutbes ANs Toro, Y4Tobbl
Bornee TO4HO yBMAETH LBET BOAHON hasbl.

10.4.1.9 MNepemeLumBaHne NpoaoMKAIOT B Te4eHne 5 MuH. ECnu po30BbIli LBET HE NOABNSETCS BHOBb,
KOHEYHasi TO4ka AOCTUrHyTa. ECnu po3oBbii LBET CHOBA NosBNsieTcsl, Bo3pawaorca K 10.4.1.8. O6bem
0,05 monb/aM3 CepHOI KMCAOTbI 3aNUCKLIBAIOT Kak V(H,S0,) B Munnunurpax.

10.4.1.10 O6bem pactsopa 0,05 Monb/aAM3 cepHOii KUCNOTHI V(H,SO,), BbIpaXXeHHbLIN B MUANMAUTPAX,
HEOoOX0AUMBIN AN AOCTUKEHNS KOHEUHOW ToUku B 10.4.1.9, NICNONL3YIOT AN BLIMUCNEHUSA LLENOYHOCTU BCETO
GypoBoro pacTsopa Vy, kak NOsIHY0 KOHLIEHTPALMIO U3BECTH BO BCeM BypoBOM pacTsope CCa(OH)y,DF-

10.4.2 Pacyetbl

~ Vhso, VB

Ve (26)

K

Cca(oH),DF B = 1299%; @7)
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Cca(OH)zDF,B 28)
C =
Ca(OH),F o
(o), Cca(oH),’ %
rae Vi — LLENOYHOCTL BCero Byposoro pacteopa, Mn, 0,05 Monb/n cepHoii KUCMOTHI,
Vi — LLENOYHOCTb, NOTPedNsiemMas OCHOBOW, M,
VH2304 — o6bem 0,05 Monb/AM3 CepHOIt KUCROTbI, MJT;
Vg — 0bbem npobbl BypoBOro pacreopa, mn;
CCa(OH)p,DF,8 — MOMHASA KOHLIEHTPALNS N3BECTU BO BCEM O6ypoBoM pgcnaope, dyHT/Bappens;
CCa(OH)p,F ~ — KOHUEHTpauns u3sectu, fobasnsiemMon B none, Kr/M°unu yHT/6appens;
CCa(OH)p,% — 3HAYEHNE aHann3a U3BECTU, BbIPAXKEHHOE Kak BecoBas aons.
MpuMeYaHne — Vi aHamormuHo Pgy, McrnonbaoBaHHoMy B FOCT 33213. Vg — o6bem 0,1 monb/am3 pac-

TBOpa rujpoKkeuaa Hatpus, HeoBxoguMbIA AN JOCTUKEHNS KOHEYHON TOYKU No deHondTanenHy B CMecU pactsopa Ans
TUTpoBaHUA 6e3 BypoBoro pacTeopa. [oneBas 3BECTb OTHOCUTCS K KONMUYECTBY U3BECTM MONEBOrO Ka4ecTBa, KoTopas
6ynet fobaeneHa B cucteMy GypoBoro pacteopa ANnA AOCTMXEHUS HEOBXOAUMON KOHLEHTpaLumn n3secTu. Monesas (4o-
G6aBnseMas Ha MecTe) U3BeCTb, KaK NpaBuIo, akTueHa MeHee YeM Ha 100 %.

10.4.3 KoHueHTpauuio n3sectu Bo BCeM OypoBOM pacTBope CCa(OH), BBIMNCNIAIOT NO dhopmynam:

Cca(oH),DF.c = 3708V (29)
Cca(oH),pF B = 1299V, @)
roe V, — LENOYHOCTb BCero 6ypoBoro pacteopa, mn, 0,1 H. CepHOI KUCNOTI;
K

CCa(OH)yDF, — MOMHASH KOHLIEHTPALS U3BECTM BO BCeM OYPOBOM pacTeope, (hyHT/Gappen;
CCa(OH)pDF,c — MONHAS KOHLIEHTPALVS U3BECTH BO BCEM GYPOBOM pacTBope, Ki/M>.

10.5 KoHueHTpauumsa xnopuaa BO BceM GYPOBOM pacTBope

10.5.1 MeTtoauka

10.5.1.1 BbinonHAKT npoueaypbl Ana onpeaenenuna wenodydoctu ¢ 10.3 no 10.4 sknouutensHo. lMo-
FIy4eHHbIN pacTBOP UCMOMbL3YIOT ANS aHanusa KoHUeHTpauuu xnopuaa. CMecb AnA TUTPOBaHUA B JAHHOM
aHanuse Heobxoaumo caenatb kucnou (pH Hwke 7,0) nytem gobasnenua ot 10 go 20 kanenb unu Gonee
0,05 Morb/aM3 CepHOIi KUCNOTDI.

10.5.1.2 [lo6aBnsioT 3 M MHAUKATOPHOIO pacTBopa xpoMara kanus (10.2.5).

10.5.1.3 31an dunbTpauumn (HeobasarenbHbii):

1) Cmecb nepemMeLLMBaloT B TEYEHME 5 MUH. MarHMTHOWM MELLIANKOW Tak, YTOObl BbICOTA BOPOHKU COCTaB-
nsna nonoBUHY BbICOTbI XXMAKOCTHU.

2) CMmecb nepenusaiot B GUNbTP-Npecc Ansi HU3KOW TeMnepaTypbl/HM3koro gasneHnsa no API ¢ unb-
TposanbHoui bymaron B coorsercTeuu ¢ FTOCT 33213.

MpuMevyaHune — [Ind ueneit AaHHOTO NOSOXEHUS aHANorom SBNAETCA cTaHaapT [33].

3) 3akpbiBaloT Kamepy npecc-punkTpa M NpuknaabIBaloT gasneHue 690 kMa (100 dyHT/atoiim2). He
cneayet ucnosb3oBatk GannoHel ¢ CO, unm apyrue emkoctu ¢ CO, Ana cosnaqua aasnequs. Pekomeno-
BaHHbLIM UCTOMHMKOM JABMEHUSA SBNSETCH a30T UMK 3aKUCb a3oTa.

BHUMAHUE! 3anpewaercsa Mcnonb30BaTbh 6asfioHbl ¢ 3aKUCbHO a30Ta B KavyecTBe MCTOYHUKA
AasrneHusa npu duvnsTpaumm Npyu BLICOKOM Temneparype/aaBneHun. 3akKMcb a3ota MOXeT CAETOHMPO-
BaTb NPU BbICOKOM AaBreHUU/TeMnepaTtype npu HarmM4yMm cMasku, HeTi unu yrnepoamncTbix MaTepu-
anoB. BannoHsbl ¢ 3aKMCbI0 a30Ta MOTYT UCMONbL30BATLCA TONMbKO ANA aHanu3a kKapooHaToOB C NOMO-
Wb rasoaHanusaropa MNappera B coorBetcTtBumn ¢ FOCT 33213, paspen A.5.

4) Becb hunbTpat coOMpaloT B YMCTYIO MEH3YPKY, MOKA KaMepa He CTAHET CyXOW.

5) Ucnonb3yloT BeCb UNLTPAT M NpoAomKaroT cornacHo 10.5.1.4.

10.5.1.4 MeanenHo Tutpyiot 0,282 monb/n (0,282 H.) HuTpaTtom cepebpa (10.2.6), npu aTom GbICTPO No-
MELLUMBAsA MarHUTHOW MELLIASIKOW, MOKa He MOSABUTCS OPaHXKEBO-PO30BbIN OTTEHOK, YCTOMYUBLIM HE MEHee 1 MUH.

MpuMeyvaHus

1 MoxeT notpeboBaTbca NpeKkpaTuTb NepeMeLlMBaHue CMeCH U AaTb ABYM hazam pasgenutbes Ans Toro, YTobwbl
6ornee TOYHO yBMAETb LIBET BOAHOI (hasbl.

2 B npouecce TUTpOBaHUS MOXET NoTpeboBaTbCa AONONHUTENBHBIN UHAWKATOPHLIN pacTBOP XpoMara Kanus.
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10.5.1.5 O6Lem 0,282 monk/am3 (0,282 H.) HuTpaTa cepebpa, V(AgNO3) B Munnmnutpax, Heobxoam-
MbIi ANS 4OCTUXKEHUSA KOHEYHOW Toukm B 10.5.1.3 AN BbIMUCNIEHUA KOHLIEHTPaLUK Xnopuaa BO BCeM OypoBOM
pacTBope Cg- pf-

10.5.2 PacueTnbl

10 000Vagno,
Corpr = v (30)
rA€ Corpp  — KOHLIGHTpaumsi x1opuaa Bo Bcem GypoBOM pacTBope, Mr/I;
VAgNo3 — 06bem 0,282 monb/am3 (0,282 H.) HuTpara cepebpa, Mn;
Vg — o6wem npobbl BypoBOro pacreopa, M.

10.6 KoHUeHTpauma kanbLumsa BO BceM 6ypoBOM pacTBope

10.6.1 MeToauka

10.6.1.1 Oob6asnsior 100 mn pacreoputens PNP B TUTpOBanbHbIN COCYA, UMEIOLLMIA KPbILLIKY.

10.6.1.2 5 Mn WwWNpyY HaNOMHAIOT OypOBbLIM PACTBOPOM HA YINEBOAOPOAHOW OCHOBE Aanee 3 M OTMETKU.

10.6.1.3 2,0 mn1 GypoBOro pacTopa BMPLICKUBAIOT B TATPOBATIbHLIA COCYA. 3HAYEHWUE 3anUCbIBAIOT Kak Vg.

10.6.1.4 BypoBo# pacTBop Ha yrnesogOPOAHOM OCHOBE U pacTBOpPUTENb NepeMeLuMBaloT BpaweHUeM
cocyaa A0 AOCTMKEHUSI OAHOPOAHOM CMECHU.

10.6.1.5 Jo6asnsior 200 M AUCTUNNUPOBAHHON UNKU IEMOHU3UPOBAHHON BOALI B TUTPOBASIbHbIN COCYA.

10.6.1.6 31an dunsrpaumm (HeobsA3aTeNbHBIN):

1) Ecnn counsTpayms Heobxoauma, CMeChb NEPEMELLIMBAIOT B TEYEHUE 5 MMH. MArHUTHON MELLIAanKon Tak,
4YTOObI BbICOTA BOPOHKU COCTABIISANA NOMOBUHY BbICOTbI XXMAKOCTHU.

2) CMecb nepenusaioT B OUINLTP-NPEcC AnA HU3KOW Temneparypbl/HU3koro gasnexHunsa no APl ¢ ounb-
TpoBanbHo Bymaron B cootsercteuu ¢ FTOCT 33213.

MpumevyaHune — [N uyeneil faHHOTO NONOXEHNS aHaNoroM siBNsieTcsA craHaapT [33].

3) 3akpbiBaloT kamepy npecc-punkTpa U NpuknaabiBaloT aasnedue 690 kMa (100 dyHT/aoiimM?). He
crnefyet ucnonb3oearb 6annoHbl ¢ CO, unu apyrue emkoctn ¢ CO, Ans co3faHns AaBneHus.
4) Becb chunbrpart cobupatoT B YMCTYIO MEH3YPKY, MOKA Kamepa He CTaHeT CyXOn.
5) Ncnonb3yiloT BeCb (hunbTpat u npoaomkaioT cornacHo 10.6.1.7.
10.6.1.7 Jo6asnsior 6,0 Mn (1 monb/am3) GycdepHoro pacteopa ruapokcnaa Hatpus (10.2.13).
10.6.1.8 Job6asnsior ot 0,7 40 1,0 r nopoLwka Ana UHANKALMKU KanbLuUS.
10.6.1.9 TuTpoBanbHbIA COCYA NOMELWAOT HA MArHMTHYIO MELLANKY U OMYCKaloT CTEPXKEHDb.
10.6.1.10 TUTpoOBaHME NPOBOAST O4EHb MeANEHHO, fo6asnsas no kanne 0,1 monk/am3 pacrsopa SATA
U3 NUNETKU, NPU 3TOM CKOPOCTb MELLANKN A0MkHA ObITb JOCTATOYHON, TONbKO YTOObI NPMBECTU B ABUXEHUE
BOAHYIO (HWKHIOW) ha3dy, HE NnepemeLLMBan BHOBb BEPXHIOW U HWKHIOW dasbl. B KOHEUHON Touke Habnioaa-
€TCA SIBHOE W3MEHEHME LIBETA C KPACHOBATOIO Ha cuHe-3eneHbili. OTmeyaloT aobaBneHHbin 06bem STA
(Vagra) B MUNAMNUTPAX.
10.6.1.11 Obbem SJJ,TA(VSHTA), HeobxoAnUMbIN ANA A0CTUXKEHUSA KOHEeYHOW To4kK B 10.6.1.10, ucnonb-
3YI0T ANst BbIYMCNEHNS KOHLEHTPALIMK KanbLus BO BCeM GYpOBOM PacTBope, Cc,+2 -
10.6.2 PacueTbl 4000V,
Copi2pp = — B, @1)
a™“,DF Vg

rA€ Coa+2 pp — KOHLEHTPaLMA KanbLna BO BCEM GypoBom pacteope, Mr/m;
Vanra — 06bem 0,1 mons/am® pacteopa SATA, mn;
s — 06beM npobbl BypoBOro pacraeopa, M.

11 OnpeperneHne 3NeKTPUY4ECKON YCTONYMBOCTHU
11.1 MpuHUMN

11.1.1 SnekTpuyeckas ycronumBocTb (ES) GypoBoro pactsopa Ha yrneBoAOpPOAHON OCHOBE CBSi3aHa CO
CcTabUNbHOCTLIO ero aMynbCuM U HedprecMaunsalowweri cnocobHocTbio. ES onpeaensior nyteM nogaym nu-
HENHO U3MEHSIEMOTO HaNpPsHKEHMEM CUHYCOMAANBHOIO ANEKTPUYECKOro CUrHana Yepes napy napansesbHbiX,
NNOCKO-NIaCTUHYATbIX SNEKTPOAOB, MOTPY>XEHHbIX B 6ypOBON pacTBop. Mony4eHHbI TOK OCTAaeTCs HU3KUM A0
JOCTUXXEHUSI MOPOTrOBOTr0 HaMPSHKEHUA, NOCNEe Yero TOK pe3ko Bo3pacTaer. TO NOPOroBOe HanpshKeHUe
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Ha3bIBAOT 3NEKTPUYECKON YCTONYMBOCTLIO BYpOBOro pacTteopa Ha yrneBo4OpPOAHON OCHOBE U ONpeaensiorT
Kak HanpsbkeHue (MMKOBOE B BOSbTaXx), UBMEPEHHOE MPu AOCTUXEHMU TOKa 61 MKA.

MpumeyaHne — CuHycouaancHoe U3MeHeHUe, yKkazaHHOe ANA NMUHEeRHOro U3MEHeHWs HanpsikeHns), Gonee
apheKTUBHO NofaeT HanpshKeHWe Ha pacTBOp U AaeT 3Ha4uTenbHo Sonee HU3kue 3HadeHns ES (3avacTyto meHee nono-
BWHbI), YeM OCTPOKOHEYHas hopma BONHLI Mpubopa, onucaHHas B NpedblayLUmx U3fgaHusx JaHHoN YacTu ctaHgapTa [33].
CUMMETPUS CMHYCOMAanbHOro curHana Takke noAaBnseT cKomnneHue TBepAoi dasbl Ha MOBEPXHOCTU 3M1EeKTPOAOoB U No-
BbILLAET BOCMPOU3BOAUMOCTL UCTbITaHUA. JNA fanbHeLuero yny4LleHns BOCNpon3BogMMocTy cneludukalusa npubopa
BKIO4@ET aBTOMaTUYeCcKoe NTMHENHOE N3MEHEHWNE HanpsiKeHNs ¢ (OUKCUPOBAHHO CKOPOCTHLIO M3MEHEHNS.

11.1.2 XUMUYECKMNI A COCTaB U OMbITHbIE AaHHbLIE O caBure BypoBOro pacTBopa He HanpsAMy KOHTPO-
nupyloT abcontoTHyo BenuunHy ES. COOTBETCTBEHHO, HE CneayeT MHTEPNPETUPOBaTL HedpTeCMaunBaemoe
COCTOsIHME BYypOBOro pacTesopa no eaMHUYHbLIM namepeHuam ES. ns npuHATMSA peLeHunii O BHECEHUN U3Me-
HEHUI HA OCHOBE 3Ha4eHuin ES HeoBxoaumMo pyKOBOACTBOBATHLCS OMNbITOM.

11.2 Annapartypa

11.2.1 Usmeputenb SNeKTpUHECKON YCTOWYMBOCTU CO CNEAYIOLLMMM XapaKTePUCTUKAMK:
- ¢hopma curHana cuHycouganbHas, < 5 % obLmuX HeNIMHENHbIX UCKaXKEHUN;
yacTtoTa NoCcTosiHHOro Toka — (340 £ 10) INy;
edVHULbI Ha BbIXOAE BOMbT NUKOBOIO HaMpPSXKEHUS;
CKOPOCTb N3meHeHnss — (150 + 10) B/c B aBTOMATMYECKOM PEXMME;
AunanasoH — (3 + 2000) B (nuk);

- Tok cpabartbiBaHmsa — (61 + 5) MKA (nuK).

11.2.2 3nekTpoabl CO CrneayoLlwmMmMm XapakTepucTukamum:

- Marepuan rHesga, CTOMKUIA K KOMNOHEHTaM GypoBOro pacTeopa Ha yrneBogopoaHON OCHOBE NpU TEM-
neparype 4o 105 °C (220 °F);

- Marepuan — KOppPO3UOHHO-CTOWKWI MeTann;

- anametp — (3,18 £ 0,03) mm [(0,125 £ 0,001) arovima];

- paccrosiHue (3asop) (1,55 £ 0,03) mm [(0,061 £ 0,001) atorima) npu 22 °C (72 °F).

11.2.3 KanubpoBouHble pe3ucTopbl/anoabl CO CNEAYIOLMMU XapaKTe PUCTUKAMM:

- KONMYecTBO — ABa (AN HU3KOIO U BbICOKOTO HAMPSHKEHUS);

- TUN — CTaHAapPTHbIW PE3UCTOP UM ONOPHbLIE ANOAbI;

- Anana3oH — AaloT nokasaHus HanpskeHus (ES):

- Hu3koro: ot 500 ao 1000 B;
- BbICOKOro: > 1900 B;

- TOYHOCTb — 2 % OXXMAAEMOrO HaNPsHKEeHUs, TEMNepaTypHas nonpaska — no Tabnuue npoussoautens

(npu HeoGxoaAUMMOCTU, ecnu NpegoCTaBNEHA).

n punMmeyaHune — CTaHAapTHbIe pe3nUCTopbl UCNONBL3YHTCA ANA NPOBEPKA OTHOLLEHUA rnokasaHui HanpsixeHua
K TOKY Cpa6aTbIBaHV|H. OI'IOprIe AWOoAbI NPOBEPAIOT NOKa3aHNA HanpAaXXeHNUA HenocpeACTBEHHO. OntumanbHoe AoBepue K
pa60Te nameputensa SHEKFPMHECKOVI y0T0I7ILII/IBOCTI/| AocTuraeTca npu UCnornb3oBaHUKU pe3ncTopoB U AU0A0B.

11.2.4 TepmomeTp agnanasoHoM uamepenun ot 0 go 105 °C (ot 32 go 220 °F).
11.2.5 Buckosumetp Mapuua.

11.2.6 Yaiua BUCKO3UMETPA C perynupyemMon TeMneparypon.

11.2.7 A30nponunoBbIi CNNPT.

11.3 Kanu6poBka u npoBepka paborbl o6opyaoBaHusA

11.3.1 3nekTpoaHbIA 30HA U Kabernb NPOBEPSIIOT HA NpeaMET NOBPEXAEHWA.

11.3.2 MNMpoBepAOT OTCYTCTBME OCaZKa MO BCEW ANUHE 3a30pa Mexay anekTpogamMu U OTCYTCTBUE 3a-
rPA3HEHMI M BNaru Ha CoeguHeHnn ¢ Npubopom.

11.3.3 3neKTpoAHbIA 30HA OTCOEAUHSIOT (ECNU BO3MOXHO) M NPOBOAAT NUHENHOE U3MEHEHUe Hanps-
KEHUSA, Cneays UHCTPYKLIMM K U3MEPUTENIO NEKTPUYECKON yCToMunBocTu. Ecnu usmepurens paboraer npa-
BWIbHO, NokasaHue ES AOmMKHO AOCTUYL MAKCUMAarbHOIO HaNPsHKEeHUs!, A0NYCTMMOTO ANst AAHHOTO npubopa.

11.3.4 OneKkTpoAHbI 30HA BHOBb MOACOEAUHAIOT K M3MEPUTENIO U MOBTOPSAIOT JIMHENHOE U3MEHEHUE
HanpsbkKeHus Ha Bo3gyxe. BHOBbL noka3anue ES A40MmKHO 40CTMYL MAKCUMArbHOTO HaNpsXkeHus1, 4OMyCTMMOro
AnA aaHHoro npubopa. Ecnu 3Toro He NPOMCXOAUT, BO3MOXHO, TPeOyeTCA OUMCTKA UIM 3aMeHa JneKTpPoaHOro
30HAa U coeauHUTENS.
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11.3.5 JluHeliHOEe n3MeHEeHMe HanpsKEHUS NOBTOPSIIOT C 9NEKTPOAHLIM 30HAOM, ONYLLUEHHLIM B BOAONPO-
BOAHYIO BoAy. MokasaHue ES He aomkHOo npesbiwaTh 3 B. Ecnu nokaszaHue ES npeBbiwwaet 3 B, anekTpoaHbIn
30H7 HEODXOAMMO OUUCTUTL UIU 3aMEHUTD.

11.3.6 TouHocTb n3meputensa ES npoBepsiloT cTaHAapPTHLIMKM PE3MCTOpaMu UNKU OMOPHbLIMKU AUOAAMU
(cm. npumeyvanue k 11.2.3). Mokasanua ES pomiabl nexartb B npegenax 2,5 % (COBOKynHasi HeonpeaeneH-
HOCTb U3MEpUTENSA U pe3ucTopa/anoaoB) OT OxuaaeMbix 3Ha4eHUN. Ecnu nokasanusa ES BbIXoaAT 3a AaHHbIN
AunanasoH, npubop Heo6Xx0AUMO BEPHYTb NOCTABLUMKY ANA HACTPONKU UK PEMOHTA.

Mpumevyanue — [poueaypa, ykasaHHas B AaHHOM nogpasgene (11.3), He npoBepsieT hopMy konebaHuii, Ya-
CTOTY NEepeMeHHOro Toka Mnn CKOPOCTb NIMHERHbLIX M3MeHeHWi. Mepuoguyeckan NpoBepka U3MepUTENst U ANEKTPOJHOTO
30HAa KBaNnUMULMpPOBaHHLIM TEXHUKOM obecneunT cootBeTcTBUE 060UX NPpUBOPOB BCEM TpeboBaHUSIM.

11.4 Metoauka

11.4.1 MNpoBoaAaT kanuGpoBky/npoBepKky paboTbl 060pyaoBaHus (cm. 11.3).

11.4.2 MNpo6Gy 6ypoBOro pacrTeopa npoLeXuBaloT yepes BOPOHKY Mapwa (cm. 7.2).

11.4.3 MNpoby GypoBoro pacresopa NMOMELLAIOT B Yally BMCKO3MMeTpa Temneparypoi (50 + 2) °C
[(120 + 5) °F]. 3anuceiBaloT Temneparypy OypoBoro pacreopa.

11.4.4 KopnycC anekTpoAHOro 30HAA TLLATENbHO OYULLAIOT YUCTLIM GyMaXkHbIM nonoteHueM. Heckonb-
KO pa3 MpOoYMLLIAIOT MOMIOTEHLEeM 3a30p MEXAY anekTpoaamu. SnNeKTPoAHbLIN 30HA NOrPyXAIoT U BpaLlaloT B
YIMeBoAOpPOHOM OCHOBE, UCMONb30BAHHOW ANs NpurotoBneHus 6ypoBoro pacteopa. Ecnu yrnesoaopoaHas
OCHOBA OTCYTCTBYET, J0NYCKAETCH UCMNONb30BaTh APYron Yrnesoaopoa unu MArkuil pactTBopuTENb, Takon Kak
M30MpPONUIIOBbLIA CNMPT. DNEKTPOAHBIA 30HA, OYMLLAIOT U CYLLAT, KaK YKa3aHO BbiLUE.

MpumeyaHne — He gonyckaeTcs UCMONL30BaHUE AN OYUCTKW 3MEKTPOAHOrO 30HAA UMK KaBens Molowmx
pacTBOPOB WM apPOMATUYECKUX PacTBOPUTENEi, TaKUX KaKk KCUror.

11.4.5 Mpo0Gy, Harpetyio ao 50 °C (120 °F), nepemMeLLmMBaloT BPY4YHYIO 3NEKTPOAHBIM 30HAOM NPUMEPHO
10 ¢ AN JOCTUXKEHUS OQHOPOAHOIO COCTaBa u Temneparypbl GypoBOro pacreopa. SnekTpoaHbIN 30HA yCTa-
HaBMUBAIOT TaK, YTOOLI OH HEe Kacancs AHa UM CTEHOK eMKOCTM, a NOBEPXHOCTU 9NeKTPOAOB Gbinu NosHo-
CTblO NOKPLITLI NPOB6ON.

n puMmedaHune — McnonesoBaHue LWTatnea Ans KpenneHna 3oHga NOMOXeT npegoTBpaTtuUTb €ro CONpUKOCHO-
BeHWe C AHOM U CTeHKaMW eMKOCTH.

11.4.6 HaunHaoT nMHEenHoe nameHeHne HanpsxkeHusa. Mpoueaypy BbINOSHAIOT B COOTBETCTBUM C PYKO-
BOACTBOM K U3MEPUTENIO SMEKTPUYECKON YCTOMYMBOCTU. B X04€ UCNbITAHWA He J0nycKaeTcs ABUraTh arek-
TPOAHbIV 30HA.

11.4.7 Mo 3aBepLUEHUN NTMHENHOTO U3MEHEHUA HanpsKeHMA OTMevaloT 3HavyeHue ES, otobpaxaemoe
YCTPOMCTBOM AN CHATUSA NOKa3aHuM.

11.4.8 MoBTOPSAIOT Npoueaypy ¢ Toi e npo6oit 6yposoro pacteopa. Mony4eHHble aBa 3Ha4yeHus ES He
OOMXKHbI pasnuyaTbea 6onee yem Ha 5 %. Ecnu pasHOCTb Mexay 3HavyeHusimu coctaensiet 6onee 5 %, He-
06x04MMO NPOBEPUTL M3MEPUTENL UMK 30HA Ha HanU4Yne HeNCNpaBHOCTH.

11.4.9 3anucbiBaloT cpegHee 3HaYeHue AByX usMepeHun ES.

12 Pacuet coaepxaHusa U3BeCTU, conen u Teepaon cdasbl

12.1 MpuHuMn

12.1.1 Bbin pa3paboTaH npssMoi METOA BbIMMCIEHMA COAEpPXKaHUsi ABOMHOM conu Ans 6onee nerkoro
U MEHee rpoMO3aKOro pacyera npu onpeaeneHuyn CoaepXaHwusi M3BECTU, conen U TBepaon asbl, He Tpe-
Oytowmin utepauyuin. Ona gaHHbIX pacyeToB TpebyeTCst KanbKynAaToOp UM KOMMbIOTEPHAas CBOAHasA Tabnuua.
YpaBHeHus B 9TOW npoueaype no3BOSIAOT PaccUnTaTbh KOHLEHTPaLUIO CredyowmXx KOMNOHEHTOB GypoBOro
pacTBopa Ha yrnesoaopoaHON OCHOBE:

a) U3BECTH, BbpaXkeHHON kak Ca(OH),, Bo Bcem BypoBom pacTBope;

b) CaCl, n NaCl Bo Bcem GypoBomM pacTsope;

¢) CaCl, n NaCl, pacTBopeHHbIX B BOAHOW hase;

d) TBEpabIx YacTuy Manoi nnotHocTu (conn NaCl n BeIBypeHHO nopoasbl);

€) yTshKenuTens.
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12.1.2 NpuBeaeHHbIe HMXE N NCNONb30BaHHbIE B YPaBHEHUSX AaHHbIE ONpeAeneHbl B X04e aHanu3os
OypoBbIX PacTBOPOB Ha YrNeBOAOPOAHON OCHOBE, yKa3aHHbIX B pasgenax 5, 9 u 10:

a) NNOTHOCTb BypoBoro pacteopa (cMm. pasgen 5);

b) weno4HocTb Beero Gyposoro pacteopa Vi (cm. 10.4);

C) KOHLEHTpaLma Kansuus B0 BceM BypoBOM pacTeope Cca*2,pF (CM. 10.6);

d) KOHUEeHTpauusa xnopuaa Bo Bcem BypoBOM pacTBope Corpr (CM. 10.5);

€) 00beM PeTopTHOI HepTH V5 n 0GbeM PETOPTHOI BOAbLI V,, (CM. pasaen 9).

12.1.3 U3BecCTHbIE UNu npeanonaraemMble AaHHbIE:

) NNOTHOCTb YTAXENUTENSA (I/MI) pyas

b) NnoTHOCTL TBEPAbIX YaCTULL Maroi NNOTHOCTU (I/MN) pia;

C) NNOTHOCTb YrNEeBOA0POAHON OCHOBbI (I/MIT) po.

12.1.4 B paHHbIX pacdeTax He UCMONb3yeTCA «nonpaeka ANnA U3BECTU» ANA USMEHEeHUA KOHLEHTpauum
Kanbuus BO Bcem BypoBOM pacTBOpe, onpeeneHHon TurposaHuem SOTA.

12.1.5 Heobxoanmo ncnonb3oBaTb €AUHULbI, TpeOyemble B ypaBHEHUSX. EQMHULBI ANS BCEX BXOA-
HbIX AAHHbIX U PE3ynbTaToOB AN KaXA0ro ypaBHEHUS YKa3aHbl; pacyeTbl NpeanoYTUTENBHO BECTU B eAu-
Huyax CH.

12.2 AnnapaTtypa

Heo6xoanMO UCNONb30BaTh KanbKynAaToOp UM KOMMLIOTEPHYIO CBOAHYIO Tabnuuy ANA BbINOMHEHUA Ma-
TeMaTU4ecKknx onepaumm, ykasaHHbIX B JaHHON npoueaype.

12.3 PacyeTbl onA Bcero 6ypoBoro pacteopa

12.3.1 KOHUeHTpauusa u3BecTu BO BCEM OYPOBOM pacTBope

KoHueHTpauuio M3BecTy BO Bcem OypoBOM pacTBope CCa(OH), BBMUCTIAIOT MO ypaBHEHUAM 27) n (29),
npuBeaeHHbIM paHee (cMm. 10.4.3).

12.3.2 KoOHueHTpauumu xnopuga KanbLus u xnopuaa HaTpusa BO BceMm 6ypoBomM pacTBope

12.3.2.1 BypoBoili pacTBOpP Ha YrMeBOJOPOAHOI OCHOBE OObIMHO coiepXuT xnopua kanbumsa (CaCl,)
n xnopua Hatpusa (NacCl). Mcnonb3ylor pesynsrarbl XUMUYECKOro aHann3a U yKasaHHble HWKe MEeToAbl ANns
onpeaenenus npucytcteua NaCl n CaCl, n ux KoHueHTpauuii. [ina pacTBOPOB C NEPeHachILLEHHON BOAHOM
chason yacTb conu Byaet NnpucyTCTBOBaTL B BUAE HEPACTBOPUMON TBEPAON (hasbl.

12.3.2.2 KoHLEeHTpaLus MOHOB Xnopuaa Bo Bcem GypoBOM pacTBOpe, BbIPAXEHHAs Kak NonHoe coaep-
xanue xnopuaos no CaCl,, ocHOBaHHAsA Ha aHanuse KanbLWs, BLIMUCIIEHHAs B MUANMIPaMMax Ha nuTp,
Kunorpammax Ha Kyoudeckuin metp unm pyHtax Ha 6appenb COCTaBnsieT:

=1769c, (32)

CCI'(CaCIz),DF a*2 DF’

TA€ Cca+2 pF — KOHLEHTpaLus kanbuusa Bo Bcem 6ypoBoM pacteope, MI/m;
Ccr(CaCly),DF — KOHLIEHTPALMSA XI0pUAA BO BCEM 6ypoBom pacTtBope, Mr/n.

12.3.2.3 [ina onpeaeneHus NpUuCyTCTBUA XNOpUAA HaTPUA CPABHUBAIOT KOHLIEHTPALMIO MOHOB Xropuaa
BO BCceM OypoBOM pacTteope Ccr pr ONPEAENEHHYI0 B aHanU3e MOHOB XNOpnAa, ypaBHeHne (30), c KOHUEeHTpa-
Luuein MOHOB xnopuaa Bo BceM DypOBOM pacTeope Ccr(caCly),DF onpeaeneHHOW B aHanm3e UOHOB KamnbLus,
ypaBHeHue (32).

Ecnu Ccr pr MPEBBILLAET Co-(cacly) DF 3TO CBUAETENBLCTBYET 00 n30bITKE XMOPUA-NOHOB, U, 3HAYUT, XNO-
pua HaTpus NPUCYTCTBYET.

Ecnu xnopua HaTpus NPUCYTCTBYET, KOHLIEHTPALMIO MOHOB XIopuaa BO Bcem GypoBOM pacteope OT
NaCl paccuutbiBalot no popmyne:

C

crpF ~ Cor(cacl,) DF’ (33)

Ccr(NaciyDF =
rA€ CorNacy,DF — KOHUEHTPaLUs MOHOB XNOpKAA BO BCEM 6yposom pacteope oT NaCl, mr/n;
Ccr DF — KOHUEHTpaLuus xnopuaa Bo Bcem OypoBOM pacTsope, Mr/m;
CCF;CaCIZ) pF — KOHLIEHTpauusi xnopuaa Bo Bcem GypoBOM pacTBope, ocHoBaHHas Ha CaCl,, mr/n.
Ecru 3HaueHue Cor(nacyy,pF NONoimTensHoe, To NaCl npucyrcreyer B 6yposom pactsope. Mepexoast
k 12.3.2.5 [ypaBHeHue (37)].
Ecnu 3Ha4eHue Ccr(Nacl),DF AIBNAETCA OTPULATENbHBIM, TO B Oyposom pacteope npucyrtcreyert CaCl,, a
NaCl orcyTcTByeT.
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12.3.2.4 Ecnu xnopua Hatpusa OTCYTCTBYET, aHanu3 xnopuaa Bo BceM OypoOBOM pacTBOpe ABMNSAETCA
Bonee HagexHbIM. KoHueHTpauma CaCl, Bo Bcem GypoBom pacTeope [cM. ypaBHeHue (30)] ocHoBaHa Ha aHa-
nu3e Xnopua-uoHOB, KaK yKa3aHO HUXeE:

Ccacl,pF,A = 1565C oo (34)
CCaC|2,DF,B = 0’00054850C|_,DF; (35)
CCaC|2,DF,C =0,001 56500|_,DF' (36)

rae Ccr pr — KOHLeHTpauusi xnopuga so BceMm 6ypoBOM pacTsope, Mr/ii;
CCrr(CaCly), DF,A — KOHLEHTPaLMs Xnopuaa kanbums BO BCEM 6ypoBom pacTBope, Mr/m;
CCr(CaCly),DF,8 — KOHLEHTPALMA X10puaa kanbLyus BO BCEM 6ypoBom pacTBope, hyHT/6appens;
Cer(CaCly),DF,¢ — KOHLEHTPaLMA Xlopuaa kanbuyus BO BCEM BypoBOM pacTeope, Kr/MS.
B cnyyae pacTBOpOB, HE COAEpPXaLLMX XITOpuaa HaTpus, nepexoasT K 12.4.
12.3.2.5 B cnyyae pacTBopoB, CoAepXaLumx KaK Xnopua HaTtpusa, Tak U xrnopua kanbLuus, KOHLEeHTpauuio
CaCl, Bo Bcem OypOBOM PacTBOPE BhLIYUCHAIOT MO aHanu3y WOHOB KanbLusa BO Bcem OypoBOM pacTeope
[cM. ypaBHeHue (31)], Kak ykasaHO HuXe:

CcaCl,DF A = 2769C; 2. 1 @
CCaC|2,DF,B = 0'0009707CCa2+,DF; (38)
CCaCIZ,DF,C = 0,0027690Ca2+’DF, (39)
rA€ Coa2+pp  — KOHUEHTPaUWA Kanbums 8o Bcem GypoBOM pacTBope, Mr/n;
Ccacly,DF A — KOHUEHTpauns CacCl, Bo Bcem OypOBOM pacTsope, MI/m;
Ccacly,DF,3 — KOHLEHTpaLuns CaCl, Bo Bcem Gyposom pacTteope, chyHT/Gappen;
cCamz'DF'C — KOHUeHTpaumsi CaCl, Bo Bcem GypoBOM pacTBope, Kr/mS .
12.3.2.6 KoHueHTpauuto NaCl Bo Bcem OypoBOM pacTBOPE pacCYMTBLIBAIOT, KAk YKa3aHO HUXeE:
CNaCIDF A = 1’64800I'(NaC|),DF; (40)
CNaCI,DF,B = 0’0005780C|_(N3C|),DF; (41)
cNaCI,DF,C = 0’00164SCC|—(N3C|)‘D|:' (42)
TA€ CcrNaci),pF — KOHLIEHTPALWSA XNopuaa BO BCEM GypoBOM pacTBOpe OT Xnopuaa HaTpus, Mr/m;
CNaCIDFA — KOHUEHTpauus xsiiopuaa HaTpus Bo BceM OypoBOM pacTeope, M/,
cNaCl'DF'B — KOHLIEHTpauusi Xropuaa HaTpusi BO BceM BypoBOM pacteope, coyHT/6appens;
CNaclDFC — KOHLIGHTPALWSi XTIIOpUAa HaTpus BO BCeM GypoBOM PacTsope, Kr/m3.

12.4 PacyeTbl BoAHOMU (pa3bl

12.4.1 B pacqerax B 12.3 ncnonb3yioT KOHLEHTPaLMUM XMMU4ECKNX BELLECTB BO BCeM BypoBOM pacTBo-
pe. Pacuetbl B HacTosiLeM noapasaene (12.4) onpeaensior KOHLUEHTpauun conen B BogHown ¢hase GypoBoro
pacTBopa U BbISIBNAIOT, IBMSIETCS JIM YACTb COMNU XNOpuaa HaTpust HepacTBOPUMOIA.

12.4.2 Ecnu BCe CONMM AABNSAIOTCA paCTBOPUMbIMM, B ypaBHEHUSIX (45) U (46) BLIMMCAAIOT MACCOBLIE A0OMM
CaCl, u NaCl cootBeTCTBEHHO B BOAHOW (haze GypoBOro pacTeopa Ha yrnesoopoHON OCHOBE.

Maccosyio aonio CaCl, B BoaHOI ¢hase BbIMMCNAIOT No hopmyne:

10Occr(c;acnz,DF
@eacl, = (& )—(c )+ (10 000¢,,)’ “3)
CI™(CaCl),,DF CI(NaCl),DF Pw
rae wcacl, — maccoBasi 4onsi Xnopuaa kanbuus B BOAHON hase, % OT NOonHon Macchl BOAHON (hasbl;

CCr(CaCly),DF — KOHLEHTPaLus XNopuAa KanbLuusi BO BCEM 6ypoBOM pacTBope, MrI/m;
Ccr(Nacl),0F — KOHLIEHTPaLysi XNopuaa HaTpus BO BCEM GypoBOM pacTBope, Mr/n;
ow — o6beMHas aons Bofbl, %.
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B cny4yae pacTBOpOB, HE coaepalyux xropuaa Hatpusa, nepexoaar k 12.4.5.
12.4.3 Konuuecteo NaCl cocrasnsier:

100¢(Nac) DF
DNacl = (Nach) , 44)
(ccact, bF) —(CNaci),pF ) + (10 0009y, )
rae wyac — MaccoBas 4ona xnopuaa Hatpus B BOAHON hase, % OT NonHON BOAHOW (hasbl;

CcaCly,DF — KOHLEHTPALMA XNOPUAA KanbLnsi BO BCEM 6ypoBoM pacTBope, Mr/n;
CNacl, DF — KOHLUEHTpaUus Xnopnaa HaTpus BO BCeM GypoBoM pacTBope, MI/m;
ow — o6bvemHasn aonsa soabl, %.

12.4.4 MakcumanbHaa maccoas gons pactsopumoro NaCl, kotopas MOXET CyLueCTBOBaTb Asi Mac-
cosoii gonu CacCl,, npucytcreyiowei B BogHoi case npu 25 °C (77 °F), moxet ObiTh onpeaeneHa no
SMMUPUYECKUM AaHHBLIM B3aUMHOW PacTBOPUMOCTM (CM. ccbiniky [13]), ucnonb3ys ypaBHeHue (45). Ecnu
3HaJYeHne u3 ypasHeHus (44) npepbilLaeT MakCuManbHoe pacTBoOpUMOoe 3HaJYeHue 3 ypasHenusa (45), Bo-
[AHasA dasa ABNAETCA NepeHacbIEeHHOW U YacTb XNopuaa HaTPUA CyLIeCTBYeT Kak HepacTBopumas TBep-
nas casa (cM. pucyHok 1, obnacte 2). B TakoMm cny4ae maccosblie A4ONU BOAHOW pasbl, BLIMUCNEHHBbIE B
ypaBHeHUU (43) u ypaBHeHUU (44), 9BNAIOTCA HEBEPHbLIMKU, NOCKONbKY He BeCb NaCl npucyTcTByeT B BUAE
pacTeopa.

mcac|2, % A
50
40 \
2
30 N
20 \\
1
10
\\

—-

0 5 10 15 20 25 30
Onacr %

1 — obnacTb, B koTopoi NaCl aBnseTcA pacTBOPUMBIM;
2 — obnacTb, B koTopoi NaCl siBnseTcs HepacTBOPUMBIM

PucyHok 1 — MakenmantHbie koHueHTpaumu NaCl B paccorne CaCl, npu 25 °C (77 °F)

12.4.4.1 MakcumarnbHyt0 MaccoByto gonto pactsopumoro NaCl, kKoTopasi MOXET CyLLUeCTBOBaTb B BO-
OHOI dhase, BbIMUCNAT N0 hopmyne:

Onaoiax = 26,432~ (1,047205,,, ) +[7,98191-10 (@), )*1+ [6,2238 10 (@40, )° 1, (45)

TA€ WNaclMAX — MaKCUManbHbIi PaCTBOPUMbINA XNOPUA HATPUA B BOLHOW ha3e, KOTOPLI MOXET CyLLUECTBO-
BaTb ANA AAHHOW MaccoBOW A0NK Xnopuaa kanbuus (CM. ccbinky [13]), % OT NONHOW Macchbl
BOAHON (pasbl;
Wcacly — MaccoBas Aons Xropuaa Kanbuns B BOAHOW hase, % OT MOMHO| Macchl BOAHO asbl.
12.4.4.2 ECNU wp,¢) U3 YPaBHEHMS (44) MEHbLUE, YEM ®ONaci Max V3 YPaBHeHus (45), Becb NaCl siens-
€TCcsA pacTBOPUMbLIM B BOAHOW hase (pucyHok 1, obnactb 1). MepexoasT k 12.4.5 u ucnonb3yot ®cacl, U3
ypaBHEHUS! (43) U wy,c) U3 YPABHEHUA (44) ANA OCTANbHbLIX PACYETOB.
12.4.4.3 Ecnun mp, ) Gonblue, Yem ONacI MAX: BOAHAA dra3za ABNAETCHA NEPEHAaChILLEHHOW M NPUCYTCTBY-
et HepacTteopumblii NaCl (pucyHok 1, obnacTe 2). [ina 9Tux pacTBOPOB MaccoBas fonsA 06enx conen ®cacly
U3 ypaBHeHUs (43) U wp,c) U3 YPaBHEHNA (44) AOMKHBI ObITh NEPECHNTaHbI.
12.4.4.4 [Ina nepeHackbILLEHHbIX pacTBOPOB BepHas maccosas gons CaCl, @CaCly'SAT MOKET ObITb
onpeaerneHa no 3MNMPUYECKUM AaHHbIM B3aUMHOW pacTBOPUMMOCTM (CM. [13]), MCNonb3ysi KOHUEHTpaLuio
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KanbLus, BbIpaXXeHHYI0 Kak Maccy Kanbuus Ha 06 beM YMCTOI BOAbI B BOAHON dhase Cca2+ Hy0: OPEAENAEMYIO
U3 KOHLEHTpaLuM WOHOB KasbLusi BO BCeM OypoBOM pacTBOpe, U PETOPTHOMY aHanu3y.
KOHUEHTpaumio KarnbLusi, BbIPaXXEHHYIO B OTHOLLEHKUM K 0O6beMy YMCTOM BOAbI B BOAHOI chase, BbIUUCHSA-
0T cnegyoLmmM oGpasom:
100¢

ﬂ, (46)

Cca?* H,0 = ry

TA€ Cga2+ p,0 — KOHUEHTPaLMA KanbLms B BOAHOW (hase Ha 00beM YMCTOi BOABI, MI/M;
Cca2+pr — KOHLEHTpauma kanbums BO BceM GypoBOM pacTeope, Mr/n;
— ob6veMHas gons soael, %.
1'2.4.4.5 [nA nepeHachbIWEHHbIX PAaCTBOPOB (hakTUYECKYI0 MACCOBYIO A0SO Xropuaa KanbLuus ®cacl, B
BOAHOW hase BbIMUCNAIOT N0 popmyne:

CcaCl, SAT = [ Ogg2- 4y )2(-2,4078)107 101+ Coat 1,0)2: 2567 1074121348107y, (47)

TA€ Wcacly:sAT — MAccoBas AONsA Xnopuaa karkuus B BOAHOW dhase B NepeHackiLeHHoM pacTsope, % oT
NOSHOW Macchbl BOAHON (hasbl;
CCa2+H,0 — KOHLEHTPaLNA KanbLys B BOAHON pase Ha 06bem YnCToi BOAbI, MI/1I.
Vcnonb3yioT 3T0 haKTUHECKOE SHAUEHUE (gac), ST AN Cea2+ a0 B OCTABLUMXCH YPaBHEHNAX ANA pac-
TBOPOB C NEPEHAChLILLEHHO BOAHON (a3oil.

MpumMmedaHne — HepactBopeHHeliht NaCl umeeT 6onee HU3KWUIA yaenbHLIA Bec, YeM Bonbluasn YacTb 6ypoBoro
wnama. Ecnu oH npucyTcTBYyeT B BypoBOM pacTBOpe Ha yrneBogopoLHO OCHOBE, pacyeThl TBepaoi dasbl 6yayT ownbou-
HbIMW. B AaHHoO npouegype He NPMBOAUTCA MeTOa KOMMEHCaLWUKU STOro Tuna owunbok.

12.4.4.6 Tenepb, Korga pakTnyeckan Mmaccoras AonA xnopuaa kanbums Ana nepeHacbILLeHHON BOAHON
¢hasbl nssecTHa, BepHoi maccosoi aonen NaCl B BOAHOW (hase ABMAETCA wyac max: W OHA A0MKHA ObITb
nepecunTaHa n3 ypasHeHus (47) C UCMONb3OBAHNEM Wy, saT ANA Wcac),. ICNONB3YIOT 3T0 NepecuuTanHoe
3HAYEHUE Wpac) max AR Wyac) B OCTABLUNXCH pacieTax AN pacTBOPOB C NePeHachILeHHbIMU BOAHbIMY a-
3amu.

12.4.5 INoTHOCTbL paccona pg, /M, NEPECHUTLIBAIOT MO HopMyrE:

Py = 0,99707 +(0,006504ay,¢,) +(0,079230c 4y, ) +

(43)
+(0,00008334 0,1 0cac, ) + [0,00004395(@ac1) 1+ [0,00004964(wcacy, )T,
rae pg — NNOTHOCTb BOAHON ha3bl, [/Mn;
®cacl, — Maccosas aons BOAHOM (hasbl Xnopuaa kanbumus, % ot obwen maccol BogHoW ¢hasbl;
®Ngcl — MaccoBas 40N BOAHOW haskl xnopuaa Hatpus, % oT obLen Maccel BOAHOW hasbl.
12.4.6 KoHueHTpauuio CaCl, BOAHOM ¢hasbl, MI/N, BLIMUCAAIOT N0 hOpMyne:
Ccacly,Aq = 10 000@cacl, 8. (49)
TA€ Ceacly A — KOHUEHTPALMA XNOPUAA Kanbums B BOAHOM ¢hase, mr/m;
®cacl, — Maccosas Aons BOAHON ¢hasbl xnopuaa kanbumsi, % ot obLiel maccol BOaHONW asbl;
PR — NNOTHOCTb BOAHON ¢hasbl, r/mn.
MpumeyaHue — MaccoBble 4ONW U NNOTHOCTb PaCTBOPOB COSEN B Cy4Yae NPUCYTCTBUA ABYX CONEN He CooT-
BETCTBYHIOT 3Ha4YE€HUSAM [Nl OfHOI CONW, KOTOpbIe MOXHO HaWTK B Tabnuuax MUHepanusauun.
B cnyyae pacTBopoB, He coaepXalymx Xnopuaa HaTpusi, nepexoaaT k 12.6.
12.4.7 KoHueHnTtpauuto pactsopumoro NaCl B BogHou dase, Mr/n, BbIMUCAAIOT N0 hopmyne:
OnaciaQ = 10 000oy,cio8, (50)
TA€ Cyaciaq — KOHUEHTpaums xnopuaa Hatpus B BoAHOW cbase, mMr/n;
®Nac)  — MAaccoBas 10ns Xnopuaa HaTpus B BoAHONM ¢hase, % oT obLei Maccsl BOAHON ¢hasbl,
PB — NNOTHOCTb BOAHOW hasbl, r/mn.

B cny4yae pactBopoOB, He coaepXawmnx HepaCTBOPUMOro Xrnopuaa Hatpus, nepexogsat kK 12.6.
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12.5 PacyeTbl cogepxxaHusA pacTBOPMMOro U HepacTBOPMMOro Xnopuaa HaTpusa BO BCeM
6ypoBOM pacTBope

12.5.1 [Ina 6ypoBbIX pacTBOPOB C NEPEHACLILEHHO BOAHON (ha30i, coaepaLlein HEKOTopoe Komnuye-
ctBo HepacTeopumoro NacCl, ypasHeHus ¢ (51) no (55) MOryT ucnonb3oBaTbCA ANA ONPeaeneHns pacTBopu-
MOFO U HEpacTBOPUMOTO KONMYECTBa BO BCeM GYpOBOM pacTBOpE:

@nacimax.clCcact, F,aA +(10 0009y, )

100 - onacimax.c

rA€ CnaclDF,SOL,A — KOHLEHTpaLys pacTBOPUMOro Xropuaia HaTpus B BOAHOW hase, mr/n;
ONacIMAX,C — MEpecyuTaHHas MakcuMarbHas MaccoBas AONA BOAHON dhasbl pacTBOPMMOro xnopuaa
HaTpUA, KOTOpas MOXET CYLLECTBOBATL 1A AaHHON Maccosoit gonn CaCl,, % ot obLeit
MaccCbl BOAHOW hasbl,
CCaCly,DFA  — KOHLEHTpaLys Xnopuaa kanbLms BO BCEM B6ypoBOM pacTeope, Mr/m;
— 00beMHasn gons Boabl, %.
12 5.2 KoHueHTpaumto pactsopumoro NaCl Bo Bcem BGypOBOM pacTBOpe, BbIPAXEHHYIO B e4uHMLaXxX
USC, Bbl4MCASAIOT N0 hopmynam:

CNaCIDF,SOLA = ; (51)

CnacipFsoLg = 0,00035CN,cipF soL A (52)

CnacipF,soLc = 0,001CNacipF soL A (53)

rfl€ CnaclDF.SOL B — KOHLEHTpaLmMsa pacTBOPMMOrO Xropuaa Hatpus Bo BceM BypoBomM pactsope, dyHT/Gap-
pens;
CNaCl,DF,sOL,c — KOHLIEHTPaLMs pacTBOPUMOTO X1opiaa HaTpus BO BCEM BypoBOM pacTeope, Kr/mS;
CNaCl DF.SOL A — KOHLIEHTpaLs PacTBOPUMOTO X10piAa HaTpus BO BCEM 6ypoBOM pacTBope, Mr/n.
12.5.3 KoHueHTpauuio Hepacteopumoro NaCl Bo Bcem BypoBOM pacTBOPE BLIMUCASAIOT NO hOpMynam:

CNaCIDF,INSOL,A = CNaCIDF,A — ®NaCI,DF,SOLA+ (54)
CNaCIDF INSOLB = CNaCIDF B ~ CNaCIDF SOLB> (55)
TA€ Cyaci DF INSOLA — KOHLEHTPaLMs HEpaCcTBOPUMOTO XNOPUAA HATPUs BO BCeM GypoBOM pacTBope, Mr/n;
CNaCI.DF A — KOHLIEHTpaLMsi XNopnaa KanbLus Bo Bcem GypoBOM pacTBOpE, Mr/M;
CNaCIDF. SOLA — KOHUEHTPaLusi pacTBOPUMOTO XII0pUAa HAaTPUs BO BCeM GypOBOM pacTsope, Mr/x;
CNaCI,DF.INSOL,B — KOHLEHTpaLusi HEPaCTBOPUMOTO XIT0PHAA HaTpus BO BCeM OypoBOM pacTeope, (yHT/
6appenb;
CNaCIDF B — KOHLIEHTPALMs Xnopuaa kanbuus 8o Bcem Gyposom pacteope, dyHT/Gappens;
CNaCIDFSOLE — It(SOHL[eHTpaL[MFI pacTBOPUMOTO XOpUAAa HaTpUA BO BCeM BypoBOM pacTeope, dyHT/
apperb.

12.6 Boiuucnenma. CogepxaHue TBepabIX YacTul BO BceM 6ypoBOM pacTesope

12.6.1 KoHueHTpauumn TBepabIX YacTUL ¢ NONPaBKON

12.6.1.1 COBOKYNHOCTb BOAbl U pAaCTBOPEHHLIX CONE U3BECTHA KaK paccor, U KOHUEHTpauusa TBepaown
chbasbl TpebyeT nonpaBku Ha 3ToT paccosn. OGbEMHYIO A0NI0 paccona BO BCeM BypoBOM pacTBOpe BbIMUCHAIOT
no cneayowen dopmyne:

100
o5 = %8 , (56)
PBl100 — (@Nac) + @cacl, )]
rae ¢g — ob6beMHasn aons paccona Bo Bcem 6ypoBom pacTeope, %;

®¢acl, — Maccosas Aons BOAHOM hba3sbl xnopuaa kanbuusi, % ot obLiein maccbl BOAHON (hasbl;
Nac] — MaccoBas 0N BOAHOM (ha3bl Xnopuaa HaTpusi, % OT obLUei Macchl BOAHOW asbl.
12.6.1.2 O6beMHyi0 gonio TBepaoi ¢hasbl BO BCEM OypOBOM pacTBope C NONPaBKOW BbIMMCAAIOT NO

dopmyne:
9o =100 (9o + ¢8), (57)

rae ¢p — 06bemHan AonA TBEPAbIX 4acTUL C NONpPaBkoM, % OT BCero GypoBoro pacTeopa;
9o — 0b6beMHasa nona HedTh, % OT Bcero GypoBoro pacTeopa;
¢g — 06bemHan aonsa paccona, % oT Bcero GypoBOro pacTeopa.
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12.6.2 BbluucneHusa. CooTHoweHue HepTb — BOAA
12.6.2.1 3Ha4eHMA COOTHOLLEHUSA HEAITU U BOAbI Ra 1 Ry, BLIMUCTAOT N0 06bLEMHON [j0ne BOCCTaHOB-
NEHHBIX XXMAKOCTEN B PETOPTHOM aHanuse no gopmyne:

100
Ro = %o
@0 + Pw
rae Ro — OTHOLeHWe 0GbEeMHOI A0NU HETN K CyMME 00bEeMHBIX A0Neil HETU U YUCTOI BOALI NO PETOPTHO-
My aHanu3y, %;
9o — 00bemHan aons HedTn, % oT BCero GypoBoro pacTeopa;

@y — 00bEeMHasn Aorns YUCTON BOAbI, % OT BCero GypoBoro pacreopa.
12.6.2.2 COOTHOLLUEHMWE BOABI BbIMMCASAIOT N0 popmMyne:

1000y
Ry =—"",
Yo + Pw
roe Ryy— OTHOLUEHME 0GLEMHOM 40N BOAbI K CYMME 0GbEMHbIX A0MeN HeddTH U YNCTON BOAbI NO PETOPTHO-
My aHanuay, %;
9o — 00bemMHan fonsa HedTu, % OT Bcero GypoBoro pacTeopa;
¢y — 0BbemMHas aons YuCTon BoAbkl, % OT BCEro Oyposoro pacreopa.

(58)

(59)

MpuMeyaHune — CoOTHOLIEHUE HedTb — BoAa MHOrAa o6o3HavaroT kak OWR, a uncrneHHble 3Ha4eHNs YacTo
OKpYFNAOT Ao Gnuxkaidllero Lenoro Yuena.

12.6.3 Bbluucnexnua. CooTHoweHUe HepTb — paccon
12.6.3.1 3HauyeHne COOTHOLLUEHNA HedTH K paccona Ry U Ry BIYMCNAIOT N0 0GbeMHOM aone HedTH B
PETOPTHOM aHanu3e u 06beMHON A0Ne paccona, BbluMCAEHHON B 12.6.1, n ypaBHeHusam (60) n (61):

Ro = 10090 ,
Po T 9B
rae Ro— OTHOLIEHNEe 06bEMHON J0MNKM HEPTN K CyMME 0GbEMHbIX A0NEH HE(PTU N YMCTON BOAbI NO PETOPTHO-
My aHanuay, %;
9o — 00bemMHas Aons HedTH, % OT BCero GypoBOro pacTeopa,
9g — OObEMHas A0MA Paccona, BbpaXXeHHas B NPOLIEHTax oT BCero Gyposoro pacreopa.
12.6.3.2 COOTHOLUEHNE paccona BbIMUCNAIOT N0 hopmMyne:

(60)

10003
B=—— 61)
Yo + 98
rae Rg — oTHoweHue 06LEMHOIN AonKM paccona k cyMme 06beMHbIX fosiei HedpTu u paccona, %;
9g — oBbemMHas gons paccona, % OT Bcero GypoBoOro pactsopa;
9o — O0ObemHas fons HedTu, % ot BCero GypoBOro pacTsopa.
MpumeyaHne — CooOTHOLWEHNE HedTb — paccon UHorda o6oaHavateT Kak OBR, a YucneHHbIe 3Ha4eHus Ya-

CTO OKPYrNAT A0 GnnxKaiLLero Lienoro Yucna.

12.6.4 Bbluucnenusi. KOHUEHTpaLMAa U NNOTHOCTb TBEPAbIX YacTuUl

12.6.4.1 TBepaas ¢asa B BypoBOM pacTBOPE Ha YrnNeBOAOPOAHON OCHOBE COCTOMT U3 TBEPAbIX YaCTUL,
Marnon NnoTHOCTU, Takux kak BypoBOii LunaM, U YTSHKENUTENs, Takoro kak 6apuT unu rematut. MNnoTHOCTU ma-
Tepuanos, 06bIMHO BCTpevatoLmuxcs B OYpoBbLIX pacTBOPax Ha yriieBOAOPOAHON OCHOBE, AaHbl B Tabnuue 5.

12.6.4.2 CpenHiolo NnoTHOCTb (06beMHasi Macca) B3BELLEHHbIX TBEPAbLIX YaCTuUL BbIMMCAAIOT N0 popmMyrne:

/)—:100,03—(%'[’0)‘(4”8‘/’8) ©2)
[EN— d ¢D ’
rae Py — CpelHss NioTHOCTh (06beMHas Macca) B3BELUEHHbIX TBEPAbIX YacTuL,;
pg — NNOTHOCTL GypoBOrO pacTeopa, r/mii;
9o — 06bemHas aons HedT, % OT BCero GypoBOro pacTeopa;
Po — NNOTHOCTb HETH, I/MT;
9g — 0BbemHan aonsa paccona, % ot Bcero GypoBoro pacTeopa;
pg — NNOTHOCTL paccona, r/Ms;
9p — 00bemMHan aonsa TBepAbIX YacTuL C NONPaBKkor, % ot Bcero Gyposoro pacTeopa.
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YpaBHeHue (62) moxeT ObiTb paccuutaHo B eauHuuax USC ¢ Mcnonb30BaHMEM 3Ha4EeHUM NNOTHOCTU B
¢hyHTax Ha ransioH AnsA NNOTHOCTHU GypoBOro pacTBopa pg M NITOTHOCTEN HeOTU U paccona pg U pg.

Tabnuya 5— MNnoTHoCTH, 06LIYHO ncnonb3yemble B BbIMUCINEHUAX

MnoTHocTk (06beMHas Macca)
KomnoHeHT 6ypoBoro pacteopa
r/mn Kkr/m3 yHT/ranmnoH
Uucras Boga (BogonpoBogHas) 1,00 1000 8,345
[usenbHoe Tonnueo (06bI4MHOE) 0,84 840 7,00
ManoBsaskas HedTb (06bIMHARA) 0,80 800 6,70
Teepable YacTuUbl Mano NNOTHOCTU 2,65 2650 22,10
YTaxenutenu Baput 4,20 4200 35,00
Fematut 5,05 5050 42,10

12.6.5 Bbluncnenus. O6bemMHasa A0oNA U KOHLEHTPaUMA yTXenuTens u TBepabiX YacTUL, Manoi
NIOTHOCTK
12.6.5.1 OBBbEMHYIO AOMI0 YTHKENUTENS BLIMUCTIAIOT N0 hopmyne:

Pd—AG
Pwm = ?p: 63
M - ALe 63)

rae gy — 0BbeMHas Aons YacTuL yTskenutens, % OT BCero 00bema B3BELLEHHBIX YaCTULY;
pLg — NMOTHOCTb TBEPAbIX YACTUL| Manoil NNOTHOCTH, r/M;
Pywm — NMOTHOCTb YaCTUL| YTSDKENUTENA, r/mn;
9p — OBbemHas [ons TBepAbIX YaCTUL, C NONPaBKoW, % OT BCero GypoBOro pacTeopa.

MpuMedaHne — [ns pacTBOpOB C NepeHackILeHHOW BogHON da3oil n HepacTBopuMbIM NaCl HepacTBopu-
Mblii NaCl umeeT Gonee HWU3KkuUi yaenbHbI Bec, YeM Borbluasn YacTb GypoBOro Lwnama, Tak YTo BbIMUCIIEHUSI COePXaHNa
TBEpAbIX YacTUL Ha OCHOBeE yzernbHoro Beca BypoBoro Linama 6yayT ownboyHbl. B AaHHOR npoueaype He NpUBOAUTCA
MeTofa KOMMeHcaLuy 3Toro Tuna owmooK.

12.6.5.2 O6beMHYIO AONIO TBEPAbIX YaCTUL, MArnon MioTHOCTU BLIMUCTIAIOT N0 dhopMyne:

G =P~ Pwms (64)
rAe ¢ — OBbEMHas Aons TBEpAbIX YACTUL, MmO MIOTHOCTH, % OT BCET0 0GBHEMA B3BELUEHHbIX 4acTuLy;
9p — 0BbeMHas 40NA TBEPAbIX YACTHL| C NONPaBKOW, % OT BCero GypoBOro pacreopa;

Pywm — 00beMHan aons yactuu yrsoxenurens, % oT BCEro 00bemMa B3BELLEHHBIX HacTULL,.
12.6.5.3 MaccoByl0 KOHLIEHTPALMIO YTSDKENUTENS BLIMUCTIAIOT NO hopmynam:

cwmc = 10pwm - Pwm; (65)
CwmB = 3.90wm - Pwm (66)

rae G ¢ — KOHLEHTpaLmsa yTshkenuTens, Kr/m3;
Cyym,B — KOHLIGHTpaLMA yTsbkenuTens, byHT/Gappens.
12.6.5.4 MaccoBasi KOHLIEHTpaUuMA TBEPAbIX YACTUL, MANOW NAOTHOCTU MOXET ObITb BbIMMCNEHA B KUMO-
rpammax Ha kybudeckuit metp (pyHTax Ha Bappenb) Kak:

Clec =10nG Aas (67)

Clgp =3.50:6 9a (68)

TA€ C g c— KOHUEHTpauus TBepAbIX 4acTUL| ManoK NNoTHOCTY, kr/m3;
CLG,g — KOHUEHTpaLms TBEP/bIX HacTuL Manow NnoTHOCTU, yHT/Oappens.
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Mpunoxenue A
(cnpaBouHoe)

M3mepeHne NPpoOYHOCTM HA CABUI C NOMOLLbIO WIUPOMETPA

A.1 NMpuHuun

A.1.1 OnbIT NokasbIBa€eT, YTO HeKoTopble OypoBble pacTBOpbl B CTaTUYECKUX YcnoBusx obnapalor ypesmepHoii
NPOYHOCTLIO Ha CABUI, 0COGEHHO NpU NOBLILIEHHBIX TeMMepaTypax. Ype3MepHan NPOYHOCTL Ha CABUM NMPUBOAMT K BbICO-
KOMY AaBneHWUto B HACOCHOM 060pyfi0BaHNM U «BO30GHOBINEHNIO LUPKYNALUN Y, YTO, B CBOIO 0Mepeab, NPUBOAUT K noTepe
BbIX0Aa. BbicOKkas NPOYHOCTb Ha CABUI MOXET TakXKe NMPUBECTM K TPYAHOCTAM NpU KapoTaxe, nepdopupoBaHum U Apyrux
onepaumsax B CKBaXUHe.

A.1.2 MeToguKa, onucaHHasi B HACTOSLLEM MPUIIOXKEHUN, MOXET ObITb MCNONb30BaHa ANA onpefeneHns Takoi TeH-
OeHLMN N OLEHKN CTeneHn pas3BuTMsi U3BLITOUMHOI NpodHocTh BypoBoro pacTteopa Ha casur. [poYHOCTb Ha cABUM 06LIYHO
M3MepsieTCs Ha cTaTM4HOM obpaslie, NoABEePrHyToM TENIOBOMY CTapeHuto. TemnepaTtypa cTapeHus Bolbupaercs Takum
06pa3oM, UTobkl oHa 6biria NpUMEPHO paBHa pacvETHON TeMNepaType B HUXHEN ToUKe CKBaXWHbI. [ns 3Toro HeobxoaumMo
UCMoNbL30BaThL AYEKK UK cocyaibl AN CTapeHusl, oTBevatolme TpeboBaHUAM NO AaBNEHUIO U TemnepaType UCTbITaHUs.

A.2 Annapatypa

A.2.1 LLnpoMeTp 13 HepxaBeloLLEen CTarnm co CriefyoLnMn XxapakTepucTukamu:
- AnvHa — 89 mwm (3,5 groiima);

- HapyXHblin fuametp — 36 MM (1,4 aloiima),

- TonwuHa cteHkun 0,2 mm (0,008 aroitma).

MpuMevyaHue — HesHauuTenbHas HapyxHasi KOHYCHOCTb B HIXKHel YacTh Tpy6ku cnocoGCTBYeT BOCNPOU3BO-
AVMOCTY PesynbTaToB UCTILITaHUA.

A.2.2 OcHoBa gns rpysos.
A.2.3 Habop rpy3oB ¢ yBenu4yeH1MemM no rpammam.
A.2.4 NnHeiika, rpagyvpoBaHHas B MUUMETpax (4lonmax).

A.3 MNpoueaypa

A.3.1 Tpy6Ky ANs NONyYeHUs cpesa NOMELLAloT U aKKypaTHO ypaBHOBELLUMBAIOT Ha MOBEPXHOCTU MOABEPrHYTOro
CTapeHUto obpasla, oXnaxaeHHOro 40 KOMHaTHON Temnepatypbl. [ins obecneyeHns BepTUKaNbHOCTA UCXOAQHOMO BHe-
JpeHust Tpy6ku B GypoBoii pacTBOp MOXET NOTpeboBaTbCA CABUI rPpy30B Ha ocHoBe. Ecnu Ha noaBeprHyTOM TeMnoBOMy
CTapeHuUto obpasLie NosBIAETCA KOpKa, TO OHa A0MKHa ObiTb akkypaTHO crioMaHa f0 nomeLleHusi Tpybku Ansi npoeeaeHUs
UCMbITaHUS.

A.3.2 [locTaTo4HOE KONMYECTBO Ipy30B akKypaTHO NOMELLAloT Ha OCHOBY A1 Hayana nepeMeLleHns Tpyoku BHU3.
Mpu aobaBneHMn COOTBETCTBYHOLLErO KONUYeCTBa rpy3oB Tpybka OCTaHOBUTCA B TOUKE, IZ1e MPOYHOCTL MOABEPrHYTOro
cTapeHuto GypoBoro pacTeopa Ha CABMI NPOTUB NOBEPXHOCTU TPy6ku ByaeT AOCTaTOuHO| ANS NOAAEPXaHUS NPUNOXKEH-
Hoii Macchbl. YKenatensHo NorpysuTs Tpy6Ky kak MUHUMYM Ha NOMOBUHY ASUHBI.

A.3.3 3anucoiBatoT 06LLytlo Maccy B rpaMmax, KoTopasi BKIlO4aeT Maccy OCHOBbLI M Ipy3oB. M3aMepsiioT yyacTok no-
rpy>XeHHON B pacTBOp TpyOku B caHTMMeTpax. [nuHa norpyxeHHoi Yactu Tpybku MoxeT 6biTe Haubonee ToWHO onpe-
AeneHa NyTeM U3MepeHUs ANUHEI HEMOTPYXEHHOW YacTu TpyOKU B MOMEHT, Korga Tpybka norpyeHa Ha MakcumasibHyio
my6uHy. ManeHbKas nuHeiika Ha noBepxHocTU GypoBoro pacTBopa BAOMNb TPYOKM MOXET 06rnerdynTs uamepeHus. AnvHa
Tpy6KM 32 MUHYCOM BbljaloLeiicsl YacTu paBHa ANUHE MOrPyXEHHOMN YacTu.

A.4 BuluucneHnus
A.4.1 INpoyHocTb Ha caBur B eguHnuax USC BHYMCNAIOT No dopMyne:

_ 3,61 (g + Mioy)

YA —0,256p, (A1)

In

rAe yo — NPOYHOCTL Ha casur GypoBoro pacTeopa, yHT-froiM2/yT;
mg, — Macca Tpybku Ansa nonyyeHus cpesa, r,
Myoy— NOMHas Macca cpesa (CyMMa Macc OCHOBbI M Fpy30B), T;
lp — rmybuHa norpyxeHus Tpybku Ana nony4veHus cpesa, AoiMm,
p — NNOTHOCTb BypoBoro pacTBopa, PyHT/ranmnoH.
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A.4.2 MpoYHoCTL Ha caBur B eauHMLax CH BelMMCASHOT No opMyre:

_ 4,40 (mg + Miot)

f -102pg,

7B

rae yg — MPOYHOCTHL Ha casur Gyposoro pacTeopa, MMa;
mg, — Macca Tpy6ku Ans nonydeHns cpesa, r,
Myt — NOMHaA Macca cpesa (CyMMa Macc OCHOBLI W Fpy30B), T;
| —rnybuHa norpyxeHust Tpybkn Ans nonyyeHus cpesa, cM;
pg — NNOTHoCTL BypoBoro pacteopa, /M.
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MpunoxexHue B
(cnpaBouHoe)

OnpepgeneHune cogepxauua HepTH U BOAbI, yAEPKNBAEMbIX LWSIAMOM

B.1 NMpuHuun

B.1.1 B pgaHHoii npoueaype N3MepsaioT KonmyecTso HedTH, okasaBLUeiics B WwWname B npoyecce 6ypeHus. [JdaHHoe
ucnbiTaHne npefacraBnaer coboi peTOpTHLIA aHanu3, KOTOPLIA NMO3BONAET U3MEPUTL 06beM BOALI U HEPTH, BLICBOGOX-
AEHHbIX U3 Npobbl Wnama nNpu Harpese B kKanuGpoBaHHOM U McnpaBHO paboTatolemM peTopTHOM YCTPOWCTBE.

B.1.2 LLinam n3BecTHO Macchl HarpeBalT B Kamepe peTopThl AfA UCNAPEHUs XWUAKOCTEMN, coaepXalluxca B
npobe. Nanee napbl HedpTU M BoAbI KOHAEHCUPYIOTCA, cOBUpaloTCa U U3MEPSIOTCA B NPUEMHUKE XUAKOCTU C TOYHOWM
rpagyupoBKOW.

MpumevyaHne — [lpu nony4yeHUn npeacTaBuTeNbHOW Npobbl TpebyeTca 06paTUTb BHUMAHWE Ha AeTanu npo-
Ledypel (pacrnionoxeHue, Metog, YacTtorta). [pouegypa B3siTUsi MpoG B KOHKPETHOM paiioHe MOXeT ObiTb onpeaerieHa
MEeCTHbLIMU WU rocyf,apCTBEHHEIMU NpaBUTaMMU.

B.2 Annaparypa

B.2.1 PeTopTa.

B.2.1.1 Petopta B cbope, BkrtoHatoLas B cebs Kopryc peTopThl, Yallly U KpbILKY, BMECTUMOCTbLIO 50 Mn (TOYHOCTb —
+ 0,25 Mn), N3roToBnNEeHHasa U3 HepXaBeloLen cTanu, Unu aHanoryHon Mapku. O6bem YallKu peTopThl C KPLILLIKOA Npo-
BEPSAIOT rpaBuMeTpudecku. Mpoleaypa U pacyeTsl NPUBEAEHBI B NMPUITOXEHUN J.

B.2.1.2 KoHpeHcaTop XUAKOCTU, CNOCOBHbIA 0xnafuTe napbl HedbTU U BOALI A0 TeMNepaTypbl HUXE TeMnepaTyphbl
ncnapeHus.

B.2.1.3 HarpesaTtenb (TepMocTakaH) HOMUHasbHON MoLHocThio 350 BT.

B.2.1.4 Tepmoperynsitop, obecneumBatoLuili orpaHuyeHne Temneparypsbl petopthl fo (500 + 40) °C [(930 + 70) °F].

B.2.2 TpueMHUK X1AKOCTK, B BUAE cneyuanbHo CKOHCTPYUPOBAHHOIO LIMMUHAPUYECKOTO CocyAia U3 CTeKna ¢ OKpy-
rMbIM AHOM Ans obecneveHns Hagnexalyen o4UCTKN U BOPOHKOOGPa3HOW BEpXHe YacTbio AN yNaBNUBaHUA NafaroLmx
Kanens, oTBeYatoLwmii crnegytowum TpeGoBaHnaMm:

- TOYHOCTL: cM. Tabnuuy B.1;

- kanubposka: npu 20 °C (68 °F),

- LUKana: B MANNUIUTPax, KyGu4eckux caHTUMETpax Unu o6beMHBIX AONAX (KaK NPOLEHTHI);

- MaTepwuarn: npo3pavHbli, UHEPTHLIW K HedPTKH, Boge U pacTBOpaM conei npu Temnepatype ao 32 °C (90 °F).

Tabnwuya B.1— To4yHOCTb NpMEMHUKA XKUAKOCTH

O6wwmii o6vem, mn
MapameTp npuemMHuka
10 20 50 50 ¢ KoHycoM
ToyHOCTb Ot 0p0100 % +0,05 +0,10 +0,25 —
MpagyupoBka Ot 080100 % 0,10 0,10 0,50 —
Ot0a05% — — — 0,05
Ot 580100 % — — — 0,25

Mpwn ncnonb3oBaHUM ob6beMHOW Npoueaypbl aHann3a o6bem NpUeMHUKa AOMKeH GblTb NPOBEPEH FpaBUMETpUYE-
CKW, B COOTBETCTBUM € NpoLeaypoi U Bbluucnernammn B FOCT 33213, npunoxeHue H.

B.2.3 ToHkas cTtankbHasd Bata, 6e3amacnsHas.

OnA paHHbLIX Uenei He AOMycKaeTCA UCNONb30BaTb «XKWUAKYIO CTalfbHYIO BaTy» WNW MaTepuarnbl ¢ NOKpbITUEM B
KayecTBe 3aMeHbl.

B.2.4 BricokoTeMnepaTypHas CUTMKOHOBAs CMaska, UCNoNb3yeMas Kak repMeTUK 1 NyBpukaHT.

B.2.5 EpLunku anst Ynctkm Tpy6ku.

B.2.6 LLnatenb unu nonatoyka, ¢opMa NoI0THa KOTOPbIX COOTBETCTBYET BHYTPEHHUM pasMepaM Yallu peTopThl
Ans npob6kl.

B.2.7 LLironop.

B.2.8 Bechl ¢ BepxHeii 3arpyskoi, nogxoasiwue ana saselumnsanHus 2000 r ¢ TouHocTbio + 0,011
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B.2.9 Kuctouka.

B.3 Npoueaypa

B.3.1 PetopTy B cbope 1 KOHAEHCaTOp OYULLAIOT U CyLLaT.

B.3.2 Kopnyc peTtopThl HabuBatoT CTanbHO BaTOM.

B.3.3 Ha pe3bby Yalum u Tena peTopTbl HAHOCAT CMa3Ky/repMETUK.

B.3.4 B3BelunBaloT U 3anuchLIBaOT NONHYIO MACcCy YallM PeTOPTHI, KPLILLIKKA U Kopryca peTopThl (Habutoro cransHOM
BaToit). Maccy 3anuchiBaloT Kak 11, BblpaXKeHHYHo B rpammax.

MpumevaHne — Bce pesynsraThl B3BELUMBaHUSA 3anUckiBaloT ¢ TOMHOCTHIO 10 0,01 1.

B.3.5 BepyT npeAcTaBuTenbHY0 NPOSY BNAXHOrO Wama U JaloT oCTeITe NpuMepHo fo 27 °C (80 °F).

B.3.6 YacTU4HO 3anonHsaoT Yalwy peTopTh! WAaMOM U HafeBaloT KpbILLKY. Yally peTopThl (CO LUaMOM U KPbILLIKOR)
3aKpy4nBaloT B KOPMYC peTopThl (HAaBUTLIA CTanbHOW BATOIA), B3BELUMBALOT U 3aNUCLIBalOT NOMHYKO Maccy. Maccy 3anuchl-
BaOT KaK M, BbIPaXEHHYIO B rpaMmmMax.

B.3.7 MNpucoeauHsioT koHaeHcaTop. PeTopTy B c6ope ycTaHaBMMBAlOT B HarpeBaTernb. 3aKpbiBaloT TENI0M30nupy-
FOLLLYIO KPbILUKY.

B.3.8 B3BelwMBaIOT YACTBIA, CyX0OH NPUEMHUK KUAKOCTW. Maccy 3anunchiBatoT Kak ms, BolpaXeHHyto B rpamMmax. Mpu-
€MHUK XXMAKOCTW yCTaHaBNMBaloT Noj BbIXOAHOW TPyOKoii KoHaeHcaTopa.

MpumevaHnsa

1 Ans noBbILEHWSA TOMHOCTU NokasaHuih obbema HedTU M BoAbl MOXKHO NMpeABapUTENbEHO CMOYUTL BHYTPEHHIO
YacTb CTEKNAHHOro npueMHuka xugkoctn (PNP). PNP ucnonsayeTca ansa paccrnoeHus amyrnscumn 6ypoBbiX pacTBOpoB Ha
yrneBoaopOAHOW OCHOBE MPU XUMUYECKOM TUTpoBaHuK (cM. pasgen 10). OBLIMHBIA METO CMaYnBaHUSA CTEKIAHHOMO Mpu-
eMHUKa XUAKOCTN NpeaycmaTtpuaet gobasneHne npumepHo 0,5 Mn PNP, nocne 4yero npMeMHUK HaKINoHSIIOT U BpaLlaioT
ANA TOro, YTO6LI XUAKOCTL NOKPbINa BCKO BHYTPEHHIOW YacTb. [Tocne NoKpbITUS BHYTPEHHER YacTu NpUeMHUKa XUAKOCTU
pacTBOpUTENeM ero nepeBopavnBaloT BBEpX AHOM Ha BPeMs, [OCTaTOYHOE ANA YAarneHUs U3SULLKOB pacTBOPUTENS.

2 PNP nerko pasnaraetcs. PekoMeHAyeTca UCNOMNb30BaTh TOMLKO CBEXME XUMUKATLI, C HEUCTEKLIMM CPOKOM rofi-
HOCTK, cobntoaasn Npu UCMOMbL3OBaAHWU W YTUNU3aLUW MECTHOE W rocyAapcTBEHHOE 3aKkoHoAaTeNbCTBO. [poayKT ABnsAeTcs
NONHOCTLIO BUOPa3NOKUMBIM.

3 XKugkuih PNP nnm ero napbl MOryT Bbi3biBaTb pasfpaXeHue rras v noBpexaeHne poroBulbl cpefHen TsHKECTU.
OnuTenbHbIA KOHTaKT € KOXeW MOXET Bbl3BaTb HeBGoNbLWOe pasapaXeHUe ¢ NoOKpacHEHWEM yYacTKOB KOXMW, HO He npu-
BOAWT K MOrMOLLEHWUIO OMAacHbIX KONWYECTB BelecTBa. PerynapHbiil KOHTaKT C BELECTBOM MOXET MPUBECTU K CYXOCTH
W LIENYLUEHMWIO KOXW, pasgpackeHuo unu oxoraMm. HenpogomkutenbHoe sabixaHue PNP (HECKONbKO MUHYT) 0BbIMHO He
NPUBOAUT K HEraTUBHLIM NocredcTBUAM. UpesMepHoe BAbIXxaHWe MOXET NPUBECTU K pasfpaXeHnio Hoca U roptaHun. Ypes-
MepHbI KOHTaKT € BeLLecTBOM BblabiBaeT BANocTb. PNP cnabo TokcudeH npu nonagaHuu B xenyaok. MonagaHue B xe-
NYAOK 6OrbLIOro KoM4ecTBa BELLEeCTBa MOXET HAaHECTU Bped 340p0Bbio. PerynsapHblil KOHTAKT C BELWECTBOM MOXET Bbl-
3bIBaTb 3a00neBaH1s NeYeHW, MOYEK U OPraHoB 3peHus. JlabopaTopHbIe ONbIThl HaA XXUBOTHBIMU HE BLISBUIW BNUAHUS Ha
NMOTOMCTBO.

4 BBMAy TOro YTO NPUEMHUK XULKOCTU UMEET Kpyrioe AHO, MOXET NOHaf0bUTbLCA YCTaHOBUTL NPUEMHUK XUAKOCTU
B rPaAyvpoBaHHbIi cTakaH BMecTUMocTbio 100 MN Mpu B3BELLMBAHWN Ha Becax C BEPXHEW 3arpy3Koi.

5 [invHa npueMHuKa XXUAKOCTN MOXET NoTpeboBaThb ero yCTaHOBKW B CTOPOHE OT TPYOKM KOHLeHcaTopa 1, BO3MOXHO,
nofAepxKW 3a npegenamu paboyero ctona.

B.3.9 BrrtoyaroT HarpeBaTenb W JatoT peTopTe HarpeBaThCs B Te4eHWe He MeHee 1 4. OBpa3oBaBLUMACA KOHAEH AT
cobupaloT B CTEKNAHHBLIA MPUEMHUK XUAKOCTU. Ecnn TBepaas dasa nepennBaeTcs B NPUEMHUK XUAKOCTH, 0BopyfoBaHue
OXMaXgaroT U OYULLAIOT, NOCIe Yero 3aHOBO MPOBOAAT UCMbITaHUE C UCMONb30BaHWeM BonbLUEro KonnydecTsa cTanbHOM
BaTbl B KOpMyce PeTopThI.

B.3.10 MpUEeMHUK XULKOCTU M3BMNEKAIOT U OXIaxgatoT.

BHVUMAHMWE! Kopnyc peTopTbl HarpeT Ao BbICOKOW TeMnepaTypbl U MOXET Bbi3BaTb CUIMbHbIE OXOrU NpU
KOHTaKTe.

3anucbiBatoT NOMHbIA 06beM BOAbI Yy, COOPaHHEIR B MPUEMHUK XUAKOCTU. DTN 06beMbl NepeBOASAT B Macey, Bbl-
paKeHHyo B rpaMMax, Kak onvcaHo B pasgene B.4.

MpuMedaHun

1 lMpW Hanu4yun NOBEPXHOCTW pasfena aMyrbCeun Mexay HedpTAHON W BogHOW dasaMu HarpeB obnacTtu nosepx-
HOCTW pasgena MOXeT pasnoxuTb aMynbcuio. COBET: crnegyeT UsBnedb PeTOPTY M3 HarpeBaTens, B3sSB 3a KOHAEHcaTop.
TwaTenbHO HarpeTb CTEKNSAHHbLIA NPUEMHUK XKUAKOCTU BAONb NOSOCH 3MYNbLCUW, aKKypaTHO NpuKNagbiBas K NpUeMHUKY
ropsivyto peTopTy Yepes KopoTkue UHTepBarnkl. Henb3s gaBark XKUAKOCTU 3akuneTb. [locne pasnoXeHUs NoBepXHOCTH pas-
fena asMynsCun NPUEMHUKY XUAKOCTU HaAo0 AaTb OCTbIThb.

2 [nsa cobniogeHns TOYHOCTU Ype3BbliYaiHO BaXKHO NPaBUMBHO CYMTaTb MEHUCK XuaKocTu. Mpexae BCero Bceraa
HeobxofuMo onpefensaTb MEHUCK NPV MOBEPXHOCTW pasjena, Haxofslehcs Ha ypoBHe rnas. Bo-BTopbIX, 418 BCeX
MEHUCKOB BO3AYX — XWAKOCTb 06beM OMNpeAensatoT No «HU3LWEeN TOYKe» MEHUCKa, HaxoAALWeNca nocepegmHe npuem-
HUKa XWAKOCTU, B CAMON HUXHER YacTuh XugkocTu. [nsa Henpo3payHblX XugKocTeid MoXeT noTpeboBaTbCA onpesenuTb
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BEPXHUI YPOBEHb XUAKOCTW NocepeanHe cocyfa. B-TpeTbux, 4N MEHUCKOB Boga — HedTb 06beM BoAbI onpegensaoT
B HU3LUEN TouYKe.

B.3.11 B3BelumBatoT CTEKNSAHHLIA NPUEMHUK XKUAKOCTU W €ro XuaKkoe cogepxumoe (HedpTe 1 BoAy). 3TO 3Ha4eHWe
3anncLIBaloT Kak M4 B rpaMmmax.

B.3.12 BeulkntovatoT HarpeBaTenb. PeTopTy M KOHAEHCaToOp WM3BMEKalT U3 HarpesaTens W OCTaBMAT OCTLIBATb.
CHUMaIOT KoHZ eHcaTop.

B.3.13 Kopnyc koHaeHcaTopa W KoHAeHcaTopHYo TpyBKy yaansioT. B3selumBaloT oxnaxaeHHyro peTopTy B cbope
(Yaly ansa npo6, KpbILLKY 1 KOPMYC PeTopTbl, HabUTLIA cTansHoi BaToi). Maccy sanuchiBaloT Kak /mg B rpammax.

B.3.14 PeTopTy 1 KOHgeHcaTop O4YMLLatoT.

B.4 BbluucneHus
B.4.1 Maccy HedTu, 3agepXaHHOM WaMoM, BEIMUCIAIOT No popMynam:

My =My — Ny, (81)
roe myyy — Macca BraxHoro wnama, r,
My — Macca HanofHeHHO peTopThl B cOope (Halla ¢ Npoboi, Kpbilka n kopnyc, HabuTbIi cTansbHOW BaTOR), ;
m, — Macca nycToi peTopThl B cBope (Yawa ans npobkl, Kpbilka 1 kopnyc, HabuTLIi cTansbHON BaTOR), ;

Mg = mg —my, (8.2)

r4e my — Macca BbICYLLIEHHOTO LiflaMa U3 peTopTel, T;
mg — Macca oxnaxeHHoit peTopTel B c6ope (kopnyc HabuT cTansHON BaToR), T;
m4 — Macca nycToil peTopThl B cbope (Yawa AN Npobbl, KpbILLKa U KOPNYC, HabUTLIA CTanbHO BaTOIA), T;

mo =my—(m3 +VWy), (B.3)
rae mg— Macca Hedtu, T,
m, — Macca oxIax4eHHOro NPNeMHNKa XUAKOCTN C KOHAEHCUPOBAHHLIMN XUAKOCTAMM, T;
ms — Macca nycToro, Cyxoro npuemMHuKa XuaKkocTu, r;
Viy — ofbeM Boabl, MM, unu Macca Boabl, 1 (1 Mn = 1r) (cMm. 3.2).

MpuMedaHune — CuuTan NNOTHOCTbL BOALI PaBHOIM 1 /M, Macca BoAbl, B rpaMmax, YNCAEHHO paBHa 0ObeMy
BOAbI, USMEPEHHOMY B MUMNIUNUTPAX.

TpeGoBaHwe k 6anaHcy Macc: cymma my, Mo W Vi AOMKHa HaxoAuTLCA B npefenax 5 % macchl BNaXHoi npobbl.

0,05 <M tMo+Yw 445 (B.4)
My

Ecnu sTo TpeboBaHue He BbINOMHSETCA, NpoLeAypY NOBTOPSIOT.
B.4.2 KonuyectBo HedTH, yaepxaHHoe wnamom, ROC 3anuckiBaloT: Macca HedTu B rpaMMax Ha 1 Kr BriaxHoi
npobbl Wnama:
m,
ROC =9 1000, (B.5)
My

rae ROC — HedTh, yaepxaHHas B Wname, r/kr wnama (BnaxHoro nubo cyxoro).

MpuMevyaHus

1 Bo MHOrux skonorunyeckux Hopmax ocobo TpebyeTcs ykasaHue HedTH, yaepXKaHHOI B WwWname, Ao cbpoca B Mope.

2 lMpu yKa3aHum konuyecTsa HedTH, YAepxaHHON B LUNaMe, Ha OCHOBE Cyxoro (Mocrne peTopThl) Wwiama KOHLEH-
Tpauus HePTN MOXET OKa3aTbCsl BhILLE, YeM NP pacyeTe Ha BraxHoW Npobe LnaMa, BCrejCTBUE BHYTPUNOPOBOW BOAbI,
yaanaemoi npu neperoHke. Kpome Toro, Lnam, umetowuii Gonee BeICOKOe NPOLIEHTHOE cofepaHue Boabl, AacT bonee
BbICOKYHO Maccy yAep>KaHusi HepTU Mo TEM Xe npuumHam. KoHLeHTpaLmio Bofbl 3an1ceiBatoT Kak Maccy Bogbl B rpaMMax
Ha KurorpaMM Bria>kHoi npobkl wnama (cM. B.3.10).
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NMpunoxenune C
(cnpaBouHoe)

OnpepaesnieHne aKTMBHOCTU BOAHOM (ha3bl 3IMYNbLrMpOBaHHOW BOAbI 3MYNbLCUN
C UCNOMb30BaHMEM 3FIEKTPOHHOIO rMrpoMeTpa

C.1 NpuHuun

C.1.1 B HacToALWEM MPUNOXEHWUN ONuncaHa npoueaypa UCrornb3oBaHUs arNeKTPOHHOro rurpomeTpa ANa U3MepeHus
OTHOCUTENbHOW BNAXHOCTU B 3aKPLITOM BO3AYLUHOM NPOCTPaHCTBE Haf 6ypoBbIM PacTBOPOM Ha yrNeBoAOPOAHON OCHOBE
U ANA YCTAHOBNEHUS B3aMMOCBA3U BMAXHOCTU C aKTUBHOCTHIO 3MYINbrMpoBaHHOM BOAbI. AKTUBHOCTL &y, SBNAETCA Mepoi
XUMMNYECKOro NoTEHUWana unu roToBHOCTU K peakLun XMMUYECKUX COEAUHEHUIA, pacTBOPEHHbIX B BOAE. YCNOBUA B CKBa-
XUHE B r’MAPOTUPYEMBIX ITIMHAX MOTYT BbITL COOTHECEHBI C UBMEHEHUSIMU aKTUBHOCTH SMYNLIrMPOBaHHON BOALI B 6ypoBbIX
pacTBopax Ha yrneBofopoAHOiA OCHOBe.

C.1.2 N3bbIToK 3apsikeHHbIX YacTuL, NOBEPXHOCTER U MOHOB B [TIMHUCTLIX CIAHLAX CHUXAET akTUBHOCTb BOALI U
NOBLILAET €€ HaCbILWEHHOCTb MWMHUCTLIMU criaHuaMu. Boga MurpupyeT Yepes nonynpoHuuaemyto Mmem6paHy us obnactu
C HU3KON MUHepanu3aLueil (BbICOKOW aKTUBHOCTM) B 0brnacTb ¢ 6oree BbICOKOW MUHepanusaumein (HU3KON akTUBHOCTH).
HedTaHasa nneHka, okpyKatoLlas Kannm sMynsrMpoBaHHoi Bogbl B 6ypoBOM pacTBOpe Ha YrNeBOAOPOAHON ocHose, 06-
pasyeT noflynpoHuLaemMyto MembpaHy, CKBO3b KOTOPYIO BOAa MOXET NpoiTh Brnarogapsi oCMocy.

C.1.3 Brixog Boabl U3 BypoBoro pacteopa Ha YrneBofopOAHOA OCHOBE MOXHO NpeAoTBpaTUTL NyTeM pacTBOpeHUs!
conun B aMynbruposaHHoi Bofe. Corb NMOHWXKaET aKTUBHOCTb BOAHOW hasbl, yMeHblUaa €e NornoweHne rMuUHUCTBIMKU
cnaHuyamu. Mepexoa BoAbl B MMHUCTLIE CraHLUbl NMpekpallaeTcsl, Korja akTMBHOCTb aMyrbrMpoBaHHOW BOALI CHUXAETCA
A0 3HaYeHWS, paBHOIO WS MEHBLLIEro, YEM Y KOHTAKTUPYIOLLEro cnaHua. YCnoBus B CKBaXXMHE U TEKCTypa LWnaMa MoryT
noackasatb He06x04MMOe U3MEHEHUE aKTUBHOCTH.

C.1.4 Hanbonee agppeKTMBHOIA 1 NOBCEMECTHO JOCTYMHOMN COMbIO, CHUXKAIOLLEN akTUBHOCTL BOALI, ABMAETCA XJ10-
pua kanbuus. Paccon, UMEIOLLMIA onpefeneHHyI0 akTMBHOCTb, COXPaHWUT ee Npu aMynbrMpoBaHun B HepTU. AKTUBHOCTb
BOAHOI chasbl GypoBoro pactBopa Ha YrneBofopofHOil ocHoBe ByfeT M3MEHATLCS € ucnapeHnem unu fobasneHnem Bogbl
UMK 3a CYET BKIMHOYEHUS MyTeM pacTBOPEHUS ApYrMxX BOAOPacTBOPUMbBIX COMEA.

MpuMedaHne — MoXHO Ucrofb3oBaTL MeTog GopbObl C rMApaTalmei MUHUCTLIX CNaHUEeB, OCHOBAHHLIA Ha
4acTMYHOM aHasiMae MOHOB BOZAHOW hasbl BypoBOro pacTeopa Ha YmMeBOAOPOAHONH ocHoBe. OfHaKO STOT MeToh nof-
BEPKEH OLIMBKaM, NMOCKOMbKY OCHOBaH Ha CyLUEeCTBEHHOM pa3baBneHun BoAON, HECKONBKUX TUTPOBAHUSX U PETOPTHOM
aHanuae 4Ns Kax[oro uccnefoBanus. KpoMe Toro, moka UMeeTcsl HeAOCTaTOMHO AaHHBIX O CMELLIAHHBIX CUCTEMAX COreid
AN yCTaHOBNEHUS TOYHON B3aUMOCBA3M MEXAY aHan3oM MOHOB U aKTUBHOCTLIO BOAHOW ¢hasbl MPU HATIMHUK HECKOSBKUX
coneii. MicnonbaosaHWe aMeKTPOHHOro MMrpOMETPa, ONMCaHHOE B HACTOSALLEM pasaene, SBRSIETCs cnocoboM onpefenuTb
aKTUBHOCTb HE3aBUCHMO OT COCTaBa BOAHOI (hasbl.

C.2 PeareHTbl U annapaTypa

C.2.1 CTtaHpapTHLIE HacbILLEeHHbIe PacTBOPLI CONEN.
C.2.1.1 CTaHgapTHble HackILeHHEIE pacTBOPLI corneil ykasaHsbl B Tabnuue C.1.

Tabnuya C.1 — CTaHgapTHbIe HackILWEHHbIE pacTBOPLI Coreit

Conb CAS Ne ayy NV 25 °C (77 °F) Sﬁg%e;;p:g‘:g
Xropua Kanbums 10043-52-4 0,295 100
HuTpaT kanbums 13477-34-4 0,505 200
Xropug HaTtpus 7647-14-5 0,753 200
A30THOKUCNLIA Kanuia 7757-791 0,938 200

C.2.1.2 PacTBOp Kaxgoi conu roToBAT nyTemM foGaBneHus KonudecTBa Cofv B rpamMax, ykasaHHoro B Tabnuue
C.1, k100 Mn AUCTUNNMPOBEHHOI MM AENOHU3MPOBAHHON BOALI M NepeMeLLnBaHMA Npu Temnepartypax oT 65 fo 90 °C
(oT 150 1 200 °F) B TeveHune 30 MUH., NMocne Yero pacTBop oxfaxgatoT Ao TemnepaTypbl oT 25 go 27 °C (oT 75 1 80 °F).
Mocne ycTaHOBMNEHUS paBHOBECUS B XUAKOCTU AOMKHa ObITb BUAHa TBEPAas COofb.

C.2.1.3 Ecnu KpucTannsl conv He BUAHLIl, Heobxogumo 406aBuTb eLLe HECKOMBKO KPUCTAMTOB UK KPYNUHOK TOW xe
conu, 4tobbl BbI3BaTh BbiNageHWe ocagka. Yalle Beero 1o TpebyeTes ¢ XNOPUAOM KanbLuA. PEKOMeHAYeTCH UCMonb3oBaTh
XUMUYECKN YncTble conn. OfHako, ecnn Heobxogumo, MoxHo ucnonssosatb NaCl unn CaCl, nonesoro (NpupogHoro)
KadecTBa.
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C.2.2 MNornotutens (aacopbeHT), 6e3sogHbIn xnopug kanelus (CAS Ne 10043-52-4).

MoryT ucnonbesoBaTtbcs Apyrue nornotutenu: cepHokuenelid kansyuii (CAS Ne 10101-41-4) unu renb KpeMHUEBOWA
kucnotel (CAS Ne 112926-00-8).

C.2.3 OneKTpOHHbLIA TMrPOMETp, BKItoYatoLuii B cebs nepeHOCHOW faTyuK U UHEWMKATOp OTHOCWUTENbHOW BRaXHo-
CTW, COMMacHO ykasaHHbIM HUXe XapakTepucTukaMm. Ecnu gaHHbll npubop ocHalleH AaTYMKOM TeMnepaTypel, B OTAeNb-
HOM TEpMOMETPE HET HEOBX0AMMOCTH:

a) 30HA AaT4MKa OTHOCUTENbHOW BNaXHOCTU JOIMKeH NOAXOANTL ANSA KOHTPONSA BO3AYLUHOA NPOCNONKM B HAMOMHEH-
HOIn emMKOCTU ANsA Npobbl;

b) nuHeliHocTb oTkNUKka nNpubopa gomkHa obecnevnBarhb, YTOObI KOIMULMEHT KoppenaLun Mexay obbsaBneHHo ak-
TUBHOCTBIO CTaHAAPTHOMO paccorna U OTHOCUTENBHON BMaXKHOCTEIO, M3MEPEeHHO NpUBopom Hag KaxAkblM paccorioM, Npesbl-
wan 0,95;

c) Npnbop AOMKEH NnokasblBaTb UCTUHHYIO aKTUBHOCTb B npegenax 10 % 3a 30 MWUH. NpW M3MepeHUN aKTUBHOCTM
paccona ctaHaapTHbIX pacTBopoB coneil B C.2.1.

C.2.4 TepmoMeTp AnanasoHom uamepeHus ot 0 go 105 °C (oT 32 go 220 °F) He TpebyeTtcs, ecnu npubop umeet
BCTPOEHHBI TEPMOMETP.

C.2.5 ViamepuTensHas eMKOCTb, PeKOMeHAyemas Unu nocraensemMas npoussoauTenemM, o6LeMoM, JOCTAaTOMHBIM
Ans obecneyeHns nrnowagmn NoBepxXHOCTW XugkocTu npuMepHo ot 30 fo 50 cm?2 (oT4,5007,75 moﬁmaz). EMKocCTb gonx-
Ha BbITb cHabxeHa repMeTUYHOM KPbLILLKOKR, KoTopasi Mpu npocBepnusaHni obpasyeT repMeTUYHOE YNNOTHEHUE BOKPYr
Kopryca 30HAa AaT4uka M TepMOMeTpa (€Cnu UCrosb3yeTes).

C.2.6 MunnumeTposas Bymara.

C.3 MNpoueaypa

C.3.1 Kannbposka rurpomeTpa.

C.3.1.1 ToToBAT AocTaToqHbIA 06beM cTaHgapTHoro obpasla ¢ U3BECTHOW OTHOCWUTENBHON BMaXXHOCTbLIO, YTOBLI no-
KpbITb JHO U3MEPUTENLHOW eMKOCTU A0 rMyBuHbI xuakocTu 12 M (0,5 floiima) Unu kak Toro TpebyHoT pekoMeHaaLun npouseo-
AuTens. OTU pacTBOpLI CONEN XPaHSAT NIOTHO 3aKpbITEIMK BO U3BeKaHWe Nponvea, UCrapeHnst Unv nonagaHns 3arpasHeHni.

C.3.1.2 JaTtuuk ocyliatoT 6€3BO4HEIM XITOPUAOM KarbLUWsa Unu PYrM NOrMoTUTENEM B U3MEPUTENBHON €MKOCTH,
NMOMECTMB 30HA faTyunka (BCTaBMEHHbIN B KPLILLKY €MKOCTMW) B BO3AYLLUHYIO NPOCROiiKy Haf conbto. XKayT oT 10 Ao 15 MUH.
3Ha4YeHne OTHOCUTENBHOW BNaXXHOCTU 24 % UNKU HUXKE CBUIETENbCTBYET O CYXOCTU AaTyuka. PaccTosHue mexay aatdu-
KOM U MOTNIOTUTENEM JOMKHO cocTaenAaTb 12 M (0,5 Atoiima); 3TO e pacCTosiHUe cneayeT coxpaHaTb npu pabote ¢ pac-
TBOpamu coneii n npobamu Byposoro pacTeopa.

HenocpeAcTBEHHbIN KOHTAKT AaT4MKa ¢ npobaMu unu pacTBOpamu He JONYCKaETCA.

C.3.1.3 [JaTumK B KpblLLKe M3MepUTerbHON eMKOCTU NepeHOCAT B NepBbIii (C caMblM HU3KUM &) CTaHAapTHLIA pac-
TBOP W OCTaBNAT Ha 30 MUH. ANS JOCTKEHWNS paBHOBECHS.

TemnepaTypa cTaHAapTHEIX pacTBOpOB AormkHa 6biTk oT 24 go 25 °C (ot 75 u 77 °F).

C.3.1.4 JaTuuK M3BMNeKakT U3 eMKOCTU C NepBbIM PacTBOPOM W NMOMELLaloT B €MKOCTb C pacTBOPOM, UMEIOLLMM
CrneayHoLLyto nocrne nepBoro M3BECTHYH aKTUBHOCTb.

C.3.1.5 MNMosTopstoT npouedypbl no C.3.1.3 U M3MepSAIOT OTHOCUTENBHYIO BAAXHOCTb ANA KaXAoro cTaHAapTHOro
pacTBopa, OT caMOi HA3KOHA A0 CaMOii BLICOKOH aKTUBHOCTU &y,

C.3.1.6 KaxxgoMy cTaHgapTHOMY pacTBOPY AaloT TO Xe BpeMsA ANA AOCTUXEHUSA paBHOBECHSA. 3annchLiBaloT TeMne-
paTypy U OTHOCUTESbHYIO BNaXKHOCTL B npoueHTax (% RH). CTposaTt rpacduk 3aBucuMocti % RH oT akTUBHOCTU M3BeCT-
HOro pacTBopa &y,

C.3.2 NamepeHue akTMBHOCTU GypoBOro pacTBopa Ha YrmeBoAOPOAHOA OCHOBE apr.

C.3.2.1 datyuk ocywatot oT 10 go 15 mMuH. cornacHo C.3.1.2.

C.3.2.2 MepeHocAT gocTaTouHbIi 06beM BypoBoro pacteopa npu KOMHaTHoOW Temnepatype (40 Mn), YTobbl NOKPLITH
OHO UsMepuTensHON eMKocTn fo rmy6uHel 12 mm (0,5 aroiima).

C.3.2.3 Jatumk BBOASAT B BO3AYLUHYt0 npocnoiiky B 12 MM (0,5 atoiima) Hap NoBEPXHOCTLIO pacTBopa. Temnepartypa
npo6bl JomkHa 6biTe Mexay (24 n 25) °C [(75 v 77) °F] vnu Toit xe, 4To u npu paboTe co cTaHAapTHLIMU pacTBOpaMMu.

C.3.2.4 TurpomeTp BKMtoYaroT, xayT 30 MUH. (TOT Xe nepuopd BPEMEHU, YTO WU NpU KanubpoBke MO CTaHAaPTHLIM
pacTBopaM) 1 3anucbiBakoT NOKa3aHUsi OTHOCUTENBLHOW BNaXXHOCTU U TemnepaTtypbl. PacTBop obcneaytoT Ha NpeAMET BO3-
HWKHOBeHWA pasgeneHuns. OTAeneHne cnosd HedTy NpUBEAET K OLUMGOYHBIM pesynsraTam.

KoHTeiiHep Ansi npobbl W Kpbilka AOMKHEI BbITE YUCTEIMU U He cogepXaTb CoNu NpU NOMeLLeHU HOBOM Npobbl B
€MKOCTb.

C.4 BbluncneHus. AKTUBHOCTL GypoBOro pacTBopa apg

C.4.1 Haxof AT OTHOCUTENbBHYH BNaXHOCTb, NonyyeHHyto B C.3.2.4 no rpadumky, noctpoeHHomy B C.3.1.6. Onpege-
NSAT W 3anuUcLIBaKOT COOTBETCTBYHOLLYIO aKTUBHOCTL BypoBOro pactBopa Ha rpaduke apg.

C.4.2 Ecnu HenocpefCcTBEHHbIE U3MEPEHUA He MPOBOAWUMMUCH, CNedyroT AaHHbIM UHCTPYKLUMAM MpU NOCTPOEHUM
rpaguka:

a) No AaHHbIM 0 cTaHgapTax B C.3.1 cTpoAT rpaduk % RH oTHoCUTENbHO &gy, Ha MUNIMMETPoBOI ByMmare;,

b) HaHOCAT Ha MUMMUMETPOBKY AaHHbIe, NMoNyYeHHble AN Kaxaon npobbl (C.3.2), n onpeaensaoT akTUBHOCTL Oy-
POBOro pacTBopa apr.
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MpunoxeHue D
(cnpaBouHoe)

OnpeaeneHne aHUNMHOBOW TOUYKU

D.1 MpuHumn

D.1.1 AHUIMHOBas ToYKa — 3TO camasi HU3kas TeMneparypa, Npuv KOTOpoii paBHble 06beMbl aHUMHa U Npob yrne-
BOJAOPOLOB SBMAIOTCHA MOMHOCTHIO CMELUMBAOLLMMUCS. [aHHbIA METOS UCTbITaHWA OXBaTbiBaEeT ornpeferneHne aHunHo-
BOVi TOUKM HedpTENPOAYKTOB U YINEBOJOPOAHLIX pacTBOpUTENEH, TakuX Kak AU3ernbHble U MUHeparbHble Macna, UCrnomb-
3yeMble Npu NOAroToBke OypoBLIX PacTBOPOB Ha YreBofOPOAHOA OcHOBE. [JaHHbI MeTod NPUMEHUM K MpospadHbiM
XUAKUM npobamM, UMEIOLLMM HadanbHYo TOUKY KMMEHUs Npu TeMneparype Bbllle KOMHATHON U aHUMMHOBYH TOYKY HUXe
TeMnepaTypbl NOSBMNEHWUS NEPBOro Ny3bipbKa U Bhille TeMnepaTyphl 3aTBepfeBaHna CMech aHunMHa ¢ NpoGoit.

MpuMmedyaHne — CM. AONOMNHUTENBHO CTaHAapT [2].

D.1.2 AHunNuHoBasi ToUKa XapakTepusyeT YnCTLIe YITEeBOAOpOALl. Hanpumep, apomatuyeckue yrnesogoposbl UMe-
FOT HWU3KYO @HWUITMHOBYH TOUKY, @ NapadUHOBbLIE YrIeBOAOPOS Ll — BbICOKYH. Y LuKionapadpuHOB 1 onedWHOB Habnroga-
OTCA 3HAYEHUs, Nexallme Mexay napaduHOBLIMU U apoMaTUYEcKUMU yrinesogopofamu. B romonorndyeckux psgax aHu-
NMHOBas TOYKa BO3pacTaeT ¢ MOMEKYNsApHOi Maccoil. AHUMMHOBAA TOYKa CMecel YrmeBofopoA 0B, TakuxX Kak AU3enbHblie
W MUHeparbHble Macna, ClyXWT ANA OLEeHKU KOHLEeHTpaLUuu apoMaTUYeckoro yrnesofopoja B HedTu U ANSA CpaBHEHUA
HedTw.

D.1.3 Mpwu nccregoBaHuK YrieBoAOPOAHBIX OCHOB GypOBbBIX pacTBOPOB HU3KWE 3HAYEHUS] aHUITUHOBOW TOYKN (CHU-
Tarowmecs cBA3aHHbIMU C BBICOKMMU KOHLIEHTPaLUAMU apoMaTUYeckuX BelLecTB) npeaynpexaalT o BOSMOXHOCTU no-
BPEXAEHUSA 3NacTUYHLIX (PE3NHOBLIX) KOMMOHEHTOB, KOHTaKTUPYHOLLMX ¢ BypoBEIM PAacTBOPOM Ha YrNeBOAOPOAHON OCHO-
Be, Takux Kak pe3aMHOBbLIN KOHYC MPOXOAHOrO NMOPLUHS, pe3NHOBEIE KOMMNOHEHTLI BYPUNbHLIX TPYD, pe3MHOBEIE KOMMOHEHTLI
MBO u wnaxru.

Bbicokue 3Ha4YeHUss aHUMMHOBOMN TOYKM (CHUTaIOLMECH CBA3AHHBIMW C HU3KMMU KOHLEHTpaLUSAMU apoMaTUuyeckux
BeLLeCTB) CBUAETENBLCTBYHOT O CHUMXEHHOM pUCKE ANS SNacTUYHBIX KOMMNOHEHTOB, HO MOMYT TakKe O3HavaTb MeHbLUYIo
pacTBOPUMOCTE BUTYMHBIX MaTepuarnoB U MOHWXKEHHYH CMOCOBHOCTb K Aucnepcun BUTyMHbIX MaTepuanos B GypoBom
pacTBOpe Ha yrrneBofopogHon ocHoBe (cM. ASTM D3183).

D.2 PeareHTbl M annaparypa
D.2.1 AHUIWH YUCTLIA, 6E3BOAHLIN U HE YpE3MEPHO TEMHOTO LiBETa. XpaHAT B TEMHOM, MPOXNagHOM MecTe.

BHVUMAHWE! AHUNuH ype3BblyaiiHO ToKkcuveH. He cnepyet HabupaTtb ero B NUNeTKy ¢ NOMOLbIo pTa. AHU-
JINH TaKXe TOKCMYeH NpU NPOHUKHOBEHUU Yepe3 Koxy. CneayeT obpaluaTbCA OCTOPOKHO, UCNONbL30BaTb COOTBET-
CTBYylOLIME NONUITUNEHOBbIe NepyaTku. NMpu yTUNU3auumM aHUN1MHa n ero cMeceli cnegyert cobniogaTb OCTOPOX-
HOCTb M NpoueAypy B COOTBETCTBUU C MECTHbIMU SKOMOrMYECKUMU U MeAUKO-CaHUTapPHbLIMKU NpaBUNaMi.

D.2.2 Cynbart kanbumsa (CAS Ne 7778-18-9) unu cynbgat HaTpusi (6esBoaHbIi) (CAS Ne 7757-82-6), ucnonbaye-
MBI B Ka4ecTBe OCyLLaIoLLero peareHTa.

D.2.3 Mpobupka gnameTrpom 25 MM (1 AtoiAM), AnMHOK 150 MM (6 LHOAMOB), M3 TEPMOCTOMKOrO CTeKNa.

D.2.4 Pybaluka guameTpoM npumepHo ot 37 go 42 mm (1-7/16 go 1-11/16 groiima), gnuHoit 150 mm (6 AroiAMoB), U3
TEPMOCTOWKOro cTekna.

D.2.5 TepmoMeTp guanazoHoM usMepeHuit ot 25 go 105 °C (ot 75 go 220 °F).

D.2.6 KopkoBble Npobku: ogHa, NpoxoasLias B Npobupky, — ANA KpenrneHus TepMomeTpa, apyras, npoxogsilias B
py6aLlky, — ans KpernneHusi npobupkn. He gonyckaeTcs Mcnonb3oBaHne pe3MHoBbIX NPOBOK.

D.2.7 MpoBonoYHan Mellanka us nposonoku ot 1,5 go 1,7 MM (14 paamep), corHyTas B NeTno guameTpom 19 MM
(0,75 ploiima), AN NepemMeLLMBaHNA cMecu B Npobupke.

D.2.8 HarpeBatenbHas 6aHs, Hanpumep rops4eBo3ayllHan BaHHa, 6aHsa ¢ HemeTyyell NMpPO3payHOW XUAKOCTLIO
(Macno unu curnmMKoH — He BoAa) Unun nHdpakpacHas HarpeBaTenbHasn namna (o1 250 o 375 BT), ansi Harpesa npobupku
1 npobbl.

MpuMmevyaHne — Bopaa sABnseTca HemnoaxofsLlen cpefon ANA HarpeBa, NMOCKONMbKY aHWUIUH TUIPOCKOMMUYEH.
BnaxHbll aHWUIMH JacT oLWKMGOYHO BbICOKUE pesyrkTaThl.

D.2.9 OxnaxpaatoLjas BaHHa, HanpuMep XonoAHoBo3fyLUHas BaHHa, 6aHA ¢ Npo3padHoii XULKOCTLIO (He BOLOW),
NS oxXNaxzgeHns Npobupku n Npodbl HUXE KOMHATHOW TemnepaTyphl.

MpumevyaHne — Bopa ABnsAeTcA HenopaxoAsLen Cpefon ANA OXNaXAeHUs, NOCKOMNbKY aHUIMH MUrpoCKonu-
YeH. BnaxHblih aHWNUH gacT oLWMBOYHO BbICOKUE pe3ynbTaThl.
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D.2.10 MNMuneTka BMecTUMOCTBI 10 M.

D.2.11 MnacTtukoBas rpyLla ANS NUNETKN.

D.2.12 3alunTHbIE O4KK.

D.2.13 MNonuaTuneHoBLIe NepyaTkn U3 MaTepuana, HenpPoHULLAEMOoro AN aHUNuHa.

D.3 MNMpoueaypa

D.3.1 O6pasel HedbTu ocyLuatoT nyTem gobasneHns npumepHo 10 % o6beMHOW JoMM OCYLUMTENSA B HePTb. AKTUB-
HO BCTPAXMBAKT OT 3 A0 5 MUH. PUNETPYIOT UNKU LEHTPUGYIUPYIOT ANA YA4aNeHWa ocyLumnTens.

D.3.2 OuuwatoT v cywat npobupku, pybaLlky, TepMOMETP W MPOBOSIOYHYIO MeLLarky.

D.3.3 10 Mn aHWUNMHa NepeHOCAT ¢ NOMOLLLIO MUNETKM (MCNOMb3YA rpyLly) B Npobupky. AHanorn4yHsiM obpasom B
Npobupky nepeHocsAT 10 Mn HedTM.

D.3.4 MNoaroTaenueakT TEPMOMETP U MeLLanKy. YcTaHaBnMBaroT TEPMOMETP B NPOBUPKY Tak, YToObl OTMeTKa no-
rpy>keHuns Bbina B BepXHeh YacTn xuakoctu. Konba TepMoMeTpa He AOMXKHa KacaTbCsi CTEHOK Mpobupku. Mpobupky ycta-
HaBMMBaKOT NO LEHTPY pyOdaLuku.

D.3.5 Cmeck BbICTpO NepeMeLLMBatoT MeLLankoi Npu KOMHaTHON TeMnepaType, nepemellas ee BBepx-BHU3. Cne-
AyeT He fonyckaTe 06pa3zoBaHus Ny3bipbKoB. OTMEYaloT, ABNAETCS M CMeCh cMellBaeMoii (MPo3padvHoi) MM HecMeLLn-
Baemol (MyTHol). Ecrnin cmechk npospadHas, nepexoaaT K D.3.12 1 NpoAorKaroT, MCNonb3yst OXaXaatoLLyo BaHHY.

MpumevyaHune — [OnsA GonblUMHCTBA YINEBOJOPOSHEIX OCHOB CMECh aHWNH — HedbThb BygeT HecMelLMBaeMoit
npu KOMHaTHOW TeMnepaType.

D.3.6 Ecnn cmeck MyTHasi, pyballky HarpesaroT 418 NOBLILUEHWS TeMnepaTypbl CMecu B NpobUpKe CO CKOPOCTLHO
Harpesa oT 1 Ao 3 °C/MuH (0T 2 go 5 °F/ MuH).

D.3.7 HarpeB npogornxatoT, He npeKkpallas nepemelunBaHuns, Noka cCMeCb He CTaHEeT MOSTHOCTLIO CMeLUUBaAEMOW
(uncTon). CMeck yaansaoT U3 UCTOMHUKA Harpesa.

BHMMAHME! He ponyckaiTe HarpeBa cMecu aHUNUH — HedTb cBbiwe 90 °C (200 °F). 3To MokeT ObLITb
onacHo.

D.3.8 MNepemeLLnBaHWe NpogomKaroT, Noka cMeck oxnaMaaeTtcs co ckopocThio ot 0,5 go 1,0°C/muH (ot 1 go 2 °F/MuH
OTMe4aroT MOMEHT NEPBOro NOSBMNEHUA MOMYTHEHMWS. 3anUCLIBAKOT «aHWUMHOBYIO TOYKY» Kak TeMneparypy, nNpyu KOTopo
CMeCb NOTHOCTbLIO CTAHOBUTCS MYTHOM.

.
n

MpuMevyaHue — WCcTUHHASA aHUNMHOBAA TOMKA XapakTepusyeTcs MyTHOCTLIO, AOCTATOYHON! AN TOro, YToOh
CKpbIT KoNBy TepMOMETPa B OTpaXeHHOM CBETe.

D.3.9 OxnaxpaeHWe cMecu NpoAoIPKaloT ¢ NepeMeluMBaHneM Ao Temnepatypbl oT 1 go 2 °C (ot 2 go 3,5 °F), Huxe
TeMnepaTypbl NepBOro NOABIIEHUS NOMYTHEHUS, Kak ornucaHo B D.3.8.

D.3.10 Cmecb cHoBa HarpeBatoT (kak onucaHo B D.3.7) o Bo3BpaTa k cMeLuMBaeMOMY COCTOSIHUI. UCTOMHUK Tenna
ybunpaloT n oxnaxaatoT cMech 0 BO3BPpaLLeHNs1 MyTHOCTU 1S NOBTOPHOW perncTpauumn Temneparypbl aHUMHOBOW TOUKH.

D.3.11 HabniogeHne aHUNMHOBOI TOYKU NPOBOAST HECKOMLKO pas3, Noka 3HaudeHue He ByaeT onpeaeneHo B npeae-
nax+0,5°C(x1°F).

D.3.12 Ecnu cmecb aHUNUH — HedTb BbiNa NOMHOCTLIO CMELLMBAEMOIA NMpU TeMrepaType OKpyXaloleid cpefbl
(D.3.5), HarpeBaloLLyt0 BaHHY 3aMeHAIOT oxnaxaatoled. CMecb MeAnNeHHO oxXnaxaaroT Npu SHepru4HoM nepemellnBa-
HUU CO CKOPOCTHLIO, YKasaHHoOW B D.3.5. AHUNUHOBYIO TOUKY onpeaensitoT cornacHo D.3.8 — D.3.11.
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MpunoxeHue E
(cnpaBouHoe)

PacueT coaepxaHusa usBecTu, coneun u Teepaon dasol

E.1 NpuHuun

MpuMepbl pacHeToB B HACTOSLLEM MPUMOXEHWN NpUBELEHbI C Lienblo JeMOHCTPaLuu Toro, Kak ypaBHEHWS! B pas-
fenax 10 n 12 ucnonbaykoTes ANA onpeAeneHns Konu4ecTsa conun 1 TBepAbIX YacTul, B 6ypoBoM pacTBope Ha YrneBojo-
poaHoii ocHoBe, cofepxXalleM GapuT B Ka4ecTBe yTsKenuTens. 34eck NpeAcTaBneHbl YeTbipe pasnuyHbIX crnyyas:

- BypoBoii pacTop A: GypoBoit pacTBOp COAEPXMUT Tonkbko conb CaCl,,

- BypoBoi pacTBop B: 6ypoBoii pacTBop cogepuT Tonbko conb NaCl;

- BypoBoit pactsop C: BypoBOIA pacTBOp coAepXMUT pacTBopumble conu kak CaCl,, Tak u NaCl;

- BypoBoit pactop D: BypoBoit pacTBop cofepxuT conu kak CaCl,, Tak u NaCl, yacte NaCl pacteopuma B BOfHOW
¢hase, a 4acTb NPUCYTCTBYET B BUAE HepacTBopuUMbIX TBepAbix YacTul NaCl Bo Bcem BypoBom pacTsope.

B HacTosee npunoxeHne BKIoHYEHEl MPUMepbl BypoBEIX pacTBOPOB C e4MHUL@MW, OGBIYHO UCTONb3yeMblMU Npu
COOTBETCTBYIOLLEM NPUMEHEHWUN. SneKTpoHHas Tabnuua ¢ ypaBHeHUAMU NpuBeaeHa Ans yaobcTea pacyeTos.

MpumMmevyaHne — B HacToALeM NPUNOXEHUN yKka3aHbl COOTBETCTBYIOLME HOMepa YPaBHEHUA 13 pasgenos
10 v 12, B HOpMaTMBHOI YacTh TeKCTa AaHHOR YacTu nocrne opmyr. KoHedHble 3Ha4eHWsA MaccoBO KOHLEHTpaLumn yTsa-
XenuTena u TBephbIxX YacTuL, OKpYrieHbl A0 Brivkailuero Lenoro Yyuena Ansg oTpaXeHWa TOMHOCTU U BNUAHUA 3HaYaLlnx

Lndp.
E.2 [laHHble ucnbiTaHWUi, UCMONb30BaHHbIe B NpUMepax
dusnyeckme n Xummnyeckne cBoicTBa nNpeacTasneHsl B Tabnuue E. 1.

Tabnwunya E.1— dusnyeckne n xummnyeckne cBoicTBa NpMepos BypoBbiX pacTBOPOB

Ceoficreo ooonh | paboons | paeopC | pacreopD

MnoTHocTL GypoBOro pacTeopa, r/mn 1,32 1,32 1,32 1,32
KoHUeHTpaLms HedTH ¢, % obbema 59,5 59,5 59,5 59,5
KoHueHTpaLmst HedTH gy, % obbema 25,0 25,0 25,0 25,0
EDTA Vepra, MN/Mn GypoBoro pacTeopa 10,0 0,00 84 84
I:ng;:T cepebpa VAgNo3, mn/mn 6yposoro pac- 58 » 70 10,0
CepHas kucnota Vi, Mn/mMn Gyposoro pacTeopa 2,6 2,0 2,6 3,0
MnoTHocTb HedTw, r/MN 0,84 0,84 0,84 0,84
MMOTHOCTL TBEPABLIX YacTUL, Manoi NNOTHOCTH,

rimn 2,65 2,65 2,65 2,65
MnoTHOCTb yTskenuTens (6apuTa), r/mn 420 4,20 4,20 4,20

E.3 BypoBoii pacTBop, coaepXalmii Tonbko conb CaCl, (6yposoii pacTteop A)

E.3.1 KOHLEHTpaLMs XNopua-uoHa Bo BceM Byposom pacTsope [cM. 10.5.2, ypaeHeHue (30)I:
CorpE = 10 000 5,8 = 58 000 mr/n 6ypoBoro pacTsopa.

E.3.2 KoHueHTpaumsa kanbuus Bo BceM BypoBoM pacTeope [cM. 10.6.2, ypasheHue (31)]:

Co2*pE = 4000-10,0 = 40 000 mr/n BypoBoro pacteopa.
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E.3.3 KoHueHTpaLuus nsBecTn Bo BCeM BypoBoM pacTBope [cM. 10.4.3 unn 12.3.1, ypaBHeHuns (29) u (27)]:
CC|(OH)2,DF,C =3,705-2,6 =9,6 Kr/M3;
CCa(OH)Z,DF,B =1,299-2,6 = 3,4 cpyHT/Gapp,

FA€ Cca(OH),,DF,c — NOMHas KOHLIEHTPaLsA U3BeCTH BO BceM GypoBOM pacTBope, kr/m3,
CCa(OH),,DF B — MOJHAsA KOHUEHTpaLs n3BeCTi BO BCeM 6ypoBoM pacTtBope, dhyHT/6appens.
E.3.4 KoHueHTpauus xnopua-uoHa Bo Bcem GypoBoM pacTtBope, kak CaCl, us aHanusa kanbumusa [cM. 12.3.2.2,
ypaBHeHue (32)]:

cCI’(CaCI)Z,DF =1,769-40 000 = 70 760 Mr/n BypoBoro pactsopa.

E.3.5 KoHueHTpayua xnopuaa Bo sceM 6ypoBom pacTtBope, cBasaHHasa ¢ NaCl [ecm. 12.3.2.3, ypasHeHue (33)]:

Cor (NaCl)DF = 58 00070 760 = —12 760 Mr/n 6ypoBoro pactsopa.

OTpulaTtensHoe YUCNO O3HaYaeT, YTo B flaHHOM ByposoM pacTBope oTcyTcTByeT NaCl, a npucyTcTByeT TONbKO
CaCl,. Konuentpaumio CaCl, Bo Bcem GypoBom pacTBope nyyule paccyuTaTb no Gonee HagexXHOMy aHanuy xropua-
NoHa.

E.3.6 KoHueHTpauus xnopuaa kansLus Bo BceMm 6ypoBom pactBope [cM. 12.3.2.4, ypaBHeHus (34), (35) n (36)]:

CcaCl, pF A = 1,565-58 000 = 90 770 mr/n 6ypoBoro pacteopa;
Ccacl, DF g = 0,0005485-58 000 = 31,8 ¢pyHT/Gapp GypoBoro pacTsopa;
Ccach,pF.c = 0,001565-58 000 = 90,8 kr/m> GypoBoro pacTeopa.

E.3.7 MaccoBas aons BoAHoi a3kl Xxnopuaa kanbums, BelpaXeHHasn B npoueHTax [cm. 12.4.2, ypaBHeHue (43)]:

o 100-90 770
CaClz = 70 760+ 0+ (10 000- 25,0)

=26,7%.

E.3.8 MNnoTHocTb paccona BogHoM asbl [cM. 12.4.5, ypaBHeHue (48)]:
pg =0,99707 +0+(0,007923-26,7)+ 0+[0,00004964 - (26,7)°1=1,24 r/mn.
E.3.9 KoHueHTpauums BogHoi dasbl Xnopuaa KanbLUus, B MUINUTpaMMax Ha uTp [cMm. 12.4.6, ypaBHeHue (49)]:
Ccacly,aQ = 10 000-26,7-1,244 = 33 215 mr/n.
E.3.10 O6bemHasn fons (MpoLieHTHoe cofiepXaHune) paccona Bo Bcem ByposoM pacTeope [cM. 12.6.1.1, ypaBHeHue (56)]:

~ 100- 25,0
78 = 124.1100—(0+26,7)]

= 27,4 % (obbemHan fons Bo BceM BypoBoM pacTsope).

E.3.11 ObbemHan gons (NpoueHTHOe cofiepXaHue) TBepAbIX YacTul Bo BceM BypoBoM pacTBope ¢ MonpaBKoi
[eM. 12.6.1.2, ypaBHeHue (57)]:

op =100—(59,5+27,4) = 13,1 % (06bemHas aons Bo Bcem GypoBoM pacTsope).

E.3.12 PacueTHoe cooTHoLLeHne HedpTu U Boabl (06beMHas Aons) [eM. 12.6.2, ypaBHeHus (58) u (59)]:

100-59,5
=—— """ 70,4 % ~
©~595+250 > Hedmw;
100-25,0
=———=29,6 %BOasl,
W = '59,5+25,0 °BoA
Ro . RW =70,4:29,6.
MpumedaHue — Rg: Ry — COOTHOLEHNe HedTH 1 BOALI, YacTo obosHa4aemoe kak OWR. B AaHHOM npu-

mepe OWR cocTaensier npumepHo 70:30.
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E.3.13 Pacu4eTHOe COOTHOLLEHWE HedpTU K paccona (obbeMHas fona) [em. 12.6.3, ypasHenus (60) u (61)]:

100-59,5
=—— —68,5 % HedTu,;
© " 595+27.4 b Hed
o= _100-27.4__ 31,5 % paccona.
59,5+27,4
MpuMeyaHUe — COOTHOLIEHWE HedTH M paccona, YacTo obosHavyaemoe OBR. B faHHoM npumepe OBR co-

CTaBMsAeT NnpumepHo 68:32.
E.3.14 CpepfHss NnoTHOCTL (06beMHas Macca) B3BelLeHHbIX TBepAbIX YacTuy [cMm. 12.6.4, ypaBHeHue (62)]:

— (100-1,32)—(59,5-0,84)— (27,4 .1,244)
Pd= 13.1

= 3,66 r/mn.

E.3.15 O6beMHas fons (NpoLeHTHoe cofepxaHue) yTshxenutens [cM. 12.6.5.1, ypasHeHue (63)]:

_3,66-2,65
PWM = 1 50-2 65

E.3.16 O6bemMHasn fonsi (MPOLUEHTHOE CoaepKaHne) TBepablX YacTul, Marnoi NnoTHocTu [cM. 12.6.5.2, ypaBHeHue (64)]:

-13,1= 8,5 % yTsenuTens.

o g =13,1-8,5=4,6 % TBepablx YacTuL, Manoii nNIoTHOCTM!.
E.3.17 MaccoBas KoHUeHTpauuma yTaxenutens [cM. 12.6.5.3, ypaBHeHuna (65) n (66)]:

cwmc =10-4,20-8,5 = 357 kr/m3 yTaxenuTens;

cwmp = 3,5-4,20-8,5 = 125 pyHT/Gapp yTsxenuTens.
E.3.18 MaccoBas KOHLEHTpaLus TBepabIX YacTuL, Masiol NioTHOCTU [cM. 12.6.5.4, ypaBHeHus (67) u (68)]:

Cloa=10-265-4,6=122 Kr/M3 TBepAbIX YacTuUL, Manoii NNOTHOCTH;

c gp = 3,5-2,65-4,6 = 43 cyHT/Gapp TBepAbIX YacTUL Manon NNOTHOCTU.

E.4 bypoBoii pacTBop, coaepxawmii Tonbko conb NaCl (6ypoBo#i pacTsop B)
E.4.1 KoHueHTpaLusi xnopua-uoHa Bo Bcem BypoBom pactBope [cM. 10.5.2, ypasHeHue (30)]:

CoroF = 10 000- 4,4 = 44 000 mr/n 6ypoBoro pacTsopa.

E.4.2 KoHueHTpayus Kanbums Bo BceM BypoBoM pacTtBope [cM. 10.6.2, ypaBHeHue (31)]:

Cep+pF = 4000 0 = 0 mr/n 6ypoBsoro pacTeopa.

E.4.3 KoHueHTpauys nasectu Bo BceM GypoBoM pacteope [cM. 10.4.3 unun 12.3.1, ypaBHeHUs (29) n (27)]:
CCa(OH), DF ¢ = 3,705-2,0 = 7,4 kr/m3 Gyposoro pacTeopa;
CCa(OH),.DF B = 1,299-2,0 = 2,6 pyHT/6app GypoBoro pactsopa,

TA€ CCa(OH),,DF,c — MOMHAs KOHLEHTpaLWs U3BecTy, kr/m3;
CCa(OH),,DF,8 — MOMHAA KOHLEHTpaLWA U3BecTy, dyHT/Gapp.
E.4.4 KoHUeHTpaLus xnopua-uoHa Bo Bcem GypoBom pactsope, kak CaCl, U3 aHanusa kanbuus [em. 1, 2.3.2.2,
ypasHeHue (32)]:
Corrcaciy, pF = +769:0=0 kr/m3 Gyposoro pacTaopa.
Copnepxatue CaCl, pasHo 0.
E.4.5 KoHueHTpaLus xropua-1oHa Bo BceM BypoBoM pacTsope, kak NaCl [cm. 12.3.2.3, ypaBHeHue (33)]:

cCI‘(NaCI),DF =44 000-0 = 44 000 mr/n BypoBoro pacTeopa.

MonoxutensHoe Yncno ceufaeTenscTeyeT o npucytcTeun NaCl B gaHHom BypoBom pacTBope.
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E.4.6 KoHueHTpauus xnopuaa HaTpusi Bo BceM BypoBoM pacTtsope [cM. 12.3.2.6, ypaBHeHus (40), (41) n (42)]:
CNacI,DF,A = 1648-44 000 = 72 512 mr/n Gyposoro pacTeopa;

CNaclpFa = 0,000578- 44 000 = 25,4 cyHT/Gapp GypoBoro pacTeopa;

CNacIpF,c = 0,001648-44 000 =72,5 kr/m3 Byposoro pacTeopa.
E.4.7 MaccoBasi fons BoAHOW dhasbl Xnopuaa HaTpus, BblpaXeHHas B npoueHTax [cM. 12.4.3, ypaBHeHue (44)]:

10072512
Onac) = =22,5%.
NaCl = 5+ 72 512+ (10 000-25,0) %

E.4.8 MakcumanbHyto MaccoByto fonto pactsopumoro NaCl, koTopasi MOXeT cylLLecTBOBaTb B BOAHOW dhase, Bbl-
yucnaiT cnegytowmm obpasom [cM. 12.4.4.1, ypaBHeHue (45)]:

ONaCIMAX = 26,432-0+0+0= 26,4 %.

Mockonbky wyac) < @nactvax: BECb NaCl sBnseTcs pacTBopUMEIM B BoAHO# (hase, a XNOpUA KasibLms OTCYTCTBYET.
E.4.9 NnotHocTb paccona BogHoN a3kl [cM. 12.4.5, ypaBHeHue (48)]:

pg = 0,99707 +(0,006504 - 22,5) + 0+ 0+[0,00004395 - (22,5)°]+ 0 = 1166 r/mn.

E.4.10 KoHyeHTpauusa pacteopumoro NaCl B BogHoili case B paccone, BolpaXeHHasi B MURAUrpamMmax Ha nutp
[em. 12.4.7, ypaBHeHue (50)]:

CNaCI,AQ =10000-22,5-1166 = 262 350 mr/n.

B aaHHOM npumMepe BeCb XI0puUf, HaTpUsa ABRSieTc pacTBOpUMbIM. OfHako ecnu 6kl NPUCYTCTBOBAsIO HEKOTOPOE
KOMMYEeCTBO HepacTBOPUMOro Xropuia HaTpus, Mornu 6bl 6biTb onpefeneHsbl KOHUEHTPaLMKU pacTBOPUMBIX M HepacTBO-
pVMBIX KONU4YecTB Bo BceM 6ypoBOM pacTBOpeE.

E.4.11 ObbemHas gona (MpouUeHTHoe cofepxaHune) paccorna Bo BceM 6ypoBom pacTBope [cM. 12.6.1, ypaBHe-
Hue (56)]:

100-25,0

= =27,7 %.
1,166[100— (22,5 + 0)]

B

E.4.12 O6bemMHas gons (NpoLeHTHoe codepaHue) TBepAblX YacTuy Bo BceM BypoBOM pacTBope C MonpaBKoii
[em. 12.6.1, ypaBHeHue (57)]:
¢p =100-(59,5+27,7)=12,8 %.
E.4.13 Pac4eTHoe COOTHOLLEHMe HedTH 1 BoAbl (06beMHan fona) [cM. 12.6.2, ypaBHeHWs (58) u (59)):

_ 100-59,5

= 2999 70 40
07 59,5+25,0 %
100-25,0
=Y 996 %:
W= 59,5+ 25,0 °

Ro : Ry =70,4:29,6.

MpuMmevyaHue — Ry: Ry — cooTHOWeEHWe HedpTU U BoAbl, YacTo obosHadaemoe OWR. B aaHHOM npumepe
OWR coctaensiet npumepHo 70:30.

E.4.14 PacueTHoe CooTHOLLeHUe HedTu 1 paccona (o6bemHas aons) [cM. 12.6.3, ypaBHeHus (60) u (61)]:

o :M = 68'2 %.
59,5+27,7
100.27,7
Rp=———"—=318%.
BT 59,5+27,7 °
Ro :Rg =68,2:318.
MpumeyaHne — Rg:Rg— COOTHOLIEHME HePTU 1 paccona, YacTo oGosHaqdaemoe OBR. B gaHHOM npumepe

OBR cocTaBnset npumepHo 68:32.
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E.4.15 CpefiHsas NnoTHocTh (06beMHas Macca) B3BelLeHHbIX TBepAbIX YacTuy [cM. 12.6.4.2, ypaBHeHue (62)].

ITd _ (100-1,32)—(59,5-0,84)—(27,7-1,166) — 3,88 r/mn.
12,8
E.4.16 O6beMHas fons (NPoUeHTHOe copepxanue) yTsxenutens [cM. 12.6.5.1, ypaBHeHue (63)]:
3,88-2,65

= 200974 15 8-10,2%.
WM 50-2.65 %

E.4.17 O6bemMHas fons (NpoUeHTHOE coflepXKaHue) TBepAbIX YacTuL, Manoi NnoTHocTu [cM. 12.6.5.2, ypasHe-
Hue (64)]:

PG=128-102=26%.
E.4.18 MaccoBasd KoHUeHTpauua yTsaxenutens [cM. 12.6.5.3, ypaBHeHus (65) n (66)]:
cwmc =10-4,20-10,2 = 428 kr/m3;
cwmp = 3.5-4,20-10,2 =150 pyHT/Gapp.
E.4.19 MaccoBasi KOHUEHTpaumMa TBEPALIX YacTuIL, Marioii MoTHocTu [cM. 12.6.5.4, ypaBHeHus (67) n (68)]:

cLgc =10-2,65-2,6 = 69 ki/M3;

CLgp = 3,5-2,65-2,6 = 24 doyHT/6app.

E.5 BypoBo# pacTBop, conepxaumii conu CaCl, n NaCl (6ypoeoii pacteop C)
E.5.1 KoHueHTpayus xnopua-uoHa Bo BceM 6ypoBom pactope [cM. 10.5.2, ypaBHeHue (30)]:

Cor pr = 10000-7,0 =70 000 Mr/n BypoBoro pacrteopa.

E.5.2 KoHueHTpayus kanbLusa Bo BceM BypoBomM pacteope [cM. 10.6.2, ypaBHeHue (31)]:

Cot pF = 4000-8,4 = 33 600 mr/n 6yposoro pactsopa.

E.5.3 KoHUeHTpaumsa na3BecTy Bo BceM GypoBoM pacTtBope [cM. 10.4.3 unu 12.3.1, ypaBHeHuA (29) u (27)]:

CCa(OH), DF.c =3,705-2,6=19,6 kr/m3 GypoBoro pacTeopa;

CCa(OH),DF B = 1299 2,6 = 3,4 dpyHT/6app BypoBoro pacTeopa,

TA€ Cca(OH),,DF,c — NOMHas KOHLEHTPaLMs n3secTy, kr/m3;
CCa(OH),,DF,8 — NOMHAs KOHLEHTPaLNs n3BecTy, dyHT/6app.
E.5.4 KoHueHTpayusi xnopua-moHa Bo BceM BypoBom pacTtsope, kak CaCl, 13 aHanusa Kanbuns [em. 12.3.2.2,
ypaBHeHue (32)]:
cCI,(CaC])Z’DF =1,769-33 600 = 59 438 mr/n Byposoro pacTsopa.

E.5.5 KoHUeHTpaums xrnopna-moHa Bo BceM BypoBoM pacTsope, kak NaCl [eM. 12.3.2.3, ypaBHeHue (33)]:
CCI- (NaCl)DF = 70 000-59 438 =10 562 mr/n 6ypoBoro pacTeopa.

MonoxuTensHoe Yncno cengeTenscTayeT o npucyTcTeun NaCl B gaHHoM BypoBom pacTBope.
E.5.6 KoHUeHTpaums xnopuaa kanbLus Bo BceM BypoBoM pacTeope [cM. 12.3.2.5, ypasHeHus (37), (38) u (39)I:

Ccacl, DF,A = 2,769-33 600 = 93 038 mr/n 6ypoBoro pacTeopa;
Ccacl, pF 8 = 0,0009707-33 600 = 32,6 cpyHT/Gapp Byposoro pacTsopa;
CeaclyDF,c = 0,002769- 33 600 = 93,0 kr/m3 Gyposoro pacTeopa.

E.5.7 KoHueHTpaums xnopraa HaTpus Bo BceM BypoBoM pacTeope [cM. 12.3.2.6, ypasHeHus (40), (41) n (42)]:
CNacIpF A = 1,648-10 562 =17 406 mr/n 6yposoro pacTsopa;
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CNaciprg = 0,000578-10 562 = 6,1 ¢yHT/6app BypoBoro pacTeopa;

CNaCIDF,c = 0,001648-10 562 =17,4 kr/m3 GypoBoro pacTeopa.

E.5.8 Maccosas gons BogHoW dasbl xnopuaa Kanbuus, BbipaxeHHasi B npoleHTax [cM. 12.4.2, ypaBHeHue (43)]:

100-93 038

Oonc. = =258%.
CaCl2 ™ 93 038+ 17 406 + (10 000- 25,0) ’

E.5.9 MaccoBas fjons BogHoii da3sbl xnopuga HaTpus, BelpaXkeHHasi B npoLeHTax [cM. 12.4.3, ypaBHeHue (44)]:

~ 100-17 406 489
“NaCl = 93038 +17 406+ (10 000-25.0)  "°

E.5.10 MNockonbky npucyTcTaytoT Kak CaCl,, Tak u NaCl, makcumansHyto Maccosyto aonto pactBopumoro NaCl,
KOTOpas MOXET CyLecTBOBaTbL B BOAHOIA hase, BLIMUCNAIOT cnefytowum obpa3som [cM. 12.4.4.1, ypaBHeHue (45)]:

OnaciMax = 26,432 —(1,0472-25,8) +[7,98191-107% (25,8)%]+[5,2238-107° .(25,8)>] = 5,6 %.

MocKomMbKY @Nac) < @naciMaxs BeCb NaCl pacTBopuM B BoaHOM hase.

MpumevyaHue — TllpoBepka Ha pucyHke 1, obnacTe 1, NOATBEPXKAAET, UTO BEChb XMNOPUA HATPUA HAXOAUTCA B
pacTeope.

E.5.11 MnoTHocTb paccona BoAHow dasbl [cM. 12.4.5, ypaBHeHue (48)]:

g = 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] = 1,277 r/mn.

E.5.12 MaccoBas KoHUeHTpaLusa Xropuia Kanbuus, BolpaXeHHaa B MUNnUrpaMmax Ha nutp [eMm. 12.4.6, ypaBHe-
Hue (49)]:
CCaC|2,AQ = 10 000 M 25,8 M 1, 277 = 329 466 MI‘/J'l.

E.5.13 MaccoBasi KOHLEHTPaLVsA XIOpWia HATPUS, BLpaXeHHas B MANTMrpaMMax Ha Tp [oM. 12.4.7, ypasHeue (50)]:
cNaCI,AQ =10 000- 4,8 - 1, 277 = 61296 mr/n.

HepacTBopUMBIiA XNopKUf HaTpuUsa OTCYTCTBYET.
E.5.14 O6bemHas fons (NpoLeHTHOe cofiepkaHne) paccona Bo BceM BypoBom pactBope [cM. 12.6.1.1, ypaBHeHue (56)]

100-25,0
- ' =28,2%.
P8 = 1277 -1100—(25,8+ 4,8)] °

E.5.15 O6bemHas gona (NpoLUeHTHoe cofepxaHune) TBepAblX YacTuL, Bo BceM BypoBoM pacTBope ¢ NonpaeKoi
[cm. 12.6.1.2, ypaBHeHue (57)]:
op =100-(59,5+28,2) =12,3 %.

E.5.16 PacueTHoe cooTHoLWeHne Hed Ty 1 Boabl (06beMHas aons) [cMm. 12.6.2, ypaBHeHus (58) n (59)]:

_100-59,5

0= 22 = 70,4 %;
59,5+ 25,0
100-25,0

= 02T _596%:

W = '59,5+25,0 ?

RO :RW = 70,4 . 29,6

MpumevaHue — Rg: Ry — cooTHoweHune HedTu U paccona, Yacto obosHavaemoe OWR. B gaHHOM npumepe
OWR cocTaBnset npumepHo 70:30.
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E.5.17 Pac4yeTHoe cooTHolLeHWe HedbTu U paccona (obbemHas fons) [eM. 12.6.3, ypaBHeHus (60) n (61)]:
100-59,5

=—————=67,8%.

© 7 59,5+282 °

Rs _100:282 _ 550,
59,5+28,2

Ro : Rg =67,8:32,2.

MpumevaHne — Rg: Rg— cooTHOWeHne HedTh U paccona, YacTo obosHayaemoe OBR. B AgaHHOM npumMepe
OBR cocTaBnaeT npuMmepHo 68:32.

E.5.18 CpeanHsas nnoTHOCTb (06beMHasa Macca) BaBeLLEHHBIX TBEpAbIX YacTuy [cM. 12.6.4.2, ypaBHeHue (62)]:

— - - . —(28,2-1,277
o = (100-1,32)-(59,5-0,84)—(28,2-1,277) —3.74 t/n.
12,3
E.5.19 O6bemHas fons (NpoLeHTHOe coaepXaHue) yTaxenutens [cMm. 12.6.5.1, ypaBHeHue (63)]:
M =M.12_3: 8,6 %.
4,20-2,65

E.5.20 ObbemHas fond (NPOLEHTHOE CoAepXXaHne) TBepALIX YacTuL, Manon NNOTHOCTYU [cM. 12.6.5.2, ypaBHeHue (64)]1
Pc=123-86=37%.
E.5.21 MaccoBas KoHLeHTpauua yTaxenutens [cM. 12.6.5.3, ypaBHeHuUs (65) n (66)]:
cwmc =10-4,20-8,6 = 361 kr/m>,
cywmp = 3.5-4,20-8,6 =126 cyHT/Gapp.
E.5.22 MaccoBas KOHLUEHTpaLus TBepabiX YacTuL, Masioi nnotHocTu [cM. 12.6.5.4, ypaBHeHus (67) u (68)]:

CLgc =10-2,65-3,7 = 98 kr/M3;

CLgp =3,5-2,65-3,7 = 34 hyHT/Gapp.

E.6 Bypogo# pactsop, cogepxaumii CaCl, u usboitok NaCl (6ypogoii pacteop D)
E.6.1 KoHueHTpaLusi xnopua-moHa Bo BceM BypoBom pacTBope [cM. 10.5.2, ypaHeHue (30)]:

CorpE = 10 000-10,0 =100 000 mr/n 6ypoBoro pacTsopa.

E.6.2 KoHueHTpayus Kanbuus Bo BceM BypoBoM pacTBope [cM. 10.6.2, ypaBHeHue (31)]:

o2+ pE = 4000- 8,4 = 33 600 Mr/n 6yposoro pacTsopa.

E.6.3 KoHuUeHTpauust naBecTu Bo BceM BypoBoM pacTeope [cM. 10.4.3 unun 12.3.1, ypaBHeHuA (29) u (27)]:
Cca(OH), DF,c =3,705-3,0=111 kr/m3 BypoBoro pacTteopa;
CCa(OH), DFB = 1,299 3,0 = 3,9 pyHT/Gapp 6ypoBsoro pactsopa,

TA€ Cca(OH),,OF,Cc — NONHAA KOHLIGHTPaLs n3secTy, Kr/m3;
CCa(OH),,DF,8 — MOMHAs KOHLEHTPaLMsA U3BecTy, dyHT/6app.
E.6.4 KoHueHTpaLmsa xnopua-uoHa Bo BceM BypoBom pactBope, kak CaCl, U3 aHanusa kanbuusi [cMm. 12.3.2.2,
ypaBHeHue (32)]:
CeI (CaCl),DF B = 1,769-33 600 = 59 438 mr/n 6yposoro pacTBopa.

E.6.5 KoHueHTpayust xnopua-uoHa Bo Bcem BypoBoM pacTsope, kak NaCl [cMm. 12.3.2.3, ypaBHeHue (33)]:

€I (NaGI)DF = 1,769 -33 600 = 59 438 mr/n 6ypoBoro pacteopa.
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MonoxuTtensHoe Yucno cangetenscTayeT o npucytcTeun NaCl B faHHOM BypOBOM pacTeope.
E.6.6 KoHueHTpaumsa xnopuaa KansLus Bo Bcem 6yposom pacTeope [cM. 12.3.2.5, ypasHeHus (37), (38) 1 (39)):

CCaCl,DF A = 2,769 33 600 = 93 038 Mr/n Gyposoro pacTsopa;
Ccacl,pF,8 = 0,0009707- 33 600 = 32,6 dpyHT/Gapp Gyposoro pacTeopa;

Ccacl,DF ¢ = 0,002769-33 600 =93,0 kr/m3 GypoBoro pacTeopa.
E.6.7 KoHueHTpauusi xnopuga HaTpus Bo Bcem BypoBoM pacTeope [cMm. 12.3.2.6, ypaBHeHus (40), (41) un (42)]:
CNaCIDF A = 1,648-40 562 = 66 846 Mr/n Byposoro pacTeopa;
CNacIpF B = 0,000578-40 562 = 23,4 hyHT/6app GypoBoro pacTeopa;
CNacipF,c = 0,001648-40 562 = 66,8 kr/m3 GypoBoro pacTeopa.
E.6.8 MaccoBas fons BogHoOW dhasbl xnopuaa HaTpus, BelpaxeHHaa B NpoueHTax [cMm. 12.4.2, ypasHeHue (43)]:

o 100-93 038
CaClz ~ 93038+ 66 846 + (10 000- 25,0)

=22,7%.

E.6.9 MaccoBas gons BofHOW a3kl Xropuaa HaTpusi, BolpaXeHHas B NpoLeHTax [cM. 12.4.3, ypaBHeHue (44)]:

100-66 846 .
WNacl = =16,3 %.
93 038+ 66 846 + (10 000-25,0)

E.8.10 Mockonbky npucytcTytoT kak CaCl,, Tak n NaCl, makcumansHyto maccosyto fonio pactsopumoro NaCl,
KoTopasi MOXeT CyLLlecTBOBaTb B BOHOI hase, BLIMUCNAIOT cnefytowum obpasoM [cM. 12.4.4.1, ypaBHeHue (45)]:

ONaCIMAX = 26,432 (1,0472.22,7) +[7,98191-1073 .(22,7)%] +[5,2238 107° . (22,7)°] = 7,4 %.

W3 paHHbIX pacyeToB BUAHO, YTO Wpj,c) > Opacimax, BOAHAS (basa SBNSIETC NepeHackilLeHHOM, 1 npucyTeTeyeT
HepacTBopumMblit NaCl (pucyHok 1, oBnacTb 2). na 3TUX pacTBOpPOB MaccoBble 40K 06eux coneil U3 ypaBHeHwii (43)
n (44) porxHbI ObITb NEpeCcHUTaHbI.

E.6.11 KoHueHTpaLns KanbLUus, BelpaXeHHas B OTHOWEHWM K 06beMy YUCTOi BOAb! B BOAHOI dase [cMm. 12.4.4.4,
ypaBHeHue (46)]:

_100-33 600

CCa2+,H20 = 25.0 =134 400 mr/n.

E.6.12 [Ina nepeHachbILLieHHBIX pacTBOPOB (haKTUHECKyo MaccoByIo 400 Xropuaa KanbLusi @cac B BOAHOI aze
BBIMUCASKOT criedytonm o6pasom [cM. 12.4.4.5, ypaBHeHue (47)];

@cact, saT = [(134 000)%(-2,4708-1071%)] + [(134 000)(2,2567-107%)] - (2,1348-10~") = 25,7 %.

®daKTnyeckoe 3Ha4deHue ©CaCly, SAT CTIONB3YIOT ANA wc,cy, B OCTABLUMXCS pacdeTax ANA pacTBOPOB C NepeHack!-
LLieHHO BogHON ha3oii.

E.6.13 lMockonbKy faHHbLIA pacTBOp SBMNSETCA NepeHacbllWeHHbIM, BepHaa Maccosas aona NaCl B BogHoik dase
€CTh 0| MAX-Cr OAHAKO OHa JonxHa BbITb NepecuMTaHa kak onucaHo B 12.4.4.6 ¢ ucnonb3osaHneM ypaBHeHus (45), Ho

C Ocacly, sAT AT Ocacy:
CNaCIMAX.C = 26,432~ (1,0472.25,7)+[7,98191.1073.(25,7)%] +[5,2238-10° . (25,7)%] = 5,7 %.
E.6.14 MNnoTHocTk paccona BOJHOM dasbl [cM. 12.4.5, ypaBHeHue (48)]:
P = 0,99707 +(0,006504 - 5,7)+(0,07923- 25,7) + (0,00008334 . 5,7 - 25,7) +
+[0,00004395 - (5,7)%] +[0,00004964 - (25,7)2] = 1,284 r/mn.

E.6.15 MaccoBas KoHUeHTpauns xnopiaa KanbLus, BolpaXeHHas B MUNAMrpaMmax Ha nuTp [cMm. 12.4.6, ypaBHe-
Hue (49)]:
CCaCl,, AQ = 10 000-25,7-1,284 = 329 988 mr/n.
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E.6.16 MaccoBas KOHLIEHTpaLus xnopuaa HaTpus B BoaHo dase, Mr/n [cM. 12.4.7, ypaBHeHue (50)]:
CNaCI,AQ =10000- 57- 1,284 =73188 mr/n.

E.6.17 CopepxaHue pacTtsopumoro NaCl Bo Bcem BypoBoM pacTeope [cm. 12.5.2, ypaBHeHue (51)]:
5,7-[329 314 +(10 000- 25,0)]
100-5,7

E.6.18 CopepxaHue pactsopumoro NaCl Bo Bcem GypoBom pactBope B eguHuuax USC ((pyHTax Ha Gappernb)
[em. 12.5.3, ypaBHeHue (52)]:

=35017 mr/n.

CNaCIDF,SOL,A =

CNaCl,DF,SOL,B =0,00035-35017 = 12,3 ¢yHT/6app
E.6.19 KoHueHTpauus HepacTBopumMoro NaCl Bo Bcem 6ypoBoM pacTeope [cM. 12.5.4, ypaBHeHus (54) n (55)]:

CNaCI,DF,INSOL,A =66836-35017=31719 ™mr/m;

CNaCIDFNSOLB = 23,4 -12,3 = 11,1dbyHT/Gapp.

E.6.20 O6bemMHasn Aons paccorna Bo BceM BypoBOM pacTBope, BhipaxeHHas B MpoLeHTax [cM. 12.6.1.1, ypasHeHue (56)]:

100-25,0
- ] — 28,4 %,
7B = 1284.1100—(25,7+5,7)] %

E.6.21 ObbemHasn fons TBepAoii asbl ¢ NonpasKkoi BO BCeM GypoBOM pacTBope, BblipaXeHHas B NpoLeHTax
[cm. 12.6.1.2, ypaBHeHue (57)]:

¢p =100-(59,5+28,4)=12,1%.

E.6.22 Pac4eTHoe cooTHoLLleHMe HedTn 1 Bogbl (06beMHas fons) [eMm. 12.6.2, ypaBHeHuA (58) n (59)]:

100-59,5
=299 7049
©759,5+250 ?

100- 25,0
= 2T _296%:
W™ 595,250 %

Ro : Ry =70,4:29,6.

MpumeuyaHne — Ry : Ry — COOTHOWEHNE HedTU U Boabl, YacTo o6osHauaemoe OWR. B gaHHOM npumepe
OWR coctaenset npumepHo 70:30.

E.6.23 PacueTHoe cooTHoLLeHWe HedhTh 1 paccona (o6bemHas gons) [cm. 12.6.3, ypaBHeHus (60) u (61)]:

100.59,5
=000 67,7 %:
0" 59,5284 %
100.28,4
=T 322 %
B 595+284 %

Ro :Rg =67,7:323.

MpumevyaHue — Rg: Rg— COOTHOWeHUE HedhTn U paccona, YacTo o6osHavaemoe OBR. B gaHHoM npumepe
OBR cocTaBnset npumepHo 68:32.

E.6.24 CpegHsas nnoTHocTb (06beMHasa Macca) B3BELLEHHbBIX TBEpAbIX YacTul [cMm. 12.6.4, ypaBHeHue (62)]:
— (100-1,32)-(59,5-0,84)—(28,4-1,284)
Pd =
12,1
E.6.25 MaccoBas gons yTshkenuTens, BolpaxeHHas B npoLeHTax [cM. 12.6.5.1, ypaBHeHue (63)]:

3,76-265
PwM=Z220-2.65

=3,76 r/mn.

121=8,7 %.
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E.6.26 MaccoBas [,onsa TBepAbIX YacTUL, Marnon MnoTHOCTY, BeIpaXXeHHas B npoLeHTax [cM. 12.6.5.2, ypaBHeHwue (64)]:
Pg=121-87=3,4%.
E.6.27 MaccoBas KoHLUeHTpauus yTsxenutena [cMm. 12.6.5.3, ypaBHeHus (65) u (66)]:
cwmc =10-4,20-8,7 = 365 kr/m3,
cwmp = 3,5-4,20-8,7 = 128 pyHT/Gapp.

E.6.28 MaccoBaa KOHUgHTpaLuA TBepAblX YacTuy manoi nnotHocTu [cm. 12.6.5.4, ypaBHeHua (67) u (68)]:
cLgc =10-2,65-3,4 =90 kr/m;
CLgp = 3,5-2,65-3,4 = 32 pyHT/Gapp.

E.7 Pacuethbl B cBogHol Tabnuue E.1 — BypoBble pacTtBopbl ¢ A no D
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@ Tabnuua E.1— CeoaHas Tabnuua AaHHbLIX U pacyeToB

BypoBoii pactBop A
(Tonkko conb CaCl,)

Byposoli pacTteop B
(Toneko conb NaCl)

Byposoit pacteop C (CaCl,
n pactsopumsblit NaCl)

Byposoii pactBop D
(CaCl, u pacTBopUMbIit/
HepacTBopuMblin NaCl)

posom pacTsope, CI, kak CaCl, u3 kanb-
L8, Mr xnopuaa/n Gyposoro pacTeopa

CsoliicTBa 6ypoBoro pacTsopa CH usc CcH usc CH usc CH usc
1) MnoTHocTk BypoBoro pacteopa, r/Mn 1,32 11,018 1,32 11,018 1,32 11,018 1,32 11,018
(pyHT/rannon)
2) KoHueHTpaums Hedtn ¢, % 06. 59,5 59,5 59,5 59,5
3) KoHueHTpauus Boabl gy, % 06. 25 25 25 25
4) EDTA Vgpra, MI/MR Gyposoro pac- 10 0 8,4 8,4
TBOpa
5) Hutpat cepebpa VAgNO3' mn/mn By- 58 44 7 10
poBoOro pacteopa
6) CepHasa kucnota VH2SO4’ mn/mn By- 2,6 2 2,6 3
poBoOro pacteopa
7) TnoTHocTb HedTw, r/Mn (pyHT/ran- 0,84 7012 0,84 7012 0,84 7012 0,84 7012
NOH)
8) MNnoTHOCTL TBepAblX YacTuy manowu 2,65 2,65 2,65 2,65
NMAOTHOCTHK, r/Mn
9) MnoTHOCTL yTAXenuTens, r/mn 42 42 42 42
YpaBHeHue
Pacuetbl ans Bcero SypoBoro pacteopa
(29) KoHueHTpauma xnopua-moHa BO BCEM 58 000 44 000 70 000 100 000
6ypoBom pacteope, CI, no xnopwuay, Mr
xnopuga/n 6ypoBoro pactsopa
(30) KOHUeHTpaLma MoHa KanbLua BO BCEM 40 000 0 33600 33600
BypoBoM pacTteope, Ca™, Mr kanbuuma/n
BypoBoro pactsopa
(29)/(27) KoHUeHTpaLuus n3BecT Bo Bcem Bypo- 9,6 3,4 7,4 2,6 9,6 34 11,1 3,9
BoM pacTsope, Ca(OH),, kr nssectu/m3
BypoBoro pacteopa
(30) KoHUeHTpauusa xrnopug-noHa Bo Bcem by- 70,760 0 59,438 59,438
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[IpodomnxerHue mabnuupi E. 1

BypoBoii pactBop A
(Tonbko conb CaCl,)

Byposoli pacTBop B
(Toneko conb NaCl)

Byposoit pactsop C (CaCl,
u pacteopumMbli NaCl)

Byposoii pacteop D
(CaCl, u pacTsopUMbIit/
HepacTBopuMbIin NaCl)

(33)

KoHueHTpauua xnopuaa Bo Bcem Oy-
posom pactBope, CI no NaCl, wmr
xnopuga/n 6yposoro pacTeopa

-12,760

44,000

10,562

40,562

Kakue conu npucyTcreyroT?

Tonbko
CaCl,

Tonbko
NaCl

CaCl, n NaCl

CaCl,

n NaCl

Ecnn npucyTcTByeT ToOnbKO  XIOpWA
Kansuua, nepexoasT K pasgeny «Pacye-
Tbl BO4HOW asbli»

Ecnu npucyTcTByeT Xnopug Hatpus, ne-
pexoanaT k pasgeny «[lpucyTcTBue Xno-
puaa HaTpusi»

Xnopug Kaneuus Bo BceM 6ypoBoMm pac-
TBope, CaCl,, us xnopuaa, mr CaCl,/n
BypoBoro pactBopa (pyHT/6app)

90,770 31,8

HeT
AaHHbIX

HeTt
OaHHbIX

HeTt HeT
OaHHbIX AaHHbIX

HeT
OaHHbIX

Het
AaHHbIX

MpucyTcTBUE XNopuaa HaTpus

KoHueHTpauuna  xnopuaa  Kanbuus
Bo BceMm OypoBom pacTBope, CaCl,,
us Kanbuma, wmr CaCly/n ©Oyposoro

pactBopa(cdyHT/6app)

110,760 38,8

93,038 32,6

93,038

32,6

KoHueHTpauma xnopuga Hatpus, NacCl,
mr NaCl/n 6ypoBoro pactBopa (cyHT/
Gapp)

72,512

25,4

17,406 6,1

66,846

23,4

KoHueHTpauua xnopufa Kansuua BoO
BCeM OypOBOM pacTBOpe C MOnpaBKoM,
mr CaCly/n BypoBoro pactBopa (dyHT/

Gapp)

90,770 31,8

93,038 32,6

93,038

32,6

PacueTbl BogHo dhasbl

MaccoBas gonga xnopuga kanbuus B
npoLeHTax B BOAHON hase, % macchl
CaCl, B BogHoi dhase

26,6

25,8

22,7

[na pacTBopoB, He cofepxalliux Xno-
puaa HaTpus, nepexoAaT K pasfeny
«[lMnoTHocTb BogHOM dhasbl»
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lpodonxerue

mabnuust E. 1

BypoBoli pacTeop A
(Toneko conb Cacl,)

Byposoli pacTeop B
(Tonbko conb NaCl)

Bypogoii pactsop C (CaCl,
n pacteopumbln NaCl)

ByposoW pacTteop D
(CaCl, u pacTBopUMBIA/
HepacTeopuMbIn NaCl)

MaccoBas fons xnopuga HaTpus B Npo-
LeHTax B BoAHOA dase, % macckl NaCl
B BOAHOW pase

0

22,5

4.8

16,3

MakcumankeHaa MmaccoBad [onA pacTBo-
pVYMOro XIopuAa HaTpusa B NpoLieHTax B
BoAHON dhase, % maccel NaCl/macce Bo-
JHOW dhasbl

52

26,4

56

7,4

CopepxuT nu BogHasa tasa HepacTBo-
pumelii NaCl?

HepactBopumslit NaCl
OTCyTCTBYET

Beck NaCl
pacTBOpUMBIN

Bect NaCl
pacTBOPUMbIi

Hepactsopumsiit NaCl

Ecnu HepactBopuMelii NaCl oTcyTctBy-
eT, nepexoAsaT K pasgeny «[noTHocTb
BOAHOWN dhasbi»

PacueThl
dasbl

nepeHachILEeHHOR BOAHON

(46)

KoHLeHTpaLms KanbLus Ha oBbeM Y-
cToit Bogbl, Mr Ca*2/n Bogbl

Het
AaHHbIX

134,400

134,400

(47)

dakTuyeckas maccoBas LONs Xnopuaa
KanbLMsa B NpoLeHTax B BogHOW dase,
% maccel CaCly/Macce BogHoM dasbl

26,6

25,8

25,7

(45)

MepecuntaHHaa MakcumarnbHas Macco-
Bas [ONsA pacTBOPUMOro xnopuia Ha-
TpuA B MNpoLeHTax B BogHoh dase, %
macckl NaCl/Macce BogHoi dasbl

Het
JaHHbIX

26,4

56

57

dakTu4Yeckas MaccoBas Aons xnopuga
HaTpua B npoLeHTax B BoAHOW case, %
maccel NaCl/macce BogHoi dhasbl

22,5

438

57

PacueT BogHoit da3bl (NpogomxkeHue)

(43)
unu (47)

MaccoBas fona xnopuga Kanbuus B
npoueHTax B BOAHOW hase ¢ NonpasKoMu,
% wmaccel CaCly/Macce BoaHOI dhasbl

26,6

25,8

257

(49)

MnoTHocTL BogHOM daskl, I paccona/mn
paccona

1,243

1,166

1,277

1,284

(50)

KoHueHTpayuns xnopuga Kanbyus B BO-
AHon ¢ase, mr CaCl,/n BoaHo dhasbl

331,183

329,744

329,314

169¢€€ 100
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[Ipodomnxerue

mabnuupsi E. 1

BypoBoii pactBop A
(Tonbko conb CaCl,)

Byposoli pacTBop B
(Toneko conb NaCl)

Byposoit pactsop C (CaCl,
u pacteopumMbli NaCl)

Byposoii pacteop D
(CaCl, u pacTsopUMbIit/
HepacTBopuMbIin NaCl)

(51)

KoHuUeHTpauusa xrnopuja HaTpus B BO-
AHol dpase, Mr NaCl/n BogHoi dasbl

0

262,050

61,688

73,203

Ecnun HepactBopumbll NaCl oTcyTeTBy-
€T, nepexoAsaT K pasgeny «KoHuUeHTpa-
Luna TBephoi gasbly

[BOiiHble pacyeThl COMU PacTBOPUMOro
1 HepacTBOPUMOro XJTOpUAa HaTpus BO
BceM GypoBOM pacTBope

(52), (53)

PacTBopuMebIii Xopua HaTpust BO BCEM
Byposom pacteope, Mr NaCl/n 6ypoBo-
ro pactBopa (pyHT NaCl/6app bypoBoro
pacTBopa)

72,512 25,4

17,406 6,1

35,033 12,3

(54), (55)

HepacTBopuMbIA XNOpWA HaTpusa BO
BceM BypoBoM pactBope, Mr NaCl/n 6y-
poBoro pactsopa (dpyHT NaCl/6app 6y-
poBoro pacTsopa)

31,812 11,1

Pacyet TBepaoii dasbl BO BceM Bypo-
BOM pacTBope

(56)

Ob6reMHas fgonga paccona B NpoLeHTax
BO BceM BypoBom pacTBope, % 06. pac-
cona/obbemM GypoBoro pacTeopa

27,4

27,7

28,2

28,4

(57)

ObbeMHass fona TBepaod asbl BO
BceM GypoBOM pacTBope C nonpaeKoii B
npoueHtax, % o6. TBepaoi dasb/obb-
eMm BypoBoro pacTeopa

13,1

12,8

12,3

12,1

CooTHOLWEeHWe HedTU 1 BOAbI

OBbeMHOe COOTHOLLEHUE HeTU HeTb
Ha obbeM HedTW NNC BoAa U3 peTop-
Thbl, % 06. HehTn Ha 06.. HedbTK + Boaa

70,4

70,4

70,4

70,4

OB6beMHOe COOTHOLIEHNe BOAbI BoAa Ha
06beM HedbTH NNtoc Boga U3 peTopThl, %
06. Boabl Ha 06. HedTu + Boga

29,6

20,6

29,6

29,6
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OkoryaHue mabnuupi E. 1

BypoBoii pactBop A
(Tonbko conb CaCl,)

Byposoli pacTBop B
(Toneko conb NaCl)

Byposoit pactsop C (CaCl,
u pacteopumMbli NaCl)

Byposoii pacteop D
(CaCl, u pacTsopUMbIit/
HepacTBopuMbIin NaCl)

CooTHoLWeHWe HedTK U paccona

OB6beMHOe COOTHOLLEHNE He(ITU HEPTb
Ha 0bbeM HedTu nntoc paccon, % o6.
HedTu Ha 06. HedbTW + Boga

68,5

68,3

67,8

67,7

OBLeMHOe COOTHOLLEHNE paccorna pac-
con Ha obbeM HedTu nntoc paccon, %
06. paccona Ha 06. HedTuK + paccon

31,5

31,7

32,2

32,3

KoHuUeHTpauna » nnoTHOCTb TBEPAOW
dasbl

(62)

CpefHAs NMoTHOCTL B3BELLEHHOW TBep-
oW dasbl, I cpefH. TBepdoi dasbl/mMn
TBepAon a3l

3,662

3,879

3,743

3,760

O6beMHas A0ONA W KOHLEeHTpauusa yTs-
XEenuTena 1 TBepablX YacTul Maroil
MAOTHOCTU

(63)

ObbeMHas gons yTsxenuTtens Ha obb-
eM Bcero OypoBoro pacTtBopa, % 06.
yTsK. Ha 06. 6ypoBoro pacreopa

8,5

10,2

8,7

8,7

(64)

O6beMHasi gons TBepAbIX YacTul Ma-
no¥i NNOTHOCTM Ha 06beM Bcero GypoBo-
ro pacteopa, % 06. TB. 4. M. N/1. Ha 06.
GypoBOro pactsopa

4,5

2,7

3,6

3,4

(65), (66)

KoHUeHTpaums yTaxenuTens BO BCeM
6ypoBOM pacTBope, Kr yTsX. Ha 11 Bypo-
BOro pacteopa (pyHT. yTsx./6app. Oypo-
BOro pacteopa)

359,0

125,6

427,4

149,6

363,7

127,3

364,7

127,6

(67), (68)

KoHueHTpauwusa TBepgblx YacTuL, Marnou
NNOTHOCTU BO BCceM OypoBOM pacTBope,
Kr TB. 4. M. Nf. Ha N 6ypoBoro pacTeo-
pa (pyHT. TB. Y. M. nn./Bapp. GypoBoro
pacTeopa)

120,4

42,2

70,3

24,6

96,1

33,6

91,3

32,0
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Tabnuya E.2 — YpaBHeHus Ans pacyeTa ABOWHLIX CUCTEM coreit

FAuelika YpaBHeHue

C15 =C8*10000

C15 =C7*4000

c17 =C9*3,691

c18 =C16*1,769

C19 =C15-C18

Cc20 =IF(C$7=0, «MpucytctByeT Tonbko NaCl»,IF(C$19<=0, «MpucytcrByeT Tonbko CaCly», «[pucytcteyior
CaCly 1 NaCl»))

C22 =IF[C$19>0, «HeT AaHHbIX», IF(C7=0,0,C15*1.565)]

C25 =C16*2,769

C26 =IF(C19<=0,0,1,648*C19)

Cc28 =|IF(C19<=0,C22,C25)

C30 =100*C28/(C28+C26+10000*C6)

C32 =100*C26/(C28+C26+10000*C6)

C33 =26,432-1,0472*C30+0,00798191 *C30*2+0,000052238*C30"3

C34 =IF[C32=0, «HepacTtBOopuMbIii NaCl otcyTctByeT», |IF(C32>C39, «HepactBopumbliit NaCl npucytctsyeT»,
«Becbk NaCl pacTBopUMBIii»)]

C37 =IF(C$19<=0, «HeT faHHbIX», 100*C16/CB6)

C38 =IF[C33>C32, C30, IF(C$7=0,0, C372*-0,00000000024708+C37*0,00022567-0,21348)]

C39 =|F(C$19<=0, «HeT fanHbIX», 26,432-1,0472*C38+0,00798191 *C38"2+0,000052238*C38"3)

C40 =|F(C39>C32,C32,C39)

C42 =|F(C32>C39,C38,C30)

C43 =0,99707+0,006504*C40+0,007923*C42+0,00008334*C42*C40+0,00004395*C40"2+0,00004964*C42"2

C44 =10000*C42*C43

C45 =10000*C40*C43

c48 =IF(C39>C32,C26,C40*[C44+(10000*C6)}/(100-C40)

C49 =C26-C48

C51 =100*C6/(C43*[100-(C42+C40)]

C52 =100-C51-C5

C54 =100*C5/(C5+C8)

C55 =100*C6/(C5+C8)

C57 =100*C5/(C5+C51)

C58 =100*C51/(C5+C51)

C60 =(100*C4-C5*C10-C51*C43)/C52

C62 =C52*(C60-C11)/(C12-C11)

C63 =C52-C62

C64 =10*C12*C62
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lpodomxeHue mabnuup! E.2

Auentka YpaBHeHue

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,C19*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*10000

E15 =E7*4000

E17 E9*3,691

E18 =E16*1,769

E19 =E15-E18

E20 =IF[E$7=0, «MpucyTtctayeT Tonbko NaCl», IF(E$19<=0, «Mpucytctyet Tonbko CaCl,», «Mpucytcreytor
CaCl, n NaCl»)]

E22 =IF[E$19>0, «HeT AaHHbIX», 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*EB)

E32 =100*E26/(E28+E26+10000*ESB)

E33 =26,432-1,0472*E30+0,00798191 *E3072+0,000052238*E30"3

E34 =IF[E32=0, «HepactBopumMblt NaCl otcytctByeT», IF(E32>E39, «HepactBopumblii NaCl npucytctByeT»,
«Beck NaCl pactBopuMbIii»)]

E37 =IF(E$19<=0, «HeT aaHHbIx», 100*E16/E6)

E38 =|F[E33>E32, E30, IF(E$7=0,0,E37/2*-0,00000000024708+E37*0,00022567-0,21348)]

E39 =IF(E$19<=0, «HeT AaHHbIx», 26,432-1,0472*E38+0,00798191*E38"2+0,000052238*138"3)

E40 =|F(E39>E32,E32,E39)

E42 =|F(E32>E39,E38,E30)

E43 =0,99707+0,006504*E40+0,007923*E42+0,00008334*E42*E40+0,00004395*E40"2+0,00004064*E 4272

E44 =10000*E42*E43

E45 =10000*E40*E43
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lpodomxeHue mabnuypi E.2

SAuerika YpaBHeHue

E48 =IF(E39>E32,E26,E40*[E44+(10000*E6))/(100-E40)]

E49 =E26-E48

E51 =100*E6/[E43*(100-(E42+E40))]

E52 =100-E51-E5

E54 =100*E5/(E5+ES6)

E55 =100*E6/(E5+ES6)

E57 =100*E5/(E5+E51)

ES58 =100*E51/(E5+ES1)

E60 =(100*E4-E5*E10-E51*E43)/ES2

E62 =E52*(E60-E11)/(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, «HeT 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

Fé4 =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 NaCly, IF(G$19<=0, «pucytctayet Tonbko CaCly», «[pucyTeTaytor
CaCl, n NaCly)]

G22 =IF[G$19>0, «HeT AaHHbIX», IF(G7=0,0,G15*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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lpodomxernue mabnuypl E.2

Auentka YpaBHeHue

(32 =100*G26/(G28+G26+10000*G6)

G33 =26,432-1,0472*G30+0,00798191*G30"2+0,000052238G30"3

G34 =IF[G32=0, «HepacTtBopumblit NaCl otcyTcTBYeT», IF(G32>G39, «HepacTtBopuMblil NaCl npucytcTyeT»,
«Beck NaCl pactBopuMbIi»)]

G37 =|F(G$19<=0, «HeT AaHHbIx», 100*G16/G6)

G38 =|IF[G33>G32, G30, IF(G$7=0,0,G37"2*-0,00000000024708+G37*0,00022567-0,21348)]

G39 =IF(G$19<=0, «HeT AaHHbIxX», 26,432-1,0472*G38+0,00798191*G38"2+0,000052238*G38"3)

G40 =|F(G39>G32,G32,G39)

G42 =|F(G32>G39,G38,G30)

G43 =0,99707+0,006504*G40+0,007923*G42+0,00008334*G42*G40+0,00004395*G40/2+0,00004964*G42/2

G44 =10000*G42*G43

G45 =10000*G40*G43

G48 =|F[G39>G32,G26,G40*(G44+(10000*G86))/(100-G40)]

G49 =G26-G48

G51 =100*G6/[G43*(100-(G42+G40))]

G52 =100-G51-G5

G54 =100*G5/(G5+GB)

G55 =100*G6/(G5+G8B)

G57 =100*G5/(G5+G51)

G58 =100*G51/(G5+G51)

G60 =(100*G4-G5*G10-G51 *G43)/G52

G62 =G52*(G60-G11 Y(G12-G11)

G63 =G52-G62

G64 =10*G12*G62

G65 =10*G11*G63

H4 =G4*1000/119,8

H10 =G10*1000/119,8

H17 =G9*1,299

H22 =IF[G$19>0, «HeT AaHHbIX», IF(G7=0,0,G15*0.0005478)]

H25 =G16*0,0009692

H26 =IF(G19<=0,0,G19*0,000577)

H28 =IF(G19<=0,H22,H25)

H48 =(G48*0,00035

H49 =G49*0,00035

H64 =3.5*G12*G62
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TpodomxkxeHue mabnuupl E.2

Avenka YpaBHeHue
H65 =3.5*G11*G63
MpumMmevaHne — Huxe NPUBOAATCH ypaBHEHUS ANA f4eek «I». BaxHo yeTko pasnuyaTb «1» (4ucro) u «l»

(Gykay).

115 =|8*10000

115 =[7*4000

117 =19*3,691

118 =16*1,769

119 =115-118

120 =IF[I$7=0, «MpucytctyeT Torbko NaCly», IF(1$19<=0, «pucytctayeT Tonbko CaCly», «MpucyTeTsyroT
CaCl, v NaCl»)]

122 =IF[1$19>0, «HeT faHHbIx», 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*I13072+0,000052238*130"3

134 =IF[I32=0, «HepacTBopumbiii NaCl otcytctByeT», IF(I132>139, «HepactBopumblit NaCl npucytcteyeT»,
«Becb NaCl pactBopuMblIii»)]

137 =IF(1$19<=0, «HeT AaHHbIX», 100*116/16)

138 =IF[133>132, 130, IF(1$7=0,0,1372*-0,00000000024708+137*0,00022567-0,21348)]

139 =IF[I$19<=0, «HeT aaHHbIX», 26,432-1,0472*138+0,00798191*138"2+0,000052238*1383)]

140 =IF(139>132,132,139)

142 =IF(132>139,138,130)

143 =0,99707+0,006504*140+0,007923*142+0,00008334*142*140+0,00004395*140"2+0,00004964*142"2

144 =10000*142*143

145 =10000*140*143

148 =IF[139>132,126,140*(144+(10000%16))/(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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OkoHYaHue mabnuupl E.2

Auenka YpaBHeHue
162 =152*(160-111)/(112-111)

163 =152-162

164 =10*112*162

165 =10*111*163

MpumedvaHue — Criegyrolive ypaBHEHUs BKItOYatoT 0603HaueHne sueek «J». BaxkHo YeTko pasnudatb «1»

(4uncno) u «I» (bykay).

J4 =14*1000/119,8

J10 =110*1000/119,8

J17 =19*1.299

J22 =IF[I1$19>0, «HeT AaHHbIx», IF(17=0,0,115*0,0005478)]
J25 =116*0,0009692

J26 =IF(119<=0,0,119*0,000577)
J28 =IF(119<=0,J22,J25)

J48 =148*0,00035

J49 =149*0,00035

J64 =3.5*112*162

J65 =3.5*111*163
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Mpunoxexune F
(cnpaBouHoe)

B3saTue npo6, KOHTPOSIb U OTOPaKOBKAa MaTepUanoeB Ans 6ypoBbiX PacTBOPOB

F.1 MpuHuun

MeToguka B HacTosILEM MPUITOXEHUM ONUCLIBAET MeToAbI 0TOopa 06pasLoB, KOHTPONS U OTOPaKOBKW MaTepUanos
Ans 6ypoBbix pacTBopoB, oTBevatoLmx TpeboBaHusam MOCT 33213. OHa pacnpocTpaHseTca Ha 6apuT, remaTuT, 6EHTOHMUT,
HeobpaboTaHHblit 6eHTOHUT, OCMA-GEHTOHUT, aTTanyrnbruT, CENnMONUT, HU3KOBA3KYIO0 TEXHUYECKYI0 kapbokcuMeTtunuen-
NoN03Yy, BLICOKOBA3KYIO TEXHUYECKYIO KapOOKCUMETMILENIONO3Y, Kpaxman, HU3KOBA3KYIO MONTMaHNOHHYIO Lienmonosy,
BbICOKOBA3KYIO NONIMAHUOHHYIO LIEMNIIoNo3y, KcaHTaHOoBbIA nonuMmep.

F.2 OT60p Npo6 nopolKkooGpa3HOro marepuarna B MelWKax

F.2.1 JomxHo 6bITb B35TO 15 unu 6onee npob no 0,5 kr (1 yHT) OT kKaxaoh napTum, kKoTopble 6yayT o6beAUHEHbI
B obpasey Ana ucnoitaHuit (cm. F.4).

F.2.2 Ans kaxgoii naptum u3 1000 MeLLIKOB UnKu MeHee Npobbl AOMKHLI BbIThb B3ATHI U3 15 MELLKOB.

F.2.3 Ot60p npo6 npoBoaAT Mo noboMy U3 creaylowmx METOA0B, COrfacoBaHHOMY MEXAY 3auHTepecoBaHHLIMU
CTOpOHaMU:

a) npob6a BecoM He MeHee 0,5 kr (1 dyHT) oTOUpaeTcs U3 BepXHE YacTu KaXXaoro MeLLKa;

b) ucnone3syerca npobootbopHasn Tpybka, obecneunBaioLas BoleMKY KOMOHKU MaTepuana AWaMeTpoM He MeHee
2,5 cm (1 proiim). Tpybka BBOAUTCA B MELLIOK TakuM 06pasoM, YToObl U3BMEYb KONOHKY Matepuana npakTu4eckn no Bcen
AnvHe Melka.

F.3 O160p Nnpo6 nopolwkoobpa3Horo marepuana 6e3 Tapbl

F.3.1 Ot6op npob ¢ nomoLbto TpybKU NpumeHsitoT npu cbope obpas3LoB U3 KOHTEHEPOB AN XpaHEeHUS BMECTUMO-
cTbto 25 000—100 000 kr (25—100 MeTpuyecKuX TOHH), MpU 3TOM Ucnonb3yemas npobooTbopHas Tpybka fomkHa obecne-
4YMBaTh U3BMEYEHNEe KONOHKM MaTepuana guaMeTpom He MeHee 2,5 cm (1 groiim). [inuHa Tpybku AorpkHa 6bITh J0CTaTOMHOM
AN U3BNeYeHNa [ocTaTouHOM NPobbl C BEPXHER YacTU [0 HKHER YacTu KOHTelHepa ¢ oTObupaeMbIM MaTepuarnom.

F.3.2 U3 kaxgoi napTum (koHTelHepa) oTbupatot no 15 npob. Ecnv pasmepbl KOHTEAHEpa He MO3BONAOT NONy4UTh
npoBy onucaHHeEIM 06pa3oM, TO ee Nosy4atoT cnocoboM, COrnacoBaHHBEIM MEXAY 3auHTepecoBaHHLIMU CTOPOHAMU.

F.3.3 U3 KoHTeilHepoB, BMeLlatoux MeHee 20 000 kr (20 MeTpudeckux TOHH) (20 ANMHHBIX TOHH), NONYYaloT He
MeHee ofiHoW Npobkl U3 KaxAoro KOHTeHepa, ANs napTuil o6veMoM go 10 KoHTelHepoB. ObLee Konu4ecTBO Npob, no-
TNyYeHHbIX U3 Kaxaoi napTum pasamepoM 100 000 kr (100 MeTpuUeCKUX TOHH), (98 AMWHHBIX TOHH) UM MEHEe, He AOMKHO
6bITb MeHee 10.

F.4 MNogroroBka o6pa3sua ans UcnbITaHWUi

F.4.1 Mpo6ebl, B3ATLIE U3 KXKXA0A NapTUKU, 06beANHAIOT, NepeMeLLnBaloT U JeNAT Ha YeTbipe YacTu unu Gonee ans
nony4eHus obpasuoB 418 UCTbITaHUiA BecoM 7 Kr (15 ¢yHTOB), KOoTopble AOMKHbI ObiITe NOAENEHBI HA TPW paBHbIe YacTu.

F.4.2 Kaxayro YacTb NOMeLLakoT B repMeTUYHY0 BrnaroHenpoHuLuaemMyto ynakosky. OauH obpasel nepegaercs no-
KynaTerto, OAUH — NOCTaBLUMKY, @ TpeTWii obpaseL oCTaBnSAT ANt KOHTPOMBHBIX UCMBITAHWIA (NPU HeOBX0AUMOCTH).

F.5 UcnbiTaHus

Kaxpaa ctopoHa npoBOgMT MO OLHOMY W3MepeHuto cBoero obpasula AMA WCMbITaHUA B COOTBETCTBUM C
KOHKPETHO(bIMK) NpoLeaypoit(amMmn) ucneltaHuin, 06o3HaveHHoi(biMn) B FTOCT 33213.

F.6 KoHTponb

MHcneKTopy, BeICTyrnaroLWweMy oT UMeHW NOKynaTens, 4okHbl OblTb NpefocTaBneHbl BCe HeobxognMble cpefcTBa
4na TwaTeneHoro otbopa npob u KoHTponsa. Ons ot6opa npo6 M NpoBeAeHUs NPUEMOUYHBIX UCTILITaHWIA BhigenseTcs
LIeCTb AHEN.

F.7 OT6pakoBKa

Ot6pakoBka MaTepuana, BCrejCcTBUE HEMPOXOXKAEHUS UCMbITaHWiA, NPefNUCcaHHbIX creLudrKalmeit, LomkHa ObiTb
[oBefleHa [0 CBeJJeHWs NOCTaBLUVKa HEMOCPEACTBEHHO NOCTe 3aBepLUEHMS UCTIbITaHNiA C yKasaHUeM NprynHbl OTEPaKOBKU.

F.8 MoBTOpHbIE UCNbITaHUA

F.8.1 INio6as 13 3anHTepecoBaHHbLIX CTOPOH B TEYEHUE OHON Heflenu ¢ faThl COCTaBMNEHUst NPOTOKONa UCXOAHOro
ucnblTaHMsa MOXeT noTpe6GoBaTk NOBTOPHOMO UCMLITAHUS.

F.8.2 Mpn HEBO3MOXHOCTU AOCTUMXEHUSA CTOPOHaMWU LOrOBOPEHHOCTU TPeTUii obpasel, MaTepuana JocTaBnseTca
B HepacnakoBaHHOM BUAe ANS NPOBeLEeHUS UCMbITaHWI B He3aBMCUMO nabopaTopun, Npu 3TOM pesynsrar aToro apbu-
TpaxHoro ncneitaHns Byget o6sasaTenbHbIM 4NS 06enx CTOpOoH.
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Mpunoxexnue G
(cnpaBouHoe)

OT60p Npo6 Ha MecTe OYPOBON YCTAHOBKU

G.1 MpuHUMN

B HacToslLLeM NpUnoxeHUn onucaHa pekoMeHayemas MeToLuKa nony4eHns o6pasLUoB 4Ms UCTbITaHUiA Ha MecTe
BYpOoBOIi YCTaHOBKM U3 OMpeAerneHHbIX rpy30oB MaTepuanoB Ans GypoBbiX pacTBOpOB. 10 cornacoBaHuio MeXay 3auHTe-
pecoBaHHLIMW CTOPOHAMU 3Ta MeToAMKa MOXET ObITb UCMONb30BaHa A5 UCMLITaHUA CBOWCTB MaTepuana B COCTOSIHUM
MoCTaBKW Ha MecTe GypoBoOii yCTaHOBKM.

G.2 O160p Npo6 M3 HUXKHEN YacTu (NpegnouTuTenbHee)

G.2.1 Annapatypa

G.2.1.1 OTBOAHON NPOBOOTOOPHUK, KaK NokasaHo Ha pucyHke G.1.

G.2.1.2 Bpe3eHTOBbLIN MeLUOK AnameTpom npumMepHo 14 cm (5,5 groiima) n gnmHoit 30 cm (12 aAroMMoB).

G.2.1.3 MoaxoasaLnii KOHTENHEP, HaNPUMepP MELLOK C 3aTArMBaloleiica TeCbMOM, cnocobHLIN yaepxusaTb BCe
MerK1e YyacTuLibl.

G.2.2 Mpoueanypa

G.2.2.1 O6BoAHOI NPOBOOTOOPHNK NOJCOSAMNHSIOT K BbIMYCKHOMY OTBEPCTUIO LIUCTEPHBI.

G.2.2.2 Otbupatot no Tpu npobbl 1,5—2,5 kr (3—5 dyHTOB) NpU pa3rpyske Tak, 4ToObl OHU NPUXOAUNUCH Ha 1/4,
1/2 n 3/4 BeIrpy>K@aeMoii Macchl.

MpumevyaHnne — MoxeT ObITb B3fTa ofHa npoba maccoit 4—7 kr (9—15 yHTOB) C y4eTOM BEPOSATHOCTM NONy-
YeHWsa HenpeacTaBuTENLHON Npobkl. Hanbonbwmm noTeHymanbHbIM UCTOMHUKOM NOTPELLHOCTM Npu oTOope Npob AsnsaeT-
€A 3arpsA3sHEHUe OT NpefLLECTBYIOLLMX MaTepnanos, MepeBo3UMbIX B TEX e eMKOCTAX. OTa noTeHyuansHas norpeLHocTb
MOXET BbITb YMeHbLUeHa, ecrin He 6paTb Npobbl C caMoll BEPXHEN NOBEPXHOCTU WU U3 CaMOro NepBoro Marepuana us
HW>XHei YacTu. [Jpyroil noTeHUManbHo NPpUHMHOI NorpelwHocTn oT6opa Npob ABNAeTCA B3ATUE MaTepuarna u3 ob6BogHoro
npo6ooTOopHUKa, KOrAa LUNaHr 3anonHeH TOMbKO HamnonoBUHY. OTO MOXET CIYYUTLCS, KOra KOHTeWHep NoYTH NycT unu
noTok MaTepuana 6bin npepeaH. B sTuX cny4asix MMeeT MecTo cerperays.

G.2.2.3 Jo ot6opa kaxgol oTaesnbHoi Npobbl HA MIHOBEHWE OTKPLIBAKOT KnamnaH Ans BelMbiBaHUA M3 obBogHoM
Tpybbl 3axBaveHHOro Marepuana. YucTolil Gpe3eHTOBbLIN MELLOK NPUBA3LIBALOT K MPOBGOOTOOPHUKY U HAMOMHAIOT ero 3a
OflHO OTKpPLITWE KnanaHa.

MpumevyaHune — YacTU4HOe 3aKpbiTUE BO3AYLUHO-CTPYAHOIO KnanaHa HWKHEro BbIMYCKHOrO OTBEPCTUSI [0
nony4eHnst NpoBkl YacTo cnocobCTBYET NOMYYEHNIO NOMHOMO MeLLKa ¢ MUHUMAIILHEIM KOJIMYECTBOM MbINK.

G.2.2.4 MNpoBy akkypaTHO NepeHOCHAT U3 Gpe3eHTOBOro MeLLKa B MELLOK C 3aTArvBaloLyeidcs TeCbMOi Unu Apyroi
noaxofALUin KoOHTeAHep. Ha KOHTEeNHep HakieuBaloT 3TUKETKY C YKa3aHWeM BaxKHOW UHdopmaLuu.

G.2.2.5 bpe3eHTOBLI MeLLOK ONOPOXHSIOT f,0 oTbopa cneaytollero obpasua. [Ans kaxaoro KoHTelWHepa Heobxoam-
MO Bcerga Ucrnonb3oBaTh YUCTbIA UMW HOBLIA Bpe3eHTOBbIA MELLIOK.

G.3 OT6op npob Yyepnakom

G.3.1 Annaparypa

G.3.1.1 Yepnak, kak nokasaHo Ha pucyHke G.2, rmybuHoii 10—15 cm (4—6 ploiimoB) n anuHoit 30—45 cm
(12—18 grorimoB).

G.3.1.2 MNoaxoAsaLWMA KOHTEWHEP, HaNpUMMep MELLUOK C 3aTsaruBaloleica TeCbMOMR, CcnocobHbIN yaepXuBaTb Bee
Meskvue YacTuLbl.

G.3.2 Mpouenypa

G.3.2.1 AKkypaTHO OTKpbIBalOT BepXHWUil Ntok. He crnefyeT AonyckaTb COyAapeHUs KPLILLKW C BEPXHEW YacTbio Lu-
CTepHbI.

G.3.2.2 YgansioT BepxHUiA NOBEPXHOCTHLIA Matepuan noa nokoM AnNa NOAyYeHUA KaHaBku WupuHoi B 1,5 pasa
GonbLUe Yepnaka.

G.3.2.3 BayepnbiBatoT Npoby maccoit oT 1,5 fo 2,5 kr (3—5 (hyHTOB) C HUXKHEH YacTU STON KaHaBKU U NepeHOCAT B
MELLOK € 3aTArMBaloLLeica TeCbMOIN UNK Apyroi NoAXoASLMIA KOHTeWHep. Ha KOHTelHep HaKNenBaloT STUKETKY C yKasa-
HUeM BaxXHOW UHopMaLmMu.

G.3.2.4 MNpoueaypy NOBTOPSIOT B ABYX ApPYrUX TOUKax B BEpXHEW 1YacTu matepuana BGnu3mn LeHTpanbHoi Yactu n
Ha Kpasix LMCTepHbI.
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1— 5 cm (2 aloiima) WwapoBsoii knanaH B 5 cm (2 gloiima) o6sogHoI Tpy6e; 2 — BbicTyn nnu 6ypTuk ana pukcaumm MeLuka;
3 — 3aTshkHan TecbMa; 4 — GpeseHToBbIN mewok 14 x 30 cm (5,5 x 12 a10MMOB); a — HanpaBneHne NoToka

PucyHok G.1 — OtBoagHou npo60oT6opHMK

2

\ L1 ? ( 1 3

1 — pa3aBuXHas pyyka CO CRIOLWEHHOW KOHEUHOI cekuueil Ansa neTnu;
2 — aBepHas netns; 3 — MeTaninyeckas eMKoCTb

PucyHok G.2 — Yepnak pns otbopa npob

Al
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Mpunoxexnune H
(cnpaBouHoe)

OnpeaerneHne akKTMBHOCTH WIFlama MeToaAoM YeHeBepTta

H.1 MpuHuun

H.1.1 B HacTosLel npoLeaype onucaHo U3MepeEHUE C NOMOLLBIO SMEKTPOHHOIO rMrpoOMEeTpa OTHOCUTENBHOIR BNaXx-
HOCTU HENOABUXHOMO BO3AyXa B COCTOSIHUM paBHOBECUSA C HeaBHO cobpaHHOW W ovnLeHHoW Npoboit wnama (cnaHua),
B3ATON M3 cTBONA CKBaXWHLI. M3amepeHHas aKTUBHOCTb &y, CO 3HauyeHMeM B AnanasoHe oT 0 Ao 1 nponopuuvoHasnbHa
CTPEMIEHNIO NapoB BOAbLI NokuaaTh (PyruTMBHOCTL) Npoby K cBsi3aHa C XMMWUYECKON CNOCOBHOCTLIO BOAbLI BCTYNaThb B
peakuuto. Boga, MaMepeHue KOTOpPOI NPOBOAMTCA B JaHHOM METO/E, B OCHOBHOM CBSi3aHa C MUHON W ApYrMMU BOJOCO-
JepxallMMm MUHepanamMu B cnaHLax.

H.1.2 B HacTosLei npoLleaype AaHbl KOHKPETHBIE YKasaHUs OTHOCUTENBHO NONYYEHUA, TPAHCNOPTUPOBaHUA U NPo-
MbIBaHWA Npob. TakxKe AaHbl yKazaHWs NO UCMbITAHUIO LraMa ¢ NOMOLLLIO SMeKTPOHHOro rurpoMeTpa. [aHHas npoueaypa
BeCbMa CXOXa C yKaszaHHOW B npunoxeHun C Ans namepeHus aktTuBHocTu BypoBoro pacteopa Ha yrneBoAOpPOLHOIA OC-
HoBe M obecrne4nBacT HagexHoe cpaBHeHWe AaHHbIX No aKTUBHOCTU BypoBoOro pacteopa Ha yrnesofopOAHON OCHOBE U
JaHHbIX MO aKTUBHOCTU LUNama B TOW 3Ke CKBaXUHe.

H.1.3 AKTUBHOCTb LUNama, M3MepeHHasl Ha NoBEepPXHOCTN C MOMOLLLIO AaHHOMO UCTIbITAHWA, BEPOATHO, HE OT-
pakaeT aKTMBHOCTb TOro e cnaHua B rmybuHe ckBaxmHbl. CBOWCTBA LWWMaMa MOryT U3MEHUTLCA NOA BAUSHUEM TeM-
nepaTypebl, 4aBNEeHWA W HanpsXKEHHOro COCTOSHWUSA MO Mepe ABWXEHMWS M3 CTBONA CKBaXWHbI Ha NOBEpPXHOCTb. Kpome
TOro, 3HayuTeNnbHasa pasHula B akTUBHOCTU Mexgy OypoBbiM pacTBOPOM M LUNAMOM 3acTaBnsieT akTUBHOCTb LUNama
npubnuxaTbca K akTUBHOCTU BypoBOro pactsopa Ha YrieBoAOPOAHOW OCHOBE. N3MepeHHbI XapaKkTep U3MEHeHUs ak-
TWBHOCTW BypOBOro pacTBopa Ha yrneBo40pOAHON OCHOBE M LUNlaMa M3 OfHOW CKBaXWHbl B BONbLUWHCTBE cnyYaes no-
3BOMAOT CYAWUTL O TOM, YTO 0BnagaeT 6ONbLUMM UM MEHBLUMM 3HAaYE€HWEM aKTUBHOCTU — Lunam unu 6ypoBoit pacteop
Ha yrneBogopoAHO’ ocHoBe.

H.2 PeareHTbl U annapatypa

H.2.1 CTtaHfapTHbIE HacbILLEHHbIE pacTBOPLI CONEN.
H.2.1.1 CTaHgapTHble HacklLLeHHbIe pacTBoOpbl conelt ykasaHbl B Tabnuuye H.1.

Tabnuya H.1 — CraHgapTHble HaCbILWEHHbIe pacTBOPbI Conen

Corb CAS Ne ay, N 25 °C (77 °F) 'f/jgge;;p;)"g‘:
Xnopug kansuus 10043-52-4 0,295 100
HuTpat kansuusa 13477-34-4 0,505 200
Xnopwua, Hatpus 7647-14-5 0,753 200
A3OTHOKMCIBIA Kanuid 7757-79-1 0,938 200

H.2.1.2 PacTBOp kaxgoi conu rotossiT nyTem Ao6aBneHUs KonuM4ecTsa Conu B rpaMMax, ykaszaHHoro B Tabnuue H.1,
K 100 MN AUCTUNNUPOBAHHOW UNK 4EMOHN3UPOBAHHON BOALI M NepeMeLunBaHusA Npu Temnepatypax ot 65 ao 90 °C (ot 150 go
200 °F), B Te4eHue 30 MUH., Mocne Yero pacTBop oxnaxgatoT Ao Temnepatypsl oT 25 go 27 °C (o1 75 go 80 °F). NMocne
YCTaHOB/EHUS paBHOBECUS B XUAKOCTU A0MKHa 6biTb BUAHa TBepAasn Conb.

H.2.1.3 Ecnu kpucTannbl conu He BULHLI, He06X0AMMO A06aBUTL eLLe HECKONBKO KPUCTANNOoB UMK KPYMNUHOK TOW Xe
conu, YTo6bl BLI3BaTL BhINAaAeHUe ocafka. Yalle Bcero ato TpebyeTca ¢ xnopuaom Kanbuusa. PekoMeHAYeTCA MCMOnb3o-
BaTb XUMUYECKU YNCTbIe conun. OfiHaKo ecnn HeobxoanMo, MoXHO ucnonbaosate NaCl unu CaCl, nonesoro (npupogHoro)
KavecTBa.

H.2.2 Ocywutenb (copbeHT), 6e3BogHblil xnopua kanbumsa (CAS Ne 10043-52-4). MoryT ncnonbs3oBatbes Agpyrue
NornoTUTeNn: cepHokncnblid kanbumii (CAS Ne 10101-41-4) unu rene KpemHuesow kucnotel (CAS Ne 112926-00-8).

H.2.3 OneKTpOoHHbI TUrpOMETP, BKIloYatoWnii B ce6a NepeHOCHON AaTYUK U MHAMKATOP OTHOCUTENLHOMN BNaXKHO-
CTW, COMMAacHO yKasaHHbIM HUXE XapakTepucTukaMm. Ecnu gaHHelil npubop ocHalleH AaTuMkoM TeMNepaTtyphl, B OTAENb-
HOM TEPMOMETpPE HET HeoBXOAUMOCTH.

a) 30HA AaTYMKa OTHOCMTENBHOWM BNaXHOCTU AOMKEH NOAXOAUTL ANS BHEAPEHUS B BO3AYLUHYIO NPOCMOAKY B U3-
MepUTENBHOW EMKOCTU ¢ NpoboiA.
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b) I'luHelHoCTb OTKNUKa Npubopa AomkHa obecnednBaThb, YTOOLI KOS MULIMEHT KOoppenauun Mexay o6baBneHHon
aKTUBHOCTbIO CTAHAAPTHOrO paccoria M OTHOCUTENBHOW BII@XHOCTLIO, U3MEPEHHOW NMpUBopoM Hag KaXabiM paccosniom,
npesblwan 0,95.

¢) Mpubop aonxeH nokasbiBaTb UCTUHHYIO akTUBHOCTL B Npegenax 10 % 3a 30 MUH., NPW U3MEPEHUN aKTUBHOCTM
paccona ctaHaapTHbIX pacTBopoB corneit B H.2.1.

H.2.4 YrnesogopoaHas ocHoBa 1,0—1,5 n (0,25—0,4 rannoHa) uuctas, He cofepxalan soabl. Ucnonb3ayiot Ty
e OCHOBY, YTO U ANA NpuUroToeneHus GypoBoro pacTeopa Ha yrneBofopoAHo ocHoBe. OCHOBa He AOMXHa coaepxaTtb
cBo6oaHON BOAbI.

H.2.5 TepmomeTp ananasoHoM usmepeHus ot 0 go 105 °C (o1 32 go 220 °F) He TpebyeTcs, ecnu npubop nmeet
BCTPOEHHEIA TEpMOMETP.

H.2.6 NamepuTenbHasa eMKOCTb, peKOMeHAyemas Unm nocrasnsemas pon3BoauTeneM, BMECTUMOCTbLIO, AOCTaTOY-
Holi ansa oBecnedeHns NNoLjaamn NOBEPXHOCTM XUAKOCTH, npumepHo ot 30 go 50 cm2 (oT4,5807,75 ;uoﬁma2). EmkocTb
ZomnXHa 6bITe cHabXeHa repMETUYHOI KPLILLKOW, KOTopas Npu nNpocBepnuBaHun obpasyeT repMeTudHoe YNNOTHEHUE BO-
Kpyr koprnyca 3oH4a gaTdvka u TepMoMeTpa (MpyU UCNonb3oBaHUm).

H.2.7 Vsonupytowas pyballka unu 4exon us neHonnacra Ans UsmepuTensHOi eMKocTU. Yexon fomkeH NNoTHO
MogXxofnTb U U30NMPOBATL CTEHKM U HU3 EMKOCTHU OT TeMNepaTypHbIX (rykTyauuid. Npnbop MoxXeT 6bITh OCHaLLEH yCTpoit-
CTBOM ANA NojgAep>KaHuA NOCTOAHHON TeMnepaTypsl Npobbl. B kayecTBe ansrepHaTUBLI EMKOCTb MOXHO AepXaTb Ha BO-
LsiHOW GaHe ¢ NOCTOSIHHOM TeMnepaTypoi.

H.2.8 Munnumetposas bymara.

H.2.9 ByMaxHble nofnoTeHua, 0AUH U HECKOMBKO PYNOHOB.

H.2.10 ByTbinb AN NPOMBIBKM, NilacTMKOBasi MK CTekNsiHHas byTeinb BMecTUMocTbio 500 Mn ¢ HaBUHYMBalOLLeiCA
KPbILLKOW.

H.2.11 Cuto ¢ pasmepoM a4eek 0,589 mm (28 meLn).

H.2.12 MpagyupoBaHHas MeH3ypKka BMecTUMocCTbio 400 mn.

H.3 Mpoueaypa

H.3.1 KanubpoBka rurpometpa

H.3.1.1 FoTOBAT focCTaTo4HbIA 06beM cTaHfapTHoro obpasla ¢ U3BECTHON OTHOCUTENbLHOW BIAXHOCTbLIO, YTOObI
MOKPLITh AHO U3MEPUTENBHON eMKOCTU A0 mMy6uHbl xuakoctn 12 m (0,5 Aloilma) unu Kak Toro TpebyoT pekoMeHaLmu
npouasoguTens. STW pacTBOPLI CONEl XPaHAT MITOTHO 3aKpbITbIMKA BO U3bexaHue Nponuea, UCNapeHus Ui nonagaHus
3arpA3HEHUNA.

H.3.1.2 Jatuuk ocylwatoT 6e3BOAHLIM XNOPUAOM KanbLUa WNW APYrUM OCYLUUTENeM B U3MEPUTENbHON eMKOCTH,
NMOMECTMB 30H[ AaT4uKa (BCTaBNEHHBIW B KPbILKY €MKOCTU) B BO3AYLWIHYIO NPOCNONKY Hag conbto. XKayT oT 10 40 15 MUH.
3HayeHne OTHOCUTENBHOW BNaXHOCTU 24 % WK HUXe CBUAETENLCTBYET O CyXOCTU AaTduKa. PaccTosHue mexay aatiu-
KOM U NOrfoTuTenem AOMKHO cocTaenaTb 12 M (0,5 atoiiMa); 3TO Xe paccToaHne cneayet coxpaHaTb Npu paboTte ¢ pac-
TBOpPaMu coneil n npoGamu Wnama. HenocpeaCTBEHHbIN KOHTAKT AaT4uKa ¢ npobaMu unu pacteopaMmn He fONyckaeTcs.

H.3.1.3 [at4uK B KpbILWKe U3MepUTENbHON EMKOCTU NEPEHOCAT B NEPBLIA (C CaMLIM HUSKUM ay,) CTaHAapTHbIN pac-
TBOP M ocTaBnsloT Ha 30 MUH. ANA AOCTUXKEHUA paBHOBECUA. TemnepaTypa CTaHAaPTHLIX PacTBOPOB AOMXHa ObITb
oT 24 o 25 °C (o1 75 po 77 °F).

H.3.1.4 Jatuuk n3snekarT U3 eMKOCTU C NepBbIM PacTBOPOM U NOMELLAIT B €MKOCTb C PaCTBOPOM, UMEIOLWUM
cnepyoLLyto Nocrne NepBoro U3BECTHYIO akTUBHOCTb.

H.3.1.5 MoeTopstoT npoueaypy no H.3.1.3 ¥ N3MepAIOT OTHOCUTENBLHYIO BNAXHOCTb ANSA KaXA0ro pacTeopa, oT ca-
MOW HU3KOM 10 CaMOil BLICOKOW aKTUBHOCTH &y

H.3.1.6 KaxgoMy cTaHgapTHOMY pacTBOpY AaloT TO Xe BpEMA ANS AOCTUXEHNS paBHOBeCUsI. 3anuceiBatoT nokasa-
HUA TeMnepaTypbl U OTHOCUTENBHON BNaXHOCTU B NpoueHTax (% RH). CtpoaT rpaduk sasucumoctnt % RH oT akTuBHOCTU
Kaxaoro pacTeopa &y

H.3.2 MamepeHue aKTUBHOCTM WiNama, 3arpA3HEHHOro yrneeoaopoaamMm ag

H.3.2.1 datuuk ocywatot oT 10 go 15 MuH. cornacHo H.3.1.2.

H.3.2.2 Cobupatot ceexyto npoby Lunama HenocpeacTBEHHO U3 06opyAoBaHUA ANs yAaneHus TBepfAoin dasbl Ha
KOHEYHOM 3Tane, cTapascb MUHUMMU3UPOBaTL €€ KOHTaKT ¢ Bo3ayxoM. Konnvectso 6ypoBoro pactsopa, ocTaBLUerocs Ha
Wwname, Heo6x04MMO MUHUMU3NPOBATb.

H.3.2.3 do6aensioT 300 Mn yrmeBogopoaHON OCHOBLI NpU KOMHaTHOW TemnepaTtype B 500 mn 6yThbinb Ans npo-
MBIBKU.

H.3.2.4 OtmepstoT npuMepHo 100 Mn cBexero HenNoTHoro wnama (H.3.2.2) 8 400 Mn rpagympoBaHHY0 MEH3YPKY.
LLinam nepeHocaT B ByTbinb, coaepXalLyto yrneBogopoAHyo OCHOBY, U 3aBUHYUBAIOT KPbILLIKY.

H.3.2.5 ByTbinb HECUNBHO BCTPAXUBAIOT BPYHHYIO B TedeHue 30 C.

H.3.2.6 KphblILKy CHUMaIOT U MOMELLaloT CUTO NOBEPX ropbilika GyTeinu. YrneBofgopoAHYIO OCHOBY CIIMBAIOT, OCTaB-
naa wnam B GyThinu.

H.3.2.7 BHoBb agoGaenstor 300 MNn yrneBoAOpPOAHOW OCHOBLI B ByThiNb, coaepiKalllyto TOT Xe Lunam, U NoBTopsioT
warun no H.3.2.5 n H.3.2.6. NpoMbIBKY NOBTOPAIOT A0 TEX NOP, NOKa YrNeBogopoHan ocHoBa He ByAeT BLIMaeTb YNCTON
nocne B36anTbiBaHUs co WNaMoM (06bIMHO OT ABYX A0 YETbIPEX NPOMBIBOK).
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H.3.2.8 Mocne npoMbIBKM LWNama OCHOBY crivBatoT. LLinam BbINUBaOT Ha TPW UK YeTkipe cros abcopbupyroLLmx
BymaxHbIx nonoTeHel,. LLinam o6epThiBaloT NONOTEHLEM M OCTOPOXHO NpomakuBatoT. HeobxoanMo MUHUMU3NPOBaTL KOH-
TaKT LWnama ¢ BO3JYyXOM.

H.3.2.9 Ot 35 go 45 mn nNpoMbITOro LwnaMa GeICTpO NEPEHOCAT B U3MEPUTENBbHYIO €MKOCTb. M3MepuTenbHyto em-
KOCTb MOMeLLatoT B U30NUPYIOLLYIO NeHONNacToBYo pyballky unu BoasHyto 6aHio ¢ NOCTOSAHHOW TeMnepaTypow npu uc-
nonb3oBaHuu. HafeBatoT KPbILLKY.

H.3.2.10 KpbILLKYy eMKOCTU 3aMEHSHOT KPbILLKOW, B KOTOPOW YCTaHOBNEH OTKanubpoBaHHbIA JaT4uK rurpoMeTpa.
CrniepyeT y6eanTbCs, YTO faTynK HaxogWTCA B BO34YLIHOM NpocTpaHcTBe Ha paccTosHun 12 mm (0,5 atoiima) Hag LWwiaMoM
W He KacaeTca ero. Temnepatypa npobkl Wrama fgomkHa 6elTb oT 24 fo 25 °C (o1 75 o 77 °F).

H.3.2.11 M'rpomeTp BkItoyatoT, X4yT 30 MUH. (TOT Ke Nepuog BPEMEHU, YTO U NpU KannbpoBKe MO CTaHAapTHBIM
pacTBopaM) 1 3anuchIBatOT OTHOCUTENBHYIO BNaXKHOCTb B NPOLIEHTax U TemnepaTypy.

H.4 BbluncnieHusn. AKTUBHOCTb LWTaMa ag

H.4.1 HaxofaT oTHOCUTENbHYH BNaXHOCTb, NonyYeHHyto B H.3.2 no rpaduky, noctpoeHHoMy B H.4.1.6. Onpeaens-
t0T 1 3aMUChIBAOT COOTBETCTBYHOLLYHO aKTUBHOCTL BYPOBOro pacTBopa Ha rpaduke apg.

H.4.2 Ecnn HenocpeACTBEHHbLIE U3MEPEHUA He MPOBOAWNNCE, CMEAYIOT AaHHBIM MHCTPYKUMAM MPU NOCTPOEHUU
rpaduka:

a) No AaHHbIM 0 cTaHAapTax B H.3.1 cTposT rpaduk % RH oTHocUTenbHO &y, Ha MUNIMMeTPoBOi Bymare;

b) HaHOCAT Ha MUMNUMETPOBKY AaHHbIE, NONy4YeHHbIe AN Kaxzol npobbl (H.3.2), n onpeaensoT akTMBHOCTL LWna-
Ma agc.
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lMpunoxexue |
(cnpaBouHoe)

XuMHMYeCKUIA aHaNu3 aKkTUBHbIX Cyrnb(duaos
no meroay ¢ rasoaHanusaropom Fappera

1.1 NpuHuun

1.1.1 B HacTosALWel npoLeaype UCNONb3YLOT rasoaHanusartop MappeTa Ans M3MEpPEHUs akTUBHbIX Cynbgpuaos B by-
pOBOM pacTBOpe Ha yrneBojopoAHOI ocHoBe. [[a3oaHanm3aTop OTAENsEeT ra3 oT XUAKOW Npobbl U NponycKkaeT ero Yepes
AeTeKTop CepoBoAopoAa AN KONMUECTBEHHOro aHanusa cynbpuaos. Tpy6ka [iperepa pearupyeT Ha H,S, nocteneHHo
TeMHen no cBoei AnuHe koraa H,S BeTynaeT B peakumio ¢ peareHToM B Tpy6ke. [IBa aetektopa [perepa oxsarbiBaror
LUIMPOKMit AUANa30H KOHLIEHTpaLMiA cynhuoB, NpUMepHo ot 1 1o 4000 mr/am3. Tpybka ANs HU3KOW KOHLUEHTpaLmu Ge-
nas, noka H,S He NMoMeHsieT ee LIBET Ha KOpUYHEBLIA. Tpybka AN BHICOKOW KOHLEHTpaLmMn CBETNO-CUHARA, noka H,S He
MOMEHSIET ee LIBET Ha YepHblid. [lpyrne usBecTHble KOMMNOHEHTH BypoBoro pacteopa Unu sarpssHeHus, kpome H,S, He
BbI3bIBalOT TAKOro U3MeHeHUs LBeTa Tpybok [perepa.

1.1.2 ncku U3 CBUHLOBOW MHANKATOPHON ByMaru MOXXHO NMOMeCTUThb B razoaHanusatop Fappeta ansa Ka4eCTBEHHOTO
onpepeneHns NpMCyTCTBUASA MIK OTCYTCTBUA cynbduaa. Ecrnim noremHeHne cBUHLOBOW UHAWKaTOpHOW Bymaru ceugeTtens-
CTBYET O NPUCYTCTBUM Cyrnbduaa, ANA Ka4eCTBEHHOro aHanuaa ucnonbaytot Tpyoky [dperepa.

1.1.3 AHanuaupytoT Becb 6ypoBoi pacTBOp Ha YITIEBOLZOPOAHOIA OCHOBE, @ He puNbTpaT, ANa oGHapyXeHUs Bcex
aKTUBHLIX CyrbMUA0B. AKTUBHbIE CYNbdUALI 0BLIMHO ABMAIOTCA NPOAYKTaMK HelTpanusauun H,S U nssectn nnwc He
BCTYNUBLUMIA B peakuuio ras H,S. Micnonb3osaxue criaboii KNCnoTel B rasoaHanuaarope seicBoboxaaet ras HyS us aktue-
HbIX CyNbgKrA0B, HO HE U3 UHEPTHLIX CYNbMUAO0B, TaKUX Kak cynbgui LuHKa, Mean unu csuHua.

|.2 PeareHTb! n annaparypa

1.2.1 Pacteop nuMoHHOI kucnotel (CAS Ne 77-929), neamynbratopa/usonponarona (CAS Ne 67-63-0). lotoBaT
pacTBoOp 2 MOML/N TIMMOHHON KUCNOTLI NyTeM pactBopeHnst 420 r TIMMOHHOM KUCTOTHI, Y. 4. a., B AEMOHU3UPOBaHHOMK Bofe
Ansa nornyderus 1000 mn pacTeopa. B 1000 Mn 2 mone/am3 pacTBopa NUMOHHO# KNCNOTLI BMeLnBatoT 200 MN U3onpo-
naHona v 25 Mn gesmyneraropa.

[.2.2 MeHoracutens, okraHon (CAS Ne 111-87-5), Bo donakoHe-kanenbHuLe.

1.2.3 AueToH (CAS Ne 67-64-1).

1.2.4 Ma3-HocuTenNb, MHEPTHLIN MO OTHOLLEHWIO K CEPOBOAOPOAY, COMNAM CynbduioB, NMMMOHHON KUCNOTE, Ae3MYNb-
ratopy, nsonponaHony u peareHtam B Tpybke [perepa. MNpeanoyTUTeNIbHEIM ra3om SIBAETCSH a3oT, XOTA AONyckaeTcs
Lvokeuq yrmepoga. He crnieflyeT ncnonb3oBarh BO3AYX UMK Apyrue rasbl, cogepxallme Kucnopog.

.2.5 Tpy6ku Operepa ansa aHanusa H,S, kak ykasaHo B Tabnuue 1.1.

Tabnuya |.1— Tpybku Jperepa ans aHanusa H,S

Cynbcouael Mapkuposka Tpy6ku KaTanoxHbli Homep Tpy6ku
Tpy6ka gns HU3KoM H,S 100/a Ne CH-291-01
KOHLeHTpaLum
Tpybka Ans BbICOKOM H,S 0,2 %/A Ne CH-281-01
KOHLeHTpaLum

[.2.6 Annapart ¢ rasoaHanusatopom lapperta, COCTOALMA U3 razoaHanusaTopa W3 Npo3paqHoro marepuarna wunu
CTeKna, UCTOYHWKa UHEePTHOrO rasa U perynstopa fasfieHuns, NonnaekoBoro pacxogomepa u Tpybku Operepa. KoMnoHeH-
Tbl @annaparta JoMKHbl UMETb CrEAYHOLLUEe XapaKkTepPUCTUKK:

1.2.6.1 Kopnyc:

- Kamepa 1:

my6uHa: 90 MM (3,54 atoiima);

AnameTp: 39 mMm (1,52 groiima);

- Kamepbl 2 1 3:

my6una: 90 MM (3,54 aroiima);

anametp: 30 MM (1,18 groiima);

- Mpoxofbl MeXAy Kamepamu:

AnameTp: 2 Mm (0,08 groiima);

- MaTepuan:

npo3spaqHblil MaTepuan Unm CTeKNo, UHepPTHEIE K KUCNoTe, cyNbduiam 1 cepoBogopoay.
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1.2.6.2 AncnepcroHHas Tpybka:

- CTepXeHb:

anameTp: 8 mm (0,315 groiima);

anuvna: 150 mm (5,9 groiima);

- AucnepcuoHHas hpuTTa (KonokonoobpasHas, Menkas):

anametp: 30 mm (1,18 groiima);

- MaTepwuan:

HU3KWUI KO3 DULMEHT TEMNOBOro paclUMpeHNs, TepPMOCTOWKOE CTEKIO.

1.2.6.3 Pacxogomep npegnouTuTeNsHO NOMMaBKOBOro TUNa, CnocobHbI 3mMepsaTs 300 M/MUH asoTta (NpegnoyTu-
TenbHo) unn CO,.

|.2.6.4 nGKne TPyOKK, MHEPTHEIE NO OTHOLLEHMWIO K CEPOBOLOPOAY U rasy-HOCUTEN0, MPeANoYTUTENLHO U3 NaTeKe-
HOro Kaydyka Unu aHanorn4Horo martepuana.

[.2.6.5 OUTUHIN U XeCTKNe TPYOKU, UHEPTHLIE MO OTHOLLEHWUIO K CEPOBOLOPOAY U KUCTOTE.

1.2.7 Wnpuy BMecTUMOCTbIO 10 M1, CTEKNSAHHBIA UMW NNacTUKOBbLIA, UHEPTHLINA NO OTHOLLEHUIO K BypoBOMY pacTBoO-
py Ha yrmeBOAOPOLHON OCHOBE U cynbdugam.

1.2.8 MpagyupoBaHHbIA LUMMHAP BMECTUMOCTbLIO 25 Mn.

1.2.9 OneKkTpuyeckaa MarHuTHaa mellanka.

1.2.10 CTepxeHb MarHUTHOM mMelanku, 2,5 cm (1 AtoiiM), NOKPLITEIA cTeknom unu NTPS.

1.2.11 Tpy6Ka ans BBoga npobel, ¢ 15 mm (0,6 gtoiima) urnoit ua MTOS unu aHanorMyHoro NNacTuka, UHEPTHOro Mo
OTHOLLEHUIO K BypoBOMY pacTBopy Ha YrieBOAOPOAHON OCHOBE U cynbdugam.

1.2.12 MsArkas KncTouKa.

[.2.13 EpLumnku ANst YUCTKM TPpyOKN.

1.3 Mpoueaypa

.3.1 Ansa c6opku 1 paboTsl ¢ 06opyaoBaHUEM rasoaHanusaTopa HeobxoAMMO cnefoBaTh UHCTPYKUUAM NPOM3BOAUTENS.

1.3.2 Tpy6Ky Ans BBoAa Npobbl MponycKatoT Yepes pe3suHoByto MeMGpaHy B BEpxHel YacTu kamepbl 1, ybeamelumce
B repMETUYHOCTU COANHEHUS.

1.3.3 Kopnyc rasoaHanusatopa ¢ yganeHHoi BepXHeil 4acTbio yCTaHaBAWBAIOT Ha MarHUTHYIO MeLlarnky Tak, YTobbl
LieHTp kamepbl 1 HaxoAUnca Had LeHTpoM Mewankn. CTepxeHb Melankn nomewaT B kamepy 1. PeanHoBbIe HOXKW
razoaHanusaropa yAansrT, YToObl ero Kopnyc BCel NNOCKOCTHIO ONMPancs Ha MeLUanky.

1.3.4 B kamepy 1 gobasnstoT 20 MN IMMOHHOW KUCNOTLI/AeaMynbraTtopa/usonponadona (1.2.1).

1.3.5 Jobaenstot 10 kanenb neHoracutens B kamepy 1.

1.3.6 B Tabnuue 1.2 ykasaHn o6bem npobel 1 TUN Tpybku Operepa, HeobxoaMMbIA NS oXuAaeMoro guanasoHa co-
LepxaHusi cynbduaos. Beilbrpator nogxoaAwmii Tun Tpybku Operepa. OTnaMbiBaloT KOHYMK C KaXK0ro KOHLa Tpyoku.

1.3.7 Tpy6ky [perepa BCTaBMAOT CTPENKON BHU3Y B MPUEMHUK C OTBEpCTMEM. AHanoruiHsiM obpasom Tpy6bKy pac-
XOoAOMepa BCTaBNsAtoT Tak, YTobbl Haanuck «BEPX» 6bina BBepxy. Ha kopnyce kaxgoi Tpybku HeobxoguMo yCcTaHOBUTb
KombLieBble YNIOTHEHUS.

1.3.8 YcTaHaBnuBaloT BEPXHIOK YacTb ra3oaHanusaTopa M Bpy4Hyl0 paBHOMEPHO 3aKpy4uBaloT BCE BUHTHI, YTOOLI
obecneynTb repMETUYHOCTL KOMbLEBLIX YIMOTHEHWA. [IncnepcuoHHyto TpybKy ycTaHaBnusealoT B kaMepe 1 Ha Takoil Bbl-
coTe, YTO6bEl OHa HaxoAUNach BhlLLE YPOBHSI XUAKOCTHU.

[.3.9 UcTouHKUK rasa ¢ perynsaTopoM NoACOeAUHSAIOT C MOMOLLLIO TMOKOrO LUNaHra K BepxHeid 4acTu AUCnepCcuoHHoil
TpyOku B kKamepe 1.

1.3.10 Mbkoi Tpy6KoiA coepuHsIIOT BeIxogHOW naTpybok kamepbl 3 ¢ Tpybkoit [perepa.

BHUMAHMUE! He cnepyer ucnonb3oBaTb 3aXMMbl Ha TMOKMX TpyOkax; Hecxkaras Tpybka obecneumBaet
CTpaBnuBaHue faBneHus B criyyae U3GbITOYHOro AaBrieHusl.

1.3.11 C nomoupto wnpuua 6e3 umesl HabupatoT 06bLeM Npobul GypoBoro pacTeBopa, Kak onpegerneHo B 1.3.6, nnioc
0,5 mn n3bbiTka GypoBoro pacTteopa.

MpumevyaHne — WU3bbITok BypoBOro pacTBopa KOMMEHcMpyeT o6beM, ocTatoLmiics B Tpybke Ans BBoga pac-
TBOpA, KOTOpLIV cocTaBnAeT npumepHo 0,5 mn.

1.3.12 Wnpuy noacoeamnHsiioT k Tpybke Ansi BBoa pacTBOpa U OrpaHU4YMBaloT XOf MOPLUHSA, HarnpUuMep pe3nHOBOW
NEeHTON, 4TOOLI ero He BLIOUNO A aBNEHNEM.

1.3.13 Ma3-HocuTenb NponyckatoT B TedeHune 15 ¢, Aepxa pUTTy AMCNIEPCUOHHON TPYOKU HaZ YPOBHEM XNAKOCTU B
Kamepe 1 Ans BblAYyBaHNA Bo3Ayxa U3 rasoaHanusaropa. He cnegyet gonyckarb BCrieHMBaHMsi pacTBopa B kamepe 1. He
OTKNIo4anA rnogady rasa-HoCUTens, NPOBEPSIOT ra3oaHanusaTop Ha Hanuuue ytedek. [Nogady rasa npekpalyaior.

1.3.14 BkniovaloT MarHuTHyto Meluanky. CKOpOoCTb MeLuanku perynupytot o obpa3oBaHUsi BOPOHKU. [ucnepcuoH-
HYI0 TPY6KY akkypaTHO ONYyCKaloT B XKWAKOCTb [0 TOUKM NPSMO Haj BpalLaloLLMMCsi CTEPXKHEM MeLLarnkm.

1.3.15 Tpy6ky ans seoga npobbl onyckatoT, NoKa BLIXOAHOE OTBEPCTUE HE OKaXETCH YyTb HUXE AUCNEPCUOHHON
Tpy6ku. 310 No3sonuT GypoBOMY pacTBOpY Ha YITEBOAOPOAHON OCHOBE NONAacTb B BOPOHKY.
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1.3.16 MpoBy 13 WnpuLa oMeHb MefneHHo BBOAAT B Kamepy 1. CKOpPOCTb MeLlanku yBenuyuMBaroT AN ynydlleHuns
ZAvcnepcun 1 ANs NpegoTBpalleHns npununaHmsa 6ypoBoro pacteopa Ha yrieBOAOPOAHOR OCHOBE K CTEHKaM Kamephbl 1.
MepemelLnBaHWE NPOJOMKAIOT NPUMEPHO 1 MUH.

[.3.17 MopLueHb Wnpuya BHOBb (OUKCMPYIOT U BO30OHOBMSAOT Nojady rasa-Hocutens. Pacxof ycTaHasnuearoT OT
200 go 400 Mn/MUH, Nnogaepxusan nonnaBoK pacxojoMepa MeXAy STUMU OTMeTKaMu.

MpumevyaHue — OpHoro 6annoHa asoTa (nNpeanodTuTensHO) U CO, o6bl4YHO XBaTaeT Ha noapepxkaHue
JaHHoro pacxofa B TedeHne 15—20 MuH.

1.3.18 HabntogatoT 3a uamMeHeHuUAMMU B Tpybke [perepa. OTMeYaroT 1 3annUCLIBaOT MakcUMarbHYyH0 NMOTEMHEBLUYHO
ANUHY (B €AMHWLEX rpagyvpoBKu TpyGKM) 40 TOro MOMEHTa, Kak NepefHss YacTe Ha4yHeT pazMasbiBaTbes. [oTok rasa-
HOCUTENSA NOAAEPKMBAIOT B TeYeHUe 15 MUH., Jaxe ecru BEpXHSAA YacTb NPMoBpeTeT paccesHHbIA U NEPUCTLIA OKpac.
B Tpy6ke ANA BLICOKOA KOHLIGHTpaLMN opaHXeBbli LBET (BbI3BaHHbIA SO,) MOXET NPoABUTLCA Nepes YepHoii nepeaHe
YacTblo. OpaHxesyto obnacts SO, UTHOPUPYLOT NpW PerncTpaLuu NoTeMHeBLUENR ANUHBI TPYGKA. [nA nydlueil To4HOCTH
aHanusa c Tpy6koi [perepa «3aTeMHeHHan ANMHa» AOSKHa 3aHUMaTh 6orblue NONOBUHbLI ANUHEl TPYOKK, C 3TOi Lenbio
HeoBxo4uUM ToYHbIN BeIGop 06bema Npobel BypoBoro pacteopa.

Tabnwuya .2 —WgeHTudukauyms Tpybkn Operepa (unun aHanora), 06beM npobkl 1 koadhdULMEHTHI, UCNONb3yemble ANA
pasnu4YHbIX 4Uana3oHoB KOHLEHTpaLun cynshuaos

Bramssot UBTIRMN | ogmenrposmn | TN ION B || Kot oot

OT1,2 8024 10,0 H,S 100/a 0,133
OT2,4 5o 48 5,0 H,S 100/a 0,133
Ot 4,8 1096 2,5 H,S 100/a 0,133

OT 30 go 1050 10,0 H,S 0,2 %/A 1330

Ot 60 g0 2100 5,0 H,S 0,2 %/A 1330

Ot 120 go 4200 2,5 H,S 0,2 %/A 1330

2 Mpu ucnonb3oBaHWU Apyrux TpyOoK KOI(MUUMEHTH B KONOHKE 4 W3MEHSIOT corflacHo cneuudukalum

npousBoguTens.

[.3.19 AnnapaT ¢ rasoaHanu3aTopoM O4YULLAOT HEMEANEHHO MOCNe KaxAoro Ucnonb3oBaHusa Ans MUHUMU3aUUU
pasnoxeHus nnactuka. Kamepbl M npoxofbl NPOMLIBAOT TENNOIA BOAOH U HECUNBHLIM MOIOLUM CPECTBOM, UCNONbL3YA
MSFKYIO KUCTb M epLUMK. PpUTT AUCNEPCUOHHON TPpybku n TpybKy Ans BBoga NPobbl MOKOT OpPraHNYeCKUM pacTBopuTenem,
TaKUM Kak aueToH, a 3aTeM Bofoi. [ins BbigyBaHUA puTTa MCNONb3YIOT ras. MHorga MoxeT noTpeboBaTbCs 3aMouUTb
AncnepcuoHHyto TpyBKy B CUNBHOI KUCTIOTE ANA yaaneHua octaTkos kapboHaTta kanbuus. Becb annapat rasoaHanusaro-
pa cnonackuearoT 4eMOHM3UPOBaHHON BOAOWA N OCTaBNAOT CTeKaTb A0 BbICbIXaHUSA.

1.4 PacueTtbl

Mcnonb3syst UsMepeHHbId o6bem nNpobbl BypoBoro pacteopa Vg B MUAAWMAUTPAX, MaKCUMaSbHYH 3aTEMHEHHYH
AnuHy Tpy6kn [perepa /n B eAuHULAX MapkUpOBKK Ha TpyGke n koachdnumeHT f n3 Tabnuupl 1.2, BLIMUCNAIOT MaccoByio
KOHUEHTpaLu1Io akTUBHbIX cynbguaoB B Npobe GypoBoro pacTteopa:

Ipf
Coz =—, H.1
§2 VS ( )
rfie Cg-2 — KOHLEHTpaLus akTUBHLIX CyNbpUA0B, M/,
Vg — obbem npobul Gyposoro pactsopa, Mi;
Ip — 3aTeMHeHHas anuHa TpyGku [perepa, B eAMHULAX MApPKUPOBKN Ha TPpyGke,
f  — koadpcpuumeHT ana Tpybok, B3ATHIN U3 Tabnuup! 1.2.
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Mpunoxexue J
(cnpaBouHoe)

Kanu6poBka n Bepudukauma CTeKNAHHOW NOCyAbl, TEPMOMETPOB,
BUCKO3MMETPOB, Yallek Ans peTopT U BecoB Ana 6ypoBoro pacreopa

J.1 MpuHumn

B HacToALWEM NPUNOXEHUN NPpUBEAEHbI METOA LI KanMbpoBKK 060pyAOBaHUSA, UCNONB3YEMOro B NONEBbLIX YCIOBUSX,
KOTOpble He ONUcaHbl B METOAMKaX UCTIbITaHWIA B flaHHOiA YacTu ISO 10414.

J.2 Kanu6poBka annapatyphl

J.2.1 MepHasn cTeknsaHHas nocyaa

KanubpoBka NUNETOK, rpalyupoBaHHbLIX LUMMHAPOB U npodvero nofobHoro o6opyaoBaHnA 0BbIMHO BLIMOMHAETCS
NOCTaBLUMKOM CTEKSISHHOW MOCYAbl, U MOXET BXOAUTbL B cneLudukaluio 3akasdmka. Ecnu Heobxogumo, nons3oBarenu
nocyabl AOMKHBI NONyYaTb OT NOCTaBLYMKOB [OKYMEHTalbHbIE NMOATBEPXASHUSA KanUOPOBKN CTEKNAHHOW nocyabl. Kanu-
6poBka MoxeT 6biTb NpoBepeHa rpaBUMeTpuYeckuM crocobomM. Mepuoaudeckan nosTopHasa kanubposka He TpebyeTtcsi.
Metoaunka kanubpoBkM rpagyupoBaHHLIX LIMNWHAPOB NpuBeAeHa B pasaene J.3.

J.2.2 TepmomMeTpbl

UcnonbsyeMble Npu NONEBLIX UCTILITAHUAX TEPMOMETPLI, 0COBEHHO LUIMPOKO NPUMEHAEMBIE METaNNUYEeCcKMe TEpMO-
METPbI C KpYroBOW LUKaNow, kanubpyloTcs no aTaroHHOMY TEPMOMETPY. TepMOMETpLI Nognexart kanubposke fo BBoga B
aKcnnyaTauuto 1 3aTem Nepuoamnyecku, B 3aBUCUMOCTU OT BXKHOCTU U3MEPEHUA U cTabunbHOCTU TepMoMeTpa. MeToguka
KanunbpoBKku TEPMOMETPOB NpuBeaeHa B pasaene J.4.

J.2.3 Buckoanmetpobl

MUcnonbsyemble Npu NOneBbIX UCMBITAHUSX BUCKO3UMETPLI KanMbpyoTca ¢ NOMOLLBIO NPOCNEXMBAEMOro STanoH-
HOro BA3KOro pacteopa. BuckosnmmeTpbl nognexar kanubposke A0 BBOAA B JKCNnyaTauuio U 3aTeM NepuopuYeckun, B
3aBMUCHUMOCTM OT BaXKHOCTW U3MEPEHUs 1 cTabunbHOCTU BUCKO3UMETPa. B xoae akcnmyaTaunun BUCKO3UMETPLI noasiexar
noBepKe Kak MUHUMYM KaxKZbl MeCAL, UMK Yalle, ecrin UMELoTCA NpUsHaku HectabunbHocTn. MeToguka KanubpoBky Bu-
CKO3WMETPOB NpuBeaeHa B pasgene J.5.

J.2.4 Becbl ang 6ypoBoro pacreopa

Becbl Ans 6ypoBoro pacteopa kanubpytoT COrnacHo METOAMKe UCTILITaHWS HacTosLEero ctaHaapTa no 5.2.1 ¢ no-
MOLLIbIO JeMOHW3NPOBaHHON Bofbl. PekoMeH0BaHHaa NepUognMYHOCTb — Nepes KaxkAblM LUKIIOM U3MepeHUit unu BuIomn-
paeTcs onepaTopoM, KOMNaHWeR, n3rotonstoLLel BypoBoii pacTBop, UMU UHOI 3aMHTEPECOBAHHO CTOPOHOIA.

J.2.5 Yawku petoprt

Yalukn peTopT KanubpyroT corfiacHo METOAUKE UCMbITaHus B pasgene J.6 ¢ NoMOLLbI0 JEeWOHU3NPOBAHHON BOAbI.
PekomeHaoBaHHas NepMoanYHOCTL — Mepef KaXAblM LIMKIOM M3MepeHuidi unu BelbupaeTcs onepaTopoM, KOMNaHWei,
W3roToBnstoLlein GypoBoi pacTBop, UK MHON 3aUHTEPECOBAHHON CTOPOHON.

J.3 Mpouepypa. KanubpoBka rpagyMpoBaHHbIX LUIIMHAPOB

J.3.1 TemnepaTtypa npMeMHuKa N AUCTUNNUPOBAHHON BOALI JOMKHA AOCTUIHYTL TeMMepaTypbl OKpyXaroLlein cpe-
abl. TemnepaTypy 3anuckiBatoT ¢ TodHocTklo Ao 0,5 °C (1 °F).

J.3.2 YncTolid, nycTo NPUEMHMUK MOMELLAKOT OCHOBaAHWEM Ha BECHI U TapupyLOT Ha HOSb.

J.3.3 Haxopsawumiics Ha Becax NPUEMHUK HaMOMHAKT AUCTUNNUPOBaAHHOW BOAON [0 PasfUYHbIX rpafynpoBOYHbIX
OTMETOK, KpaTHbIX 2 M — AN NpueMHuKa o6bemMoM 10 M, 4 Mn — Ans npuemHuka obbemom 20 mn 1 10 Mn — AnA
npueMHuka obbemomM 50 Mn. C NOMOLLIbIO MUMETKA UNU LUMNPULIA aKKypaTHO HamnonMHSAT NpMeMHUK Ao TpebyeMoit rpagyun-
POBOYHOW OTMETKM, MPU STOM Ha CTEHKaxX NPUEMHMUKa HEe AOSMKHO OCTaBaTbCHA BOASHLIX Kanernkb.

J.3.4 BanuceiBatoT Macchl AN KaXgoro KpaTHoro o6bema Bof bl Ha KOHKPETHOW 0TMeTKe My € To4HOCTBi0 80 0,01 T

J.3.5 BbluncnaT obbeM NpueMHuka Ha Kaxgoit otmetke Vy, no dpopmyne:

m
Wy — J.1
Mpvv (1)

rae Vy — o6bem npueMHuKa Ha KOHKPETHOR OTMeTKe, M,
My — Macca Bofbl, T;
Py — NNOTHOCTb BOALI, [/MI, NpY TemnepaType UcnbITaHui (cM. Tabnudy J.1).
J.4 Mpouepypa. KanupoBka TepMoMeTpoB

J.4.1 MNopgnexalyunii kannbposke TEPMOMETP NMOMELLAIOT PSALOM C 3TaNOHHLIM TEPMOMETPOM B BaHHY C MOCTOAHHOWM
Temneparypow [Unn UHYH NOAXOAALLYI0 eMKOCTs o6beMoM 4 n (1 rannoH) unu 6onee, HanonHeHHy BOA O, B KOMHaTe,
raoe TeMnepaTtypa OTHOCUTENBHO NOCTOSIHHA] M OCTaBNAOT AN AOCTMXKEHUS paBHoBecus Ha 30 MUH.
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J.4.2 CunTLIBaKOT U 3aMUCLIBAlOT NoKa3aHUA ¢ 060MX TepPMOMETPOB.
J.4.3 [NoKasaHWsl CHUMAIOT Kaxable 5 MUH. AMst Nosfly4eHnst MUHUMYM 4 HaGopoB noka3aHui.

J.4.4 Bel4McnAT cpefiHee nokasaHue AN Kaxaoro TepMoMeTpa.
J.4.5 [InA TepMOMETPOB C HacTpaMBaeMOW LUKaroii LKarny HacTpauBaloT Ha NoKazaHWe 3TarloHHOro TepmomeTpa.
Ons gpyrux TepMOMETPOB BbINOMHAIOT npoueaypy no J.4.6.

Tabnuya J.1—TNoTHOCTL BoALI B 3aBUCUMOCTU OT Temneparypbl

rOCT 33697—2015

°C °F [noTHOCTb, r/Mn °C °F nnol:'/-;?_lc.rb'
15,0 59,0 0,9991 25,5 77,9 0,9969
15,5 59,9 0,9991 26,0 78,8 0,9968
16,0 60,8 0,9990 26,5 79,7 0,9966
16,5 61,7 0,9989 27,0 80,6 0,9965
17,0 62,6 0,9988 275 81,5 0,9964
17,5 63,5 0,9987 28,0 82,4 0,9962
18,0 64,4 0,9986 28,5 83,3 0,9961
18,5 65,3 0,9985 29,0 84,2 0,9959
19,0 66,2 0,9984 29,5 85,1 0,9958
19,5 67,1 0,9983 30,0 86,0 0,9956
20,0 68,0 0,9982 30,5 86,9 0,9955
20,5 68,9 0,9981 31,0 87,8 0,9953
21,0 69,8 0,9980 31,5 88,7 0,9952
21,5 70,7 0,9979 32,0 89,6 0,9950
22,0 71,6 0,9977 32,5 90,5 0,9949
22,5 72,5 0,9976 33,0 91,4 0,9947
23,0 73,4 0,9975 33,5 92,3 0,9945
23,5 74,3 0,9974 34,0 93,2 0,9944
24,0 75,2 0,9973 34,5 94,1 0,9942
245 76,1 0,9971

35,0 95,0 0,9940
25,0 77,0 0,9970

J.4.6 MonpaBky Anst TepMOMETpa BbIMUCTISAIOT N0 cneayloLliei hopmyne:
C=Ri—-Ry, (J.2)

rae C — 3HaveHue noripasKy, JobaensiemMoe K nokasaHuam TEPMOMETPA,

R1 — CcpeAHee NoKa3aHue 3TarioHHOro TepMoMeTpa, rpagychbl,
R2 — CpejHee NoKasaHue Kanvl6pyeM0ro TepMoMeTpa, rpagychbl.

Tpumep 1 — OnpedeneHue KoppeKkyuu mepmomMempa e gpadycax Ljenncusi

R, =239 °C;
R, =24,2°C;

C=239-24,2=-0,3°C.
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lMpumep 2 — lNpumeHeHue nonpaeku 4519 mepMomMempa
C=-03°C;
R=-25,0 °C;
R, (c nonpaexoii) = 25,0 + (- 0,3) = 24,7 °C.
CM. onucaHue nonHoll npoyedypkt e FOCT 29224.

J.4.7 Cnepyer HaHeCTU MapKUpPOBKY Ha TEPMOMETP, yKa3aB 3Ha4YeHuWe Nonpasku U Aaty kanubposku. He pekoMeH-
AyeTca ucnonb3oBaTtb TEPMOMETPLI, NonpaBKa AN1A KOTOPbIX NpeBbILUAET A0NYCKU N3MepeHUd B iBa U Sonee pas.

J.5 MNpoueaypa. Kanu6poBKa BUCKO3UMETPOB

J.5.1 3akynatot cepTUdMLMPOBaHHLIA KanMbpoBOYHbIA pacTBOp UNK pacTBop € rpadUkoM 3aBUCUMOCTH (BA3KOCTb —
Temnepatypa), OXBaTbiBaloLLMM UHTEpECYIoLLyto obnacTb, Takyto kak 50 MIMa-c, 100 mlMa-c u 1. a. Heobxoaumo ybeanTeb-
€A, YTO HOMep NapTUM Ha KapTe coBrajaeT ¢ HOMEPOM KOHTeliHepa pacTBopa. Kaxaas napTua ctaHgapTHOro pacteopa
cepTudnumpyetcs otaenbHO. BA3KocTb pasnnuHbiX NapTUil 0ObIMHO HE3HAYMTENBHO pasfMyaeTCs.

J.5.2 BanaHcup, poTop U YallKy BUCKO3UMETpa OYMLLAloT U cyliat. BuckoaumeTp nomelyatot Ha paboqylo nosepx-
HOCTb PSJOM C pacTBOPOM B KOMHATe C OTHOCUTENBHO NMOCTOSAAHHOI TeMnepaTypoit [konebaHusa Temnepatypbl MeHblwe 3 °C
(5 °F) B yac]. OcraBnsioT Ansi AOCTUXEHUS] paBHOBECUSI HE MEHEe YeM Ha 2 4.

MpumeuyaHue — Bopa 3arpsA3HsIET 3TANOHHLIA pacTBOp.

J.5.3 BUCKO3UMETP 3anycKatoT Ha XOINIOCTOM XoAy Ha 2—4 MUH. Ans pa3paboTku NOALLMMHUKOB U MexaHWU3MoB. Mpu
ypeamepHoM KonebaHuu poTopa cnegyeT UCNpaBUTb UM 3aMEHUTb POTOpP.

J.5.4 Yawuky HanornHsoT kanMbpoBOYHEIM pacTBOPOM A0 Pa3METOYHOM NIMHUK U MOMeLLatoT Ha nnaTtdopmy npubo-
pa. MNnatdopMy nepemeLyaioT 0 TeX NOP, NOKa YpOBEHb pacTBopa He JOCTUTHET OTMETKU Ha pyKaBe poTopa.

J.5.5 TepmomeTp [c TouHOCTHIO Ao + 0,1 °C (+ 0,2 °F)] nomeLyaloT B pacTBOp U AepXaT UNKN 3aKpennatoT CKOTYEM
ANA NpepoTBpaLLeHNs MOBPeXAeHUs. BuckosumeTp 3anyckaloT Ha Maroi CKopocTh A0 AOCTUXEHUS cTabunbHOro nokasa-
HUA Temnepartypsbl B npegenax 0,1 °C (0,2 °F) 3a 30 ¢. PerncTpupylot nokasaHue temneparypsbl.

J.5.6 Buckosmmetp Bkro4aloT U cHUMaloT nokasaHus npu 600 u 300 06/mMuH. MNokazaHWUsA oUeHUBAIOT C TOYHOCTbLIO
f0 0,5 efguHuy wkansl. MNpu Heo6X0AUMOCTU MOXHO UCNONB30BaTL YBENUYUTENBHOE CTEKNO.

J.5.7 C nomoLLbto gnarpammel BA3KOCTL/TEMNepaTypa, NOCTaBNIEHHOW BMeCTe C KanubpoBOYHbLIM pacTBOPOM, onpe-
[enstoT BA3KOCTL ¢ ToMHOoCTho Ao 0,5 MMa-c. MokasaHua no wkane npu 300 06/MUH cpaBHMBAIOT CO CTaHAAPTHOMW BA3KO-
CTbIO U PErUCTPUPYHOT OTKIOHEHMWE (NIToc UK MuHyc). MokasaHune no wkane npu 600 o6/MuH aensAT Ha 1,98, cpaBHMBalOT
CO CTaHAaPTHON BAZKOCTLIO U PErMCTPUPYIOT OTKIMOHEHME.

J.5.8 He gonyckatotca oTknoHeHus, npesbiwatowme 1,5 eauHnusl. Ecriv otknoHeHne 6onblue ykazaHHbIX 4ONYCKOB,
TO BUCKO3UMETP MOANEXMUT HAaCTPOKe 1 KanubpoBKe.

J.5.9 BanuceliBatoT cepuitHbIl HOMEP BUCKO3UMETpPA, 4aTy U OTKITOHeHWe. Ha BUCKO3UMETP HaHOCAT MapKUpOBKY:
faTy KanmbpoBKM U ero cTaTyc nocrne KkanubpoBku.

J.6 Mpoueaypa. KanubpoBKa uyallek peTopThl

J.6.1 TemnepaTypa Yallku peTopThl, KPbILLKA W AUCTUNIMPOBAHHOW BOAbI [OMKHa AOCTUYL TEeMMepaTyphl OKpyxa-
toLet cpefbl. TeMnepatypy 3anuceiBatoT ¢ To4HOCThI0 o 0,5 °C (1 °F).

J.6.2 YucTyto, NycTyto YallKy peTopThl U KPLILLIKY NOMELLAIOT Ha BEChI U TaPUPYIOT Ha HOMb.

J.6.3 YallKy peTopThl 3anofHAKT AUCTUMIMPOBAHHOK BOLOW. Yallky 3aKkpbiBaloT KpbIWKOW. MoBopavnsatoT A4ns
NMoTHoro npuneranusa. Hebonblloe KONMYECTBO BOAbI JOMKHO BbITeYb Yepes OTBEPCTUE B Kpbillke. N3nuwku Bogs! Bbl-
TUPaIOT € KPbILLKKM, He gonyckasi 3abopa Boabl Yepes O0TBepCTHE.

J.6.4 HanonHeHHyto YallKy ¢ KpbILLKO MOMeLLatoT Ha NpeABapuTensHO TapupoBaHHele Beckl. Maccy Bogbl 3anucel-
BakT € TOMHOCTLO Ao 0,01 .

J.6.5 OBbeM Yallkn peTopThl Vye BIMMCASAIOT, NCMONb3YA NIOTHOCTU BOALI NPU TemnepaType oKpyxartollen cpeabi
(eM. Tabnuuy J.1):

Vre = Mw/Pw (J-3)

rae Vre — 06beM Yallkn peTopThl, MIT,
myy — Macca Bogbl, T;
Py — MNOTHOCTL BOABI, [/MI1, NP TemnepaType UCTbITaHui (cM. Tabnuuy J.1).

J.7 Npouenypa. KanubpoBka npoknagku punsTpa-npecca U yNioTHUTENbHbIX Konel

J.7.1 BHYTpeHHWIA AuaMeTp NpoknazoK UMK YANOTHUTENBHLIX Konel hunbTpa-npecca HASKOro faBneHns, HU3KOM
Temnepatypbl AorKeH 6biTb B Npefenax 75,8—76,9 mm (2,99—3,03 groiima).

J.7.2 Mpoknagkn M ynnoTHUTENBLHBIE KOMbL@ MPOBEPSIOT C MOMOLbI0 KannbpoB, WMELWMX auaMeTpbl Mexay
75,8 Mm (2,99 proiima) u 76,9 MM (3,03 aroiima).

J.7.3 [Ins KOHTpONs noTepb B pUNLTPE He JOMNyCKaeTcss UCNONb30BaTh MNPOKMaaKu UK YNNOTHUTENbHLIE KOmMbLa,
LVnameTpbl KOTOPbIX BEIXOAAT 3@ yKa3aHHbIe Npegenbl AonyCcKoB.

80



rOCT 33697—2015

Mpunoxexue K
(cnpaBouHoe)

UcnbitaHue (huNLTPALMOHHBLIX CBOWCTB GYPOBLIX pacTBOPOB
Ha YrneBoAOPOAHON OCHOBE NPM BbICOKOW TeMnepaType Noz BbICOKMM AaBieHUeM
C NOMOLLIO TAMNOHMPYIOLIEro annapara 4snsi U3MepPeHUA NPOHMLIAEMOCTU U iYeeK C 3arTyliKaMu,
OCHaWEeHHbLIMM YCTAHOBOYHLIMU BUHTAMU

K.1 MpuHuun

K.1.1 U3amepeHue cBoiicTB BypoBbix pacTBOpOB B NnaHe unsrpaLymn n hopMUpoBaHUs IMUHUCTON KOPKU Ha CTEeH-
Kax CKBaXXWHbI ABNAETCA pyHAaMEHTanbHbIM A4NA KOHTpoNa U 06paboTkn GypoBLIX pacTBOPOB, TaK Xe KaK U XapakTrepu-
CTUKWN caMoro hunbTpara, Takme Kak KOHLeHTpaunsa HedTu, BOAL! UK 3MYIbCUN.

K.1.2 Ha 3T XapaKTepuCTUKUA BIMSAIOT TUMbI U KONMUYECTBO TBEPAbIX YacTULl B pacTBope, a Takke ux gusndeckue u
XUMUYecKue B3anMoaencTeusi. TamMnoHMpytoWWin annapat Ana uamepeHusa npoHuyaemoctu (PPA) aensetca moauduum-
poBaHHbIM PUNBTPOM-TIPECCOM A1 UCTILITAHUIA NPU BBICOKOW TeMnepaType Nof BLICOKUM AaBlneHneM, KOTopbii ucrnofb-
3yeTCA ANA OUEHKW STUX B3aUMOAEWCTBUI MPU pasnuYHbIX TUNax hUNeTpyrowWwnx cpea noa aaenennemM fo 13 800 klla
(2000 dyHT/ntoiIM2) U Npn TemnepaTypax OT KOMHaTHoM 4o 260 °C (500 °F). Tak xe Kak u cTaHgapTHbI UnLTp-Npece
ANs BBICOKUX TemMnepaTyp U BbICOKOro iaBneHus, PPA npuroaeH Ans CNonb3oBaHWs Kak B nabopaTtopuu, Tak U B NONeBbIX
YCRoBUAX.

K.2 Mepbl 6e3onacHoCTH

K.2.1 OrpaHuyeHue gaeneHus Npu ucnonb3osaHun PPA 3aBucuT oT ucnonb3yemMoi syeiiku ans npo6. CylecTsytor
LBa Tuna s4eek: ¢ pe3bOOBLIMU 3arnyLKamMi U C 3arnyLlKamMi, OCHaLEHHLIMW YCTAaHOBOYHBIMU BUHTaMK (paccMarpuBa-
eMble B HacTosLeM NpunoxeHun). na sTux sueek npeaycMoTpeHbl NATb pasfiMyHbIX HOMUHANBHLIX AaBneHunid. B Lensax
GesonacHocTu onepaTop 0653aH TOYHO 3HaTb MakcuMaribHoe paboyee faBneHne ycTpoiicTBa Bo u3bexaHue ero npeBbi-
LWeHus. B cny4ae coMHeHUn HeoBxoaUMO CBA3ATLCA C MPOM3BOAUTENEM UMW UCNONBL30BaTL JaBlieHUe HUXE BO3MOXHOIO
npegena.

K.2.2 Ons 6esonacHoii akcnnyaTtauum PPA onepaTop AOMXEH NOHUMaTb U OCYLLIECTBATL MpaBurbHylo cOopky
ycTpoiicTBa. B cny4yae HenpaBunbHOM c60pku, sKcnmyataumu Ui UCnonb3oBaHUs AeEKTHBIX YacTeil BO3MOXHLI Teuu,
noBpeXzeHNs U NPUYMHEHUE Bpeaa 3[10pOBbIO.

K.2.3 B xoae paboTbl A4eilku cunbHO Harpesatotcs. Onepartop AOIMKEH 3HaTb pacrnofioXeHWe ropsiumx y4acTKoB
Aveek M n3beraTb KOHTaKTa ¢ HUMU. KOHTaKT C ropsuMMun y4acTkamu siueek Npu HopManbHoi paboTe annapata MOXeT
NPUBECTY K OXOraM.

K.2.4 311 npubopkl HarpeBatoTCs ANEKTPUYECKUM CMOCOGOM, NOSTOMY HEOGXOAUMO CREAUTL 3a COCTOAHUEM NPO-
BOAKN BO M3bexaHne KopoTKOro 3aMmblkaHWs, KOTOPOe MOXET NPUBECTU K NoXapy, TpaBMaM M NOBPEXAEHUIO annapara.
MpunBopbl JOMKHBI UCMONB30BaTLCA Ha 3a3EMSIEHHLIX NOBEPXHOCTSAX.

K.2.5 [Ina 6e3onacHoi akcnnyatauuu rugpasnuyeckoi cucTeMbl NogaepXxaHus aaBneHus HeoBxoguMo cneaoBarb
CrEeAyrLWMM UHCTPYKLMAM:

a) Y6eauTbeA, YTo ruapaBnuyeckoe faeneHne copoLleHo, a nokasaHue MaHoMeTpa Hacoca CTOUT Ha Hyne J0:

1) NOMbLITKN OTCOeAMHEHUSI HAMOPHOFO LWAHra OT AYelikn B MecTe BbICTPOpa3beMHOro COEAUHEHUST;

2) NONLITKN N3BMEYEHNs SYENKN U3 HarpeBaTeNbHOro CTakaHa,

3) nepeMeLleHunsa PPA;

4) NOBTOPHOrO HaMoMHEHUs MApPaBNUYECKOro Hacoca;

5) BbINOMHEHUs TeXHYecKoro o6cnyXuBaHus, BKIoYas ynroTHEHWE TEKYLLUX (PUTUHIOB MAPaBNUYECKOro Hacoca,
(PUTUHIOB UMK AYERKK.

b) Mocne NoBTopHOro 3anofiHEHWA UNWU PEMOHTa MMAPaBIIUYECKOA CUCTEMBI CNeayeT OMUCTUTL €e OT NPONUTBLIX
maces. Macno, nponuToe Ha nor, MoOXeT NPEeACTaBNsATb onacHocTb. Kpome Toro, nponutoe Bosne PPA macno cospaet
NoXapoonacHyo CUTyaLuHo.

c) Mpu cBopke a4eiiku cnepyet y6eanThLCs, UYTO YCTaHOBOYHLIE BUHTLI 3arNyLWKN YETKO BEIPOBHEHbI U 3aTAHYTHI.

K.2.6 [ina 6esonacHoro nHeBMaTUYECKOTO CO3flaHUS AaBNEHUS B NPUEMHUKe o0BpaTHOro AaBneHust Heobxoaumo
crnepoBaTh CreayowmuM MHCTPYKLUAM:

a) [ina cosfanna faBneHns B NPUeMHUKE BCEra UCNoNb3yiiTe a3oT UNK yrmekucrnoTy. C cunukaTHLIMU pacTBopamu
Ucnonb3yinTe TOMbKO asoT. Hukoraa He ucnonb3yidTe cxaTblid BO3AYX, KUCNOPOA WK ApyrMe HepeKOMeH0BaHHbIE rasbl.
Mcnonb3ayemblit a30T forKeH NOCTaBNATLCSA B COOTBETCTBYOWMX GannoHax nubo fomkeH NoABOANTLCH B nabopaTopuio
Mo BCTPOEHHOW cucTeme noaaqn. Kpennexue 6anrnoHoB ¢ a30ToM A0MKHO oTBeuaTk Hopmam GesonacHoctn. CO, 06bIMHO
MOCTaBISIOT B BUAE ManeHbKUX KapTpuaxei nog aasneHnem Ao 6200 kMa (900 dyHT/atoiM2). OHU B OCHOBHOM UCOMNb-
3YHOTCSA B NONEBLIX YCIOBUSIX.
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BHUMAHMWE! He cneayet gonyckatb Harpesa 6annoHoB ¢ CO, UNM KOHTaKTa € OTKPLIThbIM orHem. lNeperpes
MOXeET NPUBECTU K B3PbIBY.

BHMMAHMWE! 3anpelaetca ncnonb3oBaTb 6annoHbl ¢ 3aKUCbIO a30Ta B KayecTBe MCTOMHUKA AaBreHUs
npu counsTpaLuM Npu BbICOKON TeMnepartype/gaBneHuy. 3akUCb a30Ta MOXET CAETOHMPOBAThL NPU BbICOKOM AaB-
neHuun/TeMneparype Npu HanM4YMmu cMasku, HedTu UNU yrnepoamucTbiX MaTepuanoB. BannoHbl ¢ 3akucblo a3oTta
MOryT UCMONb30BaTLCA TONLKO ANA aHanu3a kapboHaToB C MOMOLLbIO rasoaHanu3aTtopa FappeTa B COOTBETCTBUU
¢ MOCT 33213, paspgen A.5.

MpumevaHne — [AnA Uenei HacTosLWEro NONOXeHUs aHanoroM ABnseTca ctaHaapT [33], pasgen A.5.

b) MogaepxuBanTe perynaTopbl U JaTYUKU LaBfIEHUS B XOPOLUEM COCTOSHUW. HWKOrga He HaHOCWUTe Macno Ha
perynaTopbl faBneHus.

¢) Mmapaenuyeckas Unu NHEBMaTMYeckas cucTeMa Co3fjaHus AaBneHus, UMerLlas Tevb, NOANeXUT PEMOHTY UMK
3aMeHe. MaHomeTpbl, PUTWUHIU 1 LLNAHrM AOMKHbI BbITb B XOPOLLEM COCTOSHWUM, NtoBble Teun JorKHEl ObITh YCTaHOBMEHbI
W ycTpaHeHsl. MNMepuoandeckn nposepanTe nNpeaoxpaHUTenbHbIA KnanaH rufpaesnmyeckoro Hacoca Ha npeamer cpabaTol-
BaHWs Npy BO3HWKHOBEHWMN N3BLITOMHOTO aBneHns. Hukorga He 3arnyLliaiiTe v He ycTpauBaiite obog 3Toro npegoxpaHun-
TenbHOro KranaHa.

d) MNpu cosgaHun AaBneHuss B NpueMHuKe obpaTHOro AaBrieHUs Bcerga cHavarna oTKpbiBaiTe faBneHue B IMHUN
HarHeTaHusA. [Nocne aToro HacTpavsaiTe perynatop. He nelTadTech aKCNNyaTUpPOBaTb YCTPOUCTBO NpU AaBNEHUN Bbille
HOMWHAarbHOIO MM YCTAHOBOK MpefoXpaHuTenbHoro knanaHa. Mpu cbpoce o6paTHOro gaBneHUs oCTaHOBUTE nogady
[laBNeHns B NTIMHUU HarHeTaHus, CrycTUTe AaBneHne U3 cUCTeMbl U 3aTeM BbIBUHTUTE BUHT-Dapallek perynatopa.

K.2.7 Onsa 6e3onacHoro HarpeBa HeobxoaMMO criefoBaTh CriefyoLnM UHCTPYKLUSAM:

a) HeobxoauMo npeanpuHUMaTL Mepbl BO M3bexaHue HaHeceHUs Bpeaa 3nopoBbio npu pabote ¢ PPA. Annapat
HarpeBaeTCcA JOCTaTOMHO, YTOObI MPUMUHUTL OXOMU. HKOrAa He 0CTaBnAWTe HarpeToe UNu HarpeBaemoe YCTpoWCTBo 6e3
BHUMaHMS, He BbIBECUB MNpeaynpexgatoLlei Tabnuyku.

b) He ponyckaiiTe yaaneHua n oxnaxaeHusa s4eikn Boaoi. Bulaensemblii nap, NPAMON KOHTaKT ¢ S4EKon unu ee
cryyYaiHoe nafieHne MoryT NpUYnHUTE CepbesHbiil Bpea 340pOBbIO.

K.2.8 Ans 6e3onacHoii paboThl C BKMIOYEHHBIM B CETb annapaTtomM HE06X0aUMO CNefoBaTh CAEAYIOLUM UHCTPYKLUUAM:

a) Y6eauTech, YTO UCTOMHUK 3rEKTPO3HEPruM cHabxeH npegoxpaHuTenemM u 3aseMneH. Y6egurech, 4To cunosom
kaberb HarpeBaTenbLHOro cTakaHa Haxo[UTCA B XOPOLEM COCTOSHUW U Haanexalum o6pa3oM 3aseMneH,;

b) Mpobnembl ¢ aNekTponpoBOAKOW MK HarpeBaTeNbHLIMN ANEeMEeHTaMN He BCEraa MOXHO 0BHaPYXUTb BU3yanbHO.
MepBbIM NMPU3HAKOM YacTeHbKO SBMSIETCA NeperopaHue NpefoxpaHUTens, BLIKIIOYEHWe npepbiBaTeneil, Aonruil Harpes
Unn HekoppekTHasa paboTa TepMocTaTa. Bce peMoHTHble paboThl HauYMHaTe TONbLKO Nocse OTKIOYEHUS MUTaHKS.

K.2.9 MNpu BbINOSIHEHUM TEXHUYECKOro 0BCNyXMBaHNS siueek onepaTop AOIMKEH MOMHUTb, YTO AYeiika SBNSETCA Co-
CYAOM Noj AaBfneHUeM W CHUTAETCsl MCTOYHMKOM MOTEHLMUanbHOoi onacHocTu. Mepbl NpefoCTOPOXHOCTHU, NPUBEAEHHbIE
HUXe, AOMKHBI BBINOMHATLCA ANs obecneveHns 6esonacHoCTy:

a) MaTtepuan siveiikn fomkeH bbiTb COBMECTUM C MaTepuanom obpasya Ans UcnbITaHni.

b) He ncnonb3yiite aueiku ¢ npusaHakamu rinyboKoin TOHEHYHOR KOPPO3UKU UM pacTpeckuBaHUA.

¢) He ucnonb3ayiiTe a4eliku, 3arnyLUKM U CTOMOPHLIE Konbla ¢ NpusHakamu gedopmMauuu unu nospexgeHusn. He-
06x0AMMO ocMaTpuBaTh BCIo pe3bby Ha NpeiMET NOBPEXAEHWIA.

d) Ucnonb3yiiTe TONbKO HenoBpeXeHHble BUHTHI U3 3aKkaneHHol ctanu. Mcnonb3oBaHue Apyrux BUHTOB He-
6e3onacHo.

K.3 Annaparypa. TaMnoHupyowmii annapar ans uamepeHus npoHunaemoctu (PPA) ¢ 3arnywkamm,
OCHALLEHHbIMU YCTAaHOBOYHbLIMU BUHTaMU

K.3.1 Aueiika PPA

a) B HacTosLLee BpeMsA CYLLECTBYIOT TpU pas3fUYHbLIX TUNa siYeeK ¢ yCTaHOBOYHLIMU BUHTaMU 3arnywek. Beinyckae-
Mble B NOCne/JHee BpeMs paccuuTaHbl 6o Ha 13 800 kMa (2000 dyHT/aroim2), nn6o Ha 12 400 kMa (1800 dyHT/AtONMZ).
Takke cyljecTBYeT MHOrO 6onee crapblx A4eek, Ha KOTopbIX yKa3aHo «2500 cyHT/kB. AloiM». B 1996 r. 3TO 3Ha4eHue
6bino yMeHbLIeHo A0 « 1800 dyHT/kB. AtoiiM» (12 420 kMa). Ecnu nonb3osatenb He MOXET BbITb abConoTHO yBEPEH, YTO
ncnonb3yemas sueitka paccunTtaHa Ha 13 800 kla (2000 dyHT/Ar0NM2), cnefyeT cobnioaaTh orpaHUYeHne No AaBAEHNIO
«1800 pyHT/KB. AtoiiM» (12 420 kla). YcTpoWCTBO A0MKHO CONPOBOXAATLCA PYKOBOACTBOM NO 3KCMNyaTauun Unu HacTo-
Alen NpoLeAypoi, C KOTOPLIMU AOMMKHBI 03HAKOMUTLCA BCE, HE3HAKOMble C annapaTtoM, A0 Ha4Yana ero UCNonNb3oBaHuA.

BHUMAHME! MakcumanbHas TeMneparypa, AaBneHne U pasmepbl Npo6 ykasaHbl B peKOMeHAAUUAX Npous-
Boautens. Nx HecobGnioaeHne MOXET NPUBECTU K CEPbe3HbIM TPaBMaM.

b) MocTtaBnsAemelit npousBoautenem PPA 6yaeT ocHaweH knanaHamMu ¢ HOMWHanbHOW TemnepaTypoi 260 °C
(500 °F). Ecnu B xoae aKkcruyaTayum annapara notpebyeTca saMeHuTb KnanaH, BaxHo, 4Tobbl HoBble Gbinn paspaboTaHbl
W paccyuTaHbl Ha ucnonb3oBaHue npu Temneparype 260 °C (500 °F) unu sbiwe.

¢) KoHcTpykuusa PPA obecnevmBaeT ynyylleHHOE USMEPEHUEe CTaTUMECKON punbTpayun. Annapar MOXeT UCNONb-
30BaThCA MPU Pa3HOCTAX TeMMNepaTyp U JaBneHui, COOTBETCTBYIOLNX YCNOBUAM B CKBaXXWUHE, U NO3BONAET UCNONL30BaTL
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UNETPYIOLLYIO cpefy, KoTopas UMUTUPYET NecoK. SYeiika ANna pacTBopa nepesopavnBaeTcs, Npu 3TOM JaBlieHne noja-
€TCsl CHU3Y AYelikn, puneTpytoLlasa cpefa HaxoauTes ceepxy, punsrpaT cobupaeTcsa cBepxy. HebonbLUoi py4YHoOW rugpas-
NMYecKunii Hacoc noAaeT AaBneHune B A4eiKy. [lasneHune nepegaetca Ha obpasel, OypoBoro pacTsopa Yepes nnasatoui
nopLUeHb s4eiikn. Heckonbko yNmoTHUTENBHBIX Konew MOPLUHS He AOMycKatoT CMeLUMBaHUS rmpaBnMyeckoro Macna ¢
npoboii.

d) B annapate ucnonb3ayoTcs kKepamuydeckue SUCKM B KadecTBe punbTpytoLero anemeHTa. MiMeloTcs B Hamm4yum
Kepamudeckne AUCKN co cpefHUM pa3mepom ycTbdA nop ot 10 go 120 Mkm.

e) MicneiTatensHoe faBrneHune orpaHuyeHo npegenamu 6e3onacHoCTU A4eek, yKadaHHbIX Npoussogutenem, obeivHoO
nnGo 12 400 kMa (1800 cyHT/AroiM2), Nnbo 13 800 KMa (2000 dyHT/AtoliM2) Npn onpeaeneHHol Temnepatype. Ecnu B
UcnblTaHUK ncnoneayeTcs obpaTHoe AaBrneHne, MOXET NoTpeboBaTbCs CHU3NTL faBrneHue UcrbITaHnus Bo nabexaHue npe-
BhILUEHWUA NPeAernbHOro faBneHnsa sueikn, YTo NPUBEAET K ee NOBPEXAEHNUIO.

f) MoBpexgeHne s4eiiku, Bol3BaHHOE U3OBITOMHBIM JaBNeHUEM, MOXHO Pa3fennTb Ha CrefytoLue KaTeropun: nsrné
KpbILLKM, CROLMBaAHWE KPBILLKA, CABUI LUIWHAPa U HanpskeHne B uunuHape. Marnb kpbilLKn MOXHO onpesenuTb BU3y-
arbHO UMK € MOMOLLIbIO M3MepeHuid. CnntoLUBaHNE KPLILLKWM MOXHO onpefennTb No AedopMaLmn oTBEPCTUR YCTaHOBOM-
HbIX BUHTOB UK FHe3p KnanaHoB, KOTopble NPUHUMAIOT oBasbHyto dopMy. KpbILLKK, MMetolwune crefbl NoBpexaeHus, He
JOMKHBI Ucrone3oBaTbes. Kopnyca sueek, HOCALMe criefbl PacTpecKkuBaHUA Noj BO3AeNCTBMEM HanpsXXeHWA unu rnybo-
KO TOUEYHON KOpPO3WK, UMK C NOBPEXAEHHLIMU OTBEPCTUAMM NS YCTAHOBOYHbLIX BUHTOB, HE [0KHEBI UCMOMb30BaTLCS.

g) Ona Temnepartyp cebiwe 90 °C (195 °F) B npMeMHWK o6paTHOro AaeneHus AOMmKHO ObiTb NO4aHo LaBneHue BO
nsbexaHue sakunaHusa unerpara. B cTaHgapTHOM NpueMHUKke 0BpaTHOro faBrieHns UCMonbayeTca UCToYHUK CO,. Mpu
KenaHUy asoTHLIA UCTOYHWK 4aBMNeHNUs U a30THLIA KOMMeKTop MOryT ucnonb3oBaTkes BMecTo CO,.

h) Mpu HarpeBe 1 hunsrpaummn aveitka PPA noMeLLaeTesa B perynupyemyto ¢ moMoLLibio TepMOpEere antoMUHUEBYHO
Kamepy Harpesa. OTa Kamepa Lenukom BMeLLaeT nnoLagb dunstpalum n obecneunsaeT punstpaumio npu nobon Tem-
nepatype, oT komHaTHol go 260 °C (500 °F). Temnepatypa s4eiikn MoOXeT ObiTb M3MepeHa C MOMOLLbIO TEpMOMETpa C
MeTannu4eckum cTepxHeM, BBOGMMOro B OTBEPCTUE B CTEHKE S4eiKn. TemnepaTypy HacTpauBaioT C NMOMOLLBIO PYKOSTKU
Ha TepmocTaTe. Ha undepbnarte HaHeceHa koHTponkHas wWwkana oT 1 Ao 10. [Nocne Toro kak xenaemas TemnepaTtypa
Oblna nofly4eHa OAWH pas, OHa MOXET BbiTb BOCMPOU3BEAEHa NOBTOPHON YCTAHOBKOW Py4KM B TO e NONOXEeHUe Unu B
KayecTBe ansTepHaTMBLI C MCMOMNb30BaHWEM TepMoperie COBMECTHO ¢ TepMonapol. CTaHAapTHble AYelkn ANns dunb-
Tpa-npecca PPA 13roToBnaroTCsA U3 HepxaBetowei ctanu. MoTpebnaeMas MOWHOCTb HarpeBaTenbHoro crakaHa PPA
cocTtaenseT 800 BT.

i) PPA MOXeT 1crnonb3oBaTbCA Kak B NofeBbIX YCNOBUSX, Tak U B Nabopartopun. OnsA paboTsl B NONEBLIX YCNOBUAX
UMeeTcs kelic ANA TPaHCNOPTUPOBaHWSA U3 HepXXaBetoLLei cTanu co cknagHon Nonkow.

K.3.2 dunstpylollan cpeaa, kKepaMumyeckue AUCKU

a) CtangapTHas TomnwmHa Aucka coctasnseT 6,5 mm (0,25 ploitMa) HO Takke MOryT ucnonb3oBaTbes 6onee Ton-
CTble QUCKM C MPUMeHeHUeM afanTepoB. Onsa kaxgoro ucnbitaHus TpebyeTcs HoBbli guck. [nst 6ypoBbIX pacTBOpPOB Ha
YIMeBoJ0pOLHON OCHOBE LUCK NOrpyxatoT B Npoby yrreBoaopoAHoi ocHOBbI Ha 5—10 MUH. Nepeq ucrnonb3oBaHueM. [ns
NoSlyYeHUs XapakTepuCTUK MaTepuana KepamMU4eckoro Aucka UCnorb3yloT PTYTHYIO NOPOMETPMUIO.

BHUMAHME! Napbl pTryTH onacHbl Ana 3a0poBbs. Heobxoaumo cobniogeHne MHCTPYKUUA npoussoauTens
M MeCTHbIX, PErMOHaNbHbIX U FOCYAAapPCTBEHHbIX AUPEKTUB B OTHOLIEHUU UCNIONb30OBaHUSA PTYTH.

MpounssoaMTENM OCYLLUECTBNAIOT KOHTPONb KavecTBa AN Knaccudukaluum JUCKOB M NPeAOCTaBNAKT CBeAEHUSA O
CpeaHem pa3Mepe yCTbsi Nop, OnpeaeneHHoOM Npu NomoLm pTyTHoW nopoMeTpuu (cm. [14]). B Tabnuue K.1 npuBeaeHb!
AOCTynHble AN NpuobpeTeHnsa kepamudeckne gUcku u o6o3HaveHns cpefHero pasmepa ycTbs Mnop.

Ta6nuya K.1— CpeaHuit gnameTp ycTes NOP KepaMUYECKUX JUCKOB

OBoaraerue AP! 1o HoBMy weroay Y HOR POpOMETpI 7o MeToRy sakadin sosaya
AP| 0603HaveHune 10 10 3
API| 0603HaveHue 12 12 5
API o6o3HaveHue 20 20 10
AP 0603Ha4eHure 40 40 20
AP| 0603HaveHune 50 50 35
API 0603HaveHne 55 55 60
AP| oBosHaveHue 120 120 90
MpuMmevyaHue — MeTog pTyTHO NOPOMETPUN HE NOAXOAUT AN U3MEPEHNS pa3MepPOB YCTbSA MOp, NPeBbILLato-

Wunx 120 MkM. ns paHee NOCTaBMABLUMXCA KepaMUyeckux Anckos ¢ nopamu 150 n 190 mkm ob6o3Ha4veHune APl oTcyTcTByeT.
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b) Kepamuueckne Aucku BbInu NpUHATL ANA Ucnonb3osaHnsa B PPA kak cnoco® ncnbiTaHUs TaMMOHUPYOLLMX/3aKyno-
puBaoLuMX MaTepuanos B BypoBbIX pacTBopax. OToT Matepuan BeibpaH Gnarogapsa pasmepy nop. Cnegyet oTMETUTDb, YTO
KepaMudeckue ANCKU He UMEIOT NPSIMOIA 3aBUCUMOCTU MEXAY pa3MepoM NOP U NPOHULIAEMOCTBIO, KaK MPUPOAHLIA NecHaHuK,
1 NosToMy Ntobasn oueHKa 3aKyrnopuBaloLUX XapakTepPUCTUK A0MMKHa NPOBOAUTLCA Ha OCHOBAHWM pa3Mepa YCTbs Mnop.

¢) Kepamuieckue AUCKU UMEIOT TPU BaXKHLIX OTIIMYMA OT NNAcTOBLIX NOpoA. Bo-nepsbiX, AUCKA UMEIOT 0YeHb Y3Koe
pacnpegeneHue pasMepoB nop. Bo-BTOpbIX, AUCKM UMEIOT YpesBbIYAHO BLICOKYHO NMPOHWUL@eMOCTb brnarogaps y3komy
pacnpeaeneHunio pasMepoB Nop U MeHee U3BUNUCTOMY TPaKTy NoToKa Yepes nopbl. B-TpeTbux, ANCKN UMELOT YpesBblyai-
HO BLICOKYIO NOPUCTOCTb, BBIP@XEHHYIO B NPOLEHTaX.

d) B 3aBUCUMOCTU OT pacnpefeneHus pasMepoB Nop NNacToBbIX NOPOA MOXET NoTpebosaTbCA pAj UCMbITAHUIA C
pasnuUYHBEIMK AUCKaMU 4511 COOTBETCTBYIOLLEH OLEHKW NMPeuMyLLECTB TOW UNU UHON 3aKkynopusarolien o6paboTku.

K.3.3 Taiimep ¢ TouHOCTbIO A0 0,1 MUH., Ha Nepuoj BpEMeHU UCTIbITAHUSA.

K.3.4 TepMmomeTp co wikarnoii go 260 °C (500 °F), ¢ TouHocThio £ 1 °C (+ 2 °F).

K.3.5 MpagynpoBaHHbIii LUNUHAP BMECTUMOCTBLIO 25 unu 50 mn.

K.3.6 Mukcep, cnocobHblil pabotaTk Ha ckopoctu (11 500 + 300) 06/MUH NoA Harpy3Koii, ¢ OAHUM PUDNEHBIM UM-
nennepoM guameTpom NpUMepHo 25,4 MM (1 gioiim).

K.3.7 EMKocTb Ana cMelumBaHus rmy6uHoii 180 mm (7,125 aroiima), d = 97 MM (3,75 ploiima) B BepXHEN 4acTn 1
70 MM (2,75 proriMa) B HUKHEN.

K.4 Npoueaypa punsrpaumnmn npyu BLICOKOW Temnepartype noa BbiIcokum aasneHnem (HTHP)

K.4.1 Noporpes HarpeBaTenbLHOro cTakaHa

K.4.1.1 Kabenb NUTaH1s NOZKIIoHaIoT K UCTOYHUKY C COOTBETCTBYIOLLIMM HANPshKeHMeM COrnacHo NacnopTHow Tabnuuke.

K.4.1.2 TepMocTaT ycTaHaBNUBaIOT Ha CpeAHee 3Ha4YeHWe U NoMeLLaloT TEPMOMETP C METaANUYECKUM CTepPXHEM
W KpYroBoii LUKanoi B OTBEpPCTME B HarpeBaTeflbHOM cTakaHe. KOHTponbHas namnovka 3axuraetcs, koraa Temnepatypa
HarpeBaTenbHOro cTakaHa JOCTUraeT 3a/jaHHOro 3Ha4YEeHUS.

K.4.1.3 TepmocTaT ycTaHaBnusatoT Ha Temnepatypy Ha 6 °C (10 °F) Bbille TemnepaTypbl UCNbITAHUSA.

K.4.2 3arpy3ka dounsrpylowei aueiku

K.4.2.1 duneTpytowas Aveiika SBnsieTcs CocyAoM BbICOKOTO AaBrieHus. Mepbl NPpefoCTOPOXHOCTH, NPpUBEAEHHbIE
HWXe, AOMKHEI BEINONHATLCA A4S obecneyveHunsa 6e3onacHOCTU:

a) MaTepuan s4eikv formkeH b6bITb YyCTOMUMB K MaTepuany obpasua Ans ucneiTaHui;

b) Kopnyca sueek, HocsiLMe criefbl pacTPECKMBaHUS NOJ BO3AEWCTBUEM HANpspKeHUi Unu rmy6okKoi To4eHHON Kop-
po3uUn, He AOMKHBI UCNONBL30BaTLCS;

C) crnepyeT MCcnonb30BaTh TOMBKO UCTIPaBHbIE YCTAHOBOYHLIE BUHTLI U3 3aKarieHHOW CTanu: Ucnonb3osaHwe Mo-
BPeXAEHHbIX UMK 0BbIYHBLIX YCTAHOBOYHBIX BUHTOB U3 MAMKOWA CTann onacHo.

K.4.2.2 YcTaHOBOYHbIE BUHTHI OCNAbNAIOT, NpuaepxuBasn 3arnyLukn, 3aTeM yAansaioT 3arnyLwKu U3 S4enkn, ncnonb-
3ys HUNNENMU 1 NogcoefMHeHHoe obopyAoBaHNe Kak pyyku. IHCTPYMEHT AN yaaneHua sarnyliek He ABNAeTCA cTaHaapT-
HbIM U He nocTaenseTca BMecTe ¢ PPA.

K.4.2.3 TpoBepstoT ynnoTHUTENbHLIE KoNbLUa HUNNENel, Nnasatowuin NopLIeHs, KOPNYC AYEKU U 3armyLwku 1 3a-
MEHSIOT MOBPEXAEHHbIE NN CTaBLUME NOMKUMU [BCE YNNOTHUTENbHBIE KOMbL@ 3aMEHAIOT KaxXAbli pa3 nocne UCnbiTaHnin
npu Temnepatype 6onee 150 °C (300 °F)]. Ha ynnoTHUTENbHbIE KONbLA HAHOCAT TOHKWIA CNOW CMa3Kn ANA CTeKNAHHBIX
KpaHoB, 0cOBEeHHO TLLATENBLHO CMa3sbiBasn KonbL@a Ha NOpLUHE.

K.4.2.4 HaBuHYMBaIOT nopLueHb Ha T-o6pa3HbIi KoY U yCTaHABNMBAIOT NOPLUEHb B HUXKHEN YacTu aveiku, ybe-
AMBLUKCH B ero cBO6OAHOM Xofie (HWKHSA YacTb S4eEikn, CTOPOHa BXoAa, MMeeT 6onee KOPOTKYHO BLITOUKY, YeM BEPXHSAS).
MopLueHb yCcTaHaBNUBaIOT Ha IHE SYEWKN WU OKONO HEro, Nocse Yero oTKpy4uBatoT T-06pasHblil kKntoM.

K.4.2.5 MNpocTpaHCTBO Haj MOPLUHEM 3aNONHAT MUAPaBNUYECKUM MacnNoM A0 YPOBHSA YyTb HUXKE BEPXHEW KPOMKM.

K.4.2.6 YcraHaBnuBaloT ruzpaBnuyeckyto 3arnyLuky B HUKHeN YacTu A4eilku, BaaBue wap obpaTHoro gasneHus
Ha HUMNerne 3arnyLuKU Co CTOPOHLI NoAadun AaBneHns Ans cbpoca AaBneHnsa n 6onee nerkoro BXxoAa 3arnyLUKu B AYEKy.
YcTaHaBNUBaIoT U 3aTAMMBAaIOT YCTaHOBOYHbIE BUHTLI. M3 pe3bboBoro oTBepcTUs BhIHAET HEMHOMO CMas3KK, YTO CBUAETENb-
CTBYET 06 OTCYTCTBMM BO3fyXa MeXAY NOPLUHEM W 3arfyLIKOW.

K.4.2.7 HWKHUIA HUNNENbHLIA y3en COeQUHAIOT CO WNAHroOM Hacoca U 3aKkadnBaloT 4OCTaTOMHOE KONNYECTBO rapas-
nudeckoro Macna Ans yaaneHus Bo3ayxa u3 Hunnens. [lanee akkypaTtHO COeANHAIT HUMNENb C HWKHEN 3arnyLKOW S4erkun
1 OTCOEAMUHSIOT LUNaHI Hacoca, He Aoryckasn yTedkn Macna us Hunnens. JansHellume warn MoryT 6biTb BLINONHEHE! B MO~
[ OrpeToM HarpeBaTeflbHOM CTakaHe, B HEHarpeToM HarpeBaTenbHOM CTakaHe UK Ha creLumanbHo 06opyAoBaHHOM cTeHae.

BHUMAHME! MNpwu BbinonHeHUU onepauui BO BKNIOYEHHOM HarpeBarerne cobniofante oCTOPOXHOCTb, YTO-
6bl U36exaTb OXKOroB.

K.4.2.8 flueiiky nepeBoAAT B BepTUKaNbHOE NONOXEHUE U HANONHAIT OypoBbLIM pacTBOPOM, NPUMEpPHO 275 mn.
Takoih 06beM yuuTLIBAET pacluMpeHmne Npu Harpeee. He cneayeT npeBbllaTh yKasaHHbIA 06beEM.

BHUMAHME! Ucnonb3oBaHue 6onee 275 Mn MoXeT NPUBECTHU K NPEBbILIEHUIO peKOMEHAOBaHHOIO MaKCH-
ManbHOIo AABMNEHNs BHYTPK fiueiku. B pesynbrarte BO3MOXHO NoflyyeHue TPaBM M NoBpexaeHUe o6opyaoBaHuA.

[ns ynyyiieHns cornacoBaHHOCTU pe3ynsTaToB UCNBITaHWA GypoBOiA pacTBOp NMOMELLUUBAIOT B TedeHUe 5 MUH. He-
NOCPEACTBEHHO Mepej 3arpy3kom B SHEMKy.
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K.4.2.9 MNMOBTOPHO COEAUHALIOT LWMaHr Hacoca ¢ BbICTPOCHLEMHOW MY(DTON HUNMNENSA B HUMXKHEN YacTU AYENKU U 3a-
KpblBaOT HAMNOPHLIN KnanaH Hacoca. C MOMOLLBIO Hacoca NOAHMMAKT YpoBeHb Npobbl pacTBopa A0 BEITOYKA NOA YMnoT-
HWUTenbHOEe KOmMbLO.

K.4.2.10 YcTaHaBnvBatoT ynrioTHUTENbHOE KOMbLO, @ CBEPXY Ha HEro — BbIGpaHHEIA KepaMuieckuin JUCK.

K.4.2.11 MomeLLatoT BEPXHIOK 3arfyLLKy B S4YeliKy, 3aTArnBatoT yCTaHOBOYHbIE BUHTLI W 3aKpLIBaKOT KanaH Ha Bepx-
Hel 3armyLuke.

K.4.2.12 fA4eiiky nomeLLaroT B HarpeBaTenbHbIA CTakaH. 3a pyyKy BbITACKUBAIOT OMOpy A4eiiku, 3aTeM BCTaBnsaoT
AYeKy U MOBOPaYMBAaLoT TaK, YToObI LUTEIPL Ha [He CTakaHa BOLLEN B OTBEPCTUE B JHe Kopryca syeiiku. 3To npeaoTspa-
LaeT BpaLleHne a4Yenku.

K.4.2.13 TennoBoe pacliMpeHne COLEepPXMMOro SYekn U rMapaBNyecKor XUAKOCTU MPUBOAUT K PE3KOMY yBe-
TNINYEHUIO faBneHns SYenkn Npyu NoMeLLEeHUN 3aKpbITON AYelkn B HarpeThli cTakaH. [pu nomeLleHun B ropsyunii Harpe-
BaTeNbHbI CTakaH SYelkn Npu KOMHATHOW TemnepaType HeoBxoauMMo GbICTPO MOACOEAMHUTH Hacoc ans cbpoca ru-
L paBnu4eckoi XUaKocTH BO nabexaHne cosfaHna YpesmepHoro gasneHus. [Npu Harpese faBneHve B A4eiike NoAnNexuT
NepuoaANYECKOMY KOHTPOIIO C MEPUOANYECKUM CTPABNUBAHWUEM MPU NPEBLILLEHUN.

K.4.3 Co3gaHue gaBrneHus B Auelke

K.4.3.1 [JaHHble 0 JaBneHUn, COOTBETCTBYHOLLEM TEMNeEpaType UCMbITaHWA, NpuBeaeHbl B Tabnuue K.2; 3To AaBneHune
nofaeTcs B AYENKy rmapasnMyeckuM HacocoM. [pu ncnonb3oBaHUM py4HOro Hacoca HeobXxoAuMOo Bcerha MoAnepXuBaTh
CKOPOCTb paboTbl MPUMEPHO OfMH XOA4 B cekyHAy. duneTpauns npu Temnepatype Gonblue TOYKW KUNeHWst npobbl pacTso-
pa TpebyeT ucnonb3oBaHUA NpuemMHuka obpaTHoro AaeneHns Ansa npeaoTBpalleHns ucnapenus dunsrpara. MNpu 9ToM Ha
npoby Takke JOMKHO BbITb NOfaHO AaBneHne Bo nsbexaHue kuneHus. Konnekropbl asota ¢ MaHOMETPUYECKUM AaBlieHnem
4100 kTa (800 cyHT/atoiiM2) fnis oBpaTHoro faBneHns TpebytoT MofepHu3aLmm fo 4850 klMa (700 dyHT/aroiM2). OnHako
UCNBITAHUA MOXHO NMPOBOAUTE € YHETOM OrpaHUYEHNiA KOMNeKTopos.

K.4.3.2 MNoka svelika HarpeBaeTCcs, UCMONb3YIOT CrEeayoLylo METOAUKY ANS MOATOTOBKW NpueMHUKa obpaTHoro
faBnenus.

a) CnepyetT ybeanTbes, YTo BUHT-Dapaluek 6bin JOCTaToMHO NMOBEPHYT NPOTMB YacoBOM CTPENKU ANIS crycka AaBne-
HuA. Mpwn nonHoMm c6poce faBneHWUsa BUHT JOMXeH BpaLlaTbca cBo60HO.

b) OTkpbIBaloT NpeaoXpaHuTenbHbINA KnanaH Ans copoca ocTaBLUErocs AaBlNeHNs U U3BreKatoT BTYKy 6annoH4unka
CO, 13 yana aaBneHnA. YTUNUNPYIOT NYCTOW KapTPUAXK, 3aMEHNB HOBbLIM, W 3aTAMMBAlOT BTYNKY TaK, YToObl NPOKoNoTe
6annoH4Yunk. B aTOT MOMEHT Henb3sA HacTpanBaTb PErynsaTop.

c) Cnepnyet ybenuthbes, YTO NpeoxpaHnTenbHeIi Knanad Ha 6noke CO, 1 ApeHaxHbIN KnanaHd unsrpara 3akpbiTsl.

d) YbupatoT B cTOpOHy arperat obpartHoro gaeneHus. OH bygeT ycraHoBneH B cootBeTcTBUM € K.4.3.4.

K.4.3.3 TeMnepaTypy s4eiku KOHTPONUPYIOT C NMOMOLLbIO TEPMOMETpa B CTEHKe AYelikW, a He B yrnybneHuun B Ha-
rpeeaTenbHOM cTakaHe. Korga sueiika HarpeeTcs o TpebyeMoi TemnepaTtyphbl, C NOMOLLbLIO TEPMOCTaTa YMEHbLLAT TeM-
nepaTypy HarpeBaTenbHOro ctakaHa 4o TeMnepaTyphbl UCNbITaHWA. F4eliky BbiAepXUBaKOT Npu Tpebyemoi TemMnepaType
[l0 3aBepLUEHUS TEMMOBOro pacluMpeHNs U OKOHYaHWA NOBLILUEHUS AaBMeHUs SHeWKU. OTO MOXKET 3aHATL A0 1 4.

K.4.3.4 Mocne pocTwxeHns Tpebyemoii TemnepaTypbl A4eiku 1 ctTabunmsauun gasneHnusa npueMHuK obpatHoro aae-
TIeHWs yCTaHaBNMBAIOT Ha afanTep BEpXHero knanaHa. MpueMHUK 3aKpennsatoT ¢ NOMOLLBo hukcaTopa. YeTaHaBNUBaIOT 1
cpukenpytoT Mogyrns CO, B BepxHei YacTv npuemHuka. Mogynb nogaqu gasnenust CO, 3akpennsioT ¢ NoMOLLbto dukcaTopa.

K.4.3.5 Ecnu gns counbsrpaTta Ucnonb3yeTcs ApeHaXHbI WIaHr, To ero Heobxo4 Mo NOLCOeANHUTE MEXAY APeHaX-
HbIM KIlanaHoMm U rpagynpoBaHHbIM LMIMHAPOM Ans cbopa dunsrpata. Ans obecnedeHns TOHHOrO U3MEPEHUst NPoCcTpaH-
CTBO MeXAY PUNETPYHOLLE cpefoit N BbINYCKHLIM OTBEPCTUEM NPUEMHUKa 06paTHOro AaBneHUs HeobXohUMO 3anoNHUTb
OCHOBHbIM pacTBOPOM A0 Hayana ucnbiTaHus. B pesynsrare pacTBop, NPOXOAALLMA Yepes UNETP, BEITECHAT aHanoruy-
Hbll 06beM pacTBopa B NPUEeMHUK. B NpoTMBHOM criy4ae BO3MOXHO NOSBIEHWE 3HAa4YUTeNbHON NOrPEeLLUIHOCTH.

K.4.3.6 [Ina onpeaeneHusi COOTBETCTBYHOLLErO JaBneHns npueMHuka obpaTHoro gaeneHus cm. Tabnuuy 1.2. 31o
3Ha4YeHWe AaBfieHWs Mony4aloT, NoBopayMBas BUHT-0apallek Ha perynstope JaBneHust Jo YCTaHOBNEHWUs Tpebyemoro
fdaBnenus.

Tabnuya K2 — HavaneHoe gaBneHue sueiikm n obpaTHoe AaBneHWe Ans pasnuyHblX TemnepaTyp UcnbiTaHus

OnanasoH sznepa'rypbl [aBneHue HarpeBa unu o6paTHoe AaBreHve
°C °F kMa hyHT/BroMM2
Ho 95 Jo 200 0 0
Ot 95 po 150 BKntou. Ot 200 go 300 BKrtoM. 690 100
Ot 151 po 175 BKkntou. Ot 301 po 350 BKIItOM. 1050 150
Ot 176 go 190 BKtoM. Ot 351 go 375 BKuntou. 1400 200
Ot 191 go 205 BKtoM. Ot 376 po 400 Bkutou. 1725 250
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OkoHYaHue mabnuupi K.2

[AuanasoH TgMnepaTypbl [HaBneHue Harpesa wnPM ofpaTHoe AaBneHue
°C °F kMa dyHT/AI01M2
Ot 206 80 218 BKtoOM. OT 401 fo 425 BKNtoM. 2420 350
Ot 219 go 232 BKMtoM. Ot 426 po 450 BKntou. 3100 450
Ot 233 40 246 BKMtoM. OT 451 o 475 BKNHOM. 3800 550
Ot 247 po 260 BKtoM. Ot 476 po 500 BKntoM. 4850 700

K.4.3.7 3anyckatoT Hacoc AN yBenU4eHs faBneHus B adelike 40 TpebyemMoro ypoBHS, 3aTeM OTKPLIBAKOT KnanaH
MexAy AYerKoi U NpMeMHWKoM o6paTHOro faBneHns ANA Havana UCnbiTaHUs.

MpuMeyaHne — PasHOCTb AaBneHua duneTpaLUKU ecTb pasHOCTb MEXAY NpUKNajblBaeMbIM K A4elike aasne-
HWeM ¥ AaBfeHUeM B NpMeMHUKe oBpaTHOro AaBneHus.

K.4.4 MNpoBeaeHue punbLTpaLMOHHOIO UCTbITaHUA

K.4.4.1 MNpoBepsitoT oGpaTHOe faBneHne No MaHOMETpY Ha perynatope Aasnenus. Mpu HeobXxoAUMOCTHN 3HaYeHne
perynupytor.

K.4.4.2 YcTaHaBnuBatoT TaiiMep Ha Tpebyemoe BpeMs dunsrpaumn. dunstpat cobupatot Yepes 1; 7,5 n 30 MuH.
Mpn HEOBXOAMMOCTM MOXHO MOMY4YUTE LOMOMNHUTENbHBLIE CBEAEHUS, O4HaKo nepsblii 06pasel AomkeH BbiTb NONyYeH He
paHee YeM Yepe3 1 MUH. YeTKO 3aperncTpupoBaHHbIE 3Ha4YeHUS BPEMEHU UCTIBITAaHUA U U3MepeHusn duneTpaTta Heobxo-
AVMbI 4151 TOYHOTO pacyeTa napameTpoB dunsTpauun. ns nydwero onpefeneHsa CTpyiHOW notepu dpunetpat peko-
MeHayeTcs cobupate vepes 1; 5; 7,5; 15; 25 n 30 MWH., ¢ NocneayrLMM NOCTPOeHUeM rpaduka coBoKynHbIX 06bemMoB
cobpaHHoro hunbTpaTa OTHOCUTENBHO KBaApaTHOMO KOPHS BpEeMEHM.

K.4.4.3 [InA Ha4yana UCnbITaH1si OTKPLIBALOT KNanaH unsrpauvin. [JaBneHne B a4eiike cornacHo MaHOMETPY Haco-
ca BHavane ynaget. [ns nogaepxaHua aBneHUs UCMbITaHUA Kak MOXHO Brinxe k TpebyemoMy ncnonb3ytot Hacoc. Mpu
MCnonb3oBaHUM py4YHOro Hacoca HeobxogMmo Beerga nogaepKuBaTb CKOPOCTb paboTbl NPUMEPHO OAUH XOA B CEKyHAY.

K.4.4.4 Yepes HeoBxogMMble NPOMEXYTKM BPEMEHW UCMONB3YIOT APEHaXHbI knanaH ana copoca dunsrpaTta us
npuemMHuKka oBpaTHOro AaBreHWs B rpagyvMpoBaHHbIA LMNUHAP, C perucTpauneii BpeMeHn U COBOKYNHOro cobpaHHoro
obbema.

PekoMeHayeTca usBnekaTte pUIETPaT HENOCPE[CTBEHHO M3 MPpUeMHUKa 06paTHOro AaBneHus, a He U3 npucoean-
HEHHOrO K HeMY CIMBHOTO LUMaHra. Mpu UCnonb3oBaHWK LWNaHra ero AnnHa AormkHa bbb MUHUManbHOW AN yMeHbLUEeHNS
MOrpeLUHOCTH, BbI3BAHHON yaepxaHWeM XULKOCTU Ha ero BHyTPEHHeh NoBepXHOCTH.

K.4.4.5 [JaBrieHue MOXeT MeANeHHO MoHmXaTbCs M3-3a notepu obbema npu dunsrpauun. [daBneHue B sueitke
LOIDKHO MoAAepKnBaThCA MNOCTOAHHBIM NMYTEM COOTBETCTBYIOLLEro NoBbilleHus. Tpebyemoe AaBneHune B s4eiike n npu-
eMHUKe obpaTHoro AaBneHns AOMKHO NOALEPXMBATLCA B TEHEHWE BCErO UCTbITAHMS.

K.4.4.6 Yepes 30 MWH. KnanaH dunsTpaLmmn 3akpbiBatoT U CAWBatoT ocTaTku dunsrpara M3 npueMHuka obpatHoro
JaBreHus B rpagyMpoBaHHbIi UUAUHAP. 3anucelBatoT NosHbIA 06beM dunbTpara B rpagynpoBaHHOM LMIMHAPE.

K.5 3aBeplLueHue UCNbITAaHUA M AEMOHTaX annaparypbl

K.5.1 HarpeBaTenbHbIii CTakaH OTCOEAMHSAIOT OT UCTOUHMKA NMTaHuA. TemnepaTtypa npobbl B siveiike AonmkHa GbiTb
yMeHbLUeHa Huxe 38 °C (100 °F) gnsa obecneyeHnsa 6e3onacHoro oTKpbITUA SYEHKK.

K.5.2 Aveiiky nog AaBneHWEM OCTaBNSAIOT OCTLIBATL B HarpeBaTenbHOM cTakaHe. [1pu YacToM npoBefeHUN Taknx
UCMbITaHWI MOXHO MCMONB30BaTh OXJ1aXAaroLLmWii CTeHs, CTaHLMIo Unu BaHHY. [Npu obpalleHum ¢ ropsuumMmn sHekamm He-
06x04MMO UCMoNB30BaTh crneyuarbHble PyYHble MHCTPYMEHTHI.

BHUMAHWE! Heo6xoanma KpaitHAsi OCTOPOXKHOCTb MPYW OXNaXXAEHUMN ropsAYUX siueek.

[aHHasn MeToauKa He NO3BOSIAET NPOBOAUTL Goree 04HOMo UCMbITaHUA B TedeHue 8-4acoBoro paboqero gHsa ¢ uc-
nosib3oBaHneM ogHoro yctpoiictea PPA. Mpn HeoBXoAMMOCTU yBENUYEHUSA NPOU3BOAUTENBHOCTU MOMbL30BaTENN MOMYT
paspaboTaTe COBCTBEHHbIE TEXHONOMMM OXMaxaeHus ¢ y4eToM obecneyeHnss COOTBETCTBYIOLLMX Mep 6e3onacHoCTu.

K.5.3 BakpblBaloT KnanaH Mexay S4eikoi n npueMHUKoM oBpaTHOro faBneHus.

K.5.4 CBpacbiBaloT faBlieHUe B Hacoce U sivelike, OTKpLIB KianaH Hacoca, 3aTeM OTCOEAMHSIIOT BbICTPOCHEMHYIO
MyTY MEXZY HAaCOCOM U afanTepoM HUMMENS B HUXHEN YacTU AYeikn.

K.5.5 C6pactiBatoT 06paTHoe JaBreHne, NoBepHYB BUHT-bapallek NpOTMB YacoBOiA CTperku Ao cBOBOAHOrO BpaLLeHUs.

K.5.6 CbpaceiBaloT faBrneHue B NpUeMHUKe 06paTHOro faBneHus, OTKpbIB NPefoXpaHUTENbHEIA KnanaH Ha Moayne
CO,. OTKpbIBalOT CMyCcKHOW KnanaH Ha npuemHuke obpaTHoro faBneHus u cobupaloT nocnegHue Kannu cdunsrpata B
rpafyupoBaHHbI LnnuHap. Mocne yaaneHus dgukcatopa ussnekator Moaynb CO, U3 BEpXHEro HUNMEeNLHOro agantepa.
3aTeM W3BneKatoT NpUeMHUK 0GpaTHOro faBrieHus, 0cBoBoAMB ero cukcaTop.
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K.5.7 A4eilky MOXHO OTKpLITb MOCMe oXnaXAeHUsa ee cogepxumoro. OTKpbIBaTb AYeiKy MOXHO, ToNbko yb6eaus-
LUXCb B OTCYTCTBWUM AaBreHUS.

a) Ecnu umetoTca npuuMHbl nonaratb, YTO AYeiika HaxofuTCA Noa AaBfeHWEM U HWKHAA 3aluTHaA 3arnywka He
MMeeT OKOLLKa, TO AN ONpeAereHns NoNoXeHUs MOPLUHA MOXHO UCTIONb3oBaTh CAeayoLLyto MeToauky. CnegyeT yaanutb
GbICTPOCHEMHYIO MY(PTY C HWXKHEW 3arTTyLLKW SYeiikn 1 BBeCTU HebomnbLUoe CBEPNO UMK NPOBOMOKY Yepes 3armyLuky Ans
onpeeneHna NONOXEHMs MaBaloLLero NopLUHA. Ecnn noplueHb He HAXOAUTCA B HWXKHENW YacTu, TO AaBNeHUe OTCYTCTBYET.
Ecnu noplweHb HaxoauTCA B HUXKHEN YacTu, TO, BO3SMOXHO, NPUCYTCTBYET AasneHne. HeobxoanMo BHOBL NPUCOEANHUTL
rmapasBnU4eCcKuii Hacoc N HECKOITBKUMU MPOKaYMBaHUAMK CLBUHY T NoplueHb. Ecnu aveiika HaxoguTcsa nNog AaBneHNeM, STo
6yaeT 3aMeTHO MO KONUYECTBY XOA 0B, HEOBXOAUMBIX, YTODLI CABUHYTH NMOPLUEHb, U NO CUNeE, KOTOPYIO NPUAETCH NPUNOXUTD.

b) Mpun HanuuMKM NokaszaHWit ocTaBLLErocs B A4eiike AaBreHNs MONHOCTbIO yAANSIOT KnanaH (UnsTpoBaHNS U BBO-
AT HeGoNbLOe CBEPO UMK NPOBOJIOKY B 3arnyLUKy SS4eiku, YToObl yaanuTe NpenaTcTeue. CBepno unu NpoBosioka ynpyT-
cA, Korga AonayT ao dunsrpytowero gucka. Onepartop JOMKeH HafeBaTh 3alWUTHbIE NepYaTku, a OTBEPCTUE He AOMKHO
ObITb HaNpaBrieHo Ha Hero Npu BBEAEHUM CBepria Uk NPOBOSIOKK.

K.5.8 Ayeitka MoxeT 6bITb NOAHSATa B HAarpeBaTeNLHOM CTakaHe U YCTAHOBSIEHa Ha ONOPY UKW YIOXKEHA Ha CKaMeit-
Ky Npu ee OTKpbITUM.

K.5.9 Cnepyer ocnabuTb YCTAHOBOYHBIE BUHTHI M, UCMOMNbL3YS agantep HUNNENs Kak pyudKy, U3BMeYb 3arnyLuky U3
Avelikn. Ecnun 3arnyluka He n3Bnekaetcs, nokavanTe U3 CTOPOHbI B CTOPOHY KnanaH v agantep Hunnens. Ecnu ato He no-
MOraeT, BEIKPYTUTE KrnanaH 1 agantep HUNmens, ycTaHoBUTE UHCTPYMEHT AN yAaneHus 3arnyLek (Npyu Harmvyuum) u ¢ ero
NMOMOLLbIO YAanuTe 3arnyLuky.

K.5.10 3arnyLwky yaanseT Npu BepTUKaNbHOM NMONOXEHUN SMEAKN C KOHLIOM (hUNBTPaLnu, HanpaeneHHbIM BBEPX.

K.5.11 Yganstor cunstpyowmii guck. C noMoLlbio HeGOomMbLIOro HoXa, OTBEpPTKU UMM CXOAHOTO MHCTPYMEHTa ¢
Y3KMM ne3suem nofUennsaroT Kpal Aucka, nocrne 4ero M3BnekawT AUCK ¢ pUnsTpaluoHHON Kopkoi. Ecnn TpebyeTes,
MNETPaLMOHHYIO KOPKY crierka obMbIBatoT CBexXell YIIeBOf0pOAHOW OCHOBOM, MOCIE YEro M3MepsiioT M 3arnuchiBaloT ee
TOMNLYMHY W 3aMETKN OTHOCUTENMBHO €& CocTaBa 1 TeKCTYpbI.

K.5.12 OcTaTku pacTBopa BbIFIMBAIOT U3 AYeiikn. BHYTPEHHIO YacTb SYEeiKu NPOMbLIBAIOT NOAXOASLLMM pacTBOpU-
TeneMm. M3aBnekaTb MOPLUEHb U HUXHIOK 3arnyLKy oBbIYHO He TpebyeTcs, ecnu npeabiayLlee ucnbliTaHue He NPoBOAUNOCH
npu Temnepatype 150 °C (300 °F) unu Bbiwe. Ecnv Temnepartypa ucneitanus 6bina Beilwe 150 °C (300 °F), Tpebyetca
3aMeHUTb YNNOTHUTENBHLIE KomMbLa.

K.5.13 BbINOMHAT TPU YKasaHHbIX HUXe AeACTBUA ANSA 3aMeHbl YNMOTHUTENBHbIX KOonel, nrnaBaroLero nopLuHa B
HWXHe YacTu 3arnyLuKu.

a) YAansaoT HUXKHIOK 3arnyLwKy no MetToauke, onucaHHoin B K.5.9 n K.5.10.

b) YnanstoT nnasatowuii nopLieHb. 3aBUHYMBaLOT T-06pasHblil KNoY B NOPLUEHL U TONKAIOT MK TAHYT NOpLUEeHb ANA
U3BMeYeHUs ero U3 sAYeitkn ¢ noboro koHua. MoplueHb MOXET BbITb U3BeYeH cBepxy 6e3 yaaneHna HUXKHeR 3arnyLuKu.
M3BneKatoT 1 YyTUNU3UPYIOT BCE YNIOTHUTENbHbIE KoMbLia NOPLUHA W 3arnyLwKku.

c¢) Jetanu ounwatoT N5t MOBTOPHOrO UCMOMb30BaHUS.

K.6 BbluucneHus. NpepcraBneHne AaHHbIX

K.6.1 NpencraBneHue gaHHbIX o hunsrpare

YKasblBatoT haKkTU4ECKWiA COBOKYHBIA 06beM dunisrpata (M), cOBpaHHOro B KaXA0oM NPOMEXYTKE BPeMeHMN.

K.6.2 CTpyiiHas noteps

CtpyitHas noteps (3.2) MoxeT 6bITb U3o6paxeHa OTPE3KOM NO OCU ¥ B BUAE NPAMOIA NUHUW, OTpaxalowen cTa-
TUYECKYH CKOPOCTb (OUNLTPaLMK, NpU 3TOM KBafpaTHLIA KOpeHb BpEMEHWU huNBTpaumn oTpaxaeTcs No ocu x, a obbem
dunkTpaTta [yABOEHHbIH AN KOPPEKTUPOBKM MIoLWaamn dpunsrpayun npu MCNONbL3oBaHUM pUNETPaLMOHHOrO MaTepuana
22,6 cm? (3,5 atoiima?)] oTknagbIBaeTes Mo ocK y. B kauecTBe ankTepHaTUBLI NPUMEPHOE 3HaYEHUEe MOXET BbITh paccyu-
TaHo ¢ nomolbio ypaeHeHus (K.2). [ina Bonee ToyHoro onpegeneHns cTpyinHoi notepu, Heobxoanmo valle cobupats
perncTpupoBaTh faHHble 0 hUNbTPaTE U HAHOCUTB 3TU AaHHbIE B COOTBETCTBUMN ¢ K.4.4.2.

K.6.3 Bbluucnenuna

BbIMUCNSAIOT TaMNOHUPYIOWUIA 06beM, CTPYiiHYIO MOTEPIO U CTaTUYECKYIO CKOPOCTb (pUNLTpaLn ¢ NOMOLLbIO cne-
AYIOWNX ypaBHEHNIA COOTBETCTBEHHO:

VPPT = 2V30; (K 1 )

Vi=2V7 5 (V30— V7 5)1= 2V7 5 - V30); (K2)

Vi — 2AV30 —V5) _ AV30-Vr5)
F= 3075 2,739

rae Vz5— o6beM dunsTpaTa npy NepeoHavanbHOM nokasaHun obbema (4epes 7,5 MUH.), MA;
V3p — 0bbem duniTpaTa Npu KOHEYHOM rNokasaHnn obbemMa (Yepes 30 MUH.), M,
Vpp — TamnoHupytowmii 06bem, M1,
V, — cTpyiiHas noteps, mm,
V; — cTaTudeckas ckopoCTk puUsTpaunm (CKOpOCTh NOToKa), MA/MUH.

: (K:3)
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Bce Tpu NapameTpa paccuuTLIBalOTCA Ha OCHOBe 06beMa hunkTpaTa, CKopPEKTUPOBAHHOMo Ha Nnowab gunsTpa-
umu. OBbIYHO Mcnonb3yemast B UCTIbITaHNSX PUETPYIOLLasa cpefia UMeeT NonoBuHY Nnowaan dunsrpauyum, kotopas uc-
Nonb3yeTcs NpW CTaHAAPTHOM MCTbITaHUN PUNETPALIMOHHBIX CBOCTB NPU HU3KOM AaBneHuW. YMHOXeHNe obbema purnbs-
TpaTa Ha ABa KOMMEHCUPYET 3Ty pasHuuy nnowaaei. MNocTosHHas (B LaHHOM criydae paBHa 2) MOXeT ObiTe U3MeHeHa,
Kak HeoBxo4WMOo Mpu UCronb3oBaHUK Jpyrux nnoljageit punsrpoBaHmus.

K.6.4 MpeacraBneHne AaHHbIX O (PUNLTPALUOHHON KOpKe

TonwuHy ocafika Ha hunsTpe N3MepAoT U 3anuckiBatoT ¢ ToMHOCTLIO A0 1,0 MM (1/32 gloiiMa). BkniodatoT Takue
onucaTenbHble XapakTepUCTUKKN, Kak TBEPALIA, MArKUIA, XKECTKUA, MMOKWUA, snacTuYHLIA U T. 4. HecMoTps Ha cy6bekTus-
HOCTb, 3TV faHHbIe MOrYT cofepxaTb BaxXHYo MHpopMaLmio.
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lMpunoxeHue L
(cnpaBouHoe)

UcnbiTaHue punbTpaumMoHHbIX CBOMCTB GYPOBbLIX PacTBOPOB
Ha yrneBoAOPOAHON OCHOBE NPU BbICOKOW TEMNEpaType noj BbICOKUM AABIIEHUEM
C NOMOLL LI TAMMOHUPYIOWETO annaparta Ana U3MepeHus NPOHULAEMOCTHU U AYeeK, OCHALEHHbIX
pe3b0OoBbIMM 3arnyKamMmu

L.1 MpuHuMn

L.1.1 NamepeHue cBolicTB BypoBLIX pacTBOPOB B NNaHe unstTpauun n popMUpoBaHUA MUHUCTOW KOPKN Ha CTEH-
Kax CKBaXWHbI ABNAETCS pyHAAMEHTanbHLIM AN KOHTPoNa u 06paboTkn GypoBbIX pacTBOPOB, TaK Xe KaK U XapakTepu-
CTVKM caMoro guneTpaTa, Takme Kak KOHLeHTpauus HedTu, BOAbI UNU 3MYNbCUN.

L.1.2 Ha 3TW xapaKTepuCcTUKKN BIIUSAIOT TUMbI U KONIUYECTBO TBEPALIX YAacTULL B pacTBope, a Takke ux pusnyeckue n
XUMUYECKNe B3auMogeicTeus. TamnoHmpytowuii annapar ANA usmepeHua npoHuuaemoctu (PPA) aBnaetca Moanduum-
poBaHHbLIM OUNETPOM-NPECCOM AN UCTILITAHUIA NMPU BEICOKOW TeMnepaType noj BLICOKUM AaBfeHneM, KOTOPbIA UCnofb-
3yeTes ANA OLEHKW STUX B3auMOAENCTBUIA NpU pasnuyHblX TUNax UnLTpyoWUX cpeq noa AaeneHuem fo 34 500 kla
(5000 dyHT/ntoliM2) M Npu TemnepaTypax OT KOMHaTHOl 0 260 °C (500 °F). Tak e Kak U cTaHAapTHbIA cunsTp-npece
[NS BEICOKUX TEMNepaTyp 1 BbicoKoro aasnenus, PPA npurogen Ans nucnonb3oBaHWs Kak B fabopaTopuu, Tak U B MONeBbIX
YCRoBUAX.

L.2 Mepbl 6e3onacHocTun

L.2.1 OrpaHu4eHue aaBneHnsa npu ucnons3osaHnn PPA 3aB1MCUT OT UCNonb3yeMoil a4eiku Ans npob. CylyectsyroT
[Ba TUna s4eek: ¢ pe3bOoBEIMU 3arnyLwKamMu (paccMaTpmBaeMble B HACTOSILLEM NPUMOXEHUN) U C 3arfyLUKaMiy, OCHaLLEH-
HBIMW YCTaHOBOYHLIMU BUHTaMU (CM. npunoxeHue K). [ina aTux aveek npefycMOTpeHbl NATb pasfinyHbIX HOMUHaNBHBIX
faBneHuit. B uensx 6esonacHocT onepatop 0653aH TOMHO 3HaTb MakcuMasnbHoe pabovee gaBneHne yCTpoWCTBa BO W3-
GexaHue ero npeskILLeHWs. B cnyvae coMHeHMIi Heo6X0aMMO CBA3ATLCA C NPOM3BOAUTENEM UMW UCNONBL30BAaTL AaBMeHNe
HWXe BO3MOXHOro npegena.

L.2.2 na 6esonacHol akcnnyatauyum PPA onepatop AOMKeH MOHUMMaTb WM OCYLLECTBNATL NpaBUrbHyl0 cOOpKy
ycTpoiicTBa. B cny4yae HenpaBurnbHOM c60pku, SKcnmyarauMu Ui UCcnonb3oBaHUs AeeKTHBIX YacTeil BO3MOXHLI Teuu,
NoBpeXAeHNsA U NPUYMHEHe Bpeda 300pOBbI0.

L.2.3 B xoae paboTbl suelikn cunbHO HarpeBatoTcd. Onepartop AOMKEH 3HATb PacnofiokeHUe ropsiumx y4acTKoB
AiYeek 1 naberaTb KOHTaKTa ¢ HUMKU. KOHTaKT ¢ ropsyMMm yyacTkaMmmn siieek npu HopmanbHoi paboTe annapata MoxeT
MPUBECTHU K OXOraMm.

L.2.4 3Tv npubopkl HarpeBatoTCs ANEKTPUYECKMM CMocoboM, NosToMy HeobxoguMo cneauTb 3a COCTOAHUEM Npo-
BOAKU BO M3bexaHWe KOpPOTKOro 3aMblKaHWs, KOTOPOe MOXET MPUBECTU K NoXapy, TpaBMaM 1 NOBpeXAEHWUI0 annapara.
MpnBopbl JOMKHLI MCMONB30BaTLCA Ha 3a3eMNEeHHbLIX NOBEPXHOCTSAX.

L.2.5 InA 6e3onacHoii akcnnyaTauuu ruapasnuyeckoi cUCTeMbl NoaaepKaHa aaBneHns HeobxoauMo cneagoBaTtb
crnefyoLWwmUM UHCTPYKLUMUSIM:

a) Cnepyet ybenThLCS, YTO MM paBnuyeckoe fasneHne copoLLleHo, a NokasaHne MaHOMETpa Hacoca CTOUT Ha Hyre A10:

1) NOMbLITKN OTCOEAUHEHUSI HAMOPHOFO LWAHra OT AYelku B MecTe BbICTPOpa3beMHOro COeAUHEHNS;

2) NONbITKN W3BNEYEHNs SYENKN N3 HarpeBaTeNbHOro CTakaHa,

3) nepeMeLyeHus PPA;

4) NOBTOPHOrO HaMoMHEHUs MApPaBNUYECKOro Hacoca;

5) BbINONHEHNSA TeXHMYecKoro o6cnyXuBaHus, BKIOYas YINIOTHEHUE TEKYLLMX (PUTUHIOB MMApPaBIIUYecKoro Hacoca,
PUTUHIOB UNN AYENKK.

b) Mocne NoBTOpPHOro 3anoNMHEHUA UKW PEMOHTA MM PaBNMYECKO CUCTEMBI MPOBECTU OYMCTKY OT NPOSTUTLIX Macen.
Macno, nponuToe Ha nos, MOXeT NpeAcTaBNATL onacHocTb. Kpome Toro, nponutoe Bo3ne PPA macno cosaaer noxapo-
ONacHyo CUTyaLuio.

c) Mpu c6opke aveiikn cnepyeT y6eanTLCA, UYTO YINOTHUTENbBHBIE KOMNbLia B 3arnyLwKax YCTaHOBMEHI NMPaBUSIbHO.

L.2.6 ina 6e3onacHoro NHEBMaTUYECKOro CO3faHUs AaBrieHUsl B NpUEMHUKe 0BpaTHOro JaBreHust HeoBxoanmo
cnefoBaTh cneayowmM UHCTPYKLIMAM:

a) ina cosfgaHuA aaBneHns B NpUeMHUKe BCEra UCTIONb3YHTE a3oT UNK yrnekucnoTy. C cunukaTHbLIMU pacTBopamMu
Ucnonb3ynTe TONbKO asoT. Hukoraa He ucnonb3yidTe cxarblid BO3[yX, KUCNIOPoA UK Apyrue HepeKOMeHA0BaHHbIE rasbl.
Ucnonb3ayemelit a30T AOMKEH NOCTaBNATLCS B COOTBETCTBYOLWMX GannoHax nubo aomkeH noaBoaUTLCS B Nnabopatopuio
Mo BCTpoeHHo! cucTeme nogaqu. KpenneHne 6annoHoB ¢ a30ToM A0MKHO oTBevaTb Hopmam 6esonacHocTi. CO, 0BbIMHO
MOCTaBMSAETCA B BUAE MarleHbKUX KapTpumkeid nof Aaenexnem ao 6200 kMa (900 ¢yHT/AtoiM2). OHU B OCHOBHOM WUC-
Nosb3yoTCA B NONEBbLIX YCIOBMUSIX.
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BHVWMAHMWE! He gonyckaite HarpeBa 6annoHoB ¢ CO, MNM KOHTaKTa C OTKpbITbIM OrHem. lNeperpeB MoxeT
NPUBECTU K B3pbIBY.

BHUMAHME! 3anpewaeTtca ucnonb3oBarb GannoHbl ¢ 3aKMCbiO a30Ta B KauyecTBe UCTOUHMKA AaBreHus
npu counbTpaLmm Npu BbiCOKON TeMnepaTtype/agaBneHuu. 3aKkMcb a3oTa MoOXeT CASTOHMPOBaThL NPY BLICOKOM AaB-
neHun/Temneparype npu Hanu4uMmM cMasku, HepTm UnNu yrnepoaucTbiX Matepuanos. BannoHbl ¢ 3aKMCbIo a3oTa
MOTYT UCNONb30BaTLCA TONbKO AN aHanu3a KapboHaTOB C NOMOLLbLIO Fra3oaHanu3aropa lappeTta B COOTBETCTBUM
¢ MOCT 33213, paspgen A.5.

MpumevaHne — [InA Lenei AaHHOro NoNoXeHus aHanorom siensercs [33], pasgen A.S.

b) MopgaepxuBanTe perynaTopbl U AaTYMKU AaBfi€HUs] B XOpOLLUEM COCTOSHUWU. Hukorga He HaHOCWUTE Macrno Ha
perynsaTopbl faBneHus.

¢) MapaBnuyeckas UNKU NHeBMaTUYeckasi CUCTEMa CO3flaHus faBreHus, UMetoLlasl Tedb, NOANEXUT PEMOHTY UMK
3ameHe. MaHoMeTpbl, PUTUHIU 1 LUMNaHrM JOIMKHBI ObITh B XOpPOLLEM COCTOSIHWM, NMtobble Te4n AoMmKHbI GbiTb YCTaHOBMNEHDI
W ycTpaHeHbl. MNepuoguyeckn npoepsanTe NpefoxXpaHUTENbHBIA KnanaH rugpasnuyeckoro Hacoca Ha npeaMeT cpabatbl-
BaHWs NpyU BO3HMKHOBEHUM M3OLITOYHOMO AaBneHusi. Hukorga He sarnyliaiite U He ycTpauBaiiTe 0604 3Toro npegoxpaHu-
TENbHOro KranaHa.

d) Mpwn cosgaHun gaBneHus B NpreMHUKe obpaTHOro AaBfeHusi Bcerja cHavana oTKpbiBaiTe gaBneHue B JIMHWUK
HarHeTaHusA. [Nocne aToro HacTpavsaiTe perynatop. He neiTaiiTecb aKkcnnyaTupoearb YCTPOUCTBO NpU AaBNEHUN Bbllle
HOMWHarbHOIO MM YCTAaHOBOK NMpefoXpaHuTenbHOro knanaHa. Mpu cbpoce obpaTHOro faBneHUs oCTaHOBUTE nogady
[laBneHns B NTIMHUUN HarHeTaHus, CrycTUTe AaBneHne U3 CUCTEMbl U 3aTeM BbIBUHTUTE BUHT-Dapallek perynatopa.

L.2.7 Oina 6e3onacHoro Harpeea HeobxoAMMO criefjoBaTh CeAyOLLUM UHCTPYKLUSIM:

a) HeobxoauMo npeanpuHUMaTL Mepbl BO U3bexaHne HaHeceHUs Bpefa 3[0poBbio npu pabote ¢ PPA. Annapat
HarpeBaeTCcA JOCTaTOMHO, YTOOBI MPUYUHUTBL OKOrU. HUKOrZla He OCTaBnARTe HarpeToe UIN HarpeBaemoe YCTpOWCTBO 6e3
BHUMaHUS, He BbIBECUB MNpeaynpexgatoLleil Tabrnuuku.

b) He cneayeT gonyckaTb yaaneHusa u oxnaxaeHus s4eikn sofoi. Beigenaemoblili nap, NPAMOW KOHTaKT ¢ AYeNKon
Unu ee cnydvaiiHoe NageHne MoryT NpUYNHUTE Cepbe3HbIi Bpeg 340pOBbIO.

L.2.8 ins 6e3onacHoit paboTkl CO BKIIOYEHHBEIM B CETb annapaToM HeOBXOAUMO CriefoBaTh CNeayoWmUM UHCTPYK-
EIVE

a) YbeauTtech, YTO UCTOYHMK SMEKTPO3HEPrun cHabxeH npegoxpaHuTeneM u 3asemMreH. Y6egutech, 4To cunosoi
kabenb HarpeBaTenbLHOro cTakaHa HaxoAMTCSA B XOPOLLEM COCTOAHUW U Hagnexawmm obpa3oM 3aseMneH.

b) Mpobnembl ¢ aNekTPoNpoBOLKON MU HarpeBaTeNbHEIMMU SlTIeMEHTaMMN He BCerga MOXHO 06HapyXuTb BU3yarbHO.
MepBbIM NPU3HAKOM YacTEeHbKO SBMSAETCH NeperopaHve npefgoxpaHUTens, BeIKModeHWe npepbiBaTenei, Aonruid HarpeB
Unn HeKkoppeKTHasa paboTa TepmocTaTa. Bce peMOHTHLIe paboThbl HaYMHAWTE TOMNbLKO NOCNE OTKIIOUEHUS MUTaHKS.

L.2.9 Mpu BBINOMHEHNM TEXHUYECKOrO 0BCMYXUBaHWA S4Yeek onepaTop AOMMKEH NOMHUTB, YTO sMeliKa sIBISIETCs Co-
CYAOM nof AaBMneHUMeM W CHUTAETCA UCTOMHUKOM MOTEHLManbHOW onacHOCcTU. Mepbl NpeAoCTOPOXHOCTU, NPUBEAEHHBIE
HWXe, JOIMKHEI BBINOMHATECS A5 obecrnedveHns Ge3onacHoCTu:

a) Matepuan aueiikm JormkeH 6bITb COBMECTUM ¢ MaTepuanom obpasua ANs UCTbITaHWA.

b) He ncnoneayitte aueitkn ¢ npusHakamu rny6okoi TOMEUHON KOPPO3UK UM pacTPECKUBaHMUSI.

¢) He ucnone3ayitTe AYeiikn, 3arnyLuKM U CTOMOPHLIE Konbla ¢ NpusHakaMu gedopManuuun unu nospexaeHus. He-
obxoanmo ocmaTpuBaTh BClo pe3bly Ha NpeaMeT NOBPEXLEHUA.

L.3 Annapatypa. TamnoHupytowmii annapar ana usmepeHusa npouuuaemoctu (PPA), ocHaleHHbIN
pe3b6oBbIMY 3arnyLUKaMm

L.3.1 Aveiika PPA

a) Mimetotea aBa npoussogutena PPA. Kaxablil M3 HAX MOCTaBMsAeT 3arnyLUku AN s4Yeek, UCnomnb3yeMbIX B UCTIbI-
TaHWsAX noj AaereHnem, npesbiwarowmum 13 800 kMa (2000 dyHT/AtoiiM2). CyLLECTBYIOT HAaBMHYNBAIOLLMECA 3armyLLK
C TPeMsl MaKCUManbHO [oMyCTUMBIMI AaBneHnsamu: 20 700 kMMa (3000 dyHT/aroiim?), 27 600 kMa (4000 dyHT/aoiMZ) 1
34 500 «Ma (5000 doyHT/At0itM2) COOTBETCTBEHHO. YCTPOMCTBO J0MKHO COMPOBOXAATHCA PYKOBOACTBOM MO SKCMNyaTaLmi
UK HacTosLLei NpoLeaypoW, C KOTOPBIMW AOIMKHEI 03HAKOMUTLCS BCe, He3HaKoMble C annaparoM, 40 Hadana ero Ucrnonb-
30BaHuA. Ecnu nonb3oBaTtenb He B COCTOSIHUM TOYHO onpefennTb pabdoune rpaHuLbl, AOMKEH UCNONb3oBaTLCA Cambli
HWU3KWI npefden no AaBreHuto.

BHUMAHWE! MakcumanbHasa TeMneparypa, AaBrneHne n pa3mepbl Npob yka3aHbl B pekoMeHAauuax npous-
BoauTenA. Ix HecobniogeHne MOXeT NPUBECTU K Cepbe3HbIM TPaBMaM.

b) MocTaBnsemelii nponssoauTeneMm PPA ByneT ocHalleH knamaHamMu ¢ HOMWHanbHoW TemnepaTypoit 260 °C
(500 °F). Ecnu B XoAe aKkcnnyaTauuu annapara notTpebyeTca 3aMeHUTb KnanaH, BaxHo, YToObl HoBbIE Bbinn pa3paboTaHsl
W paccunTaHbl Ha ucnonb3oBaHue npu Temnepatype 260 °C (500 °F) unu Beiwwe.

c¢) KoHeTpykumus PPA o6ecnevnBaeT ynyyLlleHHoe n3MepeHmne ctaTuieckoil ounsrpauun. AnnapaT MOXeT UCMOofb30-
BaTbCsA NpU TeMnepaTtypax W AaBlIEHNSX, COOTBETCTBYHOLLMX YCIIOBUSIM B CKBaXKWHE, W NO3BONAET UCTONb30BaTh PUIETPY-
FoLLyto cpeqy, KoTopas UMUTUPYET Necok. AYeiika ANs pacTBopa NepesopaqnBaeTcs, Npyu 3TOM faBneHne NoAaeTcs CHU3Y
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AYENKK, UNETPYLoWas cpefa HaxoauTca ceepxy, duneTpaT cobupaeTcs cBepxy. HebonbLUON pyYHONR ruhpasnuyeckuii
Hacoc nofaeT faBfeHue B s4eliky. [aBneHue nepefaeTtcs Ha obpasel, 6ypoBoro pactsopa Yepes nnasBarolwuii nopLUeHb
AYelikn. HecKomnbKo YNNoTHUTENBHBIX Konel NOpLUHA He AoMYCKakT 3arpAsHeHnsa Npobsl r1apaBnnyeckum Macmnom.

d) B annapaTe MCMonb3yroTCs kepaMmuyeckne AUCKU B KavecTBe UILTPYIOLLero afieMeHTa. MiMeroTea B Hanuuum
Kepamudeckme AUCKN CO CpeAHUM pa3mepoM ycTbd nop ot 10 go 120 Mkm.

e) McnbiTaTenbHoe AaBrneHue orpaHuyeHo npefenami 6e3onacHoCcT sYeek, ykasaHHbIX NPpon3BoaUTeNeM, 0bbIMHO
nMBo 20 700 KMa (3000 chyHT/AtoitM2), nubo 27 600 kMa (4000 dyHT/aroiM2) 1 34 500 KkMa (5000 dyHT/arnMZ. MpueMHUK
o6paTHoro AaBneHWs MOXET ucnonb3oBaTees Npu fasneHusx go 5170 kMa (750 yHT/AroMM2). Ecnn B MCTIBITAHMKA UG-
none3yeTca obpaTHoe fJaBlieHne, MOXeT NoTpeboBaTbCst CHU3UTL MakcMMarnbHoe AaBneHne UCnbiTaHnAa Bo nsbexaHue
NpeBbILLEHUS NPeAerbHOMo AaBMNeHUA SYERKN.

f) 3arnyLuku, UMetoLLme crefbl NOBPEXAEHUs, He [OMKHbI ncnonb3osaTbes. Kopnyca ayeek, Hocawme cneasbl pac-
TpPEeCKUBaHUS Nog BO3AENCTBMEM HaMNpPsHKEHWUIA Unu rmyBOoKoi TOHEHHON KOPPO3NKU, HE JOMKHLI UCNONb30BAaTLCS.

g) Ons Temnepatyp ceiwe 90 °C (195 °F) B npueMHMK 06paTHOro faeneHuns fomkHo 6biTb NOAAHO AaBrieHue Bo
nsbexaHne sakunaHua dunstpata. B ctaHaapTHOM npueMHUke o6paTHOrO AaBneHNs ucnonbsyetcs eTouHnk CO,. Mpu
XenaHuy a3oTHLIA UCTOUHWK AaBMNEeHNS M a30THBLIA KOSINEKTOp MOryT UCMONb3oBaTbeA BMecTo CO,.

h) Mpwu HarpeBe 1 duneTpauum syeka PPA noMellaeTcs B perynnpyemyio ¢ NoMoLLbio TepMopene antoMUHUEBYO
Kamepy HarpeBa. OTa kamepa LienvKoM BMelyaeT nnowagb dunsrpauumn n obecnevmnsaet dpunsrpayuto npu noboit TeM-
neparype, oT KOMHaTHoi Ao 260 °C (500 °F). TemnepaTypa siYeiiku MOXET GbiTb U3MEpeHa C NMOMOLLLIO TepMOMETpa ¢
MeTanMyeckum CTepXXHeM, BBOAWMOrO B OTBEPCTUE B CTEHKE siYelikn. TeMnepaTypy HacTpauBaloT C MOMOLLBIO PYKOSITKA
Ha TepmocTaTe. Ha uudepbnaTe HaHeceHa KOHTponbHas Lkana oT 1 go 10. Mocne Toro Kak xxenaemas Temneparypa bbina
rony4yeHa oguH pas, oHa MOXeT BbiTb BOCNpON3BefeHa NMOBTOPHOI YCTAHOBKON PY4KM B TO Xe MOSIOXEHUe UIK B KayecTBe
ansTepHaTUBLI C UCMOSIb30BaHWEM TepMOpesie COBMECTHO ¢ TepMmonapoid. CTaHaapTHbIe sueliku Ans dpunsrpa-npecca PPA
M3roTOBMAOTCH U3 HepxaBetowwelt ctanu. MoTpebnsemMas MoLHOCTL HarpeBaTenbHoro crakaHa PPA cocraensier 800 Br.

i) PPA MOXeT MCMomnb3oBaTbCA Kak B NONEBLIX YCMOBUSX, TaK U B nabopatopun. [ina paboTbl B NONEBLIX YCIOBUSX
UMeeTCs Kelic ANA TPaHCMOPTUPOBaHUA U3 HepXKaBetoLLiei CTanmn co CKnaaHoh NOSKoiA.

L.3.2 dunsTpylollan cpeaa, kKepammyeckue AUCKN

a) CtaHfapTHasa TonwuHa aucka coctaenseT 6,5 MM (0,25 atoiima), HO TakxKe MOryT Ucnonb3oBaTbesi 6onee Ton-
CTble AUCKM C NpUMeHeHWeM aaanTepoB. [Ns KaxAoro ucnbitaHua Tpebyetca HoBLIA AUcK. [na GypoBbIX pacTBOPOB Ha
yrneBofopogHoi ocHoBe TpebyeTca BakyyMHOe HachileHne fucka He MeHee YeM oT 5 fo 30 MuH., O Ha4ana ero uc-
Nosib30BaHus.

Ansi nony4eHns xapakTepucTUk MaTepuasia Kepamuieckoro Aucka UCNosb3ytoT PTYTHYIO MOPOMETPUIO.

BHVMAHWE! Napbl pTyTH onacHbl AnA 3a0poBbA. Heo6xoaumo cobnioaeHne MHCTPYKUUii NponsBoguTens
M MECTHbIX, perMoHanbHbIX U FOCYAapCTBEHHbIX AUPEKTUB B OTHOLIEHNM UCNONL30BaHUA PTYTH.

NpousBogUTENM OCYLLECTBNSOT KOHTPONb Ka4ecTBa A Krnaccudukaumm AUCKOB U NPEAOCTABAAIOT CBEAEHUS O
cpeaHeM pasmepe ycTbs Mop, onpeferieHHOM NpWU NOMOLLM pTyTHOI nopomeTpuun (cMm. [14]). B Tabnuue L.1 npuseaeHsb!
BOCTYMHble Ans NpuobpeTeHUs kKepaMmudeckue AUCKN U 0603HaYEHNS CpeaHero pasmepa ycTbsa nop.

Tabnuya L.1— CpeaHuit suaMeTp ycThs NOP KEpaMUUECKUX JUCKOB

Ooaraerine APl o o ropoveromn o MeToRy saroumn sos
APl 06o3HaueHune 10 10 3
AP| oGosHaueHune 12 12 5
API 06o3HaueHme 20 20 10
AP| o6o3Ha4eHune 40 40 20
APl 06o3HaueHme 50 50 35
APl 06o3HaueHune 55 55 60
AP| 06osHaueHue 120 120 90

MpumevaHne — MeTog pTYTHOIA NOPOMETPUM HE NOAXOAUT ANA UAMEPEHUS Pa3MepoB YCTbs Mop, NpeBkILato-
Wux 120 MkM. [Ins paHee NOCTABNSABLUMXCA Kepamndecknx AUCkoB ¢ nopamu 150 1 190 MkM 06o3HaqeHre AP| oTCyTCTBYeT.

b) Kepamuueckne ancku 6binu NpuHATE AN UCONb30BaHNS B PPA Kak cnoco6 UenbiTaHUs TaMMoHMpyoLLux/3aKy-
nopuBatLLnx maTepuasnos B BypoBbix pacTBopax. IToT MaTepuan BulbpaH Bnarogaps pasmepy nop. Cnegyet oTMETUTD,
4TO Kepamuyeckne AUCKN He UMEIOT NPSMON 3aBUCUMOCTU MeXZY Pa3MepoM Nop W MPOHUL@eMOoCTbio, Kak NpUpOoAHbIA
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necyaHuk, U nosToMmy niobas oLeHKa 3aKyrnopusaloLLUX XapakTepucTUK AoMKHa NPOBOAWTLCA Ha OCHOBaHUW pa3mepa
yCTbs Nnop.

¢) Kepamunueckue AUCKU UMEIOT TPU BaXKHBIX OTNINYUS OT NacToBbiX Nopoa. Bo-nepsbix, AUCKU UMEIOT 0YeHb Y3Koe
pacnpepeneHue pasMepoB nop. Bo-BTOpbIX, ANUCKA UMEIOT Ype3BLIYANHO BLICOKYIO NPOHWUL@eMOCTb Gnarogaps y3komy
pacnpefeneHuio pasMepoB Nop U MeHee U3BUITUCTOMY TpaKTy NMoToKa 4Yepes nNopel. B-TpeTbux, ANCKN UMELOT YpesBblyai-
HO BbLICOKYIO MOPUCTOCTb, BBIP@XEHHYIO B MPOLiEHTaXx.

d) B 3aBUCUMOCTH OT pacnpefeneHus pasMepoB Nop NnacToBbiX NOPOA MOXET NoTpeboBaTbCA pAj UCTILITAHUA C
pasnu4HLIMK AUCKaMU A5 COOTBETCTBYIOLLEH OLIEHKN NPeUMyLLECTB TOW UNKU UHON 3aKkynopusaroLlei o6paboTku.

L.3.3 TarMep ¢ TouHOCTLIO A0 0,1 MUH., HA Nepuof BpeMeHU UCNbITaHUA.

L.3.4 TepMmomeTp co wwkarnoit o 260 °C (500 °F), ¢ TouHocTbio + 1 °C (+ 2 °F).

L.3.5 NpagyupoBaHHbIil LUNUHAP BMECTUMOCTLIO 25 unun S0 M.

L.3.6 Mukcep, cnocobHblit pabotaTtk Ha ckopocTy (11500 + 300) 06/MUH nog Harpy3Kkoi, ¢ OAHUM pUdneHbIM UM-
nernsnepom guaMeTpoM npuMepHo 25,4 MM (1 giroim).

L.3.7 EMkocTb Ansi cMelumMBaHus rmybuHoit 180 MM (7,125 gloiima), d = 97 mm (3,75 gtorima) B BepxHel Yactu u 70 MM
(2,75 proiima) B HUXKHEN.

L.4 Npouepypa ounsTpauumn Npyu BLICOKOMW Temnepartype noA BbICOKUM aaBneHnem (HTHP)

L.4.1 MNoporpeB HarpeBaTenbLHOro crtakaHa

L.4.1.1 Kabenb nuTaHns NogKiodatoT K UCTOMHUKY C COOTBETCTBYIOLLMM HaMpsbkeHWEM COrMacHo NacnopTHOM Tabnuyke.

L.4.1.2 TepMocTaT ycTaHaBNMBaIOT Ha CpefHee 3Ha4YeHne U MOMeLLalT TEPMOMETP C METaNNIUYECKUM CTEPXKHEM
M KPYroBO# LUKarol B OTBEpPCTME B HarpeBaTeslbHOM cTakaHe. KoHTponbHasi mammnoyka 3aXuraeTces, korga TeMneparypa
HarpeBaTefibHOro cTakaHa JOCTUraeT 3a4aHHOro 3Ha4YEHUA.

L.4.1.3 TepmocTaT ycTaHaBnuBaloT Ha Temnepatypy Ha 6 °C (10 °F) BbllLe TemnepaTypbl UCTIbITAaHUS.

L.4.2 3arpyska ¢punsrpylowein auenku

L.4.2.1 ®unbTpylowas siveiika SBRSETCA COCyA0M BbICOKOro AaeneHusi. Mepbl NpefoCTOPOXHOCTH, NPUBEAEHHbIE
HWXe, AOMKHEI BEINONHATLCA Ans obecneveHuns 6e3onacHoCTy:

a) MaTepuan s4eiku JormkeH 6bITb YCTONYMB K MaTepuany obpasua Ans UcnbITaHui;

b) Kopnyca s4eek, HocALMe cneabl pacTpeckuBaHWA NoA BO3AEHCTBMEM HaNPSXXEHUIA UK rTTy6OKON TOUEYHOW KOop-
po3nK, He JOMKHbLI UCNOMb30BaThCS.

L.4.2.2 C nomoLLblo HAKUAHOrO KNoYa yAANAoT 3arnywkyu. 3aTeM OTKPYYMBAaIOT HUMMNENNU OT 3arnywek U yaansaoT
13 AYEAKN NOopLUEHb.

L.4.2.3 MpoBepstoT ynnoTHUTENBHBIE KONbLa HUNNENer, nnasatowmnii NopLeHb, KOPNYC AYeRKU 1 3arnyLuku U 3a-
MEHSIOT MOBPEXAEHHbIE NN CTaBLUME NTOMKUMU [BCe YNINOTHUTENBHBIE KOMbL@ 3aMeHAIOT KaXAbli pa3 nocrne UcnbiTaHuii
npu Temneparype 6onee 150 °C (300 °F)]. Ha ynnoTHUTenNbHbIE KOMNbLA HAHOCAT TOHKWIA CNOW CMa3KN AN CTEKMNSAHHbLIX
KpaHoB, 0co6eHHO TLLaTeNnbHO cMasblBas KonbLia Ha NopLUHe.

L.4.2.4 CnepyeT HaBUHTUTL NopLUeHb Ha T-06pasHbIi KoY U YyCTaHOBUTL NOPLUEHb B HWXHEW YacTu sdeliku, ybe-
JOMBLUWCH B €ro cBOGOLHOM X0Ae (HUXKHSIA YacTb s4eiikn, CTopoHa Bxofa, UMeeT 6onee KOpPOTKYHO BLITOUKY, YeM BEPXHSAS).
MopLUeHb ycTaHaBNWUBaIOT Ha JHe AYelKN UM OKONO Hero, Nocre Yero OTKpy4MBatoT T-06pasHbli Koy,

L.4.2.5 MNpocTpaHCcTBO Hag NOpLUHEM 3anoNnHSAOT MMAPaBINYECKUM MacrioM A0 YPOBHS YyTb HUKE BEPXHEH KpOMKK.

L.4.2.6 TopeL 1 ropu3oHTanbHy Y4acTb LMNUHAPa AYEiKkn cMasbiBatoT NPOTUBO3aANPHEIM BELLLECTBOM U 3anonHs-
FOT NPOCTPaHCTBO HaZ NOPLUHEM MMAPaBIINYECKMM Macrom JO YPOBHS YyTb HUXe BEPXHER KPOMKK.

L.4.2.7 Pe3bby cMa3biBatoT TEPMOCTOWKON CMa3Koi 1 3aBUHYMBAIOT 3arnyLUKy Ha MeCTo, akkypaTHO 3aTarueas Ha-
KWAHBIM KIHOYOM C ABYMS LUTbIpbKaMU. He criepyeT 3aTarnBaTh CIMLLKOM CUITBHO, MOCKOMbKY 8TO HE YNyuYLUUT repmeTuy-
HOCTb, HO YCIIOXHUT fJanbHelillee CHATUE 3arnyLUKy.

L.4.2.8 YcTaHaBnNWBaKT rMAPaBIUYeckyto 3arflyLUKy B HWKHER YacTu sueiky, Bgasue wap obpaTHoro faBneHns Ha
HWMMNene 3arfyLLUKKM co CTOPOHbLI NOAa4uM faBneHus 4na copoca faBneHns n Gonee nerkoro 3aBUHYMBaHNA 3arfyLLKW B SYeiiKy.
M3 pe3b60oBOro oTBEPCTUS BEIALET HEMHOMO CMa3ku, YTO MOKa3bIBAET Ha OTCYTCTBUE BO3AYXa MEXAY NOPLUHEM 1 3arnyLLUKOA.

L.4.2.9 HWXHUWIA HUNNeNbHLIA y3en COefMHAT CO LUMaHroM Hacoca U 3akaduBaroT JOCTaTOMHOE KOSUYeCTBO Mn-
ZpaBnu4eckoro Macna ANns yaaneHus Bosayxa 13 Hunnens. Janee akkypaTHO COeAUHSIOT HUMMENb C HKHeR 3arnyLukoi
AYEKN N OTCOEAMHSAIOT LLNAH Hacoca, He Aonyckas yTedkn Macna us Hunnens. JansHeime warn MoryT 6biTh BINOMHe-
Hbl B MOAOTPETOM HarpeBaTenbHOM CTakaHe, B HEHarpeToM HarpeBaTenbHOM CTakaHe UMW Ha cneuuansHo obopysoBaH-
HOM cTeHAe. [ns yny4llueHns corflacoBaHHOCTU Pe3yrnbTaToB UCMbITaHWs BypoBOi pacTBOP NMOMELLMBALIOT B TEYEHNE 5 MUH.
HernocpenCcTBEHHO Nepes 3arpy3Koi B S4eiiKy.

BHVUMAHWE! MNpu BbInonHeHUn onepauuii BO BKIIOYEHHOM HarpeBaTterne cobniofaiiTe OCTOPOXHOCTb, YTO-
6bl U36exKaTb OXOroB.

L.4.2.10 fAyeiiky NepeBOAAT B BEPTUKANbHOE NMOMIOXEHWE U HANoMHAT BypoBbIM pacTBOPOM, NMPUMeEpPHO 275 Mn.
Takoit 06beM yuuThIBaET pacluMpeHmne npu Harpese. He npesbiluaiTe ykasaHHbI 06beM.

BHUMAHMWE! Ncnonb3oBaHue 6onee 275 Mn MOXET NPUBECTU K NPEBLILIEHUI0 PEeKOMEHOOBaHHOIO MaKCU-
MarbHOro AaBneHns BHYTpY a4eiiku. B pesynbrare Bo3MOXHO nonyyeHne TpaBM 1 nNoBpexaeHue o6opyaoBaHus.

92



rocCT 33697—2015

L.4.2.11 TTOBTOPHO COEAMHSAIOT LWMaHr Hacoca ¢ BbICTPOCHLEMHON MypTON HUMNENSsI B HUXKHEN YacTu SYElKknu U 3a-
KpblBakT HanopHbIi knanaH Hacoca. C NMOMOLLbIO Hacoca NofHUMaloT ypoBeHb NMpobbl pacTBopa A0 BbITOYKA NOA yNNoT-
HWUTenbHOe KOmMbLO.

L.4.2.12 YcTaHaBnvBatoT YNNOTHATENIBHOE KOSbLO, @ CBEPXY Ha Hero — BblOpaHHbIi kepaMU4eckuii JUCK.

L.4.2.13 YcTaHaBnN1BaKOT BEPXHIOH 3arfyLLUKy S4erku.

L.4.2.14 Cma3biBatoT pe3bby 1 HMXKHIOK YacTb CTOMOPHOIO KosbLja U BBUHYMBAIOT KOMbLO B BEPXHIO YacTb siUeliKu.
KonbLo 3aTtarmsaroT npu HeobXoAMMOCTW C MOMOLLBIO KtoMa € OAHUM LUTLIPLKOM, NOKa OfWH BHEWHW dnaHel, ¢ Ha-
KaTKOM He oKaKeTcs 3anoANnLo C BEPXHEii YacTblo sueiiki. He cnepyer saTsrvBaTthb fanblue, NOCKOSBbKY 3TO He YNyuLuT
repMeTUYHOCTb, HO YCMOXHUT JanbHelillee CHATUE 3arnyLlkM. 3TOT Lar OTHOCUTCA TONBbKO K svelikaM, B KOTOPLIX ANS
BEPXHWX 3armyLUeK UCMOSb3YHTCS CTOMOPHbIE KombLa.

L.4.2.15 Adeiiky nomeLLlaloT B HarpeBaTemnbHbIA CTakaH. 3a py4ky BbITaCKUBAIOT ONOPY AYeiku, 3aTemM BCTaBNSAoT
A4y W MOBOPaYMBALOT Tak, YTOObI LWTEIPL Ha AHe CTakaHa Bollen B OTBEPCTUE B AHE Kopnyca sqeiikn. 3To npegoTtepa-
LaeT BpalleHne A4Yeiku.

L.4.2.16 TennoBoe paclunpeHne cogepXUMoro SUekn n rnapaBnuHeckon XXUAKoOCTN NPUBOAUT K pe3KOMY yBenude-
HUIO laBMneHns SHEnKN Npyu NOMeLLLeHUN 3aKpbITOR AYElku B HarpeTblil cTakaH. MNpyu NoMeLLeHUN B ropaYmii HarpeBaTenb-
HbIA CTakaH S4eiku Npu KOMHATHOR TeMnepaType HeoBxoANMO BLICTPO NOACOSAUHUTL HACOC ANA cOpoca rnapasBnUyeckoi
XMAKOCTM BO n3bexaHne cosfaHns YpeamMmepHoro AasneHus. MNpu Harpese AaBneHue B A4eiike NOANEXUT NeproguyecKo-
MY KOHTPOJIO C NEPUOANYECKNM CTPaBNUBaHWEM NPU NPEBLILLEHNN.

L.4.3 Co3pgaHue paBneHus B fiueike

L.4.3.1 ®unstpaumsa npu Temnepatype Gonblue TOYKKM KUNeHua npobul pacTBopa TpebyeT UCnonb3oBaHWUS NpUeM-
HUKa obpaTHoro faBreHus 4 nNpefoTBpalleHUst ucnapeHus dunstpata. MNpu 3ToM Ha Npoby Takke AOMKHO BbiTb Mo-
JaHo AaBneHue Bo nabexaHune kuneHus. [JaHHble 0 4aBneHun, COOTBETCTBYIOLLEM TeMNepaType UCNbITaHWS, NpuBeaeHbI
B Tabnuue K.2; aTo faBrneHue nogaetca B s4eiiky ruapaBnu4eckum HacocoMm. Mpu MCnonb3oBaHUW PyYHOro Hacoca He-
06xoAMMo Beerga NoAgepXuBaTs CKOPOCTb paboTel NPUMEPHO OAWUH XOA B CEKYHAY.

L.4.3.2 [Noka A4elika HarpeBaeTCs, MCMOMb3YHOT CeayoLlyto METOAUKY ANSA NOArOTOBKW NpueMHUKa obpaTHoro faB-
neHus:

a) Cnepyet ybeauTbes, 4To BUHT-6apallek 6bin 4OCTaTOMHO NOBEPHYT NPOTMB YaCoBOW CTPENnkW ANA cnycka aaBre-
HWA. Mpwn nonHoM c6poce faBneHnsa BUHT JOIMKEH BpaLlaTbCa cBo60AHO.

b) OTkpbIBaloT NpegoxpaHuTenbHIiA KnanaH a4nsa cbpoca ocTaBLIErocs AaBNeHNs U U3BNekatoT BTYNKy 6annoH4nka
CO, u3 y3na faBneHns. YTUNU3NPYIOT NYCTON KapTPUAX, 3aMEHWB HOBLIM, W 3aTAMMBAIOT BTYNKY Tak, YTobbl NPpOKoNoTL
6annoH4nK. B aTOT MOMEHT Henb3s HacTpausBaTb PerynsTop.

c) Criegyet y6eauThest, UTo NpeAoXpaHUTeNbHBIA KnanaH Ha Gnoke CO, 1 ipeHaXHbIi KnanaH (unsTpaTa 3akpbiTh.

d) Y6upatoT B cTopoHy arperat o6patHoro gasneHus. OH 6ygeT ycTaHoBrneH B cooTBeTcTBUM € L.4.3.4.

L.4.3.3 Temnepatypy S4YEAKN KOHTPONMUPYIOT C NOMOLLbIO TEPMOMETPa B CTEHKE Si4eiiku, a He B yrnybneHnun B Harpe-
BaTenbHOM cTakaHe. Korpa siueitka Harpeetca Ao TpebyeMoit TemnepaTtyphbl, ¢ NOMOLLbI0 TEPMOCTaTa YMeHbLLAIoT TEMMe-
paTypy HarpeBaTenbHOro crakaHa Ao TeMnepaTypbl UCNbITaHWA. Adeiiky Belgepxunsalot Npu TpebyeMoii Temnepartype [0
3aBepLUEHNUA TENIOBOro pacLUMPEHNS U OKOHYaHUA NOBLILLEHUA AaBNEHUA A4ENKN. ISTO MOXET 3aHATb 40 1 4.

L.4.3.4 MNMocne pocTtuxeHua Tpebyemoit TemnepaTypbl Aqeiiku U ctabunusaumn gasneHUs NpMemMHUK obpatHoro
AaBfeHnn ycTaHaBNWBAIOT Ha afanTep BepxHero knanaHa. MpueMHUK 3aKkpennsaoT ¢ NnoMoLLbio dukcatopa. YctaHaBnm-
BakoT W pukcupyoT Moayrnb CO, B BepxHeii YacTu npuemHuka. Mogyns nogaun gaenenns CO, 3aKpensnsioT ¢ NoMoLLbIo
hukcatopa.

L.4.3.5 Ecnu ansA dounsrpata MCNonb3yeTcsa ApeHaXHbIN LWNaHT, TO ero Heo6xogMMo NOACOEANHNTE MEXAY ApeHax-
HbIM KnanaHoM W rpagyupoBaHHbEIM LUNUHAPOM AN c6opa dunstpata. Ans o6ecneveHns TOMHOro U3MePEHNUS NPOCTPaH-
CTBO Mexay duneTpytoLeid cpefoi 1 BbINYCKHbIM OTBEPCTUEM NpUeMHUKa o6paTHOro AaBneHns Heobxogumo 3anonHUTb
OCHOBHBIM PacTBOPOM A0 Hayana ucnbiTaHus. B pesynesrate pactBop, NpoxoAALLUi Yepes PUNLTP, BLITECHUT aHanorny-
Hblll 06beM pacTBopa B MPMEMHUK. B NpoTUBHOM criy4ae BO3MOXHO NOSIBNEHWE 3HAYUTENBbHOW NOTPELUHOCTH.

L.4.3.6 [Ina onpeaeneHusi COOTBETCTBYIOLWErO AaBNEeHUA NpUeMHUKa o6paTHOro AaBneHus cM. Tabnuuy K.2. 3T1o
3Ha4YeHWe AaBneHWUs Nofy4aloT, MoBOopaduBan BUHT-6apallek Ha perynatope AaBneHWs Ao ycTaHoBneHus Tpebyemoro
Aasnexns.

L.4.3.7 3anyckaloT Hacoc Ans yBenMYeHUs faBneHus B s4eitke 4o TpebyemMoro ypoBHS, 3aTeM OTKpbLIBaloT KnanaH
MexXay AYENKon N NPUEMHUKOM 06paTHOro AaBNeHna ANA Havana UCNbITaHUA.

MpumeyaHne — Pa3sHOCTb AaBNEHNA (DUNETPALMKM eCTb PasHOCTL MeXay NPUKNaabIBaeMbIM K sueiike AaBne-
HUEM U AaBNeHUeM B NPUEeMHMKe 0BpaTHOro AaBreHus.

L.4.4 NpoBeaeHue punsTPpauMOHHOIO UCNbLITaHUA

L.4.4.1 NpoBepstoT obpaTHoe AaBneHne No MaHOMETPY Ha perynstope aaenexus. MNpu HeobxoaUMOCTU 3HaYeHUe
perynupytor.

L.4.4.2 YctaHaBnueatoT Taiimep Ha Tpebyemoe Bpems cdunstpauyumn. dunstpat cobupatot Yepes 1; 7,5 u 30 MuH.
Mpu Heo6xoAMMOCTU MOXHO MONY4UTb AOMNONHUTENbHLIE CBEAEHUS; OAHAKO NepBblii obpasel AOMKeH GbiTb Nony4eH
He paHee yeM yepe3 1 MUH. YeTko 3aperncTpupoBaHHble 3HAYEHUA BPEeMEHW UCNBITAHNA U UIMEPEHUA dunsTpaTa He-
obxoAuMbI ANA TOYHOrO pacyeTa napaMeTpoB duneTpauun. ns nydwero onpeaeneHns CTpyiiHoi notepu dunerpar
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peKkoMeHzyeTcsa cobupatk Yepes 1; 5; 7,5; 15; 25 n 30 MUH., ¢ NocneayoLLMM NOCTPOESHNEM rpaduka COBOKYMHbLIX 00b-
emoB cobpaHHoro unesTpaTa OTHOCUTENBHO KBafpaTHOMO KOPHS BPeMEHW.

L.4.4.3 [Ina Ha4yana ucnblTaHWA OTKPbIBAOT KnanaH unstpauuun. JasneHne B A4eilke cornacHo MaHOMeTpy Ha-
coca BHavane ynaget. [na nogfepxaHua aBneHWs UCnblTaHna Kak MoxHo Bnike k TpebyeMoMy Mcronb3aytoT Hacoc.
MpW Mcnonb3oBaHUK Py4HOro Hacoca HEeOBXOAUMO Bcerfa NnofaepXuBarb CKOpocTb paboThl NMPUMEPHO OfWUH Xof B
CeKyHAay.

L.4.4.4 Yepes HeobxonuMble NPOMEXYTKM BPEMEHU UCMONBL3YIOT APeHaXHbIN knanaH Ans copoca dunsrtpata uU3
npveMHuKa obpaTHOro AaBneHUs B rpagyMpoBaHHbIA LUMIMHAP C perucTpauuell BpEMEHW U COBOKYMHOro cobpaHHoro
obbema.

PekomeHayeTca usBnekaTb UILTpaT HEMOCPELCTBEHHO U3 MPUEMHUKa 0OpaTHOro AaBreHUs, a He U3 NpUCoeau-
HEHHOTO K HEMY CNMBHOTO LWraHra. [pu NCnonb3oBaHWK LnaHra ero AnuHa fommkHa 66T MUHUManbHOW AN YMeHbLUEHUS
NOrpeLlHOCTH, BbI3BAHHON yAepX)XaHueM XUOKOCTU Ha ero BHyTpeHHeh NoBepXHOCTH.

L.4.4.5 [JaBneHne MOXET MeLfEeHHO MOHWXaTbCsA M3-3a NoTepu obbema npu dunsrpauuu. [asrneHne B A4eike
JOMKHO NMOAAEPKUBATECSH MOCTOSHHEIM MyTeM COOTBETCTBYHOLEro nosbilleHns. Tpebyemoe faBreHue B A4eike U Npu-
eMHUKe obpaTHOro AasfeHnsa AOMKHO NOALEpXMBATLCA B TEHEHNE BCEro UCTIbITaHUA.

L.4.4.6 Yepes 30 MUH. knanaH UNETPaLMK 3aKPLIBAIOT U CIMBAKT OCTaTKU hunsTpaTa U3 npuemMHuka obpatHoro
JaBreHus B rpagyupoBaHHbIi LUnuHApP. 3anucelBatoT NoSHbIA 06beM dunsTpaTta B rpajyMpoBaHHOM LUMNUHAPE.

L.5 3aBeplueHMe UCNbITAHUA U AEMOHTaX annaparypbl

L.5.1 HarpeBaTenbHLIA cTakaH OTCOEAUHAIOT OT UCTOYHMKa NUTaHUA. TemnepaTypa npobbl B A4eitke AonxHa 6biTb
yMeHbLIeHa Huxe 38 °C (100 °F) ansa obecnedeHns 6e3onacHOro oTKpbITUA SYENKU.

L.5.2 fyeiiky nog AaBneHWEM OCTaBMSAIOT OCThIBaTb B HarpeBaTeslbHOM cTakaHe. [pu YacToM NpoBefeHnn Taknx
UCMBITaHWI MOXHO UCMOSBb30BaTEL OXNaXAaOLWMUA CTEHA, CTaHLMIo UNi BaHHY. MNpu obpalyeHnn ¢ ropaYuMmn sHeikamn He-
06xo4MMO UCMonb3oBaTh creLuarnbHble PyYHbIe MHCTPYMEHTLI.

BHVUMAHWE! Heo6xoauma KpaifHAIsi OCTOPOKHOCTb NPW OXNaXAeHUN ropsaumx ayeek.

[aHHas MeToauKa He NO3BONAET NPOBOAUTL Oonee 04HOro UCMbITaHWSA B Te4eHUe 8-4acoBoro paboqero gHsa ¢ uc-
nonb3oBaHWeMm ogHoro yctpoiictea PPA. Mpn HeoBXOANMOCTU yBENWYEeHUS NPOM3BOAUTENBHOCTU NOMb3OBaTENN MOMYT
paspaboTtaTb COGCTBEHHbIE TEXHOMOMMM OXIaXaeHWs ¢ y4eToM obecneyeHns COOTBETCTBYHOLMX Mep Ge30NacHOCTH.

L.5.3 BakpblBatoT KnnanaH Mexgy s4eiikor u npueMHMKom obpaTHoro gaBneHus.

L.5.4 CbpachiBaloT faBfieHNe B Hacoce U AYelike, OTKPbIB KrlanaH Hacoca, 3aTeM OTCOEAUHAIT BbICTPOCHLEMHYHO
My Ty MEXAY HacoCoM U aganTtepoM HUMMENS B HUXHER YacTu SUerku.

L.5.5 C6pactkiBatoT obpaTHoe AaBneHue, noBepHyB BUHT-6apallek NpoTUB YacoBOM CTPeSkM A0 cBO6OAHOro Bpa-
LLeHusI.

L.5.6 CbBpactkiBatoT faBneHune B NpUeMHUKe o6paTHOro AaBneHus, OTKPbIB NpeaoXpaHUTENbHLIA KrnanaH Ha Moayne
CO,. OTkpblBaloT CycKHOW KnanaH Ha MpuemMHuke obpaTHoro AaeneHus U cobupaloT nocneAHne kannu cunsrpata B
rpafyupoBaHHbIn LunuHap. Mocne yaaneHus goukcatopa ussnekawT Moayns CO, U3 BepXHero HUNNenbLHoro agantepa.
3aTeM u3BnekaroT npuemMHuK obpaTHoro faeneHns, ocBo6oamMB ero dukcaTop.

L.5.7 fA4eilky MOXHO OTKPbITH MOcne oxNaxaeHus ee cogepxumoro. OTKpbIBaTb AYEWKY MOXHO, Tonbko yb6eaus-
LUMCb B OTCYTCTBUW Aa@BNEHUS.

L.5.8 OuneTpayMoHHLIN KnanaH oTKpbIBatoT Ans cbpoca ocTaBLUerocs AaBneHns Mexay (punsTpoM Sueiku u npu-
eMHUKOM oBpaTHOro AaBneHus.

L.5.9 Ecnu umetoTes NpuYdnHbl nonaraTk, YTO AYeiika HaxoguTea Noa AaBMNeHWeM U HUXKHAA 3allUTHas 3armnyLlka He
MMeEeT OKOLLKa, TO AN ONpPeAEeneHuUs MONOXeHUs MOPLUHS MOXHO UCMOMb30BaThb CrieAy LY METOAMKY:

- YAanuTb BbICTPOCHEMHYIO MYTY C HKHEN 3arnyLUKX S4eiiku 1 BBeCTU HeGonbLLIOE CBEPO UMK NPOBOIIOKY Yepe3
3arnyLUKy 4N onpefeneHns NonoXeHUs NnaBaroLLlero NopLUHS,

- eCnv MopLUeHb He Haxo4WUTCA B HUXKHEW YacTuh, TO AaBlieHWe OTCYTCTBYET, €Cru NOpLUEHb HAXOAUTCA B HUXHEN
YacTu, To, BO3MOXHO, MPUCYTCTBYET AaBneHue;

- Heo6Xx04MMO BHOBb NPUCOEAUHWUTE MAPaBANYECKUA HACOC U HECKOSbKMMM NPpoKaYnBaHUSMU CLBUHYTL NMOPLUEHE;
€Ccrnu si4elika HaxoANUTCA Noj AaBneHneMm, aTo ByaeT 3aMeTHO MO KONWYeCTBY XO40B, HEOBXOAUMBIX, YTOOLI CABUHYTE NOp-
LUEHb, W MO cuie, KOTOPYIO NPUAETCH NMPUMOXUTD.

L.5.10 Mpm Hanu4nm nokasaHWit ocTaBLUErocs B svelike gaBneHns HeoBX0anMO NMOSTHOCTLIO0 YaanuTk KranaH punb-
TpoBaHWsA U BBECTU HebomnbLUOe CBEPMO UMW NPOBOMOKY B 3arnyLUKy s4Yeiku, YTobbl yaanuTs npenstcteme. CBepno unm
NpoBOMoKa ynpyTes, Koraa AoNAYT A0 UNETpytoLlero aucka. Onepatop foMKeH ObiTb O €T B 3aLUMTHBIE NepyaTky, a oT-
BepCTMe He JOMKHO ObITh HanpaBreHo Ha Hero Npy BBeAeHUW cBepna 1 npoBonoku. OTKpbIBaTb AYEKY MOXHO, TONBKO
y6eamBLUMCE B OTCYTCTBUW AaBMNEHUS.

L.5.11 AYeiiky nogHUMaIOT WK M3BnekatoT. Ecrin HeoBxogMMo, AYEKY MOXHO NOAHSATbL B HarpeBaTeslbHOM CTakaHe
nn6o 3a KnanaH punsrpadumu, NMbo ¢ NOMOLLEIO MHCTPYMEHTAa ANA NepeMelleHuns aueiiku (onuus). JaHHbIA UHCTPYMEHT
NPUCOEAVHSIOT K HUMMNento Bxoga obpaTHoro AaBneHus Hag KrnanaHoMm dunsTpaumm, rae obblMHO NOAKMMaeTes Nnpuem-
HWK oBpaTHoro AaBneHus. MHCTPYMEHT 3aKpennsarT ¢ NOMOLLBIO doUKcaTopa LUToKa KnanaHa. S4eiiky MOXHO yCTaHOBUTb
Ha onopy AN AYeeK UMW BbIHYTb U3 HarpeBaTenbHOro CTakaHa W NoNoXWUTb Ha ckaMeliKy BO BPeMs OTKPLITUS.
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L.5.12 Pe3b6oBLle 3arfyLKW yaansoT ¢ NOMOLbI0 HAKMAHBIX Kitodei. [ns Toro YTo6bl CABUHYTH KITHOY, MOXET Mo-
TpeboBaTbeA crerka NocTy4aTb No Hemy. TPyAHOCTb OTBUHUYMBAHUS CBMAETENLCTBYET O HEAOCTATOMHOCTUA CMa3Ku, Ypes-
MepHOiA 3aTaXKe UNKU He[OoCTaTOMHON YUCTOTe coeAnHeHuns. MoxeT noTpeboBaTLCA COOTBETCTBYIOLLEE YCTPOWCTBO, Ha-
npUMep TUCKW C MAFKUMUW ryBkamu, LieMHO KoY, NEHTOUHBIA KoM UM aHanorMyYHbIl MHCTPYMEHT Ans dukcauum sHeiku
npu OTKPYYUBaHWNI 3armyLLKu.

L.5.13 Aveiiky ycTaHaBNMBaKT PUNETPOBASbHBIM KOHLIOM BBEPX M OTKPYYMBaIOT BEPXHIOO 3armyLLUKy.

L.5.14 YganstoT dpunsTpyrowmii guck. C noMoLlbo HeGOobLIOro HOXa, OTBEPTKU UMM CXOLHOMO UHCTPYMEHTa C Y3-
KUM nes3BueM NOALENNSAOT Kpaik AUCKa, Mocre Yero n3BnekatoT AUCK ¢ hunsTpaLmoHHoi kopkoi. Ecnu Tpebyetcesa, punb-
TpaLMOHHYO KOpKy crierka o6MbIBaroT YUCTOR BOA O UK YrNeBoA0POAHOA OCHOBOW, ecrin npoba UMeeT YrneBoAopOAHYI0
OCHOBY, NOCIE Yero M3MepsoT U 3anucbiBaloT ee TONLWUHY W faHHble OTHOCUTENBHO ee cocTaBa.

L.5.15 OcTtaTku pacTeopa BLINUBAIOT U3 AYEKM U MPOMbIBAIOT BHYTPEHHIOK YacTb AYEUKA NOAXOASALLMM pacTBOpU-
TeneM. M3aBnekaTb MOPLUEHb W HUXKHIOKO 3armnyLUKy oBbIMHO He TpebyeTcs, ecnu npegbigyLlee ucnsiTaHue He NPOBOAUNOCH
npu Temnepatype 150 °C (300 °F) unu Bbilwe. Ecnu Temnepatypa ucneitaHus 6eina seiwe 150 °C (300 °F), Tpebyetca
3aMeHUTb YNNOTHUTENBHbIE KOmMbLa.

L.5.16 BbINOMHAOT TpU yKasaHHbIX HWKE AeicTBUA ANSA 3aMeHbl YNNOTHUTENBHBIX KoMeL, MrasaroLero nopLlwHs B
HWKHER YacTu 3armyLUKu:

a) Y4ansaoT HUXKHIO 3arnyLuKy no metoauke, onucaHHoi B L.5.10 n L.5.11, 3a ucknto4eHneM Toro, YTo a4eitka Ha-
XOAUTCS B NepeBepHYTOM NOMOXEHUN U UCMONb3YETCA KoY € ABYMS LUTbIpEKaMK.

b) Yganstor nnasatoLmii nopLieHb. 3aBnH4YMBaOT T-06pasHbIi KIkoY B NOPLUEHb W TOSNKAIOT UMK TAHYT NOpLUEHb ANA
M3BNEYEHUs ero U3 sAYeitkn ¢ noboro koHua. MNoplueHb MOXeT BbiTb M3BMeYeH cBepXy 6e3 yhaneHUs HWKHeW 3arnyLwKu.
M3BneKatoT U YTUIM3NPYIOT BCe YNIOTHATENbHbIE KOMbLi@ MOPLUHA 1 3arnyLUKu.

¢) deTanu o4mnLaoT A4NA NOBTOPHOrO UCMOMb30BaHNA.

L.6 BbluncneHus. MNpepcraBneHue gaHHbIX

L.6.1 MpeacraBneHue gaHHbIX O punsrpare

YKasblBatoT (hakTUHeCKUi COBOKYMHLIA 06beM dunsTparta, cobpaHHOro B Kaxgom NPOMeXyTKe BpEMEeHU, BbipaxeH-
HblA B MUNNUAKUTPaXx.

L.6.2 CtpyitHas noTeps

CtpyiiHas noteps (3.3) MOXeT ObITb M306paxeHa OTPE3KOM MO OCU y B BUAE NPSMOW NUHUK, OTpaxatowen cTa-
TUYECKYH CKOpPOCTb (UmnbTpaLm, NpW 3TOM KBaApaTHbIA KopeHb BpeMeHW unsTpayum oTpaxaeTca Nno ocu x, a o6bem
duneTpata [yABOEHHbIA NS KOPPEKTUPOBKW NNoLagn hunstpanun npu UCnonb3oBaHun hunsTpaunoHHOro Matepuana
22,6 cm2 (3,5 proiima?)] oTknafblBaeTcs Mo ocK . B ka4ecTBe arnbTepHaTUBLI MPUMEpHOe 3HaYeHUe MOXeET BbITb paccuu-
TaHO ¢ NOMOLLbIO ypaBHeHWUA B L.6.3.

[ns Gonee TOMHOro onpeAeneHws cTpyiHol notepu, HeobxoauMo Yalle cobupaTb U perucTpupoBaTh AaHHbIE O
unerparte U HaHOCUTb 3TU faHHble B COOTBETCTBUM C L.4.4.2.

L.6.3 BbluucneHus

BblMMCNSAIOT TaMMOHMPYOLWNA 06beM, CTPYHHYIO MOTEPIO N CTAaTUYECKYI0 CKOPOCThL (hUNLTPaLMn ¢ NOMOLLLIO YpaB-
HeHuid (K. 1), (K.2) n (K.3) cooTBeTCTBEHHO (CM. npunoxexue K).

L.6.4 NpeacraBneHue AaHHbIX O PUNLTPALIMOHHON KOpKe

TonwuHy ocagika Ha punerpe U3MEPSAIOT U 3anuckiBaloT ¢ TouHocThio Ao 1,0 MM (1/32 ploiima). Brrtovatot Takue
onucaTeNbHbIe XapakTEPUCTUKKN, KaK TBEPAbIA, MArKWA, XECTKUA, MTMOKWA, anacTu4HbIA U T. 4. HecMoTpsl Ha cy6GbekTuB-
HOCTb, 3TU AaHHbIE MOTYT coflepXaTb BaXKHY0 UHopMaLmio.
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lMpunoxexnue M
(cnpaBouHoe)

COBMECTUMOCTb 351aCTOMEPHbLIX MAaTePUanos
¢ 6ypoBbIMM pacTBOPaMM He HA BOOHOM OCHOBE

M.1 MpuHUMN

M.1.1 BrninsHue BypoBbIxX pacTBopoB, 0COBEHHO HE Ha BOAHOW OCHOBE, Ha 3r1acToOMepHble MaTepuarbl, UCNosnb3ye-
Mble MpK BypeHun, MOXET CyLLeCTBEHHO 3aTparnBaTb 6e30MacHOCTb, YCNELLHOCTb U 3aTpaThl onepauuii GypeHus. Usae-
NS, B KOTOPLIX WCMOSB3YHOTCA SM1acTOMEpPHLIE MaTepuarkl U KOTOpblE MOTYT MOABEPraTLCA BAUAHUIO pacTBOPOB B Xo4e
onepaumii BypeHusi, BKIOHatoT YNroTHEHWS, NPOKNazAKK, WraHru, MemOpaHhl, pykasa, CTaTopbl NOrPYXXHLIX ANeKTpoABU-
ratenei U T. 4. PasnuyHble cBOCTBa 3TUX U3JENUI YXyALIAOTCA NpuU KOHTakTe ¢ 6ypoBbIMW pacTBopam He Ha BOAHOIA
OCHOBE, YTO BIMSIET Ha UX paboune xapakTepuUCTUK.

M.1.2 NamepeHue/MporHoampoBaHie Takux BrUSHWA OYeHb BaXHO Mpu BbIGOpe COOTBETCTBYHLUUX KOMOWUHaLMi
anacToMep/6ypoBoii pacTBop Ans onepavuuu BypeHus u AN YCTaHOBIEHUS peKOMeHAaLMiA No AKcrnyaTaLuu.

M.1.3 B pgobbiBatolleil NPpOMBILLNIEHHOCTU CYLLECTBYET MHOXECTBO PasfMYHbIX METOAOB UCMbLITAHUWA AN OLEHKU
3TOrO BIWSAHUS.

M.1.4 Llenbto faHHOro NpUIoOXeHUA ABNAETCA NpeAoCTaBlNeHne cTaHAapTHbIX METOAO0B aHanuaa BnusHuS by-
POBbLIX PacTBOPOB He Ha BOLHOW OCHOBE Ha 3nacToMephl, BCTynalowue B KOHTaKT ¢ TakKUMMW pacTBopamu B Xofe
onepauuit ypeHusi. NMockonbKy COOTBETCTBUE MEXAY YCIOBUSIMA OTOpPaKOBOYHLIX UCMbITAHWI anacToMep/pacTBop
W haKkTU4eCKUMMK YCNOBUSIMU SKCMnyaTauuMu BecbMa NpUBNU3UTENBLHO U BBUAY Pasnuyus KpUTEpUeB MPUEMKM No
pesynsTatam UCMbITaHUiA y pasnuYHbIX Nonb3oBaTenei, 3aecb He NPUBOASATCS YKazaHUA Mo UHTepnpeTaLuu pesynb-
TaToB UCMbITAHWA.

M.1.5 BypoBble pacTBOpbl He Ha BOAHOW OCHOBE, onpeaensemble B HACTOALWEM NPUITOXXEHUN, FOTOBAT C MOMOLLbIO
MPUPOAHBIX WU OYULLEHHBIX XUAKUX HEDTENPOAYKTOB, CUHTETUMECKUX YINEBOAOPOAOB UMK APYrMX CUHTETUYECKUX XUa-
KocTeil. 3TN pacTBOpbl UMEKT BofHbIe BHYTPeHHUe dasbl, O4HAKO AUCNEPCUOHHAA cpefa COCTOUT U3 HEBOAHOMW XuA-
KOCTWU. Bce onucaHHble UKW YyNOMSHYTHIE 34€Cb METOAbI UCNbITAHUIA BKNIOYAOT B ce6A U3MEPEHUA UCXOAHLIX CBOWCTB
3aMacToMepoB, NOrpyXeHue anacToMepa B pacTBOp Npu ONpeaeneHHon TeMnepaType Ha onpegeneHHoe BpeMs U nocre-
Ayloliee usMepeHue Tex xe cBoicTB. ONUcaHHbIe METOALI Aat0T CPaBHUTENbHBIE faHHbIE, HA KOTOPLIX CTPOUTCA MHEHWUE
0 NPOrHO3MpyEMOM NOBeAEHMU MpU SKCMyaTaLuu.

M.1.6 B HacToAWEeM NpUNoXeHUn AaHbl CCLISIKN Ha cTaHgapTsl ISO, KoTopble MOTYT UCNONBL3OBATLCA KaK cTaHAapT-
Hbleé NPOBEPOMHbIE UCMbITaHUSA. 3A€ech Takke AaHbl CChISIKM HA MeToabl UcnbiTaHuii ASTM 1 cTaHAapTHbIE 3TanoHHbIE
XNAKOCTU, KOTOpble BbiM NpU3HaHbl COOTBETCTBYIOWMMU ANSA UCNBITAHUA BAUAHNA BypoBLIX pacTBOPOB Ha anacToMep-
Hble MaTepuankl, UCnorb3yeMble nNpu GypeHuu.

M.1.7 MonHble nowaroBbie NpoLeaypbl He NPUBOAATCA, UX MOXHO Npuobpectu B ISO unn ASTM.

M.2 Annaparypa u peareHTbl

M.2.1 CTaHgapTHbIe 3TarnoHHble aractoMepbl. COCTaBbl 3NacTOMEpPOB, UCNONB3YEMbIX KakK CTaHAApPTHLIE STanOHbI,
onucaHbl B cTaHgaptax I1SO..

a) [3], pasgen B.2, Tabnuua B.1 — 6yTagneHakpunoHUTPpUNbHBIN Kaydyk ¢ 34 % (no Becy) coaepxaHnem akpunoHu-
Tpuna no ctaHgapTy [10]. CunTaeTcs npeacTaBuTenem o6bIYHO UCNONB3YEMbIX MaTepuanos, NpejHasHa4YeHHbIX He ANa
TAXENbIX YCNOBUIA aKCTIyaTaLum;

b) [3], pa3gen G.2, Tabnuua G.1 — rmgporeHU3UpoBaHHbli ByTagueHaKpUNOHUTPUNBHEIN Kaydyk ¢ 19 % (no Becy)
coepXXxaHueM HATPUILHLIX rpynn u MeHee 0,1 % ocTaTo4HbIX ABOMHLIX cBA3el No cTaHaapTy [10]. CuntaeTca npeacTasu-
Tenem mMartepuanos, HEOBXOAUMbIX B YCIIOBUSIX arpeCCUBHLIX XUMUKaTOB U BLICOKOW TemnepaTypbl.

M.2.2 CtaHgapTHble 3TanoHHbIE XXMAKOCTU ANsi McnbiTaHui. CocTaBbl XMUAKOCTEN, MCMONb3yeMbIX KaK cTaHfapTHbIe
3TanoHsbl, onucaxsl B ctaHgaprax ASTM:

a) cM. ctaHgapT [7], pasgen 6 — NPOMBILUNEHHBIA STanoHHbIA YIMEeBOAOPO] ¢ OTHOCUTENBHO HU3KOA aHUMMHOBOM
TOYKOW, UMEIOLLNA CpaBHUTENBLHO YMEPEHHOE BIUSAHNSA Ha SnacToMephl;

b) pabouas xugkocTb No cTaHaapTy [7], pasgen 6 — NPOMBILLNEHHOe 3TanoHHOE CMOXHO3MUPHOE CUHTETUYECKOE
Mmacno, aun-2-atunrekcuncebalnHaT, BecbMa arpeccuBHas cpefia Ans snacToMepos.

96



rOCT 33697—2015

M.3 Mpouenypa. NMoarotoBka o6pas3uoB ANA UCNbITaHUA

M.3.1 MogroToBka 06pa3LoB ANA BCeX yKasaHHLIX UCTIbITaHWA onucaHa B cTaHaapTtax [10] v [11].
M.3.2 PaaMepbl cTaHgapTHOro obpasua Ana UCNbITaHWA ykasaHel B cTaHgapTe [7], 9.1.

M.4 Mpoueaypa. IameHeHune huanyecknx CBOMCTB INACTOMEPOB Moche NorpyxeHus

M.4.1 NpuHUMN

M.4.1.1 MeToabl ucnelTaHuii NpuBegeHbl B cTaHaapTe [7], pasgensl 8, 9, 11 n 15. Cuutaercs, YTO 3TUX U3MEPEHUN
JOCTaToOMHO 4NA ONpeAeneHunst BNUAHUA KOHKPETHOrO pacTBopa Ha Uccneayemeblii anactomep. BuibpaHHble Temneparty-
pbl MOrPYXEHWUA COOTBETCTBYIOT 0OLIMHO UCMONb3yeMblM NpoussoauTenaMU. MNpu Heo6X0AUMOCTU MOTYT UCNONBL30BaTLCA
Lpyrve TemMnepartypel.

M.4.1.2 MameHeHnsa obbemMa, NPOHMHOCTU Ha pacTAXeHUe, OTHOCUTENBHOMO YASIMHEHUS M TBEPAOCTU ANACTOMEPHBIX
maTepuanos nocre KoHTakTa ¢ 6ypoBbIMW pacTBopaMmn He Ha BOJHOW OCHOBE SBNSIIOTCA TUNUYHBIMU U YXyALUAKOT paboyune
XapaKTepUCTUKN W3 EenuiA C SNacTOMEPHLIMU MaTepuanamMu. 3TM U3MEHEHUS MOTYT BECTU KakK K MOBLILLIEHMIO, TaK U K NO-
HUXEHUIO CBOWCTBA.

M.4.1.3 [JaHHble MeTOABI OXBaTLIBAIOT labopaTopHOe onpeAerneHne Takux UaMeHeHuid B cBobogHEIX obpa3sLuax anacto-
MepOB MoCe CTaTUHECKOro MOrpyXeHWUs B UCTbITATENBHLIA PacTBOP NPMU YKasaHHbLIX TeMnepartypax, Ha onpeferneHHoe Bpems],
Mpwv AaBNeHUN OKpyXatoLLein cpeabl. 3agaHHble TemnepaTypel norpyxeHus coctaenstor 70 °C (158 °F) n 100 °C (212 °F).

M.4.1.4 TemnepaTypy NoAAepXUBaIOT COOTBETCTBYIOLMM crnocoboMm, Hanpumep BoasHOW 6aHel, MacnsHoi BaH-
HOMA, NeYbHo C ropsA{MM BO34YXOM UM KaMepoii cTapeHus.

M.4.1.5 Bpems norpyxeHus, ucnoneayemoe npoussogutenamu, obeidHo coctaenset 168 y (7 aHeit) n nossonseT
obecneunTb JOCTATOMHOE paBHOBECHE.

M.4.1.6 CTanfiapTHble 3TanoHHble XWAKOCTU U CTaHAapTHbIe 3TanoHHbLIe aracToMepbl MOTYT UCTbIThIBATLCA BMe-
cTe ¢ pabo4nMu anacTomepamu U pacTBopamMu, OLeHMBaeMbIMA Ha NPOU3BOAUMBIA UMM COOTBETCTBYHOLLMIA adpdpeKT.

M.4.2 KpaTkoe onucaHue npoueaypbl norpyxeHus

M.4.2.1 Mpoueaypkl NOrpyxeHus ykasaHbl B ctaHaapTe [7], pasgensi 8 u 9.

M.4.2.2 MpeaBapuTensHele U3MepeHUs CBOIMCTB NPOBOASAT Ha obpaslax cornacHo yKkasaHHOW npoueaype ¢ peru-
CTpauueil pesynsraToB.

M.4.2.3 3atem o6pasLibl NomMeLLakoT B NpoBUPKY UMK CTEKNSAHHYIO NOCYAY, CHabXeHHYIo 06paTHLIM KOHAEHCATOPOM
C BOASHbLIM OXNaX[eHNeM, B KOTOPYIO UCMbITaTeNbHbIA pacTBOp HanuBaloT 40 NOSTHOTO NorpyxeHus o6pasyos. MNyckatoT
BOAY Yepe3 06paTHbLI KOHAEeHcaTop, MOBLIWAOT TEMNEPaTYPy UCNbITaTeNnbHOrO pacTBopa Ao TpebyeMoro 3HaveHus u
noafepXuBatoT B TE4EeHUe HeOBX0AMMOro BpEMEHM MOrpyXeHUs.

M.4.2.4 3aTeM 06pasLipl M3BMNEKAIOT, yAANSHOT U3NULLKM pacTBOpa W NPOBOAST U3MEPEHNA CBOIMCTB Nocne norpyxe-
HUS C pericTpayuueit pesynsraTos. [py UCNONb30BaHUM APYTMX TEMMEPATYP U BPEMEHU NOTPYXKEHUS X TakKe YKa3blBaloT.

M.4.3 KpaTkoe onucaHmne npoueaypbl aHanu3a usmeHeHus obbema

M.4.3.1 MNpoueaypa aHanusa nameHeHusa obreMa onucaHa B ctaHgapTe [7], pasgen 11.

M.4.3.2 UccneaytoTea Tpu obpasua, Kak MoXHo Goree naeHTUYHble. HavanbHblili 06beM kaxgoro obpasua usme-
pSieTCs MO BbITECHEHWUIO BOAbI.

M.4.3.3 YaanstoT Boay ¢ 06pasLioB U NPOBOAAT NPOLEAYPLI NOTPYXeHUs1, onucaHHble B M.4.2 Ha kaxpgom obpasue.

M.4.3.4 MNocne norpyxeHusa o6beM Kaxgoro obpaslia BHOBb MU3MEPSETCA MO BbITECHEHUIO BOAbI.

M.4.3.5 NaMeHeHWe 06beMa, BbipaXeHHOe B NpoLeHTax oT HadyarnbHoro o6beMa, BEIMUCTIAIOT AN Kaxgoro obpas-
La, nocre 4Yero onpeaensitoT 1 3anuceiBaloT CpefHee 3HavYeHue.

MpumevyaHue — [aHHasa npolenypa NpUMeHseTCs TOMbKO AN BOAOHepacTBOPUMBIX pacTBOPOB.

M.4.4 KpaTKkoe onucaHue npoueayp aHanusa NPOYHOCTM Ha pacTAXKeHWe, OTHOCUTENLHOIO YANUHEHUA U
TBEepAoCTU

M.4.4.1 MiaMeHeHUs MPOYHOCTU Ha pacTsXeHUe, OTHOCUTENBbHOTO YANMHEHUS U TBEPAOCTU ONUCaHbl B CTaHAapTe
[7], pasgen 15.

M.4.4.2 NcxoaHble 3Ha4eHUs NPOYHOCTU Ha pacTshKeHWe U OTHOCUTENBHOIO YASIMHEHUS U3MEPSIOT B COOTBETCTBUU
co cTaHAapToM [6] Ha Tpex obpasLax, Bbipe3aHHbIX U3 OfHOro fMcTa UMK M3fenus, UCrnonb3yemoro Ana UCNLITaHUA € No-
rpyxeHuem no M.4.2. McnelTaHnsA Ha NPOYHOCTL Ha pacTsXXeHUe N OTHOCUTENBHOE YATIMHEHWE Takke NPoBOASAT Ha obpas-
Liax nocre ucnelTaHus ¢ norpyxeHnem. MlameHeHwe, BelpaXeHHOE B NMPOLeHTax OT Ha4yanbHOro 3Ha4eHus, BLIMUCTIAIOT ANS
Kaxporo obpasLa, nocne Yero onpeAenstoT U 3anUCLIBaKOT cpefiHee 3HaYeHme. MocKomNbKY U3MEPEHUE OTHOCUTESNBLHOTO
YANVHEHWUA NpU pa3pbiBe BEAET K paspyLueHuto obpasua, otaenbHble 06pasLbl JOMKHBI UCNONb30BaThLCA AN Npoueaypb!
VCXOAHBIX U3MEPEHWA 1 M3MepeHnid Nocrne NorpyXeHus.

M.4.4.3 WcxopHoe 3HaveHne TBEPAOCTM M3MEPSIIOT B COOTBETCTBUM CO cTaHAapToM [8] unu [9] Ha Tpex obpasuax,
Bblpe3aHHbLIX U3 OfJHOro NUCTa UK U3AEnus, UCMOoNbL3YeMoro Ans UCTIbITaHUA ¢ norpyxeHneM no M.4.2. WcneltaHus Ha
TBEPAOCTb TaKKe NPoBoAAT Ha obpaslax nocrne UCMbITaHUA ¢ norpykeHneM. MameHeHune, BuipaxeHHOe B NpoLeHTax oT
HavanbHOro 3HavYeHUs, BbIMUCNAOT AN Kaxaoro obpaslia, nocne Yero onpeaensior U 3anucbiBaloT cpefiHee 3Ha4eHue.
MockomnbKy M3MepeHne TBepAOCTU U3MEHSET cBoWcTBa 06pasLja, oTAernbHble 06pa3Lbl JOMKHEI UCNONb30BaTLCS ANsl NPO-
Leaypbl MCXOAHBIX U3MEPEHWIA U U3MEPEHWiA Mocne NOrpy>KeHUS.
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M.5 Mpoueaypa. Bnuanue norpyxeHus Ha o6pasel, anacToMepa B HaNpsi>keHHOM COCTOSIHUM

M.5.1 B AononHeHune K MSMepeHamM n3MeHeHunit obbema, NPOYHOCTN Ha PacTsHKeHUE, OTHOCUTENBLHOMO YANIMHEHUS!
W TBEPAOCTU MOCMe NOrpyXeHus B UCNbITaTeNbHLIA pacTBOp NPUBOAUTCS METOL, B KOTOPOM 0bpasLibl nogBepratorcs Ha-
nps»xeruto (1arnby) n npoueaypam norpyeHusi no M.4.

M.5.2 MNocne norpyXeHnst NpoBOAAT BU3yanbHoe HabniogeHne 3a CoCTOsTHWEM o6pasLa v 3anuckiBatoT pesynsraThl.

M.5.3 Obpasubl A4nA ucnbiTaHuii u3rnbatoT Ha yron 180° W UKCUPYIOT B 3TOM MOMOXEHWU COOTBETCTBYHOLWMM
YCTPOWCTBOM, KOTOPO€ AOMKHO ObITb UHEPTHLIM K UCMbITaTENEHOMY pacTBOpY.

M.5.4 O6pasubl nogBepratoT npolegype norpyxeHnn no M.4. Nocne norpyxeHus obpasibl U3BMEKaoT U3 UCNbITa-
TeNbLHOW NocyAbl, yAansaoT NSNULLKK pacTBoOpa U NPOBOASAT BU3YarbHbIA OCMOTP UX PU3UUECKOTO COCTOSIHUS.

M.5.5 HabniogatoT n perucTpupytoT MsMeHeHne LugeTa, YpesmepHoe pasbyxaHue, pacTpeckuBaHue B 06nactu Ha-
NPSKEHUNA, NPOTSHKEHHOCTL TPELLUH U APYTUe XapaKTEPUCTUKA COCTOSIHUA.
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MpunoxeHune N
(cnpaBouHoe)

Mpoueaypa onpeaeneHus CoAepXaHMA Necka B paCTBOPax He HA BOOAHOW OCHOBe

N.1 MpuHumMn

CopepxaHue necka GypoBoro pacTBopa — 3T0 NPOLEHTHOE OTHOLLUeHWe (06beMHasi 10ns) YacTuy guaMeTpom 6o-
nee 74 MkM. M3aMepsieTcs ¢ NOMOLLbIO MeTOfa MCTbITaHUIA C NECKOCOPTUPOBOYHEIM CUTOM.

B aTOM ucnbiTaHUM NioGoii MaTepuarn, 3ajiepXaHHbli CUTOM, CUMTaEeTCsl EeCKOM, CormacHo pasMepy YacTul. OaHako
Mo COCTaBY OH MOXET ObITb, @ MOXET M He GbiTb NeckoMm.

N.2 Annaparypa

N.2.1 Cuto, 74 mkm (200 mew), suameTtpoM 63,5 MM (2,5 atoiima).

N.2.2 BopoHka, nogxoasias ansa cura.

N.2.3 CTeknsiHHas MeH3ypka ¢ oTMeTkaMn obbema foGasnsiemoro BypoBoro pactBopa co wkanoi 0—20 % aAna
HenocpeaCTBEHHOIO OnpeferneHuns NMpoLeHTa necka.

N.3 NMpoueaypa

N.3.1 MeH3ypky 3anonHstoT 6ypoBbiM pacTBOPOM A0 OTMeTKU «BypoBoii pacTBop». [1o6aBnsioT COOTBETCTBYOLLUIA
OCHOBHOI HEBOAHLIA pacTBOP (AWU3ENbHYIO, MUHEPANbLHYIO NN CUHTETUYECKYIO OCHOBY) A0 CneayloLleil oTMETKU. 3aKpbl-
BaloT ropbIWKO MEH3YPKU U TWaTenbHO B3banTbIBaloT.

N.3.2 He6onbwoe KonM4ecTBO OCHOBHOIO pacTBOpa BbINUBAIOT Ha CUTO, YTOGLI CMOYUTL BCHO €0 MOBEPXHOCTD.

N.3.3 Beinueatot cMecb Ha BnaxHoe cuto. XKUAKOCTb, NpoLLeLlyto CKBO3b CUTO, COXPaHSIIOT ANsi nocneayloLlei
yTunusauuu. B meH3ypky 4o6aBnsaloT 4OMNOMHUTENBHBLIA 06beM OCHOBHOMO pacTBopa, BCTPSAXMBAIOT M BHOBb BbINIUBAKOT Ha
cuto. [leiCTBMSA NOBTOPSAIOT, NOKa MEH3ypKa He CTaHET YMCTON.

TeepAble YacTULUbl, 3ajepXaHHble CUTOM, NPOMbLIBAOT OCHOBHBLIM PacTBOPOM ANA yAaneHUsa octatkoB GypoBoro
pacTBopa.

MpumevyaHue — He ponyckaeTcs nepeMelLMBaHUe CMECU UMK MPUNOXKEHUE CUTbl ANSA ee NPOXOXAEHUS
CKBO3b cUTO. MpoXOXKAEHUe CMeCH Yepes CUTO MOXHO CTUMYNUPOBATL NerkuMmn yaapamu no o6oaky cuta npu ago6asneHum
6ypoBoro pacTBopa. Ecnu Ha cuTe oGHapyXuBaeTCs ruapodunsHas nopoga, 406aBnsioT HECKONBKO Kanens ruapogobu-
3aTopa, ucrnonbayemoro B 6ypoBoM pacTBope AS BblpaBHUBaHUA MUAPODUNEHON NOPOabI.

N.3.4 BopoHKy nepeBopayuBatoT Ha cuTo. MeaneHHO NepeBopavyuBatoT arperar W BCTaBISAT KOHeL, BOPOHKU B
FOPMbILLKO CTEKNSIHHOM MeH3ypku. TBepable YacTuLbl CMBIBaOT B MEH3YpPKY, A06aBnsAs o6beM OCHOBHOMO pactBopa unu
pa3bpbi3rvBas ero Haj YacTuamMu U3 NpoMbiBasiku. TBepAbIM YacTULaM JatoT ocecTb. [10 MeTkaM Ha MeH3ypke onpefe-
nsoT 06beMHbIA NPOLIEHT necka.

N.4 BbluucneHus

CopgepxaHue necka B GypoBOM pacTBOpe yKasbiBaroT B NpoLeHTax (06beMHas fons). Takke yKasblBatoT UCTOUHUK
npoGkl GypoBoro pacTeopa, Hanpumep Haz BUGPaLMOHHBIM CUTOM, U3 MPUEMHOro pesepByapa v T. 4.

KpoMe necka Ha cuTe ocTaHyTcs rpyGble TBepable YacTulbl (HanpuMep, YTsSXenuTeNb, NacTosakynopuBatoLLmii
MaTepuar, kapGoHaT KanbLus, YacTULbl cnaHua U T. 4.), KOTophle BOMAYT B OTYET Kak Necok.
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MpunoxeHune O
(cnpaBouHoe)

OnpeneneHve U KOHTPOSb OCeAaHUA yTAaXenuTensa

0.1 MpuHuun

0.1.1 Lenb HacTosiLLero NpunoxeHusi COCTOUT B NpefocTaBneHnn nHcpopmaLym 1 yKaszaHuii Ha ocefaHue yTsxenu-
TEnsi, ero BNUAHWM Ha onepauun GypeHnsa U MeToAax KOHTPONS ocefaHus yTshxenutens Ha BypoBoil nnoLaake.

0.1.2 LieneBoit ayauTopueit fJaHHOrO NPUMOXEHNS SBRSIOTCA MHXEHepbl, paboTalollme Kak B oducax, Tak U Ha
OypoBLIX NrowagKax.

0.1.3 OcepaHue yTAXenNUTENs pacrnosHaeTcs Nno 3HauutensHomy (ceeitle 0,5 pyHT/rannoH) USMeHEHWIO MOTHOCTH
OypoBoro pacTBopa, korga 3a Sonee nerkuM crnefyet 6onee NNOTHLIA, YeM HOMUHamMbHaA NNOTHOCTL pacTBopa, U3Me-
peHHasi Npy LMpKynsuum GypoBoro pacteopa C Lenbio NOAHATUS HaBepx 6ypoBoro Linama, o6blMHO KOrAa YTsKENEHHbI
pacTBOp HEKOTOPOE BPEMS ocTaBaricsl HENOABUXHEIM (6e3 LiMpKynALMKU) B HanpaBneHHoR ckBaxuHe. [Npu aToM ocefiaHne
NPOSIBASETCA Kak B CTaTU4ECKUX, TaK U B AMHAMWYECKUX YCITOBUSX M MOXET BO3HUKaTb, korga GypoBoii pacTBOp HaxofguTcs
B ABWDKEHNH.

MpuMedyaHue — EAWHULA N3MepeHNUs oyHTbI Ha ranmnoH AenseTcs 0603Ha4YeHneM OTHOLEHWS (PYHTOB Macchl
Ha ransnoH, KOTOPOe UCMOML3YETCA B HACTOSALLEM MPUTTOKEHNN.

0.1.4 OnpegeneHue yTAXENUTENSA pacnpocTpaHAeTCs Ha BCe TBepfble YacTuLbl, KOTopble HaMepeHHOo J06aBnstoT-
cs B GypoBOW pacTBOp A4 NOBLILIEHUA ero NAoTHOCTU. MpuMepoM 0BbIMHbBIX Marepuanos MOTyT CryXuTb 6apuT, rematut
1 kapboHaT KanbLus.

0.1.5 MNoHATUe ocefaHUA YTAXENUTENA NPUMEHAETCA K CMOXHBIM CKBaXUHaM, KOTOpble BeCbMa pacnpocTpa-
HeHbl. OHU BKNtoYatoT B cebs: ycrioBuA Belcokux TemnepaTyp u aasneHuns (HTHP), 6ypeHue ¢ 6onblinm oTxofom oT
BepTukanu (ERD) u KpyTble HaknoHHble ckBaXxuHbl. OceflaHne yTHKENUTeNns UMeeT BaXHOe 3HaYeHUe B CneayoLmux
cnyyasx:

a) Npu pacqeTe CKBaXMHHOMO M pocTaTuYeckoro aBneHus;

b) npu KoHTpone ckBaxuHHOro AaBneHun Ans obecneqveHns cTabUNbHOCTU CKBaXMHbLI OTHOCUTENbHO NPUTOKa U
BblHOCA;

C) Np¥ HecTabWnNbHOCTU CTBONA CKBaXWUHbLI BCIEACTBUE CHUKEHNA 9 eKTUBHOW NNOTHOCTU pacTBopa;

d) npu 3acTpeBaHumn BypunbHbIX TPy,

€) Npu CrnoXHOCTAX ¢ obcafKoi n kKapoTaxem,

f) Nnpu oueHKe 3 PeKTUBHOCTN NPOMBIBKW CTBONA.

0.2 Yka3saHusa no UCNonb30BaHUIO METOAOB KOHTPOSA ocefaHun

0.2.1 OnbIT Noka3bIBaET, YTO OCEAAHUS YTAXENUTENA HEBO3MOXHO NONHOCTLIO U3bexaTb. OAHAKO ero MOXHO KOH-
TPONUpoBaTh B TAKOM CTENeHU, YToObl He AONYCTUTL OTPULATENBHOMO BAUAHWUA Ha onepauun BypeHus. OceaaHune yTa-
XKenuTena cBs3aHo He Tonbko ¢ BypoBEIM pacTBOPOM. Ha oceflaHne Takke BNUAIT reOMeTPUA CTBONA CKBaXWHbLI, OKpY-
Xalolwasa cKBaXuHy cpefa M ycrioBusi akcnnyatauun. OnpeaeneHHble ycnosus npu onepauusax Gypenus cnocobctayior
oceflaHuio B AUHAMUYECKOM pexuMe. BeposTHOCTU AUHAMUYECKOro ocelaHns cnocoBCTBYIOT SKCLIEHTPUYHOCTL TPY6bI,
KaK, HanpuMep, NpU CrycKe B UCKPUBITEHHYIO CKBaXWHY, N HU3KWE CKOPOCTU B KONbLEBOM NpOCTpaHCTBe, Hanpumep, Me-
Hee 33 M/MUH (100 dyT/MUH).

0.2.2 B HacTosLee NpUNOXeHNe BKITIOYEHbI NPUMEpPLI pac4eToB, UNNICTPUPYIOLLME BO3MOXHOE BNUSIHUE Oceaa-
HUA YTAXKENUTENA Ha JlaBleHNe B CKBaXUHE U BO3MOXHOCTb KOHTPONA Taknx W3MeHeHui Ha Byposoil nnolaake. Beunay
CNOXHOCTU AaHHOW NpobremMbl HEBO3MOXHO MPEANOXUTb €ANHBIN NPEANOYTUTENBHBIN METOZ KOHTPOIIA OCefaHns yTsKe-
nutensa. PekoMeHAyeTCA UCNONb3oBaTb KOMBUHALMIO psfa METOANK ANA NONYYEHUA Ka4eCTBEHHON OLIEHKU BO3MOXHOCTH
ocefaHna U OUEHKN MPEeUMYLLECTB MoTeHLMarnbHBIX Mep Mo ero NPpeAoTBpaLLeHNio, HanpuMep, AobaBneHnss XMMUYeckux
BelecTs B cucTeMy 6ypoBoro pacteopa. B HacToAWweM NpUNoXeHUU AaHbl NATL METOAO0B KOHTPONSA OCeAaHus yTsKenu-
Tens. YeTblpe N3 HUX OCHOBaHbI Ha HEMOCPEACTBEHHOM M3MEpeHUN, a NATLIN — Ha rmapaBnMyecknx pacyeTtax. Bee naTb
METOA 0B NOAXOAAT AN NPUMEHEHUA Ha BypoBOi NNoLwagke.

0.2.3 Huxe npusefeHbl 3TU NATbL METOA0B!

a) KOHTPONb ocefiaHUA YTsDKeNnuTeNsa ¢ NoBepxHocTu (pasgen O.3),

b) noneBoi KOHTPONb O0ceaHUsi, OCHOBaHHBbI Ha NNOTHOCTU B ckBaxuHe (pasgen O.4),

C) AMHaAMMYecKoe UcTbiTaHUe ocefjaHmns yTaxenutena — metoa VSST (pasaen O.5);

d) usmepeHue peonoruueckux xapakrepucTuk 6ypoBoro pacteopa, y KOToporo Habrnogaetca ocefaHue yTsbKenu-
Tensa (pasgen O.6),

€) NonNeBoi KOHTPOIb OCefjaHUsA, OCHOBaHHbLIN Ha KPUTUYECKOM HaNPSXKeHUW caBUra Ha cTeHke (pasgen O.7).
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0.2.4 3a BLIGOp MeTOAA MU METOAOB KOHTPONA HECET OTBETCTBEHHOCTL UHXeHep. Buibop AonkeH 6bITh cBA3aH co
CNOXHOCTBIO CKBaXXWUHBI U BEPOSITHOCTLIO OCEaHUA YTAXENUTENS B NONeBbIX YCroBusX. KOHTponb UsMeHeHNs yaenbLHoro
Beca 6ypoBoro pactsopa ¢ NOBEPXHOCTH ABNAETCA onpeaeneHuem de facto Hanuuua oceflaHus. OnpefeneHne NNOTHOCTH
B CKBaXXMHe He Bcera BO3MOXHO, MOCKONbKY OHO OCHOBaHO Ha CycKe criearnbHbIX CKBaXXMHHbLIX Npu6opoB B GypunbHyto
KONOHHY. [MpeanoXeHHbIe 31eCb IKCNEPUMEHTaNbHbIE METOALI MOMYT UCMONbL30BaTLCA NO OTAENBHOCTM UMK B KOMOUHA-
uuun. Metoa MofenmpoBaHusl, OCHOBaHHBbI Ha KpUTUYECKOM HanpsikKeHUM CAiBUra Ha CTEHKe, Nerko ocyLlecTBuM 1 Tpebyet
NPOCTLIX pacyeToB B CBOAHOIA Tabnuue.

0.2.5 Kaxxablit 3 MeTofioB fileTanbHo onucaH B pasgenax ¢ 0.3 no O.6.

0.2.6 B HacToSAWee BpeMA BeAyTCA UCCNeA0BaHUA KOPEHHBIX MPUYUH oceflaHna yTskenuTens. B cBA3mn ¢ aTuM Be-
JAeTcs 3HauuTenbHasa paboTta No co3gaHnio HOBLIX METOAOB KOHTPOIMA U KONIMYECTBEHHOTO onpefeneHuns ocefanuns. Heko-
Topble U3 NOCNEAHUX METOAMUK NPUBEAEHEI B CNUcke nuTepaTyphbl (cM. pasgen O.8). B 6yayluem BO3MOXHO UX BKIOYEHUE
B OGHOBMNEHHOE NPUNOXEHUE, MOCBALLEHHOE KOHTPONIO OCEeAaHNs YTaXeNUTens.

0.3 KoHTponb ocefaHuA yTSXeNUTens ¢ NOBEPXHOCTU

0.3.1 NpuHuun

0.3.1.1 U3ameHeHMne nnoTHOCTM BYpOBOro pacTBopa Ha NMOBEPXHOCTU YacTo ABMNSAETCA NepBbIM NPU3HAKOM OcefjaHuns
YTSOKENUTENSA B CTBONE CKBAXKMUHBI.

0.3.1.2 PerynapHoe U3MepeHUe N KOHTPONb NAIOTHOCTU BypoBOro pactBopa Ha MOBEPXHOCTU BO3MOXHbLI Ha Bcex
OypoBbIX nrowagkax.

0.3.1.3 Kone6aHna NNOTHOCTW Ha NOBEPXHOCTK KnaccuduLmpoBaHhl kak de facto KpuTepuii B onpefeneHnn oceaa-
HUA yTspKenuTens (M. pasgen O.1.3).

0.3.1.4 Bapunauyuu nnotHocTu BypoBoro pactsopa MoryT 6biTb 06Hapy»KeHbl NMpy perynsapHoM onpefeneHun nnor-
HOCTU Ha NOBEPXHOCTU, BXOASALLEM B LUTATHLIA PEXNUM AEATENLHOCTA N PEMMCTPUPYEMOM Ha MOCTOSIHHOR OCHOBeE.

0.3.1.5 MpUHATOIR NPaKTUKON KONUYECTBEHHOrO ornpefenieHnsi oceflaHns YTsHKeNnuTens no UsMepeHnusiM MnoTHOCTH
Ha NMoBEPXHOCTM ABNSETCA Nony4YeHWe Npo6 6ypoBOro pacTeopa, BEIXOASLLErO U3 CKBaXUHbI MPU CMYCKe B CKBAXMWHY U CTY-
neH4YaTol LMPKYNALMUM UK NPU LUPKYNALWK C LUenblo NOAHATUS HaBepx 6ypoBoOro Lwrnama ¢ JoroTOM Ha NOsHOW rmy6uHe,
HanpumMep, nepes NoAbEMOM UHCTPYMEHTa U3 CKBaXNHbI.

0.3.2 Annaparypa

0.3.2.1 Nioboe ycTPOHCTBO AMNSA W3MEPEHWUA MAOTHOCTM C TOYHOCTLIO M3MepeHus + 0,01 r/mn unmu + 10 ki/m3
(0,1 dyHT/rannion unu 0,5 dyHT/dyTS).

[nsa onpegeneHuna NNoTHOCTH BypoBoro pacteopa 06bIYHO NCNOMB3YIOT phlvaXHble Bechl. KOHCTPYKLUMA phlyax-
HbIX BECOB MpejycMaTpuBaeT ¢ OAHON CTOPOHLI KopoMbicna Yaly gns 6yposoro pactsopa W ¢ ApYroll CTOPOHbI —
3aKpensmeHHbIl NPOTUBOBEC, NPU 3TOM HanpaBnAlLas CKOMb3ALEro rpysa fomkHa cBo60AHO NepemelaTbes no
rpagyvpoBaHHo LWKane. My3bipek ypoBHS KpenuTcs Ha WTaHre Ans obecneveHns TOMHOCTM B3BewWwnBaHUA. pu He-
06X04MMOCTUN yBENWYEeHNS AMana3oHa B3BeLUMBAHUS MOTYT UCMOMb30BaTLCA pPasfM4YHble NPUCnocobneHns. YeTpoi-
CTBO MOANEXMNT YacTol KanMbpoBKe C NOMOLLbIO NPECHOW BOALI, HAMPUMep, pa3 B 04HY UNU fBe Headenu. MNokasaHue
ANs cBeXell BoAbl Npu TeMnepaType 21 °C (70 °F) aomkHo cocTaenaTte 1,00 r/mn unu 1000 kr/m3 (8,33 dyHT/rannoH
unun 62,4 yHT/pyT3). B NPOTUBHOM cryyae HeoBXOAUMO BhINOMHNUTE COOTBETCTBYIOLLYIO HACTPONKY € NOMOLLbIO pe-
rYNVpPOBOYHOIO BUHTA UMW KONMYECTBa CBMHLOBLIX APOBUHOK B OTBEPCTUU Ha KOHLe rpagyupoBaHHoro nneva. Kanu-
OpOBKY BEpXHEN MIOTHOCTU BLIMOMHAKT COMMacHO yKa3aHWAM Mpou3BOAUTENS Ha perynspHON OCHOBE, Hampumep,
eXerofHo.

MpumevyaHue — TpesnouTUTENEHBIM METOAOM SBIAETCS UCMOMNb30BaHWUE PhiYaXHbIX BECOB MNoj AaBNEHUEM.
OTo 0coBeHHO BaxHO B cUTyaLusX, korga GypoBoii pacTBOp U CUCTeMa MOToKa Ha MOoBEepPXHOCTU HensbexHo cospatoT cu-
Tyauuu ¢ BbICOKMM YPOBHEM BKITIOMEHUS BO3JyXa UMK KOrja pacTBOp CTAHOBUTCH CUITbHO rasvpoBaHHEIM (CM. pasgen 5
HaCTOsILLero cTaHgapTa, B KOTOPOM UCMOMb3YOTCS phlYaXHble BECH Moj faBrneHnem).

0.3.2.2 TepmomeTp agnanasoHoMm usmepeHuit ot 0 go 105 °C (ot 32 go 220 °F) ¢ TOMHOCTBI U3MeEpPeHUii
+0,25°C (£ 0,5 °F).

0.3.3 lNpouenypa

0.3.3.1 B gaHHOI npoLeaype UCNonb3yeTcsa U3MepeHe MOTHOCTU Ha NOBEPXHOCTM ANS NONyYeHUA NpeLcTasne-
HWS 0 NNOTHOCTM NPOG, B3ATLIX B pasnnYHbIX TOYKaX KOMbLEBOro NpocTpaHcTBa, COOTBETCTBYIOLMX PAAY 3apaHee onpe-
A eneHHbIX rMyBbuH U NHTepBaroB BPeMeHM.

0.3.3.2 [Jo cnycka MHCTpYMEHTa B CKBaXXMHY UMW ero NofHATUS HeobxoanMo onpeaenuTb psg rmMyouH B ckBaXuHe
UMW HTEPBarnoB BpeMeHW AN U3MepEeHNiA pacTBopa. ToYHbIe MHTepBarbl U NepuoAnYHOCTL B3ATUA Npob ByayT 3aBUCETL
OT KOHKPETHOW CKBaXWHbI M JOIKHBI yYUTEIBaTL €€ FTEOMETPUIO, YCIOBUA B CKBaXUHE U Apyrue paboyme MOMEHTHI.

0.3.3.3 MNnoTHocTb Npob BypoBoro pacTeopa € 3apaHee onpeaeneHHbIX My©ouH unu Yepes onpegeneHHble UHTep-
Barbl BpEMEHM N3MepSsoT C MOMOLLbIO PhiYaXHbIX BECOB. B COOTBETCTBYOLLMX Criydasx UCMOMb3YIOT pblYaXHble BEChI MOA
ZdaeneHuem (cM. O.3.2.1). Mpobbl oTGUpatoT cpasy nocrne o60pyaoBaHUA NePBUYHOIO KOHTpONSA TBepAoi dasbl (Bubpa-
LIMOHHBIX CUT) C y4ETOM CcAABUra BpeMeHW nepeHoca. PacyeT CABUHYTOR MyGuHbI AOMMKEH YyYNTEIBATb HEPABHOMEPHOCTb
reoMeTPUM CTBONAa CKBaXKWHLI, HanpuMep, U3BecTHoE yBenuyeHne ckBaxudel n KM o6beMHoro Hacoca. OTW MOMEHTbI
paccmoTpeHsl B O.3.4.
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0.3.3.4 Mo BO3MOXHOCTU BCe onpefeneHns NNoTHOCTU Ha NMOBEPXHOCTU CreAYeT NPOBOAWUTL NpU OAHOW Temmne-
patype, Hanpumep, 21 °C (70 °F). HesaBUCUMO OT 3TOrO, PEMMCTPUPYHOT HE TOMBKO NIIOTHOCTb, HO U COOTBETCTBYIOLLYHO
TemnepaTypy. 3TV faHHble UCMOMb3YIOT A5 YCTaHOBMEHUA rpadu4eckoin CBA3N MEXAY U3MEpPEHHOW NIOTHOCTLIO U Npes-
NOYTUTENBHON OMOPHON TemnepaTypon. TeMnepaTypy 3anucelBatoT ¢ TouHocTho Ao + 0,5 °C (+ 1,0 °F).

0.3.4 BbluncneHus

0.3.4.1 TnybuHy B3aTMA NPob paccyUTHIBAOT HA OCHOBAHWW BMECTUMOCTU KOMbLEBOrO NPOCTPaHCTBa M No-
Jayn HarHeTaTesnbHoro Hacoca (MexaHudeckuit KMA). B gaHHOM pacyeTe y4MThIBAOTCA TOMBKO U3BECTHbLIE U3MEHEe-
HUSt BMECTUMOCTM KOMNbLEBOro NPOCTPaHCTBa, CBA3AHHbLIE C U3MEHEHWEeM reoMeTPpUK, BKIoYasa yBenuyeHue cteona
CKBaXWHHbI:

4200V,

t OF

(©.1)

roet — BpeMs, MUH,
V), — 0BbeM KonbLeBoro npoctpaHcTaa, Gapp;
Q — nNpomn3BOAUTENBHOCTL Hacoca, rannoH/MuH;
E — KN4 Hacoca, %.
0.3.4.2 B coOTBETCTBYIOLLMX CIy4asx UCMONb3YIOT FIMHENHYO JuarpaMMy 3aBUCUMOCTU MNOTHOCTU OT TeMnepaTy-
pbl ANA NpUBeAEHUSA BCEX U3MEPEHHbBIX AaHHBIX K O4HOW OMOPHOM TeMnepaType.
MprMep U3MEHeHMsA NIOTHOCTU B 3aBUCUMMOCTU OT TeMMepaTypbl OBypoBoro pacTesopa Ha yrreBofopoaHON OcCHoBe
JaH Ha pucyHke O.1.
0.3.4.3 Bbl4MCNAIOT pa3HoCTL MeXAY MakcuMarnbHOM MNOTHOCTLIO pacTBopa U HOMWHaNEBHOW MNOTHOCTLIO pacTBopa
no ypaBHeHuto (O.2), KoTopas 3aTeM MOXET UCMONb30BaTLCA AN BbIMUCNIEHNUA NPpUBOAKK ocefaHus S no ypasHeHuto (O.3):

AP = Pmax ~ Pnom: (0.2)
S = exp(—10--22 ), (0.3)
Pnom

roe S — npusBogka oceganua (cM. [15]);
Pmax — MakcuMarbHas 3aperucTpuposaHHas NnoTHOCTL BypoBoro pacTeopa, hyHT/ranmnoH;

Prom — HOMUHarbHas NMOTHOCTL GypoOBOro pacTeopa, hyHT/ranmoH.

Y A
10,1

10,0

9,9

9,8

9,7

9,6

95 T T T T >
0 50 100 150 200 250 X

X — Temnepartypa, °F;
Y — nnoTHoCcTL Gyposoro pacteopa, PYHT/rannoH

PucyHok O.1 — MNpumep BapuaLmu NNOTHOCTU Ha NOBEPXHOCTU B 3aBUCUMOCTU OT TeMnepaTyphl
(bypoBoro pacTeopa Ha yrneBofopOAHOW OCHOBE)

0.3.5 lNpepacraBneHue AaHHbIX

0.3.5.1 3anucobiBaloT paboune ycnoBus CKBaXKMHbI B Tabnuuy nogbema UHCTpyMeHTa (Tabnuua O.1). B Hee Taloke
BKNIOYaOT HeobpaboTaHHbIE AaHHbIE U3MePEHUSA NNOTHOCTU BypoBOro pacTBopa OTHOCUTENLHO YUCNa XO[0B Hacoca U
BpPEMEHMU.
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OTYET O NOOABLEME BYPOBOIO PACTBOPA HA NMOBEPXHOCTb

CTPAHMUA W3_
Oneparop Nata
MEeHOBaHWe U HoMe

Hau P MybuHa/McTUHHan BepTMKanbHasa rmybuHa /| dyT

CKB@XUHbI

Homep MmecTopoxaeHus/ HaKoH CKBaXWHbI o

bnoka

PacnonoxeHue Pa3amep ckBaxuHbl A10iAM

LLiraT/npoBuHUus/cTpaHa BpemMms BbiBoAa U3 CKBaXUHBI 4

UHxeHep Pacxon rannoH/mMuH

MNpumedanms, aeicTamnA HoMuHarnbHasa nnoTHOCTL pacTBopa npu °F yHT/rannox
MakcumarbHas NnoTHOCTL pacTeopa npu °F yHT/rannox
MuHumarnbsHasa NNoTHOCTL pacTeopa fnpu °F pyHT/ransox
Pacxop npu 6ypeHnu go nogbema rannoH/mMuH
Ocepanve no VSST yHT/rannoH
MpuBogka ocefaHua R
VSST, noBblLLeHWE AaBneHns %

JAHHBIE NOOBEMA HA NOBEPXHOCTb

Bpemsa | Yucno | CaBuHyTtas
xopoB | rnybuHa,

MnoTtHocTk Bypo- | Temnepatypa | Baskoctb no | laso-
BOMO pacTBOpa, | B BLIKWAHOW |BUCKOIUMETPY | Bble

Peonorusa 6yposoro
pactBopa npun 120 °F

Hacoca dyT yHT/rannoH nuHUK, °F Mapuwa, ¢ ycTa-
HOBKM
Bypo- | Noa fa.-
Bble | neHnem
BeChl
Rgoo PV
Ra00 YP
Rogo LSYP
Ri00 Rs10c
Re R3.10, mun
Rs R3.30, mun
NPUMEYAHUA

103



FOCT 33697—2015

0.3.5.2 CTpoAT npocunb NIOTHOCTU Ha NOBEPXHOCTU KaK PyHKLMIO UCTUHHOW rNy6uHbl. [puMep npuBeaeH Ha
pucyHke O.2.

YA
21

20
194 1

18—

175

16 T T T >
0 5000 10 000 15000 20000 X

X — uaMepeHHas rmybuHa, ¢yT; Y — caBUHyTaa NNOTHOCTL GypoBoro pacteopa, pyHT/ranmnoH;
1 — HOMMHarbHaA NNoTHocTb BypoBoro pacteopa (17,9 dyHT/rannoH)

PucyHok O.2 — lNMpumep npoduna NNOTHOCTU Ha NOBEPXHOCTH,
OCHOBaHHbIW Ha JaHHBIX NPU BbIXOAE Ha NOBEPXHOCTb

0.4 MNoneBo# KOHTpoNb ocefaHUsl, OCHOBaHHbIW Ha NIOTHOCTU B CKBaXnHe

0.4.1 NMpuHUKN

0.4.1.1 Bo3HWUKHOBEHUE OCEAAHUS YTSXKENUTENS B CTBOME CKBaXUHBI MOXET 6biTb 06HapyXKeHo ¢ NnoMoLLbio paaa
CKBaXXMHHbLIX W3MEpEeHWiA, KOTopble BKIMIoYaloT B cebsi n3MepeHns MNOTHOCTU 1 AaBneHus, npeobpasoBaHHble B 3KBUBA-
NEHTHYIO LMPKYNALMOHHY0 NNoTHoCTL (ECD). OaHako uHTepnpeTaunst U3MeHeHWd NNOTHOCTN B CKBaXXUHE HEO[HO3HaY-
Ha, NOCKOIMbKY ApYrue NpudnHel, Bbi3biBaloLMe USMEHEHUE AaBNEHWUNA B CKBaXWUHE, MOTYT BIUATb Ha MIOTHOCTb, NMpU 3TOM
He BNWAA Ha BOZMOXHOCTb OCEAaHUsA yTAXenuTens.

0.4.1.2 371 dakTopbl MOFYT BKIO4YaTL BpalleHne GypunbHoW TpyObl, U3SMEHEHUA MOAAYN Hacoca U U3MEHeHUA
MMOTHOCTW pacTBopa BCMEACTBUE U3MEHEHUI TeMnepaTypsl U AaBneHusn. MoaToMy BaXHa npaBunbHas UHTepnpeTauns
cobbITWiA B ckBaXKMHe. 3T BONPOCHI Kak pas W o6cyKhatloTes B HacTosALweM pasaene.

0.4.2 lamMepeHue OaBNeHUA B CKBaXKMHe

0.4.2.1 CerogHsi B 6ypeHnn NOBCEMECTHO NMPUMEHSIOT NpUBopLI ANS N3MEpeHUS AaBNeHUs B CKBaXWHe. OTU Npu-
6opbl AN U3MepeHUs AaBreHus B 3aTpybbe B npouecce BypeHus, oBbIMHO MoMellaemble PSAOM C [ONOTOM, UMeoT
JaTduky, cYuTbIBalOLIME faBrneHue, npukragsiBaeMoe cTonbom GypoBoro pacTsopa B AaHHON KOHKPETHOW Touke, rae
HaxoguTes npubop (cM. [16] 1 [17]). BaTem, Ha MOBEPXHOCTH, USMEPEHUS, NONYYEHHLIE B CKBaXWHe, Npeobpa3sosLiBaloT B
NAOTHOCTb, UCMONB3YA CTaHgapTHoe ypaBHeHue (O.4):

P
= — 04
P = 0,052Drp (©4)
rae p — nnoTHocTk BypoBoro pacTeopa, pyHT/ranmnoH;
P — N3MepeHHoe JaBneHne, MaHOMETPUYECKOE, q)yHT/,qroﬁmz;

Dyyp— vcTHHas rmybuna no Beptukanu, dyT.

0.4.2.2 TINOTHOCTb, BLIYUCMEHHYIO NO U3MEPEHUAM AaBNEHUS B CKBaXWHe Npu LMpKynsaLun Byposoro pactsopa,
Ha3bIBAKT 3KBUBANEHTHOR LIMPKYIALMOHHON MNOTHOCTLIO (ECD), @ M3MepeHHyo Npu CTaTUHECKOM COCTOAHMN BypoBOro
pacTBopa — 3KBWBANEHTHOW cTaTuueckoi nnoTHocTbo (ESD). B 06bI4HBIX cryyvasx 6ypeHus ECD Bcerga 6yaeT Bhllle
ESD.

0.4.3 MpuU3HaKn COCTOSIHUA YTSKENUTENSA, NonyvyaemMbie C NMOMOLLbIO CKBaXXMHHBIX NpUBopoB n3MepeHus
AaBneHus

0.4.3.1 MNpoucxoasilee ¢ yTAXKENUTENEM MOXET OblTb 0BHapyXeHO U M3MEPEHO € NMOMOLLLIO CKBaXWHHBLIX Npu-
6opoB M3MepeHUs AaBneHWs NPU CTaTUYECKOM WNKU AUHAMUYECKOM COCTOSIHUM pacTBopa. [MoATBepXAeHUe ocefaHus
YTSOKENUTENS NpU CTaTUYECKOM COCTOSIHUM pacTBopa BMAHO Ha pucyHke O.3, rae npvBeAeHbl NokasaHnsa npubopa Ans
U3sMepeHuUs gaBneHus B 3aTpybbe Bo BpeMsi criycka GypUnbHOM KONOHHBI B CKBaXKWHY.
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12,0
°p
2000 — 13,4
Ib/gal
4000 — 9
6000 —
8000 —
12,0
10 000 Ib/gal
12000
14000

19,0
16000 Ib/gal

18000
Yl

X — 3KBMBasIeHTHas NAOTHOCTbL pacTBopa, hyHT/rannoH; Y — rnybuHa TVD (MCTMHHasA BepTukasnbHas), dyT;
1— [aHHble MOAeNNPOBaHUs; 2 — AaHHble AaBNEHUsI NPU CMyCKe B CKBAXUHY

MpunmevaHne — Cm.[18].

PucyHok 0.3 — M3MeHeHne NIOTHOCTY B CKBAXWHE, U3MEepPeHHOo
npn cnycke 6ypuibHON KOMOHHbI B CKBXKMHY

0.4.3.2 MNpwn ESD, paBHoli 13,4 hyHT/rannoH, CKBaXUHHbLIA NPUGOP OTMETW/T Ha4yas0 CHWKEHUS NAOTHOCTM Ha OT-
MeTke npumepHo 6000 cytoB TVD. MNOTHOCTbL Npogos/mkKana CHWXKaTbCcs npumepHo o 14 000 dytoB TVD. lanee us-
MepeHHas MA0THOCTb Hayasna yBenuumsatbCs Bbiwe 6a30BOi NIOTHOCTU 13,4 dyHT/rannoH, AOCTUTHYB MaKCUMasibHOro
3HavyeHus npumepHo 19,0 dpyHT/rannoH. Ha pucyHke O.3 BUAHbI NPU3HAKU OCefaHus yTSXKeNnuTens Ha rnybuHe Huxe
6000 chyToB 7vd:

a) CHMXEeHUe NNOTHOCTM C NOoCcNeayoLWmM ee NoBbILLEeHNEM;

b) KonebaHue nnoTtHocTn mexay 19,0 n 13,4 dpyHT/ranfioH, 4YTo faeT TeopeTnyeckoe 3HayeHue 5,6 yHT/ranioH
(19,0— 13,4 doyHT/rannon);

C) BeNnumHa ocepaHuna 5,6 dyt/rannoH, 4to npesbiwaeT 3HadeHne 0,5 dyT/rannoH, No onpegeneHnio ocefaHus
yTaxenuTtens. NoatoMy gaHHOe cOo6bITUE KBANUMULMPYETCA Kak ocefiaHne yTsxenutens.

0.4.3.3 B gpyrom cnydae, npu CNycke B CKBaXMWHY, ocefaHue yTshkenutens 6bi10 06HapyXeHo A0/0TOM Ha He-
CKOJbKMX Fy6uHax, kak BUAHO 13 pucyHke 0.4. pu cnycke B CKBaXXWHY HabniofaloTcsa He0H6BbACHMMbIE NMOBTOPAOLWMECSH
KonebaHns ESD (cBoliCTBEHHble ANS1 CNyyaeB ocefaHunsa yTsxenutens) Ha rnybuHe 1500, 4000 m 15 000 chytoB. Ha
15 000 chyTOB 6bINN BK/IOYEHBI HACOChl. M3MepeHHas Hu3kas NA0THOCTb noytu 10 doyHT/rannoH 6bICTPO Bo3pacTaeT Ao
12,3 doyHT/rannoH, korga BpalieHue 6YpubHOM KOJTOHHbI MOAXBATbIBAET YACTULbl YTSXKENUTENS, Nexalime Ha HKHel
CTEHKe CTBOJIa CKBaXWUHbl, U BOBJieKaeT UX B OCHOBHOW NOTOK. [lanee, korga f0N0TO AOCTUINIO OTMeTkM 21 200 chyToB,
Hacocbl 6bIM cHOBa BK/IYeEHbl, 1 ECD 6bIcTpo Bo3pocna ¢ 11,2 go noutn 14,2 oyHT/rannoH. Kak 1 B npegbigyuiem npu-
Mepe, KonebaHue NAOTHOCTM 6YpOBOro pacteopa 3 PyHT/ransioH KBanmuunpyeTt cobbiThe Kak ocefaHune yTsxenntens.
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FeomeTtpus Bec Bpema Bpawenue Motok [asneHue
Temneparypa
0 °C 100
[ny6uHa [aBneHue Ha cTosike
¢yt Bpems 0  dywr/moim 5000
Briok V Harpyskava kpiok | T, | o6/muH Pacxon ECD/ESD
-10 - +10 dyvic| O -cnn 500 0-200 06/muH_|0-1000 rannow/mw| 10 GyHT/rasuion 15
1500 00:00 :
1490
4000 01:00
3812
= I
L>000 - 07:45
6991
15240 08:30
é 6998
18530 [ 09:30 l|
7884 |
21200 23:45 _'2" "-}
8306
I l — =

PucyHok 0.4 — Bo3HUKHOBEHWUE OCeAaHNA YTAXKENUTENSA NPU AUHAMNYECKUX YCIIOBUAX

0.4.3.4 Bes BmewarenbcTea UMpKynupytowana cuctema 6yaer BblkasbiBaTb MEHbLUUE U Gonblune NNOTHOCTH B Te-
YEHMEe MHOTUX LIMKITOB LIMPKYISILIMK, NOKa CMCTEMA HE AOCTUIHET B KOHEYHOM cyeTe paBHoBecusi. OgHako Takue koneba-
HWUSA MOTYT NPEACTaBNATbL TPYAHOCTH ANS PEryNMPOBaHUsi CKBXKUHbI, NO3TOMY B2XHO ObICTPO pearMpoBath NpyU BO3HUKHO-
BEHUW OCEefaHus YyTskenuTens Ha GypoBOM nnoLwaake.

0.4.4 U3ameHeHus [gaBNeHUs B CKBaXMHE, He CBA3aHHbIe C OCeJaHUeM YTSDKeNUTens

0.4.4.1 NuTepnpeTauvs B NONeBbIX YCIOBUSX

B noneBbIX yCNOBUSIX MKBMEHEHUS JABNEHUN B CKBXKUHE MOTYT ObITh BbI3BaHb! ApYrMMM (pakTopamu, He CBSI3aHHbI-
MU C OceaaHvem yTspkenurens. UsameHeHne noaaum Hacoca, CKOpoCcTM BpaweHusi GypurnbHoi Tpy6bl M NNOTHOCTU pacTBoO-
pa (0COBEHHO B Cy4Yae MHBEPTHbLIX 3MYNbCUOHHbIX PACTBOPOB) MOXET NPUBECTU K M3MEHEHMIO MIOTHOCTU B CKBaXXMHE.
BaxHO noHMMaTh, YTO U3MEHEHUS! MNITOTHOCTH, BbI3BAHHbIE 3TUMM (DaKTOpaMK, He CBAI3aHbl C OCEAAHNEM YTsKEeNUTens.

0.4.4.2 N3smeHeHne nogaum Hacoca

0.4.4.2.1 Tpwv NOBLILLEHUUA UMK MOHWKEHUU NOAAUN HACOCA TPEHUE HA CTEHKE CKBRXKWHbLI COOTBETCTBEHHO MOBbI-
waetca unn noHwxkaercs. Mpubopbl Ans usmepeHust AaBNeHUst B CKBXXUHE U3MEPSIIOT 3T U3MEHEHUS1 B AABIEHUN B
KONbLEBOM NPOCTPAHCTBE, KOTOpble MOXHO nepesectu B ECD.

0.4.4.2.2 NameHeHuss ECD, BbI3BaHHbIE U3MEHEHUSIMM NOAAUM HACOCA, MOXHO NPeACKa3biBaTb, UCTIONb3YA NPO-
rpammbl ruapasnvkv 6ypoBoro pacteopa, KOTOpbieé MOTyT NPOBEPUTb, OXUAAETCH S USMEHEHUE B U3MEPSIEMOM AaBne-
HUW B CKBaXKWHE.

0.4.4.3 N3meHeHUs NNOTHOCTU B CKBAXKUHE

0.4.4.3.1 HekoTtopbie 6ypoBbie pacTBopbl, 0CO6EHHO MHBEPTHBIE 3MYIbCMOHHBIE PACTBOPLI U T€, B COCTaB KOTOPbIX
BXOAMUT He)Tb, CNOCOOHbLI U3MEHSATL NAOTHOCTL B 3aBUCMMOCTU OT TEMMNEPATYpL! U AABNEHUS.

0.4.4.3.2 3710 AiBNEHUe CBA3aHO UCKIIOYUTENBHO CO CXMMAEMOCTLIO PaCTBOPOB M TEMMOBLIM PaclUMpeHneM. 3TH
CBOWCTBA MOryT ObITb OXapaKTepn3oBaHbl C UCNOMNb30BaHMEM KO3(MULIMEHTOB, NONMYYEHHBIX MO 1labopaTopHbLIM AAHHBLIM
OOT.

0.4.4.3.3 B ctaHpapte [33] coaepxarca npouieaypbl 1 koadduLmeHTs!, HeobxoanMble Ans NPOrHO3MPOBaHUA NNOT-
HOCTM BypOBOIro pacTeopa B 3aBUCMMOCTH OT TEMNEpaTypbl U AABNEHWS.

0.4.4.4 NameHeHns cKOpOCTH BpaLLeHUA BypunbHo# TpyObl

0.4.4.4.1 VameHeHusi CKOPOCTH BpaLLeHns BypunbHOiA TpyObl Takke MOTYT BMUSITL Ha pe3ynbTaThl U3MEPEHUs AaB-
TNEHUs1 B CKBaXUHE.

0.4.4.4.2 Ha pucyHke O.5 nokasaHbl \3MEHEHUs1 AABNEHUS B CKBXMHE B pe3ynbrare konebaHuit ckopocTu spatle-
HUs GypunbHON TPyGbl, MONYyYEHHbIE C NOMOLLLIO CKBaXXUHHbIX NPMBGOpPOB U3MEpEeHUs! ABIEHUS.
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CpenHee uncno o60poTos
B MUHYTY Ha NOBEPXHOCTH,
06/MUH
0 50 100
Jatumnk naBneHus
B KONbLIEBOM MPOCTPaHCTBE
cbyHT/plloFlM2
MaHOMeTp
0 100 200

83 7183
7186

86 7184

80 1] ]
7171

86 7171

80 7171

68

70 =% } 7171

65 7164

50 : 7131

:‘; 1 12] |7128
7128

50 (. 7173

44 K

56 l 7176

62 I L — 7178

59 7110

06/MWH hyHT/AIoMMZ

1 — CKOPOCTb BPALLEHUs, 06/MUH; 2 — AaBNEHNE B CKBAXMHE, (DyHT/AI0AMZ

Pucynok 0.5 — BrninsiHme usmeHeHuih ckopocTu BpalleHus GypunbHon Tpy6bl Ha AaBneHne B CKBaXUHE

0.4.4.4.3 B3avMoageiCTBUE TaHreHUManbHbIX CKOpoCTe, 00pa3oBaHHLIX BpalleHUeM OypunLHOA KOMOHHLI, U Oce-
BbIX CKOPOCTEA B pe3ynsTaTte noaayyM Hacoca NnpMBoAMT K 00pa3oBaHMIo CNMpanbLHOMO NoToka u 6onee BLICOKOMY flaBne-
HUIO B CKBXUHE. DTO ABNEHUE 4acTo OTMevaeTcs npubopamm Ainst U3MEpPEHUs IaBNEeHNsl B CKBRXKMHE. OTU NOBLILLEHUSA
OABreHus B CKBaXkuHe 6bin n3MepeHbl B Xxofe noseBbix akcrnepuMeHToB (cm. [19], [20] m [21]). OnyGnukoeaHHbie paHHble
MoKasbIBaIOT, YTO 3TU NOBbILWEHUA 06bIMHO nexar B avanasoHe ot 0,05 ao 0,3 cyHT/rannoH nNpu CKOPOCTAX BpaLLEHWsi
6ypurribHON KONOHHBLI 50 1 200 06/MUH.

a) [ina koHKpeTHOro npoekta GypeHus usmeHeHuss ECD B ckBaxuHe, Bbi3BaHHbie TONLKO BpalleHueM GypunbHOW
KOMNOHHBbI, MOTYT ObITb U3MEPEHbI B NONEBbLIX YCNOBUSAX. Takue M3MEPEHUS YaCTO HA3bLIBAIOT BbISIBNEHUEM XapaKTEPHbIX
npusHakoB — fingerprinting. O6bI4HO Fyulle BCEro NPOBOAUTL 3TV MCTIbITAHUA BHYTPU CBEXELIEMEHTUPOBaHHOW obcan-
HOW KOJOHHbI A0 Hayana pa3bypuBaHusi. TO UCKITIOYAET HANMMYME LWamMa B KOJTbLIEBOM MPOCTPAHCTBE, KOTOPbIA MOXET
BNUATb HA U3MeHeHue NNoTHoCcTM. MoxeT GbiTh BbIOpaH psa nogay Hacoca u CKopocTei BpalieHus GypunbHoi Tpybbl;
3TN 3HaYEHUS! IOMKHBLI BKNIOYATL B CE0S1 MUHMMAarbHbLIE U MaKCUMArbHbIE YPOBHM, UCTONb3yeMble npy GypeHun. Mpumep
MaTpuLbl NS BbIIBIIEHUA XapaKTepHbIX MPU3HakoB nokasaH B Tabmvue O.2.

Tabnuya 0.2 — Marpuubl Anisl BbISIBIIEHUSA XapaKTepHbIX NPU3HAKoB BNUSIHUA BpalleHus GypunbHoi Tpybbl Ha nnoT-
HOCTb B CKBXUHE

CKOpOCTb, MuHuManbHas nogava CpeAHﬂﬂ noaava MakcumanbHas noaaJa
06/mMnH Hacoca 1 Hacoca 2 Hacoca 3
1 X141 X21 X31
2 X12 X2 X32
3 X13 X23 X33

b) PeaynbTaThl 3KCIEPUMEHTA MO BLISIBNIEHUIO XapaKTEPHbIX NPU3HAKOB B MONEBLIX YCIOBUAX NOKA3aHbI HA PUCYHKE
0.6. OHM MOryT UCMOMB30BATLCS AN UHTEPNONSALMU OXWIAEMbIX YBEMUUEHUIA MMOTHOCTU B CKBXKUHE NPU U3MEHEHUN
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nofa4u Hacoca U CKOpOCTM BpalleHUsi BypuIbHOI KONOHHB! NpU BypeHnn Huxe Galumaka o6cafHOW KONOHHLI B Heobca-
XEHHOM CTBONE CKBaXXUHbI. BaxHo, YTO6bI cucTeMa LiMpKynuposana rnpu BLICOKOA CKOPOCTU B KOMNbLLIEBOM NMPOCTpaHCTBE
(no BO3MOXHOCTH, 225—250 yT/MUH) [0 U3MepeHmns ANs YAaneHUs oreneHHoro BypoBoro pacTBopa U3 KonbLieBoro npo-
CTpaHcTBa.

YA
0,12
0,08
1
0,04 2 e
3
0 T T >

I 1 iyl
40 80 120 160 200 X

X — ckopocCTb BpalleHus 6ypurnbHow Tpy6bl, 06/MUH; Y — namepeHHoe yBenuueHwe ECD, ¢yHT/ranmnoH;
1 — xapakTepHbIii NpuaHak npu 1,000 rannoH/MuH; 2 — xapakTepHblil npusHak npy 900 rannoH/MuH;
3 — xapakTepHbiit npusHak 1,100 rannoH/mMuH

MpumMeyaHue — CMm.[21]

PucyHok O.6 — BrisiBnieHue xapakTepHbIX NpusHakoB gns bacceitna CeBepHoro mops
ANA Tpex 3HavYeHUi pacxofa U YeTbipex CKopocTei BpalleHUs1 GypUnbHOA KONOHHbI

¢) MiameHeHus faBneHus, BbI3BaHHbIE BpaLleHUeM BypUnbHOIA KONMOHHBI, MOTYT GbITb CMOAENUPOBaHLl MaTemaTu-
Yecku. Beina nocTpoeHa cnoxHaa MatemaTudeckas Moaenb ANA CNMpanbHOro NOToKa ¢ Lenbio NPOrHo3upoBaHWUA NoBbI-
LUEHMWA AaBleHNUs B CKBaXWHE OT CKOPOCTEN BpalleHUs, 06bIMHO UCNONb3YeMbIX Ha MecTopoxaeHuu (cMm. [21]). B sToit pa-
60Te TaHreHUManbHbLIe CKOPOCTH, Bbi3BaHHbIE BpalleHnem 6ypunbHON KONOHHLI, B3aUMOCBA3aHbLI C 0CEBbIMU CKOPOCTAMMU,
obpasysi CKOPOCTU cnupanbHOro ABMxeHWs notoka. CKOpOCTM BO3NeE CTEHOK 3abuBHONW TpyObl 3aTeM MCNoOnb3yoTea ANA
onpefeneHnsa NPoOrHo3npyeMbIX CKoOpocTei caBUra y CTEHKU, KOTopble, B CBOIO O4epeab, UCNONb3YIOTCA ANSA BbIMUCTIEHUA
nageHvs aaBneHus pacTeopa.

d) MockonbKy faHHbIE BEIYUCTIEHUS CMOXHEI U HE MOTYT GbITh BhINOSIHEHB! NPOCTHLIMUA YpaBHEHNAMU, BbIN UCNONb-
30BaH Jpyrov nogxod M BbIBOAA NPOCTOro 3BPUCTUHMECKOrO YPaBHEHWUA UMU CUCTEMBI YpaBHEHWUI, KoTopble MoryT obe-
cneynTb yaobHoe pelleHue (cM. [22]). BbiBefeHHOe ypaBHEHUE BKITIOYAET [BE OCHOBHbIE NEPEMEHHbIE: OTHOLLEHUE Ana-
METPOB reOMETPUN CTBOMA CKBAXUHbI U CKOPOCTb BpalleHWs BypunbHOA KONoHHE! (06/MUH). OHU MOTYT UCNONBL30BaTLCA
A4NA BBIYUCNEHUS OXKMAAEMOro MOBLILLIEHUS JaBreHWs B onpeferneHHoOM UHTepBane. B aTol paboTe obluee ypaBHeHUe
AaHo Kak ypaBHeHue (O.5):

2
AP:(—1,0792%)+ (17,982%) (0,00001L) 7|, (0.5)

rae Ap — oxupaeMoe NoBbILUEHUE [aBMeHUs, MaHOMeTpUYeckoe, yHT/AoNM?;
d — BHYTPEHHWIA guamMeTp TpyObl, 4HOAM;
D — HapyxHblii guameTp TpyObl UM BHYTPEHHWUIA fnaMeTp HeobcaXeHHOW CKBaXMUHbI, JHOAM;
L — AnuHa XUBOro ceveHus, dyT;
n — BpaweHue BypunbHON KONMOHHbI, 06/MUH.
e) YeenuyeHne ECD BbIMMCRIAIOT Kak:
AP

— = 0.6
0,052 Dryp (©.6)

APECD-rot =

0.4.5 TeopeTuyeckas NNOTHOCTb pacTBOpa B CKBaXWHe, 3a UCKNIoYeHUeM adpcpekroB no 0.4.4
0.4.5.1 TeopeTudeckne MIOTHOCTU B CKBaXUHE MOXHO BbIMUCIUTL Kak AfA CTaTUYeCcKoro, Tak U MHaMn4ecKoro
cnyyasi. B ctaTudeckom criydae NnoTHOCTbL pacTBopa B CKBaXMHe AomkHa GbiTb paBHa ESD. Jliobble NnoTHOCTY Bhille Unu
Huxe, Yem ESD + 0,5 dyHT/rannoH, MOryT CHMTATLCA Cry4qaeM OCeflaHusa YTaXKenuTensa. OTo He KacaeTcs TexX y4acTKoB

KornbLieBOro NpocTpaHcTBa, Kyga bblna 3akadaHa nopumsa TaMrnoHaXHoro pacTeopa ¢ yTsXenuTenem 4o nogbeMa U3 ckea-
XWHBI. B 3TOM crny4vae BbiCOKas MIOTHOCTb B y4acTKe KOMbLEBOro NpocTpaHCcTBa 3annaHupoBaHa n Hecrny4aiHa.
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0.4.5.2 B guHaMuyecKkux criydasix NioTHOCTb B CKBaXWHe Npu BpalleHUn 6ypunbHON KONOHHBI A0MKHA BKOYATD:

a) PECD-hyd: KOTOPasi BKrlio4aeT B cebsa ESD, nageHune faBneHnUs LUPKYNsLum 1 JONONHUTENbHOE BAUSHWE Ha NNoT-
HOCTb WNama B KOMbLEBOM MPOCTPAHCTBE, NMPOrHO3UPYEMOE MO MOAENN OYUCTKN CKBaXMHLI;

b) Avgcp.rot: ONPEAENSEMYIO N0 YpaBHeHuto (O.6) unn nHTepnonupyemyio, kak onucaHo s 0.4.4.4.3.

0.4.5.3 MonHaa nporHosupyemas ECD 6ypoBoro pacTsopa B KOfbLEBOM MPOCTPAHCTBE NPpU LMPKYNALWUKN JOMKHa
COCTaBNATb:

PECD-tot = PECD-hyd + APECD-rots (0.7)

TA€ PECD-hyd — NaAEHNe JaBNeHns U AOMONHUTENbHOE BNUsHNE LiNaMa Ha NNoTHOCTE;
APECD.rot — W3MEHEHUe flaBNneHns BCnefcTBue BpalleHus.

0.4.5.4 Ecn pgcp B CTBOSE CKBaXWHbI, U3MEPEHHOE MPY MOMOLLM CKBaXWHHLIX NPUEOPOB, BhilLE UMM HUXE, YeM
PECD-tot ((PYHT/ranmoH), To cylecTByeT BepOATHOCTL COBLITUA OCcelaHns yTskenuTens n TpebyeTca AanbHenLnin aHanus.

0.4.6 Ocepanue yTsnkenuTens, Bbi3BaHHOE TONbKO BpalleHneM 6ypunbHo# Tpy6Gbl

0.4.6.1 lNpoBoauUnocs MoAenupoBaHUe BEPOSTHOCTU OCEAaHUs YTSDKENUTENS Nofj BAUSHUEM MEANEHHOro Bpa-
WweHus BypunbHoii Tpybbl B cTaTudeckoM pactBope (cM. [22]). MpumepoM HeOBXOAUMOCTH ANA TaKoro MoAENUpoBaHUs
ABNAETCA cuTyaums Ha GypoBoil nnowagke, koraa 6ypoBUK B oXuAaHUM NoroAbl Bpalaet 6ypoByto KONOHHY ¢ Manon
cKopocTbio (5—25 06/MuH) AN NpepoTBpaLLEeHUsi BEPOATHOCTU AuddepeHLMansHoro npuxeara.

0.4.6.2 B npouecce MoaennposaHusa 660 06HapyXeHo, YTO NMPU HU3KMX CKOPOCTSX BpaLieHnA GypUnbHOA KONOH-
Hbl B CTATU4eCKOM pacTBOpE CYLUECTBYET BEPOATHOCTb OCeflaHns yTsbkenuTens. BaskocTe pactBopa Huxe Bcero B6nuan
BpallatoLeiica BypunbHOW KOMOHHLI, Kak NokasaHo Ha pucyHke O.7.

YA}
8

K\\\m\, >

| ——

0 T T T T >
0,01 0,02 0,03 0,04 0,06 X

po

X — 3as0p, M; Y — BA3KOCTb, MNasc; 7 — 5 06/MuH; 2 — 10 06/MUH;
3 — 15 06/MuH; 4 — 20 06/MuH; 5 — 25 06/MUH

MpumevyaHne — Cm. [23]

PucyHok O.7 — PacnpefieneHue BA3KOCTU pacTBopa B 3a30pe KOMbLEBOro NPOCTPaHCTRA,
Bbl3BaHHoe BpalleHueM GypuibHOM KOSMOHHBI B cTaTUdeckom GypoBoM pacTBope

0.4.6.3 MNogobHoe yMeHbLUEHWE BA3KOCTU pacTBopa B CPeAe, yKe AEMOHCTPUPYIOLLER HU3KYIO BA3KOCTb, MOXET
YCKOPUTL 0cefaHue yTaxenuTens. MNageHne BA3KOCTU pacTBopa Y CTeHKM BpallatoLeiics 6ypunbHoi Tpybbl umeeT Gonee
CepbesHbIe MOCNEACTBUSA B CryYae SKCLIEHTPUYHOCTH, HEXENN KOHLIEHTPUYHOCTU pacronoKeHus.

0.5 lIuHamMnyeckoe UCNbITaHNe oceaaHus yTskenutensi — merop, VSST

0.5.1 NMpuHUUN

0.5.1.1 B ucnbiTaHuu Ha BUCKO3UMETPe C unsrpoM ocaxaeHus (Viscometer Sag Shoe Test, VSST), kotopoe
MOXE€T NPOBOAWUTLCHA Kak Ha GypoBoit nnowagke, Tak U B nabopartopuu, usmepsercsl TeHgeHUus BypoBoro pacTBopa Kak
“cnornb3yemoro Ha SypoBoii, Tak U NPUroTOBNIEHHOro B NabopaTopuu, NpU AMHaMUYECKUX YCITOBUSIX.

0.5.1.2 UcnbiTaHne VSST oTKpbiBaeT BHYTPEHHEE CBOWUCTBO pacTBOpa, HE3aBUCMMO OT YCITOBUIA, MPU KOTOPbIX OH
ucrnonb3oBancs unn GyaeT Mcnonb3oBaTbesl. Kak TakoBble pe3ynbraTbl 9TOr0 UCMbITaHWS AOJDKHLI UCMONb30BaTbCA CO-
BMECTHO € 3KCNAyaTauWOHHBIMW pakTopamu ANs yCTaHOBMEHUS COOTHOLLUEHWUS C oceflaHNeM, 3aperucTpupoBaHHBEIM B
noneBbIX YCNOBUAX (aHANOrM4YHO TOMY, Kak U3MepeHHbI Npeaen TeKy4ecTu HeobXoAUMO UCNoNb30BaTh COBMECTHO C €ro
3KCnyaTaunoHHbIMKU hakTopamn ANS YyCTaHOBIIEHUSI COOTHOLLIEHUS C NOTepel AaBneHuns).

0.5.1.3 ObosHadeHue ucneitaHna VSST KOMBUHMPOBAHO U3 pOTALMOHHOINO BUCKO3UMETPA, MCMONb3yeMOoro Kak
MUKCEp, U BCTaBKN U3 TepmonnacTa (punsrpa ocefaHns), KOHCTPYKLUS KOTOPOWA MNO3BONSET cobmpaTb OCEBLUUIA YTSKENU-
Terb B HWXKHeWH YacTn TepMocTakaHa BuckosumeTpa. Ha pucyHke O.8 nokasaHo ocHoBHoe obopyaoBaHUue, Heobxogumoe
Ansa uenbitaHus VSST.
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1— wnpuy; 2 — c6opHblii kKaHan; 3 — poTop BMUCKO3UMETpa; 4 — hunbTp ocaxaeHua VSST,
5 — mMeTannmyeckuii ONopHbIi Anck; 6 — TepmocTakaH

PucyHok 0.8 — OcHoBHOe 06opyAoBaHue Ans meToga

0.5.1.4 TeHgeHUMSA K OcefaHuio onpenenseTca no Bo3pacTaHuio NIOTHOCTU NPob, B3ATbIX U3 COOPHOro kaHana 3a
nepuog, spemenn 30 MUH. NpW CTaHAapTHON TemnepaType 1 CornacoBaHHOW CKOPOCTU caBwura.

0.5.1.5 VicnbiTaHne Ha 3axBaT YTsHXKenuTens MoXeT ObiTb NPOBEeAEHO Kak AOoMO/IHUTeNbHOe U3MepeHve 41a onpe-
JeneHvs yganeHns cnos npy 6onee BbICOKMX YPOBHSAX cABura. PesynbTaTbl MOryT ObiTb MCMO/b30BaHbl 4715 onpeAeneHuns
BO3MOXHOCTU yAaneHnsa CMosi B NOJIEBbLIX YC/TIOBUAX A0 NOAbeMa MHCTPYMEHTa U3 CKBaXKNHbI.

0.5.2 Annapartypa

0.5.2.1 BUCKO3MMETP C NPSIMbIMK MOKa3aHUAMM, NPUBOAVMBIV B ABVXEHME anekTpogsuratenem (cMm. pasmepsi B 7.3.1.1).

0.5.2.2 CekyHgomep wan Talimep € TOYHOCTbIO A0 + 1c.

0.5.2.3 Yawwa BMCKO3MMETPA C PEryIMpPyeEMOil TeMnepaTypoil.

MpumedaHne — OUILTP OcelaHns BXOAWUT B TePMOCTakaH BUCKO3MMETpa 6e3 0co60ro ycuams.

0.5.2.4 TepmomeTp AnanasoHoM nsmepennii ot 0 go 105 °C (ot 32 go 220 °F) ¢ TOYHOCTbIO U3MepeHunin + 1 °C (£2 °F).

0.5.2.5 MegunumHcknii CTEKAAHHbIA wnpuy, 10 ma, COCTaBHOM, CTOMKUIA K pacTBopuTento, Norm-Jet® nponsBoacTsa
HSW GmBH nnun aHanornyHbIi.

0.5.2.6 [l03MpoBOYHasA uria c TynbiM KOHLOM, 6 AtiiMOB, 14 pa3mep C N0EPOBCKAM Pa3beMOM.

0.5.2.7 Becbl yudposble, ¢ paspeweHnem 0,01 r. Becbl ¢ TPONHLIM NAEYOM MOrYT MCMOMb30BaTLCA B MONe, rae
oXungaeTtca 3HaumTeNbHas BMbpauus.

0.5.2.8 MNukHomeTp um Yawwa petopTsl, 10 M.

MpumedaHne — TIMKHOMETP He TpebyeTcs, ecnu ucnbiTaHWe NPOBOAMTCSA Ha 6ypOBOI M/oWAAKEe WK ecnn
npoueaypa BK/OYaeT B ce6sl MCMbITAHWE Ha 3axBaT YTSHKENUTENS.

0.5.2.9 NonaTouka, 6 AOWMOB UM aHaor.

0.5.2.10 AuctunnupoBaHHasa Boja.

0.5.2.11 Mwukcep Multimixer, cnoco6HbIn paboTatb Ha ckopocTu (11 500 + 300) 06/MUH NOA, Harpy3koW, C OAHUM
puceHbIM MNEeNepomM AnaMmeTpom npumMmepHo 25,4 mm (1 Atoiim).

0.5.2.12 EmkocTb An1a cmelwmBaHusa rnybuHoii 180 mm (7,125 gwoiva), d = 97 (3,75 atolima) B BepxHeli yactu 1
70 Mm (2,75 groiima) B HUXKHEA.

0.5.2.13 dunbtp ocegaHusa VSST (Sag Shoe) ourypHbIin, LMANHAPUYECKNIA AUCK, N3rOTOBNEHHBIA 13 Delrin® nnn
aHa/I0TMYHOro TepMoNAacTUYHOrO matepuana, makcumanbHbiM gnametpom (57 + 0,38) mm [(2,35 + 0,015) atonmal n
AnvHoli 27,7 mm (1,09 groima). KaHan npegcTtaBnsieT co6oii )enobok, Npope3aHHblii B TEPMONIAaCcTUKOBOM AUCKE U Me-
TanIN4ecKoM OMOPHOM AWCKe, KOTOPbI AOXOAUT A0 AHA TepMocTakaHa. MeTannyecknin AnMCK Ncnonb3yeTcs ToNbKo AN
yBe/IMYeHns Macchbl oUIbTpa ocefaHunst, YToObl OH He BCMJIbI1 Mpu paboTe CoYeHb MIOTHbIM PAacTBOPOM.

0.5.3 MeToaunka

0.5.3.1 Cbopka o0bopygoBaHus

0.5.3.1.1 dunbTp ocefaHns ycTaHaBNMBAKOT B TepMOCTakaH, KOTOPbIi NOTOM yCTaHaB/MBaETCA Ha NAacTuHy Bu-
cKo3umeTpa.

0.5.3.1.2 MnacTHy NOoAHMMAIOT, NMoka BEPXHAS YacTb ubTpa 0CefaHns He KOCHETCS HUXKHe yacTu pykasa Bu-
CKO3UMETpa, M 0TMEeYaloT OMopy y BEPXHEro Kpas 3anopHOro MexaHusma.
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0.5.3.1.3 lNnacTuHy 1 TepMoCTaKkaH OnycKaroT Ha OCHOBY U oTMedatoT onopy Ha 7 MM (0,25 Aroiima) HUxe NepBoid OTMETKW.
0.5.3.1.4 Wnpuy c NpucoeguHEHHOW WUIMOA C TYNbIM KOHLOM KanubpytoT, MCnomnb3ys 4UCTUNIMPOBaHHYIO BOAY W
LudpoBble Beckl. M3 LunuHapa WnpuLa BelfaBnnBatoT Kak MOXHO GonbLUe Bofbl M HACYXO BLITUPAKOT HapYXHYI0 YacTb.

MpuMevyaHue — [UMKHOMETP WK Yally PeTOPThI KanUGPyOT AUCTUNNIMPOBAHHOI BOZOIA, €Cnin OHM GyayT uUc-
Morb30BaTbCA A1 U3MEPEHUS MIOTHOCTH.

0.5.3.2 MiamepeHune ocefaHuA

0.5.3.2.1 OunbTp ocefaHus ycTaHaBnMuMBakoT B TepMOCTakaH Tak, YTobbl o cbopHoro kaHana 6bino nerko Jota-
HYTbCA WnpuLeM, Harnpumep, ot 60° Ao 90° ¢ noboi CTOPOHbLI OT OCEBOM NMUHUM BUCKO3UMETPA.

0.5.3.2.2 TepmocTakaH ¢ hUnerpom ocegaHus HarpesatoT go 49 °C (120 °F).

0.5.3.2.3 B emkocTb ot6upateT 350 mn npoby pacTBopa, XOpOLLO NepemMeLUvBatoT U nepenusatoT npumepHo 140 mn
B TepMocTaKaH. Hanbonee foOCTOBEPHbIE pe3ynbTaThl NONyYarTes NpU HadanbHoW TemnepaType pacTtsopa, Gruakoi
K 49 °C (120 °F) ans MMHUMU3auuKu ocefaHuns npu Harpese. BypoBoii pacteop HarpesatoT Ao 49 °C (120 °F) npu nepe-
MeLUMBaHUK cO CKOpOCThIO 600 06/MUH.

0.5.3.2.4 BepxHwuii kpaii 3anopHOro MexaHu3mMa BUCKO3MMETPa yCTaHaBNNBaIoT U (hUKCUPYIOT Tak, YTobbl OH coBragarn
C OTMETKOM Ha ornope. BepxHsas YacTb duneTpa ocefaHns formkHa 6biTe Ha 7 MM (0,25 AtoliMa) HKe pyKaBa BUCKO3UMETpA.

0.5.3.2.5 Buckosumetp yctaHaBnveatoT Ha 100 o6/MuH 1 3anyckatoT Taiimep Ha 30 MUH.

0.5.3.2.6 C noMolLLbto LWnpuLa ¢ TYNoi J03NPOBOYHOW UITION, M3 KOTOPOTro BEITECHEH BO3AYX, Habupalot 4yTh 6onee
10 mn BypoBoro pacTsopa, OCTaBLUErocs B EMKOCTU. M3 wnpuua u uimbl BLITECHSAIOT OCTaBLUWMIACA BO3AYX WU BAABNWBAIOT
nopLieHb o 10 Mn rpagynpoBOYHOA OTMETKMW. [TOBEPXHOCTM J03MPOBOYHON UMbl W LUNPUL@ HAYUCTO U HACcyXO BbITUPAIOT.

0.5.3.2.7 LWLnpwny ¢ pacTBOPOM B3BELUMBAIOT M 3aMUCHLIBAKOT Maccy Kak mMgq B rpaMmax.

MpuMevyaHne — TMpu MCNONBE3OBaHUM MUKHOMETPA UMK YaLLK PETOPTHI PAcTBOP NEPEHOCAT B HUX U3 LLMpULa,
B3BELUMBAKT 1 3an1CLIBaOT Maccy Kak mg4 B rpaMmax.

0.5.3.2.8 BpallleH1e BUCKO3UMETpa OCTaHaBnunearoT no ucredeHun 30 MUH. nepuofa UcnbITaHUus.

0.5.3.2.9 MosTopsitoT npoueaypy no O.5.3.2.6, B 10T pa3 Habpas pacTBop 13 cbopHoro kaHana ¢punsrpa oceaa-
HUS. COOPHbIA KaHan MOXHO HaLlynaTb KOHYUKOM UMbl

0.5.3.2.10 LLnpuL, ¢ pacTBOPOM B3BELLMBAIOT W 3aMUCLIBAKOT Maccy Kak Mg, B rpammMax.

MpuMedyaHune — T[pu MCNONB3OBaHUM MUKHOMETPA UMK YallK PETOPTLI pacTBOP NEPEHOCAT B HUX U3 LUMpULa,
B3BeLLVMBAIOT M 3aMUCLIBAIOT Maccy Kak Mg, B rpaMmax.

0.5.3.3 MamepeHue 3axeaTa yTaKenuTens (mMes) (BONOTHUTENbHOE).

0.5.3.3.1 AkkypaTHo BozBpaLyatoT 10 Mn nNpoby U3 HaNOMHEHHOro pacTBOPOM LWNpULua, nonyyeHHyto no O.5.3.2.9,
B cOOpHbIN KaHan hunsTpa ocefaHus.

0.5.3.3.2 BuckosunmeTp 3anyckaroT Ha ckopocTh 600 06/MuH Ha 20 MUH.

0.5.3.3.3 Mpoby u3 cbopHoro kaHana gunsrpa ocegaHus cobupatot kak B O.5.3.2.9. LLnpuy ¢ pacTBOpoM B3BELLM-
BaloT W 3aNUCLIBAKOT Maccy Kak Mg B rpaMmMax.

0.5.4 Bbluucnenus

0.5.4.1 B\;gg7 BbUUCAAIOT NO ceaytoLlei copmyre:

Bysst = 0,834(mg, —mg,), (©.8)
rae Byggt — KOMMYECTBO OCafKa yTAXenuTens, oyHT/ransoHx;
mg,  — macca 6ypoBoro pacTeopa, B3siTas ¢ (ounsrpa ocefaHus nocne cpesa npu 100 o6/MuH, T,
mgy  — Macca GypoBoro pacTeopa rocre cpesa npu 100 06/MuH, 1.

B oT4eTe ykasbiBaloT By,ggq7 B PyHTax Macchl Ha ranmnoH.
0.5.4.2 HeobszaTenbHy0 BENUYUHY Rgp ) BEIMUCHALIOT Mo dhopmyne:

83, 4(m,:2 — m,:3 )

Repu = B (©.9)
VSST
rie Rgpy — BbIMMCNIEHHOE COOTHOLWWEHUE 3axBara yTshkenurens, %;
mg, — macca 6ypoBoro pacTeopa, B3ATas ¢ cunsTpa oceflaHusi nocre cpesa npu 100 o6/MuH,
mgz — macca 6ypoBoro pacTBopa, B3ATas ¢ punsTpa ocefiaHus nocne cpesa npn 600 06/MuH, T,

By;ggT — KOSIMYECTBO OCEBLLErO YTSXKENUTENS, PYHT/ransoH.
Yka3biBaloT Rgpy; B NpOLEHTaX.

0.6 NamepeHune peonormyeckux xapakrepuctuk 6ypoBoro pacTBopa, y KoToporo Habnioaaerca
ocefaHue ytaxenutensa

0.6.1 MNpuHuMN

0.6.1.1 CoBpeMeHHbIe peOMETPbI CNOCOBHBI U3MEpPATL Gonee LWMPOKUA CNEKTP CBONCTB, YeM TPaAWULMOHHLIE No-
neBble BUCKO3UMETPLI, U AenaTtb 3T0 C Gonblueit To4HOCTLI0. B HacTodlleM pasgene paccMaTpuBaeTca UCNONb3oBaHUe
Takux npubopoB ANS U3MepeHUs U aHanusa 6ypoBbIX pacTBOPOB, CKIMOHHLIX K OCEAAHUI0 YTAXENUTENA.
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0.6.1.2 bypoBble pacTBOpPEI, CKNOHHbIE K OCEAaHU0 YTSXENUTENs, SBNATCA No onpeaeneHnto HectabunbHeIMU
BO BpeMeHW. OTO 3aTpyAHAET UX peorniornyeckue nsmepeHus. Ha sennynHy niobbiX M3MEpEHHBIX BENINMYUH MOTYT BIUATL
MeToA bl NOArOTOBKN obpa3Lia U USMeHeHWe No BPEMEHW CABWUra UCMLITATENBHOMO pacTeopa.

0.6.1.3 BuipaboTka ykasaHuii No nogrotoske obpasuoB u BbiGopy obopyaoBaHus GygeT criocobeTBoBaTh Gonee
3Ha4yMMoMy aHanuay obpasLioB 6ypoBoro pacteopa npu UCCnefoBaHUU ocefaHus.

0.6.1.4 MpuBeaeHHLIN B HACTOALEM pasfene MeToh AaeT JOCTOBEPHYIO UHAOPMAaLMIO TOMBKO NMPU CKOPOCTSX B
konbLesoM npocTtpaHctee 100 yT/MUH Y BbiLLe.

0.6.2 ObnacTb NpUMeHeHUsA

0.6.2.1 B HacToslLLee BpeMs He CyLUeCTBYET NPUHATLIX B HEPTAHOW NPOMBILLNEHHOCTU METOAO0B, OTHOCALLMUXCA K
06opya0BaHMIO UMK METOL0MOMMK, UCMOSb3YeMbIM NPU M3MEPEHUN PEONOrMHECKUX NapamMeTpoB, CBA3aHHLIX C 0cejaHnem
yTshkenutens B 6ypoBbIxX pacTBopax.

0.6.2.2 CyljecTByeT pacnpocTpaHeHHas TouKa 3peHIs,, Y4TO U3MePeHWs BA3KOCTY Npi Huskux (Meree 1,0 ¢=1) ckopo-
CTAX CABUra 1 pasnvHbIX PEONOrM4ecknx napaMeTpoB, BLIBEAEHHbBIX U3 U3MepeHUit koriebaTenbHbIX NpoLeccos, NoneaHsb
MpW KONMMYECTBEHHOM onpefeneHnn hakTUHecKoin Unu NoTeHLUManbHoi cnocoBHOCTU pacTBopa K 0cefaHuio YTSXKeNuTens.

0.6.2.3 [aHHblii pazgen npuMeHsieTcs Kak K BypoBbIM pacTBopaM, UCMofb3yeMbIM Ha MroLlazKe, Tak U K cMeLlaH-
HbIM B Nabopartopum.

0.6.3 AnnapaTtypa

0.6.3.1 PeomeTpel: AN Lenei aaHHoW npoueaypbl X OTNNYaLOT OT BUCKO3MMETPoB Bonee Bbicokas CTeMeHb ToY-
HOCTW W finanasoH U3MepeHuii.

a) OBbluHble cNoCOBHOCTH, CBOWCTBEHHbIE TONbKO PEOMETPaM, BKIIOHAKOT O4€Hb HU3KME CKOPOCTU cABWra, 3Me-
peHus KonebarenbHbIX NPOLECCOB U CNOCOBHOCTL NPOBOAUTL U3MEPEHWS MPY NOBLILLEHHLIX TEMMNepaTypax U faBreHuu.

b) PeomeTpbl, noaxoasiume gns nogpobHOro U3y4eHuns oceganus 6ypoBbIX pacTBOPOB, AOMKHbI BbiTb COCOBHLI:

1) TO4HO M3MEpPATL BA3KOCTb NP CKOPOCTAX GABUra oT NpumMepHo 1000 ¢~ HenpepbiBHo Ao 0,01 ¢~unn Huxe;

2) K BbINONHEHUIO PYHKUWIA Npn KonebaTenbHbIX npoLeccax 4Ns BbIMUCNEHUS AUHAaMUYECKOro MOGYNS YNpYrocTu
(G') n MmopynAa MexaHu4eckux noteps (G");

3) TOUHO M3MepSTh HanpsikeHUs Hixe 0,02 dyHT-cun/100 dyT2.

0.6.3.2 BoasHan 6aHs ¢ noagepxusaemMoit Temnepatypoii ot 60 go 70 °C (ot 140 go 160 °F).

0.6.3.3 Mukcep BbICOKOCKOPOCTHOM, HanpuMep, Silverson®LR4 unu Waring Blendor®.

0.6.4 MNogroroBKka obpasua

0.6.4.1 MNMonesble Npobhl, JocTaBnNseMbie B NabopaTopui, NoABEpranuch LUMPOKOMY PAAY MCTbITaHWIA co caBuroM. ns
3HaYUMbIX NabopaTopHbIX M3MepeHnit Npobbl fOMKHBI BbITb NONHOCTLIO pecycneHApoBaHHbL. Ecnu nnaHupyeTcs cpaBHeHne
M3MEpPEHW pasnuyHbIX pacTBoOpoB, BaXKHO obecreunTb NOMHOE pecycrneHAMpoBaH1e M NMOBTOPHLIW CABUM Kak MOXHO Grinxe K
cTaburbHbIM cBolcTBaM. [ocre BLINOMHEHWUS 3TOTO YCIOBUS U3MEPEHUST MOTYT MPOBOAMUTLCS B pasnuYHOe BpeMsi.

0.6.4.2 Npwn nepemMelurBaHnu Npobbl AOIMKHO UCMONBL30BATLCA BCE COAEPXKUMOE eMKOCTU ANA XpaHeHus. o cBoel
npupoge obpasubl pacTBopoB, B3siTble BBMAY Npobnem c ocefaHueM, byayT UMeTb oceBLUYtO TBEpAYIO dasy npu xpaHe-
Hun. Bea TBepaasn dasa fonmkHa 6bITb yaaneHa n3 eMKoCTU 0 NepemMeLlmBaHus.

0.6.4.3 Npoby nepemMelLUBaIOT NpU BLICOKOW CKOPOCTU CABUIa, UCMONb3ys COOTBETCTBYIOLWMIA BEICOKOCKOPOCTHOWM
Mukcep, Hanpumep Silverson® L4R, Waring® Blendor unu ananor, B Te4eHue 15 MuH. Ha 06beM 350 mn. O6eem 1400 mn
DomKeH 6biTb NOABEPrHYT cABUry B TedeHne 1 4. OxnaxpaeHue npobbl NPOBOAST B AUanasoHe Temneparypsl ot 60 fo
71 °C (o1 140 n 160 °F) c ucnonb3oBaHneM BogsHoOW 6aHu. o gocTuxeHUM AaHHOK TemnepaTypbl Npoby HakpbIBalOT BO
nsbexarHune ncnapeHus sogbl. Ecnv npoba cnulukoM Benuka Ans NnepeMellMBaHUs OHOI napTuen, AonyckaeTcs NpoBo-
AWUTb NepemellnBaHWe HeCKONbKUX NapTuil ¢ ux nocrnepyolmM obbegnHeHneM. B Takux cnyyasx HyXHO caenaTtb Bce
BO3MOXHOE ANA YMEHbLUEHUS BpeMEHN MeXy nepemelumBaHueM nepBor U nocnefHei napTui.

0.6.4.4 [Ina kaxp0ro peonornyeckoro M3MepeHnsi perucTpupytoT BpeMsi, NpoLuejLiee MeXAy CABUIOM pacTBopa,
kak onucaHo B O.6.4.3, 1 NpoBefeHNEM U3MEPEHUA.

0.6.4.5 HenocpeactBeHHO nepen KaXabiM peoriorMyeckuM U3MepeHuMeM TpebyeTtcsi cABUr pacTBopa B peoMeTpe
npumepHo npu 1000 ¢! He MeHee 2 MUH.

0.6.5 BosmoxHble peonoruyeckue UCTNbITaHUA

0.6.5.1 Npu ncnons3oBaHUU peOMETPOB BO3MOXHO NpoBeAeHne 6onbLUoro psfa ucnbiTaHuid. MyTem naydeHus He-
CKONBbKUX NOAOGHBIX TECTOB MOXHO MOMYYUTh Jy4LLee NMOHMMaHWE Uccrefyemoro pacteopa. MMeHHO ¢ 3T Lienblo omx-
Hbl 0OTEMpaTLCA UCTBITAHUS.

0.6.5.2 Bo3sMoXHble, NpefcTaBnsiowme UHTepec UcnbiTaHus GypoBLIX pacTBOPOB BKIHOHAIOT B cebs:

a) TUKCOTPOMHbLIe NETNU (rMcTepesnca) — HabrnogeHne 3a TeHAeHUmMel pacTBopa k 06pa3oBaHUio CTPYKTYphI U 3a
TeM, HaCKONLKO NErko oHa pa3pyLuaeTcs Npu cABure;

b) namepeHue HMXHero npegena TeKy4eCcTU — MHOXECTBEHHBEIMM MeToAamu, Habniofas 3a TOYKOW, B KOTOPOIA Ha-
6niogaeTea hakTUYeckas TekyyecTb pacTBopa;

C) OXBAaT KOHTPOINMPYEMOI CKOPOCTU/HaNpsPKEHUS — NONyYEHUEe PEOrorMieckoil KpMBOW, AEMOHCTPUPYIOLLEi CBSA3b
MeXAY HanpsXXeHneM U BA3KOCTBIO CO CKOPOCTLIO fiedopMaLiuu,

d) oxsaT KonebaTtenbHoOI AedopMaLun/HanpsXXeHNs — BaXkeH ANS onpeAeneHnst obnactu NMHeHbIX BA3KOYNpyrmx
CBOWCTB (ANA AanbHelwnx konebaTenbHbIX UCMbITaHWi) U AN onpeAeneHns AMHaMUYeckoro npejerna Teky4yecTy,

€) oxBaT 4acToThl korebaHuii — aaeT MHPOPMaLMIO O CBOWCTBax CTPYKTYPbI UCCIIEAYEMOro pacTBopa AN psifia CKopocTei
AedopmaLmu, 06bI4HO BLINONHSAETCA Ha pacTBOpe, KOTOPOMY A0 MCTIbITaHUsA 6bin NpefocTaBneH nepuog reneobpasosaHus;
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f) oxsaT BpeMeHu konebaHuit — HabnioaeHne 3a TeM, Kak CTpyKTypa pacTBopa pacTeT U COXPaHSAETCs MPU HU3KO-
YyacToTHoW aedopMaLnmn 3a ANUTENbHLIA NEpUos BpeMeHu, obbIMHO NPOBOAMTCS Ha pacTBope, KOTOPOMY He Bbin npego-
cTaBneH nepuoj reneobpasoBaHns 10 Ha4ana UCNbITaHNS.

0.6.5.3 B otnnumne oT 06bIYHBIX LLIECTUCKOPOCTHBIX NOSIEBbLIX BUCKO3UMETPOB, B KOTOPLIX UCMOMb3yeTCs UCKIIOUM-
TenbHO BpalleHUe pykasa BOKPYr poTopa ¢ TOPCUOHHON NPYXUHOW (reomeTpusa KyaTTa), peoMeTpbl NpeoCcTaBnsioT Ha Bbl-
60p MHOXECTBO reoMeTpuii AN UcnbliTaHna. OHU BKNoYaloT B cebsi reoMeTputo KyaTTa, ABYx3a3opHyto reomeTpuio Kyatra,
MHOrOMIONacTHbIe CTePXXHW, MapasyiernbHbie NNacTUHbI, KOHYCbl U MNAacTUHLI, a Takke MoaudMKaLum NiobbiX reoMeTpuii
U3 BblLUENEePEYNCNEHHBIX NMyTEM MOBLILLEHUS WEePOXOBaTOCTU NOBEPXHOCTU AJSt YMEHbLUEHUsT 3D (EKTOB CKOMNBXEHUs Ha
CTeHKe NPN 04EeHb HU3KUX CKOPOCTAX cABUra. McnelTaTenbHylo reoMeTpuio BbIOUpatoT B COOTBETCTBUM C 3aja4aMu NpoBo-
AWMOro UCNBITAaHUA U TUNOM pacTBopa.

0.6.5.4 B xoge nogroToBku pasfena O.6 6bin npoBefeH psg KapycenbHBIX SKCNEPUMEHTOB C Y4aCTUEM HECKONBbKUX
nabopatopuit. 3T nabopaTopun UCMONbL30BaNK pasnuYHbIE NPUBOPLI U CrEAOBaNN UHCTPYKLUAM WX NPOU3BOAMTENEA.
Cnucok npubopoB BKNoYaEeT B cebsA crneayrowme, XoTa CyLWEeCTBYIOT U A pyrue Npou3BoguTeNu:

a) Bohlin® Gemini;

b) Brookfield® PVS;

¢) Grace® M3500a-1;

d) OFI® Model 900,

e) Physica® MCR101;

f) RIF® Buckosnmerp.

0.6.6 MHTepnpeTauus AaHHbIX

0.6.6.1 B pasnuyHbIx ny6nukauusx (cMm. [24]) npegnonaraeTcsa TecHas B3aUMOCBA3b 0CefaHUsA YTAXeNnMTens ¢ BA3-
KOCTbIO pacTBOpa Npu O4eHb HU3KUX CKOPOCTAX caBura. PaccmaTpuBaemble CKOpOCTU caBUra 06bl4HO Nexar B npeaenax
ot 0,1 go 1,0 ¢! MamepeHne BA3KOCTU NpU 3TUX CKOPOCTSAX CABUra C UCMOMNb30BaHUEM OBbIYHLIX MONEBLIX BUCKO3UME-
TpoB Ha 6ypoBOI NoLlagKke HEBO3MOXHO.

0.6.6.2 C 2000-x rT. cTanu focTynHbl 6onee cnoxHele ycTpocTBa. CoBpeMeHHbIE peoMeTpbl, paccMaTpuBaeMblie B
fJaHHOM nogpasgene, cnocobHbl BLIMOMHATL AaHHBIE U3MEPEHUA KaK 4acTb OCHOBHOMO psga UCMbiTaHniA, paspaboTaHHbIX
ANS NonyYeHUs NofHOro peonornYeckoro aHanusa KOHKpETHOro pacTsopa.

0.6.6.3 Bbinu NpesnoxeHbl 3Ha4€HUA BA3KOCTU, AOCTATOMHbIE ANA NPeAOTBPALLEHNUSA 0CeaHNA UHBEPTHBLIX IMYNb-
CUOHHBIX PacTBOPOB B AUHAMUYECKUX NONEBLIX YCnoBusAX (cM. [25]), a Ha pucyHke O.9 nokasaH cTaHAapTHBIA rpaduk. Ha
HeM HerpepbiBHbIE NapansensHbie NIMHUN NPEACTABNSAIOT BEPXHIO U HKHIOK rPaHnLbl AONYCTUMON BA3KOCTH, T. €. BA3-
KOCTb, AOCTATOMHYO ANS NPeAoTBPaLLEHNS AMHAMUYECKOTO 0CeaHuna yTaxenuTensa npu obbivHbIX ycnosusx ypeHus, Ho
He CMWLLKOM BBICOKYHO ANS TOoro, Y4Tobbl Bbi3BaTh Apyrie npobremsl, cBasaHHble ¢ 6ypeHnem. HeobxoMMo NOMHUTL, YTO
BAI3KOCTb M CKOPOCTb CABWra OCHOBaHbI HA HOMUHAITLHON CKOPOCTU CABUIA, BEIMUCIIEHHON ANA HBIOTOHOBCKWUX XUAKOCTEN.
3T0 cornacyeTca ¢ npeabiAyLWuMK nyénukaumamm no sto Metoguke. OfHaKo U3MEHEHUS, CBA3AHHbBIE C HEHBIOTOHOBCKUM
noBefeHNeM CTaHAapTHLIX MHBEPTHBLIX SMYNBCUOHHLIX PacTBOPOB, JalOT OTHOCUTENBHO HEBONbLUME OTKNOHEHUS OT 3TUX
HOMWHarbHbLIX 3Ha4YeHUIA.

YA
100 000

10000

1000

100 '."".u.
10 T T T T >
0,01 0,1 1 10 100 1000 X

X — ckopoCTb cABMra, ¢ 1; Y — BsiskocTb, ¢lT; 7 — 20 000 cl1;2 — 2500 cf1; 3 — 12 000 cM; 4 — 1500 cll; 5 — kpuBas BA3KOCTU ANs
6ypoBoro pacTBopa ¢ MUHUMArbHOW 0XWAAEMOW CKNOHHOCTLIO K 0cejaHuio

MpuMeyaHue — Cm. [24].

PucyHok O.9 — Ony6nukoBaHHoe «OkHO ocefiaHns» ana 6ypoBLIX pacTBOPOB MO CKOPOCTU CABUra
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0.6.6.4 NHTepnpeTauns gaHHbLIX PeororMyeckux UCbiTaHWin foMKHa NPOBOAUTLCH B KOHTEKCTE KOHKPETHOMO UCMbI-
Tyemoro pacTeopa. [eHepanusaums peonorm4eckoro NoBeAeHNA KOHKPETHON CUCTEMBI pacTBopa U NomnbITKa NpUMeHeHUs
pe3yneTaToB Ha ApYrux cucTemax BriosiHe BO3MOXHaA.

0.6.6.5 Ecnn 6a3oBble XxapakTepuCcTUKN CUCTEMbI OTITMYAIOTCH, T. €. NPU OTIINYHBIX YTSKENUTENAX U COOTHOLLIEHUAX
HedTb — BOAA, OT/INYHbIX TUNaX 3arycTUTENs, 3HAYUTENbHLIX U3MEHEHUSX CocTaBa BHYTPeHHel asbl, CyLeCTBEHHO
OTNMYaloLLeACa XMMUKN aMyrbraTopa, BhIBOAbI, CAEeMNaHHbIe A4S O4HOW CUCTEMbI, MOTYT OKa3aTbC HeNpUMEHUMbIMU AN
apyroii. Peonornyeckune UcnblTaHWsA U OLEHKa KaXoro pactBopa AOMKHbI NPOBOAUTLCA MPU U3BECTHbLIX (PU3NYECKUX Xa-
paKkTepucTukax 3Toro pactBopa. Kpome Toro, Bce NpoBefeHHbIE peoyiorMyeckme UCMbITaHNs AOMKHbI YYUTbIBATLCA Npy
hopMUPOBaHMK 3aKITroHeHUs 06 3KCNyaTaLMOHHbLIX XapaKTepucTukax pacteopa.

0.6.6.6 YacTto nomoraet HabrntogeHue 3a TEHAEHUMUAMU K USBMEHEHUIO PEONOrMHYECKUX XapakTepucTuk GypoBoro pac-
TBOpa NPU BHECEHWUWN HEGOMNBLUMX M3MEHEHMIA (06paboTkK) B cucTeMy. B TakuxX yCroBUsSX HEOGXOAMMO OTCREXNBaTE BIUAHNUE
nofgo6Hoi obpabotkn. OcobeHHO crefyeT oTMeYaTb U3MEHEHUE BA3KOCTU MPU U3MEHEHWN KOHLEHTpaLuii KOMMOHEHTOB.
AHarnorn4Ho crnefyert oTMedarb UsmMeHeHus G',G" 1 TaHreHca yrna noTepb nof BrUAHWEM U3MeHEeHWI KomnoHeHToB. Oco-
GeHHO crnefyeT UckaTb CBOMCTBA, BeAylumne K yryudlleHHbIM/ONTUMAanbHBIM SKCMnyaTauMoHHBEIM XapaKkTepucTukam, Hanpu-
Mep MakcuMarbHol cTpykType 6e3 upeamepHoit BAzKocTu unu npobnem ¢ ECD, ocHoBbIBaACH Ha M3MEHEHWSAX KOMMOHEHTOB.

0.7 MoneBoW KOHTpONb ocefaHusi, OCHOBaHHbIN Ha KPUTMYECKOM HanpsXXeHUW cABUra Ha CTEHKe

0.7.1 NMpuHuun

MpeacTaBneHo UCMOoNb30BaHNe ML paBlIMYeckoro MOAENPOoBaHWs ANA NPOrHO3WpPOBaHUS Ha4Yana ocefaHus yTa-
KenuTensa npy AMHaMUM4eckux YCroBusix (cM. [26]). B aToM MeToge NporHo3MpoBaHua NogpasymMmeBaeTCcs, YTo Npyu ycnosun
JOCTaToMHbIX KacaTeNbHbIX HanpskeHuid B 6ypoBOM pacTBOpPE Y CTEHKM B HUXKHEH YacTi CTBOMa CKBaXMWHbI C OTKIOHEHW-
€M OT BepTuKanu He Ha4yHeTca dopmupoBaHue cnos Baputa. Ecnv ABMXYLLWIACA pacTBOp He UMEET LOoCTaTo4HbIX Kaca-
TenbHbIX HaMpsKeHWii, Ha4ynHaeTcs ckornneHune Yactuy baputa (cm. [25]).

0.7.2 MNporHosupyiowasa Mmogenb

0.7.2.1 Peonorudeckne cBoiicTBa GypoBoro pactesopa nosy4atoT no AaHHbIM BUCKO3UMETpa, BUCKO3UMeTpoB HTTP
UK U3 NPOrHO3UPYEMbIX CKBAXUHHBLIX JaHHbIX.

0.7.2.2 Bbl4MCNAT peonornyeckne napameTpel pacteopa Mlepluena — Bankim ¢ NoMOLLb MaTeMaTUYeCcKoro pe-
rPecCMOHHOro aHanumaa, Kak onucaHo B cTaHgapte [33], nyHKTbl 4.9.4 1 5.2.3. PekoMeHIyeTCA UCMOMb30BaTb KOMNbIOTEp-
HYI0 Nporpammy Urnu ceogHyLo Tabnuuy Ans BLINOMHEHUS STOrO CNOXHOMO aHanusa AaHHbIX.

0.7.2.3 B rugpaBnu4eckux pacuyeTax cnefyet UCMonb3oBaTb HAPYXHbIA U BHYTPEHHWIA AUaMeTpbl reOMeTpun B
onpefeneHHOM UHTepBarne, rae Nofo3peBaeTcsa ocefaHne yTaxenuTensa. SKCLEHTPUYHOCTL BHYTPEHHeN Tpy6bl 3aaatoT
BbICOKMM 3Ha4eHueM (e = 0,7 pekomeHZYeTcs).

0.7.2.4 Bbl4McnsaoT MUHUMansHoe najgeHue AaBneHns B JaHHOW reOMeTpum 4Ns CABMIa KONbLIEBOro NPOCTpaHCTBa
B Y3KOM 3a3ope:

AP = 2ﬂ (0.10)
ALy L
AP - .
roe YR rpagueHT AaBneHunsi, MaHOMETPUYECKOro, PYHT: OoAM</ YT,
A
Ty — HIDKHUMIA Npeden TekyyecTy Byposoro pacTsopa, dyHT-cuna/100 byt

Ly, —aAnuvHa, gyT.

0.7.2.5 Vicnonb3aya METOAbLI UTepaLum, HaXOAAT CKOPOCTb LIMPKYNSLUuK, Heobxoaumyto ans obecnedeHust sToro na-
[OeHUs JaBneHus B 3KCLEHTPUYHOM KomnbLeBOM npocTpaHcTee. MpubasnsioT 10 % cKopocTu LMPKYNSALMKU K 3TOMY 3Hade-
HUWIO ANS TOro, YToGkI NONy4YEeHHOE 3HAa4YEHWNe rapaHTMPOBaHHO BbINO BhILE MUHUMANBLHOW CKOPOCTM LIUPKYMSLMK.

0.7.2.6 Mo ypaBHeHWAM NageHus aaBneHna B ctaHgapTe [33] nonyyaroT NporHo3upyemblie Npodunm ckopocTu pac-
TBOPa Ha HEKOTOPOM PaCCTOAHWUM OT CTEHKW, UCMOMb3YA pasfiniHbie CKOPOCTN LMPKYNALMKM (MOTOK AOIMKeH GbiTb NaMuHap-
HbIM) (CM. pasgen 4 u 7.4). Mo onpejeneHunio CKOpoCTb pacTeopa Ha CTeHKe AoMkHa ObiTk paBHa Hynio. Takke BEIMUCNSIOT
CPefHI0K CKOPOCTb B KOMbLEBOM NPOCTPAHCTBE v, AA KaXA0ro crnyqas.

0.7.2.7 Mo 3Ha4€HWAM CKOPOCTM Y CTEHKM BEIYUCTIAIOT COOTBETCTBYOLLIME CKOPOCTL CABUra pacTBopa y; U KacaTesb-
Hble HanpsXeHUs ;.

y =2t 0.11
' 5d;’ (©.11)
raey; — cKopocTb caBura BypoBoro pacteopa, '
Av, — W3MeHeHWe CKOPOCTYU B KONbLIEBOM NPOCTPaHCTBe, yT/MUH;
dy — paccTosiHMe OT BHELUHel CTeHKH, [onM.
Ty =Ty +Ke 7 (0.12)
rie ryy — KacarenbHOe HanpsxeHue Ha cTeHke, dyHT-cuna/100 dyT2;

Ty — Npeaen TekyyecTy Byposoro pacTeopa dyHT-cuna/100 byTZ;
K, — KO3 PULMEHT NOABUNKHOCTH, (PyHT-cUna/c;
7; — CKOpoCTb caBura GypoBoro pactsopa, ct
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0.7.2.8 MoaenupytoT NoBbILUEHHbIE CKOPOCTU LMPKYNALMK (0BbIYHO JOCTATOMHO YETHIPEX CrydaeB) ANs Haxoxae-
HWSA HaKrmoHa KpUBOW b CKOPOCTM B KONbLIEBOM MPOCTPAHCTBE W KacaTenbHbIX Hamps)KeHWit pacTBopa Ha cTeHke. B na-
MWHAPHOM MOTOKE HaKMOH KPWBOW, CBA3LIBAOLENA CKOPOCTb B KOMbLEBOM NPOCTPAHCTBE U KacaTernbHble HanpsixeHus
pacTBopa, ByfeT NMHEAHBIM U HENMUHENRHBIM.

0.7.2.9 BblYUCNAT KpUTUYECKOE HanpsxXeHne caBuUra Ha CTeHKe AN CKOPOCTU B KOMbLIEBOM MPOCTPaHCTBE
30 pyT/MUH:

Ty = Ty +(bVvy), (0.13)

rAe 1y, — KacaTenbHoe HanpshkeHue Ha cTeHke, chyHT-cuna/100 dyT;
Ty — npeden Tekydectn Byposoro pactsopa, yHT-cuna/100 byT; )
b — yromn HaknoHa cKOpOCTU B KONbLIEBOM MPOCTPAHCTBE U KacaTeNbHbIX HanpsXeHW y CTEHKW B TaMUHaPHOM Mo-
ToKe, cornacHo onpegenexuto B O.7.2.8;
V4 — CKOPOCTb B KOMbLIEBOM MPOCTPAHCTBE, (PYT/MUH.

MpuMmevyaHne — BolbpaHHaa ckopocTb B KofbLEeBOM npocTpaHcTBe 30 ¢yT/MUH OCHOBaHa Ha onybruko-
BaHHbIX AaHHbLIX; OHa COOTBETCTBYET NMPUMEPHOA CKOPOCTM, NPU KOTOPOIA BO3HUKAET MaKCUMarbHbIA ypoBEeHb ocefiaHns
(cMm. [26]).

0.7.2.10 lNo 3Ha4eHuIo, BbMUCNEHHOMY B ypaBHeHUU (O.13), onpenenstoT NporHoanpyemMoe MakcumarnbHoe oceaa-
Hue yTsxenutensa Ha pucyHke O.10.

Yi
4

0 T T T T T T T T T >
1 2 3 4 5 6 7 8 9 10 X

X — KacaTenbHbIX HAaNpsXXeHUs Ha cTeHke, yHT-cuna/100 ¢yT2;
Y — nporHosupyemoe AuHaMu4eckoe oceaaHue, pyHT/ransoH

PucyHok O.10 — MNporHosupyeMoe guHaMuyeckoe ocejaHne Kak (yHKUUS BEIYUCTIEHHBIX 3HAYEHUHA Ty,

0.7.3 CpaBHeHue nabopaTopHbIX U NoNeBbIX AaHHbIX

0.7.3.1 NporHo3upyeMoe MakcuMmansHoe oceflaHne yTspKeNUTenNs npy AUHaMUYECKUX YCIIOBUSIX GLINo Mory4eHo no
na6opaTopHbIM AaHHBIM NPU YCNOBUSAX UCMNBITaHMS, BECbMa cnocob6CTBOBaBLUMX Havarny oceflaHus yTsXenmTens.

0.7.3.2 B none 3T ycnoBus 4acTo He Takue BnaronpusiTHble, M M1 paBlUYEeCcKUil MeToZ, ONMCaHHbIN 34eCk, 0GBIYHO
3aBblLAET NPOrHO3MPYEMYI0 BENUUYUHY U3MEPEHHOTO OCEAaHUS.

0.8 flononHuTenbHaa nuTeparypa no Teme

AHanu3s oceflaHus YTAXENUTENA No-NpexHeMy ABNAeTCA 0bnacTbio akTUBHBIX UCCIEA0BaHUA. B cnucke nutepaty-
pbl NpuBeAeHb! NCTOMHMKK (cM. [28], [29], [30], [31] v [32]), koTopble pacLUMpSIIOT METOAUKY, ONMUCaHHYIO B HACTOSALLEM Npu-
noxexHuu. Mo Mepe OLEHKU N ONUCAHUA HOBLIX MAENH, BEPOATHO, MOABATCA 4OMOSIHUTENbHBIE CTaTby NO faHHOMY BONPOCY.
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MpunoxeHue P
(cnpaBoyHoe)

®dopwma nporokosna 06 ucnbitaHum 6ypoBoro pacreopa

Ha yrneBoaopoaHoOn OCHOBe

MpoTtokon 06 ucnbiTaHun Gypoeoro pacTeo-
pa Ha yrmeBoAOPOAHON OCHOBE

Ne CTPA-|IPETMOH |CKBAXXUHA < OATA........... 20......... MYBUHA.................
CKBA- |HA Q5 oWamepeHHas  rmy-
MKUHB! o8 6uHa
API 8 Z ocTuHHas rybuHa
o BepTUKanu
OATA 3ABYPUBA- |TEKYLWME PABOTHI
HUA o |
OlMNEPATOP nogrPAg4YnK Ne YCTAHOBKU
OTYET OnA OTYET gnA YYACTOK, PAIOH, 30HA

HAMMEHOBAHWE 1 Ne CKBAMMHbI | Ne MECTOPOXAEHNSA MM BIIOKA|PEFMOH, OKPYT, MPUBPEXHbI PAVOH|LUTAT/OBNACTL

BYP BYPUNbHAA KOJTOHHA OBCAOHAA KONOHHA OAHHBIE O LIMPKYNALNA
CBOWCTBABYPOBOIO PACTBOPA CMNELNDUKALMA CBOUCTB BYPOBOIO
PACTBOPA
Mpoba B3ATa U3 Monesas| Monesas | Monesas |Monesas|Bec BsskocTb dunerpar
nabopa-| nabopa- | nabopa- |nabopa-
Topua. | Topus. Topua. | TopmA.
Ckeaxun-| Ckeaxu- [CkBaxuHa| CKkBaxu-
Ha Ha Ha
Bpemsa ot6opa npobbl
Temnepatypa BbIKUAHOW SIMHWMK, PEKOMEHOOBAHHAA OBPABOTKA
°C unu °F Ana CMEHbI
MnoTHocTb
oyAenbHbI BECO Kr/MoD q)yHT/Q)yT3
odyHT/ranmnoH npu........... °C urm °F
YcnoBHaa BA3KOCTb, C/KB
npu......... °C wnu °F
Mnactuyeckas BA3KOCTb, ¢l
npu......... °C wnu °F
Mpeaen TekyyecTu, dyHT/100 yT?
MpedenebHoe cTaTuyeckoe HanpsaxeHue
casura, yHT/100 cpyT21 0c/10 MuH
®unerpat API, Mn/30MuH
®unetpat HTHP, Mn/30MuH NPUMEYAHUA
npu......... °C unu °F
TonwuHa ocagka Ha cunestpe,
ANM/32 Unm Mm
OnekTpuyeckan cTabunpHoOCTb V
TN cHeTYMKa ..........
YacTtuupl B petopTe, % 06.
Kuakas HedpTb/BOAA B peTopTe, % 006.
CooTHoLLeHWe HedTb/BoAA
LenoyHocts VSA. M H,SO,
dunETPoBaHHbIA O Aa O HeT
Xnopuaa Bo BceM pactBope ¢(Cl)or,
Mr/n
Kanbuua Bo BceM pacTBope c(Ca++) TOT:
Mr/n
MPOAYKTHI OBOPYIOBAHVE ANA TBEPOOW ®A3bI
OBBbEM BYPOBOI'O AHANN3 TBEPLOW ®A3bI PEONOrna u rmgPABIMKA PACTBOPA |AHATNIN3 CTOMMOCTH
PACTBOPA
MPEOCTABUTED......ccovviiiiiie e TENEPOH. .....coiiievei TEJIE®OH CKNAAA
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MNpunoxenue QA
(cnpaBouHoe)

MepeyeHb TEXHUYECKUX OTKNOHEHUN

Tabnuya JA.1— TexHnyeckne oTKNOHEHUS N pa3bsACHEHUs

CTpYKTYpHbIii arieMeHT (pasaen,
noapasaen, NyHKT, NOAMNYHKT, Moaudukauyma
Tabnuua, NnpunoxeHue)

Pasnen 3 UcknounTb cnegylolye TEpMUHBI

«CTemneHb YUCTOTLI peaKTuBa cornacHo knaccudpukauun ACS [ACS reagent grade] —
CTeneHb YNCTOTLI XMMUYECKOro BelLLecTBa, OTBevaloLLjas cTaHjapTam YUCTOThI, ycTa-
HOBJEHHBIM AMEpUKaHCKUM XUMUYeckum obectsoM (ACS) 1 ykasaHHas B ciuckax
Xumunueckoi pecbepatuBHoit cnyx6ul (CAS)»

MyHkT 7.1.2 UckniounTs:
«MpumevaHune — UHdbopmMaLmio No peonorin GypoBbIX pacTBOPOB MOXHO HaiTu
B gokymeHTe APl RP 13D:2010.»

MoscHeHne — [aHHbiil cTanaapT (APl RP 13D:2010) He sIBnsieTcA akTyanbHbIM, MOCKOMNbLKY AaHHbIE O
peonoruun 6ypoBbIx pacTBOPOB MOXHO HalUTK B yuebHUKe dporoBa Mo KOMMOUAHON XUMUM U pacyeTbl peosiornyecknx
rnapaMeTpoB 3aBUCAT OT BMAA NpUMeHaemoro obopyaoBaHus (cneumduka o6opynoBaHUa KUTaCKOro M poCCUICKOro
npousBofcTBa)

MoanyHkT 8.2.1.2 McKknounTb U3 NepedHs:
«S&S 5769, »
«Dynalloy X-55»

MoscHeHne — [aHHble MaTepuarnsl He NMocTaBAAIOTCA U He NPUMEHSIOTCS Ha TeppuTtopun CHI™ u PO,

MyHKT 9.1.2 WcknounTe cnoBa 1 NpumMevaHue:

«Heobxoguma cceinka Ha 1ISO 13501.

MpumevyaHne — [ns uenei AaHHOro NornoXeHus, aHanoroM senserca APl RP
13C.»

MoAacHeHue — MWcrnonbayeMoe Ha faHHbIl MOMEHT o6opyfnoBaHue Ha TeppuTopun PO u ctpaH CHI He
ABnsAeTcsa cepTUdULMpoBaHHbIM no TpebosaHnsam ISO 13501 M COOTBETCTBEHHO NMPUMEHSIIOTCS perMoHanbHbIe N oT-
pacneBkle TpeGoBaHusA

MyHkT 9.2.1 WckmtounTe MapKy cTanu
«HepxaBetoLLen cTanm 303»
MoAacHeHune — [laHHan Mapka cTanv He NpUMeHsieTcs Ha TeppuTopun P® n ctpaH CHI.
MyHkT 9.5.9 MCKnioYnTh Mo BCEMY TEKCTY:

«puMepamm Taknx yCTpoiCTe ABAAOTCS
Anton Paar® DNA 35N u Mettler® Densito®»

MosicHeHune — [aHHble ycTpoiicTBa He pacnpocTpaHeHsl U LUMPOKO He NpUMeHstoTes Ha Tepputopun CHIM
1 P®, noToMy He MOryT BLICTYNaTh B Ka4€CTBE NPUMEpOB.

MyHkTHI 10.2.1, 10.2.3— 0.2.6 McknouunTs:
«CAS Ne1569-01-3, CAS Ne 77-09-8, CAS Ne 7664-93-9, CAS Ne 7789-00-6, CAS
Ne 7761-88-8»

MoAacHeHne — [aHHas cuctema KnaccuguKaLym peareHToB U MaTepuanos He MMeeT LUMPOKOro pacrnpo-
CTpaHeHUs Ha Tepputopun PO n CHI, 1 TpMBUANbHLIX N XUMUYECKUX Ha3BaHWil C YkasaHWeM CTeMeHW YNCTOThI (ecrun
Heo6XxoiMMO) ,O0CTaTOMHO ANA OfHO3HAYHOW UAEHTUDUKALUM.
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OkoH4aHue mabnuupi [JA.1

CTPYKTYpPHbI anemeHT (pasgen,
noApasaen, MyHKT, NOANYHKT,
Tabnuua, NpUnoxeHue)

Moaudukauua

MMyHkT 10.2.13

MCKniovmnTb:

«CAS Ne 1310-73-2;»

3aMeHUTb:

«W3roTOBMEHHbIA U3 CBEXEro rmapokcuia HaTpus X. Y., cogepxatlero kapboHaTt Ha-
Tpus ¢ MmaccoBor gorew MeHee 1 %»

MoscHeHne — [aHHada cucTema KraccuduKkaLun peareHToB W MaTepuarnoB He UMEET LUMPOKOro pacnpo-
CTpaHeHus Ha Tepputopun PO n CHI 1 TpUBMANbHBLIX U XUMUYECKUX HA3BaHWA C YKasaHUeM CTENeHU YUCTOTHI (ecnu
Heo6X0AMMO) AOCTATOMHO ANt OfHO3HAYHOW UaEeHTUDUKaALUH.

MyHkT 10.2.14

3aMeHUTb:

«MHavkaTop kanbumsi, Tna Calver® 119 nnn ruapokcunadton cunmit (CAS Ne 63451-
35-4)»

Ha

«MHpguKkaTop Kanbuus UnNu rnapokcuHadTon CUHUIA. »

MosacHeHne — [laHHasa cucTeMa KnaccuduKaumn peareHToB U MaTepuanoB He MMEET LUMPOKOro pacrnpo-
CTpaHeHus Ha TeppuTopun Poccuiickoin epepaumn n CHIL 1 TpuBnanbHbIX U XUMUYECKUX Ha3BaHUW C yKazaHUEM
CTeneHn YUCTOTbl (ecnn HeoBXoAMMO) [OCTAaTOMHO ANSA OAHO3HAYHOW naeHTUdUKaumu. [ononHuTensHoe ykasaHue
TOProBON Mapku UHAMKaTOPa U3BLITOHHO.
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