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MNpepncnosune

1 NOArOTOBJ/IEH ®epepasnbHbiM rOCYAapCTBEHHLIM YHUTAPHLIM NpeanpuaTuem «Bcepoccuiickuii
Hay4HO-1ccnefoBaTeNbCKUA UHCTUTYT cTaHA4apTM3aunM maTepuanoB U TexHonornny (eryrn «BHUN CMT»)
Ha 0CHOBEe COBCTBEHHOMO ayTEeHTUYHOrO NepeBoAa Ha PYCcCKuii A3blK CTaHAapTa, yka3aHHOro B NyHKTe 4

2 BHECEH TexHuyeckum KoMuteToMm no ctaHgaptusaumm TK 160 «Mpogykums HedpTexmmmuyeckoro
Komniekca»

3 YTBEPXAEH N BBEAEH B AEVICTBVIE Mpukazom ®efepasibHOrO areHTCTBa N0 TEXHUYECKOMY
perynvpoBaHuio n metponoruv ot 10 cheBpana 2015 r. Ne 67-cT

4 HacToAwwmii ctaHaapT naeHTndeH ctaHaapty ACTM E 1064-12 «CTtaHgapTHbI MeTos onpegene-
HUS1 BOAbl B OpPraHM4Yecknx >XMAKOCTAX Ky/IOHOMeTpuyeckum TuTpoBaHuem no Kapny duwepy» (ASTM E
1064-12 «Standard test method for water in organic liquids by coulometric Karl Fischer titration»).

HavmMmeHoBaHWe HacTosLllero ctaHgapta M3MeHeHO OTHOCUTENIbHO HaMMeHOBaHUSA yKa3aHHOro cTaH-
AapTa ans npusegeHns B cootsetctBrne ¢ FOCT P 1.5-2012 (nyHkT 3.5).

[Mpy NpuMeHeHUN HacTosALWero crtaHjapTa pekoMeHAyeTCs WCMo/sb30BaTb BMECTO CCbIIOYHbIX CTaH-
[apToB COOTBETCTBYIOLLME UM HauMoHabHble cTaHAapTbl Poccuiickoin ®efepaunmn 1 MexrocyfapcTBeHHble
cTaHAapThbl, CBEAEHUSA O KOTOPbLIX NPUBEAEHbI B AOMOSIHUTE/IbHOM NpuioxeHun JA

5 BBEJEH BIEPBbIE

MpaBuna npumMeHeHWa HacTOosALWeEero craHjapTa ycTaHoBneHol B FTOCT P 1.0—2012 (pa3gen 8).
WHbopmauus 06 n3meHeHusx K HacTosAWeMy CTaHAapTy Ny6nkyeTCs B eXXerogHom (Mo COCTOAHMIO Ha
1saHBaps TeKyLero roga) MHopMaLMoHHOM ykasaTene «HaunoHanbHble cTaHaapThi», a ohuuymnanblLuii
TEeKCT W3MEHEHWA M MNONpaBOK - B E€XeMeCAYHOM WHMOPMaUNoOHHOM YyKasaTene «HauvoHanbHble
cTaHgapTbi». B cnyyaB nepecmoTpa (3aMeHbl) uAM  OTMEHbl HacToOfAWero cTaHjapTa
COOTBeTCTBYWLee yBegomneHne OyaeT onybnvmkoBaHO B 6GamxaiilleM BbINyCKe WHOPMaLVOHHOro
ykasaTens «HauuoHanblws cTaHgapTh». CoOTBETCTBYLWAan UHpopMaums, yBefjoMIeHne n TeKCThbl
pasMeljanTca Takke B MHpOpPMaLUOHHOW cucTeme 06WEero nofib3oBaHUs - Ha ouuManbHOM cainTe
PefiepanbHOr0 areHTCTBa N0 TEXHUYECKOMY PerynMpoBaHuio U MeTponorum B ceTu UHTepHeT
(gost.ru)

© CtaHpapTuHcopm. 2015

HacTtoawmii cTaHaapT He MOXET 6bITb MOMIHOCTLIO WM YACTUYHO BOCMPOM3BEAEH, TUPaXMUPOBaH W
pacnpoctpaHeH B KauyecTBe OMUMANbLHOMO U3faHua 6e3 paspelleHus deaepanbHOro areHTcTea Mo
TEXHUYECKOMY PerynpoBaHuio U1 MeTposorim
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HAUMWOHANbHBIAN CTAHAAPT POCCUMCKOWN SGEAQEPALUM

XNOKOCTU OPTAHUYECKUE
OnpegenexHue BoAbl KyJIOHOMETPUYECKAM TUTPOBAHHOM Mo Kapny ®uwepy

Organic liquids. Determination of 4vater by coulometric Karl Fischer titration
Jata BBegeHuns — 2016—01—01

1 06nacTb NPUMEHEHUA

1.1 HacTosiwuniAi cTaHAapT ycTaHaB/IMBaeT MeTog onpegenexdns Boapl ot 0 % macc, go 2,0 % macc, B
6ONbLUVHCTBE XUAKNX OPraHNYyecknX XMMUYECKUX NPOAYKTOB aBTOMaTUYECKUM KY/IOHOMETPUYECKMM TUTPO-
BaHMEM C UCMoNb30BaHWeM peakTvea Kapna ®uwepa. HacTtoawwmii ctaHgapT He pacnpocTpaHseTcs Ha
CXKWXEHHble YyrneBogopoaHble rasbl (CYI). nponaH, 6yTaH, CXKVMKXeHHbIR npupoaHbii ras (CMr) nr. 4.

1.2 3HaveHua B eguHulax CU cuntalotcs ctaHAapTHLIMU.

1.3 MogpobHan MHdopMaLnsa 0 TOKCUYHOCTW, NpasBunax obpalieHns 1 TexHuke 6e30MacHOCTH, OKa-
3aHUM NepBoOii MOMOLLM NpuBeAeHa B nacnoptax 6e3omacHoOCTV Ha Matepuabl.

1.4 B HacToslllem cTaHgapTe He NpefycMOTPEHO pPaccMOTpPeHWe BCeX BOMPOCOB obecrneyeHus 6es-
OMacHOCTK, CBA3aHHbIX C €ro ucrosib3oBaHvem. [losb3oBartenb CTaHjapTa HeceT OTBETCTBEHHOCTb 3a
obecneyeHne COOTBETCTBYIOLMNX Mep 6€30MacHOCTM 1 OXpaHbl 3[40POBbA U onpefenseT uenecoobpasHocTb
NPUMEHeHNs 3aKoHOAAaTeIbHbIX OrPaHNYeHunii nepes ero ncnosb3oBaHneM. Mogpo6bHoe onncaHne onacHoro
BO3[eliCTBMSA NprBeAeHO B pa3gene 8.

2 HopmaTuBHbIE CCbIIKU

B HacToseM cTaHAapTe NCNosb30BaHbl HOPMATUBHbIE CCbIIKA Ha cnefyoline ctaHaapTbl:

2.1 CtaHpgaptbl ACTM'

ACTM [, 1193 Cneuudhukaumsa Ha peaktns Bogy {ASTM D 1193. Specification for reagent water)

ACTM [1 4672 MeTop uCMbITaHWii Cbipbs ANA NONWypeTaHoBbIX MaTepuanoB. OnpegeneHve cogep-
XaHus Bogpl B nonuonax (ASTM D 4672, Test method for polyurethane raw materials: determination of wa-
ter content of polyols)

ACTM E 180 lMpakTuka onpegeneHns npeunsmoHHOCTU MeTof0B aHanm3a v ucneitaHuiit ACTM npo-
MbILIIEHHbIX NPOAYKTOB M MPOAYKTOB TOHKOrO OpraHuyeckoro cuHtesa (ASTM E 180, Practice for determin-
ing the precision of ASTM methods for analysis and testing of industrial and specialty chemicals)2l

ACTM E 203 Metog onpefesieHns BOAbl C WCMOJSIb30BaHWeM BOJIIOMETPUYECKOTO TUTPOBAHUA MO
Kapny ®uwepy (ASTM E 203. Test method for water using volumetric Karl Fischer titration)

3 CyuwHoCTb mMeToga

3.1 MeTopg onpefeneHus BoAbl MO HaCTOALLEMY CTaHAapTy OCHOBaH Ha peakuun Kapna ®uwepa -
BOCCTaHOB/IEHWN liofa ANOKCUAOM Cepbl B NPUCYTCTBMM BOAblI C 0Opa3oBaHWeM TpuoKcuga cepbl U Hoau-
CTOBOJOPOAHON KUCNOTbI. Peakuyus CTaHOBUTCA KO/IMYECTBEHHOM TOMIbKO B NPUCYTCTBUW NUPUAMHA WK ApY-
roro opraHNM4ecKoro OCHOBaHWs U MeTaHona uau gpyroro cnupTa. B otinune ot peaktnsos Kapna ®uwepa
ONs BOIIOMETPUYECKOro TUTPOBaHUSA, cofepxalimx inog, B MeTofe KyJIOHOMETPUYECKOro TUTPOBaHWA 1og
reHepupyeTtcs 3fieKTponuTuyecku. B cootsetcTeumn ¢ 3akoHom Papagea 1 mr soAbl reHepupyet 10.71 Kn
3/1EKTPUYECKOTO TOKA.

YTOUHUTb ccbinikn Ha cTaHaapTel ACTM MOXHO Ha cainite ACTM www.astm.org unm B cnyxo6e nognepxkn knu-
eHToB ACTM: service@astm.org. B nHcopmaLoHHoOM ToMe exeroaHoro c6opHuka ctaHgaptos (Annual Book of ASTM

Standards) cnegyeT o6paliaTbCs K CBOAKE CTaH4APTOB €XXEroAHOro C60pHMKa CTaHAApPTOB Ha CTpaHuLe caliTa.
' OTMeHeH B 2009 r.

M3paHve odmunanbHoe
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4 Ha3HauyeHue U NnpuMmeHeHne

4.1 KynoHomeTpuuyecxuii MeTog UCNo/b3YIOT ANS ONpefeneHns HU3KUX KOHLEeHTpauuii Boasl B OpraHu-
YeCKMX XUIOKOCTAX, KOTopble AalT Hebo bLUMe TUTPLI NPU BOJIIOMETPUYECKOM TUTPOBaHuKn no Kapny ®uwwepy
(nanee - KF). MNpeuUnsnoHHOCTb KYy/IOHOMETPUYECKOro MeTofa TUTPOBaHUA yXyAlaeTca npu cofepxaHuun
BObl, 3HAUNTENIbHO NpeBblwatolem 2,0 %. n3-3a TpyaHOCTel B M3MepeHun He6onbworo ob6bema npobbl.
HacTosawmin metoa ncnbiTaHus npegnonaraet 100 % KM/ ncnonb3oBaHus anekTpuyectsa npy obpasoBaHun
opa. MpepycmatprBaeTcs npoBepka adhpekTBHOCTM MeToaa (cM. Tabnuuy 1 n npumeyaxue 6).

Ta6nuua 1- OnpegeneHne o6bema Npobbl

Mpegnonaraemoe cogepxaHve Boabl O61bem npobbl. CM
OT 0 80 500 Mr/Kr BK/IHOY. 5
Cs. 500 go 1000 mr/Kr BK/IHOM. 2
CB. 1000 fo 2000 mr/Kr BK/HOM. 1
Ot 0.2 % macc, fo 0.5 % macc, BK/IHOM. 0.5
CB. 0.5 % macc, f0 2.0 % macc, BK/IHOY. 0.1

5 Mewatouwme gpakTopsbl

5.1 OnpegeneHunto BoAbl KyJIOHOMETPUYECKUM MeTOLOM MeLLaloT Takue Xe BellecTsa, Kak 1 npu Bo-
nomeTpuyeckom TuTposBaHun no Kapnay duwepy. B pabotel nogpo6HO paccMOTpeHbl BelwecTsa, Mellar-
e TUTpoBaHu No Kapny duiiepy.

5.2 B ACTM E 203 npuBoAeH nepeyeHb OpraHM4ecknx CoeAmHeHUi, cogepXaHne BOAbl B KOTOPbIX
MOXHO onpegennTb HENOCPEACTBEHHO, a TakKe NnepeyeHb COeANHEHUI, cofepXaHue BoAbl B KOTOPbIX MOX-
HO onpefenuTb TONbKO NOC/e NPOBEAEHNA COOTBETCTBYIOLMNX XMMUYECKNX peakunii, yCTPaHALWNX BANS-
HVMe MeLlalLnX CoegnHEHNA.

6 Annapartypa
6.1 ABTOMaTuyeckuii Turpatop2

ABTOMaTUYECKMIA TUTPATOP COCTOMT U3 6/10Ka YNpaBneHus, a4eliikn ans TUTPOBAHWUA, YyBCTBUTE/IbHO-
ro ABOHOrO NJATUHOBOrO 3/1eKTPOAA, reHepaTopa B cbope M MarHMTHOW Melwankv. Mpubop npegHasHayeH
AN KyNNOHOMETPUYECKOro reHepMpoBaHns Mofa, KOTOPbIA CTEXMOMETPUYECKN pearvpyeT ¢ BOAON, NpucyT-
cTBylOLLEl B pacTBOpe npobbl. KONMYecTBO Ky/IOHOB 3/1eKTpUYecTsa, KoTopoe noTpeboBanoch Ans reHepu-
poBaHusa lioga, 3aTem npeobpasyeTcs B KOIMYECTBO BOfbl B MUKpOrpaMmax, KOTOpoe BbIBOAWUTCHA Ha AWUC-
nnei.

6.2 LUnpuy BMecTMMOCTbH 50 CM3, OCHALLEHHbIA UIM0A AN NOAKOXHbIX MHBEKUUA AnuHON 115 Mm
ANS yganeHns usbbiTka pactBopa v3 Kamepbl TUTPOBaHUS.

MpumeyaHune 1-Tlocne OUUCTKM CTEKNAHHbIE LUMPULbI U UMbl NPOMbIBAIOT 6€3BOAHLIM aLeTOHOM, 3aTeM
cywart B CylmibHOM LKady npu Temnepatype 100 *C He MeHee 14 u XpaHAT B akcukaTtope. M1acTUKOBbIE LUMPULbI
noc/e Ucnosib30BaHna yTUIN3NPYHoT.

6.3 LWnpuy BMecTUMOCTbi0 20 CM3, OCHALLEHHbIA UIM0A ANA NOAKOXHLIX WHBEKUUIA AnuHOW 115 mm
ANA BBEAEHVA HelTpann3yloLero pactsopa B kamepy TUTPOBaHNA (CM. npuMevaHue 1).

6.4 LUnpuubl BMecTUMOCTbI0O 1 1 5 cM3 OCHalleHHble WII0A AN MOAKOXHbIX WHBEKUMIA A/UMHOW
115 mm gna BBeAeHMSA Npob B kaMepy TUTPOBaHKsA (CM. NnpuMeyvaHue 1).

6.5 LWnpuy BMECTUMOCTbIO 5 MKN. OCHALLEHHbIA WUINOW AN MOAKOXHbIX MHbeKUWi AAVHOW 115 mMm
ONA Kanmbposku npubopa (cMm. npumMevaHue 1).

6.6 dTOpYyrnepogHasa cmaska nnm TFE - cdhTopyrnepog Ana repMeTusaumn kamepbl gns TMTPOBaHNSA.

6.7 MembpaHa A5 repmeTusauumn oTeepcTusa Ana BBOAA Npobbl, o6ecneumnsaroLlas BeefeHne npoodbl
WNpuuem ¢ Urnoi n npefoTBpalleHre NpoHVKaHua enarn. Mem6paHy npyv HeO6XO0AMMOCTU 3aMeHSIT ANA
npeAoTBpaLleHns NponyckaHnsa Bo3Ayxa, KOTopoe MOXHO onpeAennTb No gpeidy nokasaHuii Tutpartopa.

6.8 ®nakoHbl AN Npo6.

6.9 CywnnbHbIi WKad), obecneyrBaowmii nogaepxarHme temnepatypbl (100 + 5) eC.

'J. Mitchell. Jr. and O. M. Smith, «Aquametry» - A Treatise on Methods for the Determination of Water. Part Ill—
The Karl Fischer Reagent 2nd Ed.. J. Wiley and Sons. Inc.. New York. NY 1990.

OcHoBHas uHhopmaumst 06 aBToMaTUYeckmx KynoHoMeTpuyecknx TutpaTopax npusegeHa: M. T. Kelley. R. W.
Stelzner. W. R. Laing, and D. J. Fisher. Analytical Chemistry 31. No. 2. 220 (1959) and A. W. Meyer. Jr. and C. M. Boyd.
Analytical Chemistry 31. No. 2. 215 (1959).
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6.10 3kcukaTop ¢ aacopbeHTOM U MHAMKATOPOM, U3MEHSIHOLLMM LBET NPU HACLILLEHWUN BNaroi.
6.11 AHanMTnyeckue BecChl, 0becneynBaoLLe B3BELBaHNE C TOYHOCTbIO £ 0,0001 T.

7 PeaKTuBbl
7.1 YnctoTa peaktusoB

Ecnn HeT Apyrux ykasaHuii, peakTuBbl AO/HKHbI COOTBETCTBOBATL crneuudmkaumam Kommteta no aHa-
NINTUYECKUM peakTuBaM AMEPUKAHCKOTo XuMuyeckoro ob6uiectsal0. MoXHO MCMoNb30BaTb PeakTyBbl APYroi
KBaMdmkaummn, ecny ycTaHOB/IEHO, YTO KBa/MdMKaunua peakTvBa Mo3BOSSET MCNoNb3oBaTb ero 6e3 CHu-
XEHUsi TOYHOCTU onpefeneHus.

7.2 Peaktus Boga tuna Il vam Il no ACTM A 1193.

7.3 PeakTuBbl Kapna ®duwepa

[ns onpefieNieHnst coaepxaHnus BoAbl MOXHO MCMO/b30BaTh aBTOMaTUUYEecKue TUTPATOpbl U UMetoLLy-
ecsl B NpoJaxe peakTVBbl A/1s KyJIOHOMETPUYECKOTo TUTPoBaHusi Mo KF. TpaAWUMOHHO B KayecTBe OpraHu-
UeCKoro OCHoBaHUsA B peakTuBax KF ncnonb3oBasicsa nUpuavH. B HacTosiee Bpemsi 60/1bWWNHCTBO NPou3-
BoAuTeneli annapatypbl KF MCMOMb3ylOT MeHee TOKCUUYHble peakTuBbl 6e3 nupuauHa, o6nagawuine 60/b-
weii cTabunbHocThI0 1 6osee cnabbiM 3anaxoM. PekoMeHAyeTcsi Mo BO3MOXHOCTU MCMO/Ib30BaTh PeakTuBbI
6e3 nupuguHa. s KyJIOHOMEeTPUUYECKoro TUTPoBaHNsl 06bIYHO TpebyeTcs ABa pacTBopa. AHOAHbIN pacTBop
— pacTBopuUTENb ANA TUTPYIOLLEro pacTBopa U KaToAHbIA pacTBOp — reHepaTop TuTpaHTa. B HacTosiwee
BPEMSI VMETC B NPOAAXKe OAHO- WN [ABYXKOMMOHEHTHbIE peakTuBbl. OAHOKOMMNOHEHTHbI peakTue co-
[EPXUT BCe KOMMOHEHTbI, Heo6XoAMMbIe ANA TUTPOBaHUs No Kapny ®uwepy B 04HOM pacTBope. [IByXKOM-
MOHEHTHbIVi peakTUB COAEPXKUT OTAE/IbHO PacTBOPUTENb U TUTPAHT.

MpumeyaHune 2 - MOXHO MCNosb30BaTh CAeAyloLMe peakTyBbl, He cogepxalime nupuavH: Hydranal© Manu-
al- Eugen Schotz reagents for Karl Fischer titration, from Riedel-deHaen (www.rdhlab.de). Sigma Aldrich
(www.sigmaaldrich. com) unnn Moisture measurement by Karl Fischer Titrimetry, 2nd ed.. by GFS Chemicals. Inc.. Janu-
ary 2004.

7.3.1 leHepatop TUTpaHTa (KaToAHbIA PacTBOP), coAepxXalynin oaua, ANOKCUL, Cepbl, MUPUANH NN
[pyroe opraHmyeckoe OCHOBaHWe 1 MeTaHON UK APYroii cnupT ans obecneyenus obpasosaHus ioga B pe-
aKLMOHHO cmecH.

7.3.2 PacTtBOpuTenb ANs TATpPylOLLero pactBopa (aHOAHbI pacTBOp), NPWUrOTOB/IEHHbLI B COOTBET-
CTBUW C UHCTPYKUWER N3roToBUTENA annapaTypbl.

7.3.3 HeWTpanusyowmnii pactBop - MeTaHO/ C COAEPXKaHMeM BOAbl npuMepHo 20 mMr/cm3,

8 Mepbl NPeAoCTOPOXHOCTH

8.1 Mpu cMelIMBaHUN peareHToB U yAasneHun U3 siueitkn Ans TUTpoBaHMs pacTBoOpa, CoAepXallero
ioa. NMPWAMH UK Apyroe opraHWyeckoe OCHOBaHWe, ANOKCUZ Cepbl U MeTaHoN WK APYroi cnupT, UCNO/b-
3YI0T XMMMWYECKM CTolikne nepyaTtkn. CneayeT usberaTb KOHTaKTa peareHToB C KOXei Unn BAbIXaHus napos.

9 OT160p Npo6

9.1 B CBA3M C HU3KUM COfepXaHueM BoAbl B Npobe Heo6XxoAnMO cob6aaTe Mepbl NPesoCTOPOXHO-
CTU ANsA npefoTBpaLleHns 3arpsasHeHus obpasua Bnaroi n3 KoHTeliHepa Ans npob, okpyxawowein cpefbl
nnv obopyfosaHusa 415 Beofa Npobbi.

9.1.1 Mepep ncnonb3oBaHWeM KOHTelHep ANna obpasua W KpbIWKy CylaT B CyWWIbHOM LiKady npu
Temnepartype 100 °C B TeueHune Houn. OxnaxaaloT B IKCMKATOPE U repMEeTUYHO 3aKpbIBaoT.

9.1.2 3anosiHAT KOHTeliHep 06pa3L,0oM N0 BO3MOXHOCTW GbICTPO A0 YPOBHA 25 MM OT BEpPXHErO Kpasi
1 cpasy 3aKyrnopusaior.

9.2 Tpoby AnA UCNbITaHNA OTOUPAIOT U3 KOHTEWHepa CyxvM LUNpULEM A5 MOAKOXKHbIX WUHBbEKLUNA.

Reagent Chemicals. American Chemical Society Specificatios. American Chemical Society. Washigton. D.C.
(Xvmunueckne peaktyBbl. Cneundmkauym AMEPUKaHCKOr0 XMMWUYEecKoro o6LiecTBa. BawMHITOH, okpyr Konymous).
MpennoxeHus no NpoBepKe peakTMBOB, HE BXOASLUMX B CMNCKM AMEPUKAHCKOr0 XMMUYecKoro obLiectsa —cm. Analar
Snandards for Laboratory Chemicals. BDH Ltd.. Poole. Dorset. U.K. (U1cTble 06pasupbl NabopaTopHbIX XMMUYECKUX Be-
wecrta). a Takke the United States Pharmacopeia and National Formulary. U.S. Pharmacopeial Convention. Inc.
(USPC). Rockville. MD. (®apmakonesn CLUA 1 HaumoHasbHbIi (hapMakoornyeckuii CnpaBoyHUK).

3
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Mepepn 0T6OpOM NPOGLI LNPULLEM BBOASAT B KOHTEMHEpP CyXOii a3oT.

10 NMoarotoBKa annapatypsbl

10.1 OuwwialoT, cywart v cobuparT Aveliky ANA TUTPOBaHUSA B COOTBETCTBUW C WHCTPYKUMER 13roto-
BuTeNns. [na repmetusauuy oT atMocthepHO Bnaru BepxHel u HWXHEeN Auveek annapaTypbl UCMOMb3YHOT
hTopyrnepofHyto cmasky unu TFE - dTopyrnepog. MNoaxnoyaloT K TUTpATopy nposoja AaTyuKOB U 3/1ekK-
TPOAOB reHepaTopa.

10.2 F'oTOBAT pacTBop Ans TUTpoBaHuA (7.3.2) 1 3anoNHAKT pesepByap annapaTta B COOTBETCTBUM C
VHCTPYKUWER U3rotoBuTens.

10.3 flobaBnAlT pacTBOp reHeparopa TutpaHTa (7.3.1) B c60pKy reHepartopa U 3akpblBalT KPbILLKY.
YpoBeHb pacTBopa reHepartopa TuUTpaHTa [JO/KeH ObiTb HWXEe YPOBHS pacTeBopa And TUTPOBaHUA A1
npefoTBpalleHns 3arpasHeHns obpaTHbIM MOTOKOM pacTBopa Ans TUTposaHusA. [ns noagepXaHus HU3KOro
YPOBHSA pacTBOp reHepartopa TUTpaHTa Nepuoanyeckn yaansior.

10.4 NMepemelwBaloT pacTBOpUTENb ANA TUTPOBAHWA, OCTOPOXHO Bpaljas fdyeriky, Ana yaaneHus
B/1arn co CTEHOK. 3aTeM nepemeLlnBaloT pacTBop He MeHee 20 MUH AN1s cTabunusaumm atmocdepbl BHYTpU
Avelikn AN TUTPOBaHMSA.

MpumeyaHue 3 -AsToMaTuyeckue TUTpaTopbl Mitsubishi He TpebytoT nposeaeHns npoueaypbl no 10.4.

10.5 CoeguHSAT Iy AN8 NOAKOXHbIX UHBbEKUMA AnnHON 115 MM cO wnpuuem BMecTumocTblo 20 cm3
1 HabupalT B WNpuL, npuMepHo 15 cm3 HelTpanuaytowero pactesopa (7.3.3). BcTaBnsoT Urny yepes MeMm-
6paHy 417 BBOAA 06pasLa v OnycKalT ee KOHYMK HEMHOTO HXe NOBEPXHOCTW pacTeBopa Ans TUTPOBaHUS.

10.6 MefeHHO BBOAAT HEWTpanusyloLwuii pacTBOp B pacTBOp A8 TUTPOBAHUA A0 U3MEHEHUS LBETA
pacTBopa OT KOPMYHEBOrO A0 CBET/N0-KPACHOro. OTO 03HAYaeT HaxoxaeHue B6M3nN KOHeYHON Toukn. OueHb
MeA/1IeHHO NPOAO/HKAT BBeAeHMe, noka He 3aropuTcsa nHamkatop «ON», ykasbiBatoWuii Ha npucyTcTBue
n36bITka BOAbI, 3aTeM OCTOPOXHO YAANAT wWnpuy, 1 uray. O6Wwmnii 06bem HelTpanusylolero pactsopa
JomkeH 6bITb B AnanasoHe oT 5 o 15 mn. Mo3BoNA0T cucteMe ctabunnsmposaTbes B TeueHne 1u.

11 NMpoBepka KannbpoBKu

11.1 Mpouenypa KanMbpoBKM aBTOMATUUYECKUX TUTPATOPOB pasHbIX Mogeneli MoxeT oTanyatbes. Ka-
NBpPOBKY NPOBOAAT C UCMOMb30BaHMeM 06pasLoB KOHTpons Kadyectsa (QC) ¢ cogepxaHnem Bofbl 10 mr/kr.
100 mr/kr n 1% macc, B COOTBETCTBUM C MHCTPYKLMEA M3roToBuTeNs TuTpatopa. XKenatenbHO NpoBepsATb
Ka/IMbpoBKY CO CTaHAapTHbIM PacTBOPOM, cofepxaHue BOAbl B KOTOPOM MPUOIN3UTESIbBHO COOTBETCTBYET
oXugaemomy guanasoHy cofepxaHvus Bodbl B obpasuax.

11.2 PekoMeHAyeTCsA UCNOMb30BaTb KOHTPO/IbHYIO KapTy, MOCTPOEHHy Ana obpasua QC. Mposogat
nsmepeHve obpasuya QC kaxAabli pa3 nepej ucnbiTaHMEM uccnegyemoli npobbl. Ecnv oTknoHeHue usme-
PEHHOrO 3HaueHus npesbiwaeT + 5 % 0T cepTUULMPOBAHHOIO 3HAYEHWS, NPUHUMAIOT COOTBETCTBYOLNE
Mepbl, Npexje Yem NpucTynaTb K UCnbiTaHno obpasua” .

MpumeyaHune 4- MoxeT NnoTpe6oBaTbCA 3aMeHa UM pereHepaumsi pacTBOPOB peareHToB.

12 NMpoBeaeHne ncnblTaHni

12.1 Co6upatoT CyxOi WnpuL, 1 Uy 1N 3aKpbiBAT KOHYMK WUrbl HEGOMBLUUM KyCOYKOM PE3UHOBOW
mMeMb6paHbl (fanee - MembpaHbl). HabupatoT B wnpuy, oT 1 A0 2 MA Npobbl 1 yaansawoT B KOHTelHep Ans
0TX0A40B. HabupaioT B LINPWL, KOIMYECTBO NPOObLI B COOTBETCTBUM C Tabnuuein 1 n 3akpbiBalOT KOHUUK Wbl
MembpaHoii. OnpefensT Maccy Wnpuua ¢ TOYHOCTbio A0 + 0.1 mMr. Cm. Tabnuyy 1, npumeyanns 5 u 6.

MpumeyaHue 5-Tpu BbINOHEHUMN HECKOMBKMX aHAIM30B HA OLHOI U TOI Xe npobe uam npu oTéope 3Hauwn-
TeNbHOro o6bema npobbl crefyeT NOALEPKUBATL HEOO/bLLOE AaB/ieHNe B KOHTelHepe ¢ Npo6oii ¢ NOMOLLbI CyXoro
asoTa, NofaBaemoro Yepes Urfy Ans NoAKOXHbIX MHbEKLMIA, COeANHEHHYIO C UCTOYHMKOM a3oTa.

MpumeyaHune 6-Mpu UCNOAL30BAHWMM LUNPULA, TOYHOCTb KOTOPOro AOCTaToudHa ANsl M3MepeHust obbema
npo6bl, Maccy NPobbl MOXHO BbIYUCUTL MO 06BEMY M NIOTHOCTU NPOGbI.

12.2 Mocne cTtabunmsauum TMTpaTopa 0CTOPOXHO BBOAAT Wy LWNpULa ¢ npo6oii Yyepes MemGpaHy 1
onyckatT €e HUXE YPOBHSI pacTBopa B siuelike TUTpoBaHWUA. MeaneHHo BBOAAT o6pasel, B pacTBop ANs
TUTPOBAHMA W HAUYMHAKT TUTPOBaHWE. YAANSIOT WAPUL, C  UIOW, 3aKPbIBAKT KOHUMK WI/Ibl MeMGPaHoi 1
CHOBa B3BELUMBAKT C TOYHOCTbIO A0 *+ 0,1 Mr Ans onpefeneHust Macchbl npo6bl. TUTPYOT A0 KOHEYHOM TOY-

" ASTM PyKoBOACTBO MO MpeAcTas/IeHNo AaHHbIX U aHasnm3y rpadmkos, 7-e usgasne. ASTM PykosoacTso ce-
pun MNL 7A (nepecmoTp cneupasibHoi TexHuyeckoii ny6nvkaumm (STP) 15D).
4
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Ku. 3anucbiBatoT nonyyeHHoe 3Ha4yeHne Konm4vyectsa BoAbl B MUKpOrpamMmmax.

MpumeuvaHune 7-Mocne npoBeaeHnss 60MbLIOTO KOMMYECTBA aHa/IM30B cnedyeT YMeHbLUTb 06beM pacTBo-
pa. HaKoOMUBLLErOCS B AYelike AN TUTPOBaHUA. [11A 3TOrO0  WCMOMb3YHOT LINPWL, BMECTUMOCTbIO 50 cM2uin civBaloT
pacTBop Yepe3 3anopHblii KpaH Npy Hanuuuu. Mpy NONyYEHUN HEYCTOMUMBbLIX pe3yNbTaToB pPacTBOp YAANAT U 3ame-
HAIOT CBEXUM.

MpumeyaHne 8- 3amMeHAOT PacTBOpP reHeparTopa TUrpaHTa, ec/iv ero LUBET CTAHOBUTCS XeNTbIM U pe3ynbTa-
Tbl UCMbITAHWIA HECTABW/bHbIE.

13 BbluncneHuns

13.1 BbluncnsT cogepxaHne Bogbl B obpasie ¢ TouHocTbio Ao 0.001 % macc, no gopmyne

cofiepxaHue BOAbl, MKF
0,
CopepxaHue Bofbl. % Macc. macca o6pastia, r * 10000 &)

14 TpoTOKON MCNbITAHWUN

14.1B npoToKO/ie UCMbITaHUl yKa3biBaloT cofepxkaHne BoAbl € TOYHOCTbo Ao 0.001 % macc.
15 MNpeunsnoHHOCTbL U CMelleHne

15.1 Mpeymn3noHHOCTb

[Ns OLeHKM NpMemnemMocTu pesysibTaToB Mpu UCMO/Ib30BaHUK PeareHToB ¢ NUPUAMHOM (CM. npume-
uaHvie 9) NPUMEHSIIOT CregytoLe KpUTepuu.

15.1.1 NMoBTOpPAEMOCTb (O4MH onepartop)

KoachdpmumeHT Bapvauun, BbIYUCMEHHbIA AN eAVHUYHOro onpegenexus, coctaenseT 1.39 % oOTH.
npu konuyecTBe cteneHeli ceo6oabl (DF) 61. C foBepuTesibHOM BEPOSTHOCTLIO 95 % pacxoxaeHue pesysb-
TaToOB ABYX ONpeAeneHnii He A0MKHO npeBbiwaTh 3.9 % OTH.

15.1.2 NabopaTopHas Npeum3nMoHHOCTb (BHyTpunabopaTopHas)

KoadhdmumeHT Bapuauum pesynbTaToB (KaxAbll pesynbTar - cpegHeapudMeTnyeckoe 3HaveHue
[BYX onpegeneHuii), NoayyYeHHbli O4HUM 1 TeM Xe 0nepaTtopoM B pasHble AHW. 6bln oueHeH B 2.00 % OTH.
npu DF = 31. C poBepuTenbHOW BEpPOATHOCTbIO 95 % pacxoxAeHne pesynbTaToB ABYX WCMbITAHUA He
O0/KHO npeBbiwaTh 5.6 % OTH.

15.1.3 BocnpoussoanmMocTb (pasHble nabopatopum)

KoadhdpmumeHT Bapvaummn pesynbTaToB UCMbITAHUIA (KaxAbll pe3ynbTaT - cpegHeapudmeTunyeckoe
3HaueHue [ByXx onpegeneHuii), NoayYeHHbIX pasHbiMK onepaTopamMmu B pasHbix naboparopusx, 6bi1 OLEeHeH
B 6.12 % oTH. npu DF = 7. C goBepuTenbHOl BEepOATHOCTbIO 95 % pacxoxfeHve pe3ynbTaToB ABYX WUCMbI-
TaHWil He AO/MKHO NpeBbiwaTh 17,1 % OTH.

15.2 CwmelleHune

CMelleHe HACTOSILLEr0 MeToda MCMbITaHWA He YCTAaHOB/IEHO, MOCKO/IbKY OTCYTCTBYIOT MPUroaHble
CTaHAapTHble 06pasLibl.

MpumeyaHune 9 -lpeyunsnoHHOCTb Gblla YCTaHOBEHA MO pesy/nbTaTam aHain3a Mexn1abopaTopHbIX M-
cnefoBaHWin 06pa3LoB TOMNyosa, aTunayBTaTa. aTaHoNa 1 aueToHUTPUNA, coAepxalumx npubnusutensHo 0,02 % macc.,
0.16 % macc., 0.52 % macc, 1 2.04 % macc, Bogbl cooTBeTcTBEHHO. OAMH onepaTop B Kaxzoli n3 8 nabopartopwuii Bbl-
MOJIHSN NOBTOPHbIE OMpeAesieHnst B ABa pasHbiX AHA. B CymMMe - 128 onpefeneHwii. MATb pe3ynbTaToB ncciefoBaHuii
ANns Tonyona 6blan NpUsHaHbl HeyA0BNEeTBOPUTE IbHbIMU. [peuusmoHHoCcTb 6blna yctaHoBneHa no ACTM E 180 ¢ uc-
no/ib30BaHMeM CrneLyasibHON KOMMbIOTEPHON NporpaMMbl 4151 AUCNIEPCUOHHOMO aHan3a pesyibTaToB IKCNeprMeHTa.

15.3 lpeun3noHHOCTb

MpuBeAeHa NMPeLN3NOHHOCTb, MOSlyYeHHasi Npy  MeXn1abopaTopHbIX UCCNEefoBaHUsIX MO onpegesne-
HUIO COAepXaHnsi Bofbl C peareHTamu 6e3 nupuguHa (cMm. npumedanue 10).
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15.3.1 NMoBTOPAEMOCTb

[lBa pesynbTarta NOBTOPHbIX UCMbITAHWIA, MOMYYEHHbIX OLHUM ONEpaTtopoM, MOXHO cuuTaTb HeyAo-
BNETBOPUTENbHBIMW. €C/IM OHW OT/IMYaloTcA 6onee, YeM Ha 3HauveHue, NpuBefeHHoe B Tabnuue 2 Ans co-
AepxaHua Bogpl, Hanbonee 6/1M3k0 COOTBETCTBYIOLLLETO UCC/iedyeMoMy obpasLy.

15.3.2 Bocnpon3BoanMMOCTb

CpefiHeapudmeTyecKkoe 3HavyeHne pesysibTaTtoB AiByX ONpeesieHni, nonyyeHHslx B 0f4HON nabopa-
TOPUW. HEe JO/MKHO OT/INYATLCA OT pe3yNbTaTtoB ApYroil nabopatopun 6onee, YeM Ha 3HayeHue, NpUBeAEH-
Hoe B Tabnuue 2 Ana cogepxaHuna Bofbl, Hanbonee 6113K0 COOTBETCTBYIOLLEIO uccnegyemomy obpasty.

Tabnuuya 2- MNoBTOPAEMOCTb U BOCMPOM3BOANMOCTb

JloBeputenbHas BepOSATHOCTbL 95 %
CofiepxaHvie Bofpbl.

% macc. MoBTOPAEMOCTb. % OTH. Bocnpo(l:l/josgﬂmmocm,
0.03 2.8 15.9
0.42 31 3.2
16 31 5.2

MpumeyaHne 10-MpeynsmoHHOCTb Gbisla NOSyYeHa Ha OCHOBaHUWM pe3ynbTaToB uchbiTaHuii no ACTM [
4672 (meTog B). MexnabopaTopHble nccnegoBaHust 6bi1m npoBefeHsl B 2000 r. Ha Tpex obpasuax nonvosnos, cogep-
xawmx npumepHo 0.03 % macc.. 0.42 % macc, 1 1.6 % macc. Bogbl. OAuH onepaTop BbINOHAN NOBTOPHbIE onpejerie-
HWSA 1 NOBTOPSAN UX Ha CneayoLwmnii AeHb. MpeunsnoHHOCTb BbluMcnsnac no ACTM E 180.

15.3.3 CwmelleHMe 419 HAcTosLWero MeToga UCnbITaHUii He onpeaeseHo.
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MpunoxeHne X1
(cnpaBouHoe)

MpeunsmoHHOCTb U CMelLeHne A8 TnKonei

X1.1 MexayHapoaHbiM KomuteTtoM E15 ACTM No NpOMbILLNEHHBIM U CNeLnasibHbIM XUMUYECKAM BelllecTBaM B
2007 r. 66110 NnpoBeAeHO MexnabopaTopHoe nccnegosaHve Ne 52 Ana onpegeneHns NPeuyusnoHHOCTY LWeCT! MeTo0B
MCNbITaHUIA, UCNONb3YeMbIX NPU aHanmse rnukoneli. MpeynsnoHHOCTb HaCTOSLLEro MeTofa UCMbITaHWs NonyyveHa Ha
OCHOBaHWM  pe3y/ibTaToB MexJ1abopaTopHbIX VCCnefoBaHuin Npu OnpeAeneHnn cofepXaHusi BOAbl B OpraHnyeckuix
XXNOKOCTAX KY/IOHOMETPUYECKMM TUTpOoBaHveM no Kapny ®uwepy, nposefeHHbix B 2007 1. bbiav nposefeHsbl nccneno-
BaHVA 3 pasHbix matepuanos B 17 nabopatopusx. B 14 nab6opatopusx 6binn nNpoBefeHsbl UccnefoBaHUs MOHOSTU-
nexrnvkons (MEG), B 13 nabopaTtopusix uccrnefoBanca gnarnneHrnmkons (DEG) u Tpuatunerrnmkons (TEG). Kaxablii
pe3ynbTaT UCMbITaHWUA SBASNCSA HE3aBUCUMbIM onpejeneHneM. Bbino nosyyeHo no 2 pesynbTara UChbITaHuil B 2 AHSA. 8
obLLeli CNoXHOCTW 4 pesynbTaTta Ha OfHO ucnbiTaHne. CregyeT OTMETUTb, YTO B 8 nabopartopusix nccnefoBaHus Npo-
BOAWNNCH OLHVMM OnepaTopoM, B 7 nabopartopusax - ABYMS onepatopamu (B pasHble AHW) 1 B 2 nabopaTtopusx ata WH-
chopmaumsa He 6blia 3anucaHa. B oTueTax" oTMeyanoch OTCYTCTBUAM 3HAYEHWIA N5 OfHOW unn 6onee nabopaTopuii.

X1.1.1 NMoBTOPAEMOCTb

[lBa pesynbTara MCNbITaHWA, NONYYEHHbIE B O4HON NabopaTtopun, CYUTAIOT HEIKBMBAUIEHTHBIMU, €C/IN UX 3HAYe-
HUSE OT/INYALOTCS GOJIee YeM Ha I 41 3TOr0 MaTepuana: r- pacxoXAeHne pe3ynbTaToB ABYX UCMbITAHWIA 4151 OOHOTO U
TOro e marepuana, NosyYyeHHbIX OAHUM OMepaTopoM Ha OLHOM W TOM e 060pyAO0BaHWN B OAVH AeHb B 04HON nabo-
paropuu.

X1.1.2 Bocnpon3sBoaAuMOCTb

[lBa pe3ynbTara UCMbITAHWA CYNTAIOT HEIKBMBASIEHTHBIMUM, €C/IN WX 3HAYEeHWUs OT/IMYaloTca 6onee Yem Ha R ans
3TOro0 MaTtepuana; R - pacxoxgeHve pesynbTaToB ABYX WUCMbITAHUI A5 OAHOMO M TOrO Xe matepuana, nosyyeHHbIX
pasHbIMM OnepaTopaMu Ha pasHoM 060pyfoBaHUM B pasHbix 1abopaTopusix.

X1.1.3 BHyTpunabopaTopHas npeum3noHHOCTb

CTraHaapTHOe OTK/IOHEeHME eXeHEBHbIX pe3y/bTaToB 0AHON NnabopaTopun, MOMYYEHHbIX OAHUM U TeM Xe one-
paTopoM. ¥ CTaHZAPTHOE OTKOHEHWE MPOMEXYTOYHOM BHYTPUIA60PaTOPHONM MPELM3NOHHOCTM ObII0 ONpeAesieHo ¢
MCnonb3oBaHWeM ctaTucTuyeckoro aHanmsa no ACTM E 180 (cm. Tabnuuy X1.1). Ana cTaTUCTUYECKoro aHanmsa 6bina
ncnonb3oBaHa Bepcus 8.0 NporpamMmHOro obecneyeHmns CUCTeMbl CTaTUCTUYECKOTO aHannsa (SAS).

Ta6nunya X1.1- OnpegeneHve cogepxaHus BOAbl B OPraHNYecKMX XUAKOCTAX KYSIOHOMETPUYECKUM TUTPOBAHUEM

no Kapny duwepy B npoueHTax no macce
O6pasel CpepgHeapud- MosTopA- MpomexyTo4y- Bocnpoussoaun- Mpeaen MpomexyTou- Mpepen
mMeTnyeckoe eMOCTb. CTaH- HOe CTaHAapT- MOCTb. CTaH-  /I0OTOPAEMOCTM Has NPCLUW3UOH BOCNPOM3BOAM

3HayeHue (418 papTHOe OTKNO- HEe OTK/IOHEeHWe [JapTHOe OTKNO0 nocTb MoCTH

BCcex na6opato HeHune HeHue

puii!

MEG 0.0086 0.0009 0.0014 0.0025 0.0026 0.0038 0.0071
DEG 0.0649 0,0012 0.0014 0.0049 0.0032 0.0039 0.0137
TEG 0.0498 0.0019 0.0129 0.0157 0.054 0.0361 0.0439

X1.1.3.1 B cootsetctBun ¢ ACTM E 180 aHanus npegycMaTpvBaeT pacCMOTpPeHVe pe3ynbTaTtoB ABYX UCMbITa-
HUIA K&XXA0r0 AHA Kak NoJlyYeHHbIX B YC/I0BUAX NOBTOPAEMOCTH, MPOMEXYTOYHOW 1 BOCNPOM3BOAMMON NpeLu3noHHOCTH
[ANS K&OKAOro aHanmsa. MoBTOPSEMOCTb OLEHMBaIN MO ABYM Habopam pe3ynbTaToB MOBTOPHbIX UCTLITAHWIA A8 Kaxao-
r0 AHA. @ NPOMEXYTOYHYI MNPELM3NOHHOCTb - N0 COOTBETCTBUIO Pe3y/bTaToB 3a ABa AHS AN1A BCeX NnabopaTopuid.
MpepocTepexeHne - Mockonbky ABa AHSA - 3TO KOPOTKUIA NEPUOL, BPEMEHM, 3HAYEHNEe MPOMEXYTOUHOW NpeLy3noHHO-
ctn no ACTM E 180. BeposiTHO, ByAeT 3aHMKEHO.

X1.1.4 Mio6oe 3aknyeHre O COOTBETCTBUM 3TUX ABYX (DOPMY/IMPOBOK ByAeT NpaBusbHbIM C AOBEPUTESIbHOM
BEPOATHOCTLI0 95 %.

X1.2 CmeLlleHne

CwMmelleHne He YCTaHOB/EHO, MOCKOJIbKY OTCYTCTBYIOT CTaHAapTHble MaTepuasibl A8 ONpefesieHns CMELLEHNS.

X1.3 MpeuusnoHHOCTb 6blna YCTaHOBEHA HA OCHOBaHUW CTATUCTUYECKON 06PaboTKN pe3ynbTaToB UCMbITaHWi 3
MaTepuasioB B 17 nabopartopuax. bblan ncnonb3oBaHbl cregytolme matepuasb:

XnAKocTb 1- MoHO3TUNEHrNnkonb (MEG):

XUAKOCTb 2 - An3TuneHrnukons (DEG);

XWUAKOCTb 3 - TpuatuneHriukons (TEG).

X1.3.1 [nA OLEeHKMN 3KBMBASIEHTHOCTU [BYX pPe3y/bTaToB MCMbITaHW pekoMeHayeTcs BblbupaTb matepuas, xa-
paKTepuUCTUKN KOTOPOro Hanbosee 6/IM3KN K UCTbITyeMOMY MaTepuasty.

" VHdhopmauusa nprBefeHa a nccnegosatesnisckom otyete ASTM RR Ne E15-1062.
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Mpunoxenve A
(cnpaBoyHoe)

CBefileHns 0 COOTBETCTBUM CCbISTIOYHbIX CTaHAApPTOB
HaunoHanbHbIM cTaHgapTam Poccuiickoii ®egepanuu
(1 feiicTBYOW MM B 3TOM KauecTBe MEeXroCcyAapCTBEeHHbIM cTaHgapTam)

Ta6nnya OA1
O603HaveHve

O603Ha4YeHe N HaMMeHoBaHue CooTBeT-
CTeneHb COOTBETCTBUSA
CCblJIOYHOrO CTaHAapTa CTBYHOLLEro HauMoHasIbHOro cTaHgapTa
ACTMJ, 1193-06(2011) . *
ACTMJ, 4672-12 . .
ACTM E 203-08 : *

‘COOTBETCTBYIOLMIA HALMOHA/IBbHBIN CTaH4APT OTCYTCTBYET. [10 €ro YTBEepKAEHNs1 PeKOMeH/LyeTcs UCnosb30-

BaTb Nnepeso Ha pyCCKI/II‘/'I A3bIK AaHHOIo CTaHdapTa. I'IepeBo,q AAHHOro CTaHdapTa HaxoauTca B tDe,qepaanOM NH-
CbOpMaLU/IOHHOM (*)OH,EI'e TEXHUYECKNX pernameHToB U CtTaHa4apToB.
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YK 661.7:543.613.22:543.551.4:006.354 OKC 71.080 OKCTY 2409

KntoueBble crioBa: opraHuyeckue XXuaKocTu, onpegesieHne Bofbl, KyJOMOMeTpUYecKkoe TUTposaHme no Kap-
ny ounwepy
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