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MpeancnoBue

1 NOANOTOBJIEH depepanbHbiM rocyaapCTBEHHbIM YHUTapPHBIM NpeanpusaTuem «Bcepoccunckui
Hay4HO-UCCNefoBaTENbCKUN MHCTUTYT CTaHAapTu3auumn matepuanos u TexHonorni» (Pryr «BHUM CMT»)
Ha OCHOBE COBCTBEHHOrO ayTEHTMYHOIO NepeBoaa Ha PYCCKUIM A3blK CTaHA4apTa, yKa3aHHOro B NyHKTe 4

2 BHECEH TexHuyecknum komuteTom no ctaHgaptm3aumm TK 160 «IMpoaykums HedTEXMMMUYECKOrO
Komnnekca»

3 YTBEPXXOEH M BBEJEH B JEVWCTBUE lMpukasom denepanbHOro areHTcTsa no TEXHUYECKOMY
perynuposaHuto u metposnorum ot 10 pespanga 2015 r. Ne 67-ct

4 Hacrosawwmi ctaHgapT ngeHtnyen ctaHgapty ACTM E 1064-12 «CtaHaapTHbIM MeToq onpegene-
HUSA BOAblI B OPraHMYeckuxX XMAKOCTAX KynoHomeTpuyeckum TuTpoBaHveM no Kapny ®uwepy» (ASTM E
1064-12 «Standard test method for water in organic liquids by coulometric Karl Fischer titration»).

HaumeHoBaHMe HacToswero ctaHgapTa M3MEHEHO OTHOCUTENbHO HaUMEHOBAHMS YKa3aHHOTO CTaH-
AapTa ans npusegexus B cootseTtctBme ¢ FOCT P 1.5-2012 (nyHkT 3.5).

Mpu NpyMeHeHWn HacTosILLEero cTaHgapTa PeKOMeHAyeTCs UCMONb30BaTb BMECTO CChINTOYHbIX CTaH-
4apTOB COOTBETCTBYIOLLME UM HaUMOHanbHble cTaHaapThl Poccuiickon degepaunm n MexrocygapCTBeHHbIE
cTaH4apThbl, CBEAEHNS O KOTOPbIX NPMBEAEHbI B 4OMNOMHUTENBHOM NpunoxeHun OJA

5 BBE[EH BINEPBbIE

lpasuna npumeHeHuss Hacmosweao cmaHOapma ycmaHoesneHel 8 [OCT P 1.0—2012 (pasden 8).
UHgpopmayus 06 usmeHeHUsIX K HacmosiwemMy cmaHO0apmy nybrukyemcs 8 exxe200HOM (M0 COCMOSIHUIO Ha
1 ssHBaps mekywe2o 2o0a) UHGhopMayUOHHOM yKa3amersie «HayuoHanbHble cmaH0apmabi», @ oguyuarnbHbIU
meKcm U3MEeHeHUU U [ornpasok — 8 eXeMeCA4YHOM UHOPMayuOHHOM yKasamerne «HayuoHarnbHble
cmaHOapmsbi». B cnyyae nepecmMompa  (3amMeHbl) unu  OMMeHbl  Hacmoswez2o0 cmaHd0apma
coomeemcmeyroujee ysedomneHue b6ydem onybnukogaHo 8 bnuxalwem 8binycke UHHOPMayUOHHO20
ykasamens «HayuoHanbHbie cmaHGapmely. Coomeemcmeytow,asi UHghopmayus, yeedomieHUe U meKkcmabl
pasmewjaromces makxe 8 UHGopmauyuoHHOU cucmeme obuje2o Mnonb308aHusi — Ha oghuyuarbHOM calme
®edepanbHo20 azeHmcemea 0 MEXHUYECKOMY peaynupogaHuro U memposioauu 8 cemu VIHmepHem
(gost.ru)

© CrangapTuHdopm, 2015

HacTosawun CTaHOapT HEe MOXeT ObITb MOMHOCTBLIO UMM YaCTUYHO BOCnpou3seaeH, TUpaXmposaH U
pacnpocTtpaHeH B KayecTBe ocbwu,waanoro nsnaHusa 6Ges paspelieHna <De,u,epaanoro areHTcTea no
TEXHNYECKOMY perynmposaHunio n MeTposiornm
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HAUMWOHANBbHBLIA CTAHOAPT POCCUMNCKOW ®EOEPALMUMN

XNOKOCTU OPTAHUYECKUE
OnpepeneHve BoAbl KyJIOHOMeTpMYECKMM TuTpoBaHmem no Kapny ®uwepy

Organic liquids. Determination of water by coulometric Karl Fischer titration

Darta BBegeHnsa — 2016—01—01

1 O6nacTb NnpMMeHeHus

1.1 Hactoswmin ctaHgapT ycTaHaBnvMBaeT meToq onpegeneHms soabl oT 0 % macc. go 2,0 % macc. B
DOONBbLUNMHCTBE XXUAOKUX OPraHNYECKMX XMMUYECKMX NPOAYKTOB aBTOMaTUYECKUM KYITOHOMETPUYECKUM TUTPO-
BaHMEM C ucnonb3oBaHveM peakTvBa Kapna ®uwepa. Hactoawwmin ctaHgapT He pacnpocTpaHseTcs Ha
CXKWKEHHble yrneBogopoaHble rasel (CYI), nponaH, 6yTaH, CKWKeHHbIN NpupoaHbii rasd (CMr) n . a.

1.2 3HayeHnsa B eguHuyax CU cunrtaloTcs ctaHgapTHbIMU.

1.3 MoapobHas nHdopmMauusa 0 TOKCUYHOCTU, NpaBuax obpalleHns n TexHnke 6e3onacHoCTu, oka-
3aHUKM NepBON NOMOLLM NpuBeAeHa B nacnoptax 6e3onacHOCTM Ha matepuarnsl.

1.4 B HacTosLLEeM CTaHOapTe He NpeayCMOTPEHO pacCMOTPEHUe BCeX BOMPOCOB obecneveHuns 6e3-
OMacHOCTK, CBSA3aHHbIX C €ro ucnonb3oBaHmeM. [lonb3oBaTenb CTaHAapTa HeceT OTBETCTBEHHOCTb 3a
obecneyeHne COOTBETCTBYIOLWMNX Mep 6e30MacHOCTM 1 OXpaHbl 340POBbA U onpeaensieT LenecoobpasHocTb
NPYMEHEHNS 3aKoHOAATENbHbIX OrPaHUYEeHN Nepes ero ucnonb3oBaHnem. lNogpobHoe onncaHwe onNacHoro
BO30ENCTBMS NpuBefeHo B pa3gerne 8.

2 HopmaTtuBHbIe CCbINIKN
B HacTodleM CTaHAapTe UCnosb3oBaHbl HOPMATKMBHbIE CCbIJTIKX Ha criegylLuine ctaHgapThl:
2.1 CtaHpapTbl ACTM"

ACTM [ 1193 Cneundpmkaumnsa Ha peaktns Bogy (ASTM D 1193, Specification for reagent water)

ACTM [0 4672 MeTopq vchbiTaHWA Cbipbs ANS NONWypeTaHoBbIX Matepuanos. OnpegeneHue cogep-
XaHusa sogbl B nonvonax (ASTM D 4672, Test method for polyurethane raw materials: determination of wa-
ter content of polyols)

ACTM E 180 lMpaktuka onpegeneHns NpeumsmoHHOCTU MeTodoB aHanusa u ucneitaHun ACTM npo-
MbILLIIEHHBIX MPOAYKTOB M MPOAYKTOB TOHKOro opraHudeckoro cuHtesa (ASTM E 180, Practice for determin-
ing the precision of ASTM methods for analysis and testing of industrial and specialty chemicals)z)

ACTM E 203 Metog onpegeneHus BOAbl C MCNOMb30BaHWEM BOMIOMETPUYECKOrO TUTPOBaHWSA MO
Kapny ®uwepy (ASTM E 203, Test method for water using volumetric Karl Fischer titration)

3 CywHocTb MeToaa

3.1 MeTop onpefgeneHus Boabl MO HACTOALWEMY CTaHAApTy OCHOBaH Ha peakuuu Kapna ®duwepa -
BOCCTaHOBJIEHMM Moda OMOKCUOOM Cepbl B MPUCYTCTBUM BOAbl C 0Opa3oBaHMEM TpuoKcuaa cepbl U nogu-
CTOBOJOPOOHOW KUCNOThI. Peakuus CTaHOBUTCST KONTMYECTBEHHOWM TOSbKO B MPUCYTCTBUM NUPUONHA NN OpY-
roro opraHM4eckoro OCHOBaHWsS M MeTaHona unu gpyroro cnupta. B otnuume ot peaktuBos Kapna ®uwepa
ONs BONMOMETPUYECKOTO TUTPOBaHWSA, COAEpXallMX Nod, B METOAE KYNOHOMETPUYECKOro TUTPOBaHUA Mosa
reHepupyeTtca anekTponutudeckn. B cootBetcTBuM ¢ 3akoHoM Papagesa 1 mr Boasl reHepupyet 10,71 Kn
3MNeKTPUYECKOro ToKa.

D YTOUHWUTL CCbINKM Ha ctaHgaptbl ACTM moxHo Ha cavite ACTM www.astm.org unu B criy>x6e nogaepxku Knu-
eHTtoB ACTM: service@astm.org. B nHcopmaumoHHom Tome exerogHoro cbopHuka crangaptoB (Annual Book of ASTM
Standards) cnegyet obpalaTbCca k CBOAKE CTaHAAPTOB €XerogHoro COOpHMKa CTaHAApTOB Ha CTpaHULe canTa.

) OtmeHeH B 2009 T.

U3paHme ocpuumanbHoe
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4 HazHa4yeHue U NnpuMeHeHue

4.1 KynoHoMeTpryecKknii MeTOA NCMNOMb3YIOT AN onpeaeneHns HU3KMX KOHLEHTpaumi Boabl B OpraHu-
YECKUX XKNOKOCTSX, KOTOpble Aal0T HeGOMbLUME TUTPbI NPY BOMOMETPUYECKOM TUTpoBaHuun no Kapny duiiepy
(oanee — KF). MNpeunsnoHHOCTb KYNOHOMETPUYECKOrO MeToda TUTPOBaHUA yXyALlaeTCd Npu COAepXaHum
BOAbI, 3HauUUTenbHO npesbiwatowem 2,0 %, ns-3a TpygHocTen B namepeHun Hebornblioro obbema npoobsbl.
HacTtosawwmi metog ucneitaHusa npegnonaraet 100 % KI[ ncnonb3oBaHus anekTpuyectsa npu obpasoBaHmm
noga. NMpepycmartpreaeTtca npoBepka adhekTMBHOCTN MeToada (CM. Tabnmuy 1 u npumedaHue 6).

Taobnwuya 1-OnpegeneHne obbema nNpodbI

Mpennonaraemoe cogepxaHve BoAbl O6beM npobbl, cM°
Ot 0 go 500 mMr/Kr BKMOY. 5
Cs.. 500 go 1000 mr/kr BKrtou. 2
Cs. 1000 go 2000 mr/Kr BKIItOM. 1
O71 0,2 % macc. oo 0,5 % macc. Bknou. 0,5
Cg. 0,5 % macc. go 2,0 % macc. BKMoY. 0,1

5 Mewarowme c¢pakTopbl

5.1 OnpegeneHunio Bodbl KYNIOHOMETPUYECKMM METOAOM MELLAKT Takune e BeLLecTBa, Kak 1 npu BO-
nomeTpuyeckom TutposaHum no Kapny dwuwepy. B pa60Te1) noapobHO paccMOTpEeHbl BELLECTBa, MeLlal-
wme TutpoBaHuto no Kapny duwepy.

5.2 B ACTM E 203 npuBegeH nepeyeHb OpraHUYeCckux COeAMHEHWIN, COAaepXaHue BoAdbl B KOTOPbIX
MOXHO onpeaenqTb HENOCPEACTBEHHO, a Takke nepeyeHb COeANHEHWN, COAepKaHne Bodbl B KOTOPbIX MOX-
HO onpefenuTb TOMbKO MOCME NPoBeAeHNs COOTBETCTBYIOLLMX XMMUYECKUX peakuni, yCTpaHALWmnx BAns-
HWe MEeLIaKLLNX COeaANHEHNA.

6 AnnapaTtypa
6.1 ABTOMaTu4eckumn TMTpaTopz)

ABTOMaTMYECKUIA TUTPATOP COCTOUT U3 Broka yrnpaBneHus, A4enkn Ans TUTPOBaHWUSA, YyBCTBUTENbHO-
ro ABOMHOrO NIaTUHOBOrO 3NeKTpoaa, reHepaTtopa B cbope M MarHUTHow Melwlanku. Mpubop npeaHasHayeH
ANsi KyNTOHOMETPUYECKOr0 reHeEpPUpPOBaHMSA Noaa, KOTOpbIA CTEXMOMETPUYECKN pearmpyeTt ¢ BOOOW, MpUCYT-
CTBYIOLLEN B pacTBope npobbl. KonnyecTBo KynoOHOB aneKkTpudecTBa, KOTOpPoe NoTpeboBanock Anst reHepu-
poBaHWsA 1ofa, 3aTem npeobpasyeTcs B KONMMYECTBO BOAbl B MMKpOrpammax, KOTOPO€E BbIBOAWUTCS Ha OuC-
nnen.

6.2 Wnpwuy BmectumocTbio 50 CM3, OCHaLLEHHbIA UIMON ANsA NOAKOXHbIX MHBbEKUUA AnnHon 115 mm
Anga yoaneHusa nsbbiTka pactBopa U3 kamepbl TUTPOBaHMS.

MpumeyaHue 1-Tlocrne OYUCTKU CTEKNAHHbIE LWIMNPULbLI U UMbl NPOMbIBAOT GE3BOAHLIM aLETOHOM, 3aTem
cylwart B cywmnbHOM Lkady npu Temnepatype 100 °C He MeHee 1 4 M XpaHST B aKcukaTope. [nacTUKoBbie LWNpULb
MOCIIe VUCMOIb30BaHNS YTUIN3NPYHOT.

6.3 Wnpwuy BmectumocTbio 20 CM3, OCHALLEHHbIA UIMON AN NOAKOXHbIX MHBbEKUMA AannHon 115 mm
AN BBeOeHUS HENTpanuayloLero pactesopa B kKaMepy TUTPoOBaHUS (CM. npumedaHue 1).

6.4 Lnpuubl BMectumocTbio 1 n 5 CMB, OCHallEeHHble UrMon ANs NOAKOXHbIX MHBEKUUA OJTMHON
115 mm gns BBegeHus npob B kKamepy TUTpOBaHMS (CM. npumedaHuve 1).

6.5 Wnpuy, BMECTUMOCTbIO 5 MK, OCHALLEHHbIN UIMON ANfS NOOKOXHbLIX MHBbeKUuun nvHon 115 mm
Ansi Kannbposku npubopa (cMm. npumedaHue 1).

6.6 ®dTopyrneponHasa cmaska unn TFE — cbTopyrnepog Anst repMeTm3auumn Kamepbl Anst TMTPOBaHUS.

6.7 MemOpaHa ansa repmeTmsanmm OTBepCTUS Anis BBoAa Npodbl, obecneynBatoas BBegeHme npoodbl
LINpULEM C UMMOW 1 NpefoTBpalleHne NpoHuKaHus Briarn. MembpaHy npu HEOOXOOUMOCTM 3aMEHSIT AN
npeaoTBpaLleHnst NPonyckaHns Bo3ayxa, KOTopoe MOXHO onpeaenvTb No Aperdy nokasaHui TuTpaTopa.

6.8 ®nakoHbl aAns npoob.

6.9 CywnnbHbIn WwWkad, obecneynBatowmn nogaepxanve temnepatypsbl (100 + 5) °C.

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

2 OcHoBHast nHcopmaums 06 aBToMaTUYECKNX KYNTOHOMETpUYECKUx 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).

2
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6.10 JkcmkaTop ¢ aacopOEHTOM M MHOMKATOPOM, N3MEHSIOLUM LBET NPY HaChILLEHUN Braromn.
6.11 AHanutun4yeckue Bechbl, obecnevnBatoLlme B3BelUnBaHue ¢ ToMHocTblo + 0,0001 r.

7 PeakTuBbl
7.1 YncroTa peaktuBoB

Ecnu HeT gpyrux ykasaHui, peakTuBbl JOJKHbI COOTBETCTBOBATL crneundurkauuam Komuteta no aHa-
NUTUYECKUM peakTuBaMm AMEPUKAHCKOTO XMMUYECKOTo 06u.|,eCTBa1). MO>XHO MCnonb3oBaTb PeakTUBbI APYromn
KBanMdukaumm, ecrnm ycTaHOBMNEHO, YTO KBanMduKaums peakTupa no3BonsieT Ucnosfb3oBaTb ero 6e3 cHu-
XEHUS1 TOYHOCTM onpegeneHuns.

7.2 PeaktuB Boga tvna Il unu 1l no ACTM I 1193.

7.3 PeaktuBbl Kapna ®uwepa

[ns onpegeneHus cogepxaHus BOAbl MOXHO UCMONb30BaTb aBTOMaTU4Yeckne TMTpaTopbl U UMEOLLN-
ecs B NpoJaxe peakTuBbl AN KyNOHOMeTpuyeckoro TutposaHusa no KF. TpagMuuoHHO B kayecTBe opraHu-
4YecKoro ocHoBaHus B peaktuBax KF ucnonbsosancsa nupuanH. B HacTosiwee Bpemsi GOMNbLIMHCTBO NPOM3-
Bogutenewn annapatypbl KF ncnonb3yloT MeHee TOKCUYHbIE peakTuBbl 6e3 nupuauHa, obnagarowime 6onb-
wewn ctabunbHocTblo 1 6onee cnabbim 3anaxom. PekomeHAyeTcs N0 BO3MOXHOCTM MCNOMb30BaTb PEaKTMBbI
6e3 nupnguHa. [Ins KynoHomeTpmnyeckoro TUTpoBaHMA 0bbI4HO TpebyeTca ABa pacTBopa. AHOOHbIV pacTBoOp
— pacTBopuTenb AN TUTPYIOLLEro pacTeopa M KaToAHbI pacTBOp — reHepaTop TuTpaHTa. B HacTosuwee
BpEMSI MMEITCA B npoaxke OAHO- UIN ABYXKOMMOHEHTHble peakTuBbl. OOHOKOMMOHEHTHbIN peakTus Co-
OEPXUT BCE KOMMOHEHTLI, Heobxoaumble Ang TutpoBaHusa no Kapny ®duvwepy B ogHOM pactsope. [IByxkoMm-
MOHEHTHbIN PeaKTUB COAEPXKUT OTAENbHO PaCTBOPUTESNb U TUTPAHT.

MpnMeyaHne 2—MoxHO UCNONb30BaTh CreayloLWMe peakTuBbl, He cogepxawme nupuaunH: Hydranal® Manu-
al- Eugen Schotz reagents for Karl Fischer titration, from Riedel-deHaen (www.rdhlab.de), Sigma Aldrich
(www.sigmaaldrich. com) unu Moisture measurement by Karl Fischer Titrimetry, 2nd ed., by GFS Chemicals, Inc., Janu-
ary 2004.

7.3.1 l'eHepaTop TUTpaHTa (KaTOA4HbIA PacTBOp), CoAepXallmMi hoama, OUOKCUL Cepbl, MMPUOUH UNn
Opyroe opraHmyeckoe OCHOBaHWE M METaHOM Uy Apyron cnupT ansa obecneveHns obpas3oBaHusa noga B pe-
aKLMOHHOM cMecH.

7.3.2 PacTtBoputenb AN TUTPYIOLWEro pactsopa (aHOAHbIN pacTBOpP), MPUrOTOBMEHHbIA B COOTBET-
CTBUU C MHCTPYKUMEN U3rOTOBUTENS annapartypsbl.

7.3.3 HenTpanuaylowun pactBop — MeTaHoM € cogep)xaHnem Boabl npumepHo 20 mr/cm.

8 Mepbl NpeaoCTOPOXKHOCTH

8.1 I'IpM CMelnBaHNn peareHTos 1 yganeHnn mn3 A4Yenkn ans TUTPOBaHNA pacTBOpa, coaepxallero
noga, nMpunanH unun gpyroe opraHn4yeckoe ocHosaHue, gUOoKCua cepbl U MeTaHO Unu ﬂpyFOVI cnupT, ncnosb-
3YHOT XUMUYECKHN CTOMKMe nep4yaTKkun. Cne,u,yeT n3beratb KOHTaKTa peareHToB C KOXEW Unn BablXxaHus napos.

9 OT60p Npo6

9.1 B cBS13K C HM3KMM coAepxaHMem Bodbl B Npobe Heobxoanmo cobniogaTte Mepbl NpegoCTOPOXKHO-
CTM ONS npegoTBpalleHuns 3arpsa3HeHus obpasua Brarov u3 KoHTemHepa Ans npob, OoKpyxatowen cpegbl
unu obopyaoBaHusa ansg Beoga npoobi.

9.1.1 MNepea ncnonb3oBaHWEM KOHTeWHep Ans obpasua v KpbIWKy CylaTt B CyLIUIBHOM wwkady npu
Temnepatype 100 °C B TeyeHue Houn. OxnaxgaroT B 3KCUKaToOpe 1 repMEeTUYHO 3aKpbIBatoT.

9.1.2 3anonHAKT KOHTEHep 00pa3L oM MO BO3MOXHOCTM BbICTPO 4O YPOBHSA 25 MM OT BEPXHEro Kpasi
M Cpasy 3aKynopuBaloT.

9.2 Mpoby Ansa McnblTaHUst OTOMPAKOT U3 KOHTEMHepa CyXMM LUMpUUEM AN NOAKOXHbIX UHBEKLWNA.

g Reagent Chemicals, American Chemical Society Specificatios, American Chemical Society, Washigton, D.C.
(Xumnueckme peaktumBbl. Cneundmkaumm AMEPUKAHCKOTO XUMWYecKoro obulectBa, BawwuHrtoH, okpyr Konym6us).
MpennoxeHns No NpoBepke peakTUBOB, HE BXOASALLMX B CNUCKM AMEPUKAHCKOrO XMMmnyeckoro obiectsa — cm. Analar
Snandards for Laboratory Chemicals, BDH Ltd., Poole, Dorset, U.K. (MucTtble 06pa3ubl NnabopaTopHbIX XUMUYECKUX Be-
wecrta), a Takke the United States Pharmacopeia and National Formulary, U.S. Pharmacopeial Convention, Inc.
(USPC), Rockville, MD. (®apmakonest CLUA 1 HaumoHanbHbI dhapMakonormyecknii CrpaBoYHumK).

3
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Mepen oT60poM NPoGkI WNPULEM BBOASAT B KOHTEWHEP CyXOM a30T.

10 NMoarotoBka annapaTtypbl

10.1 Ounwatot, cywaT n cobupaloT a4eriky Ang TMTPOBaHUS B COOTBETCTBUU C MHCTPYKLUMEN U3rOTO-
BuTENd. [ns repMeTusaumm OoT aTMoctepHOW BnarM BEPXHEN M HWXKHEW s4eeK annapaTypbl UCMOMb3yoT
dTopyrnepogHyto cmasky unn TFE — doTopyrnepog. MNoaknoyaoT K TUTpaTopy NpoBoAda OAaTYMKOB U 3nek-
TpOJOB reHepartopa.

10.2 l'oToBAT pacTBOp ANgA TUTpoBaHusA (7.3.2) 1 3anonHAI0T pe3epByap annaparta B COOTBETCTBUN C
WHCTPYKUUNEW U3rOTOBUTENS.

10.3 [JobGaensoT pacTBop reHepaTopa TuTpaHTa (7.3.1) B COOpPKY reHepaTopa 1 3aKpbiBatoT KPbILLKY.
YpoBeHb pacTBopa reHepaTopa TUTpaHTa OOMKeH ObiTb HWXE YPOBHSA pacTBopa Ans TUTPOBaHMSA Ans
npeaoTBpaLleHnst 3arpsisHeHnss obpaTHbIM NOTOKOM pacTBopa Ans TUTpoBaHus. [na nogaepxaHus HU3KOro
YPOBHS pacTBOp reHepaTopa TUTpaHTa Nnepmoanyeckn yoansior.

10.4 lNepemelwwnBaloT pacTBopuTenb ANS TUTPOBAHUS, OCTOPOXHO Bpallas sderiky, And yganeHus
BMnarn co CTeHoK. 3aTem nepemeLunBatoT pacTBop He MeHee 20 MyH Ana ctabunusauun atmocdepbl BHYTPU
AYerikn Ons TUTPOBaHMS.

MpumevaHue 3—AsTomaTuyeckue Tutpatopbl Mitsubishi He TpebytoT npoBeaeHus npoueaypsl no 10.4.

10.5 CoeauHsaoT Urny Ans NoAKOXHbIX MHbEKUMI AnnHon 115 MM co wnpuuem BMecTumocTbio 20 cm®
1 HabupaloT B WNpUL NnpumepHo 15 cm® HelTpanuaytowero pacreopa (7.3.3). BcraBnsawT urny yepes mem-
OpaHy ans sBoga obpasua 1 onyckatT ee KOHYMK HEMHOTO HUXKE MOBEPXHOCTU pacTBopa AN TUTPOBaHWS.

10.6 MeaneHHO BBOAST HENTPaNU3YOLWWIA pacTBOP B pacTBOpP A5 TUTPOBaHUA A0 U3MEHEHUN LBETa
pacTBopa OT KOPUYHEBOro 4O CBETMO-KpAcHOro. OT0 03Ha4YaeT HaxoxaeHue Bbnunam koHeyHon Toukn. OueHb
MeOJIeHHO MpoJoKalT BBeAEeHMe, Noka He 3aroputcs nHamkatop «ON», yKkasbiBaloWMI Ha NpUCYTCTBUE
n3bblTka BOAbl, 3aTEM OCTOPOXHO yaanswT wnpuy n nrny. Obwun odbbem HerWTpanuayloLlero pacresopa
AomxeH 6biTb B AgnanasoHe ot 5 o 15 mn. No3sonsaT cucteme ctabmunmanpoBaTtbes B TedeHne 1 4.

11 MNMpoBepkKa KannopoBKn

11.1 Mpouenypa KanbpoBKM aBTOMATUYECKMX TUTPATOPOB pasHbIX MOAEeNen MoxeT oTnmyaTtbed. Ka-
nMBpoBKYy NPOBOAAT C UCNONb3oBaHNEM 06pa3uoB koHTpons kadectBa (QC) ¢ cogepxaHmem Bogbl 10 Mr/kr,
100 mr/kr n 1% macc. B COOTBETCTBMM C MHCTPYKLMEN U3rOTOBUTENS TUTpaTopa. XKenaTenoHo nNpoBepsaTh
KannbpoBKy CO CTaHAAPTHbIM PacTBOPOM, COAEPXaHWe BOAblI B KOTOPOM MpUONM3NTENBHO COOTBETCTBYET
oXugaeMmoMmy AvanasoHy cogepxaHus Bodbl B obpasuax.

11.2 PekomeHayeTCa UCnonb3oBaTh KOHTPOMbHYHO KapTy, NOCTPOEHHY Ana obpasua QC. MNMpoeogaT
namepeHune obpasua QC kaxabln pa3 nepeq UcnbiTaHMeM mccrnegyemon npobbl. Ecnu oTkNoHeHne nsme-
PEHHOro 3HadeHus npesbiaeT + 5 % OT CepTMPULUPOBAHHOIO 3HAYEHUSA, NMPUHMMAKT COOTBETCTBYHOLLMNE
Mepbl, Npexae YeM NpucTynaTh K UCMbITaHuio obpasua .

MpumeyaHue 4—MoxeT noTpeboBaTbCs 3aMeHa UK pereHepawmsi pacTBOPOB peareHToB.

12 NpoBeaneHue UcnbITaHNN

12.1 CobupaloT Cyxomn LINpuL, U UrMYy U 3aKpblBaOT KOHYUK UMbl HEBOMNbLUMM KyCOYKOM PE3NHOBOM
MembpaHbl (danee — membpaHbl). HabupatoT B wnpuy oT 1 go 2 mn npobbl 1 yaansT B KOHTENHep Ans
oTxogoB. HabupatoT B WNpuL, KONMYECTBO Npobbl B COOTBETCTBMM C Tabnuuen 1 1 3akpbiBaOT KOHYMK UMbl
MeMbpaHon. OnpegensaoT Maccy wnpuua ¢ ToYHocTbto Ao + 0,1 mr. Cm. Tabnuuy 1, npumedaHns 5 un 6.

MpumevyaHne 5—Tpy BLINOMHEHNM HECKOMNbKUX aHANM30B HA OOHON U TOW e npobe unu npu otéope 3Haym-
TenbHoro obvema npobbl cnegyeT nogaepxuBaTh HeGonbLIOe OaBneHWe B KOHTEWHeEpPEe C Npoboi ¢ MOMOLLLID CyXOro
as3oTa, No4aBaeMoro Yepes urny Ans NoAKOXHbIX MHBEKLUIA, COEAMHEHHYIO C UCTOYHMKOM a30Ta.

MpumeyaHne 6—Tpyn MCNONbL30BaHWM LUMNPULA, TOYHOCTb KOTOPOro AOCTaTo4Ha Ans u3MepeHusi obbema
npo6kl, Maccy Npobbl MOXXHO BbIMUCIIUTL MO 06BLEMY U NIIOTHOCTU NPOOGLI.

12.2 Mocne ctabunusaunm TuTpaTopa OCTOPOXHO BBOAAT UMMy LWinpuua ¢ npobor Yepe3 MeMbpaHy 1
OMNyCKalT ee HWXKE YPOBHSA pacTBopa B syeinike TUTpoBaHus. MepgneHHo BBOOAT obpasel B pacTBop AN
TUTPOBAHUS M HAYMHAKOT TUTPOBAHME. YOANSAT WAPUL C WUITON, 3aKpbIBAKOT KOHYMK UMbl MEeMOpaHon 1
CHOBa B3BELUMBAIOT C TOYHOCTHLIO A0 + 0,1 Mr anga onpegenennss maccbl Npobbl. TUTPYOT OO KOHEYHOW TOY-

D ASTM PykoBoacTBo no npeacraBneHUIo AaHHbIX U aHanuay rpadukos, 7-e nsgaHue, ASTM PykosoacTtso ce-
pvn MNL 7A (nepecmoTp crneumnanbHOn TexHndeckon nybnukaumm (STP) 15D).
4
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Kn. 3anucbiBaloT nony4yeHHoe 3Ha4vyeHune Konn4yecTtBa BOAbl B MUKpOrpammax.

MpumeyvaHue 7-llocne npoBeaeHnss BONbLIONO KONUYECTBA aHaNU30B criefyeT YMeHbLUTb 06beM pacTBo-
pa, HaKONUBLLUErocs B siyelike Ans TUTPoBaHus. [Ing 3TOro MCnonb3yoT LWnpul BMecTUMocTbio 50 cm® unu cnmsatot
pacTBOp 4epes 3anopHbIA KpaH Npu Hanuuuu. Mpy nonydYeHuM HeyCTOMUYUBBLIX pe3ynbTaToB pacTBOp yAansooT U 3ame-
HSIIOT CBEXMM.

MpnmMeyaHne 8—3ameHsAOT pacTBOp reHepaTopa TUTPaHTa, eCNy ero UBET CTAaHOBUTCSH XeNTbIM U pe3ynbTa-
Thbl UCNbITAHWI HECTabunbHbIE.

13 BbluucneHus

13.1 BelumcnsioT cogepxaHue Boapbl B obpasue ¢ TodHocTbio o 0,001 % macc. no popmyne

o _ cogepXaHue Bobl, MKr
CopepxaHue Boabl, % macc. wacca obpasua, r x 10000 . (1)

14 MpoTokon ucnbiTaHUN
14.1 B npoTokore ucnbiTaHWi yka3biBaloT coaepkaHme BoAdbl ¢ To4HoCTbo Ao 0,001 % macc.

15 MNpeunsmoHHOCTb U cMeLleHne
15.1 Npeun3moHHOCTb

[N oUeHKN NPUEMIEMOCTU Pe3ynbTaToB MNPU UCMOSIb30BaHUN peareHToB ¢ NUPMOVHOM (CM. NpuMe-
YaHve 9) NPUMEHSIIOT crieaytoLue KpUuTepum.

15.1.1 NoBTOPsAAEMOCTb (O4MH OnepaTtop)

KoahdmumeHT Bapuauun, BbIMUCIIEHHBIM NS €OUHUYHOro onpegeneHusi, coctasnseTt 1,39 % OTH.
npu konunyecTee cteneHen caobopsl (DF) 61. C goBeputenbHon BepoAaTHOCTLIO 95 % pacxoxaeHune pesynb-
TaToB ABYX onpeaeneHnn He AomkHo npesbiwaTh 3,9 % OTH.

15.1.2 JlaGopaTopHasa npeymn3MoHHOCTb (BHYTpunabopaTopHasi)

KoahduumeHT Bapuauum pesynbTaTtoB (Kaxdbld pesynbTaT — cpegHeapudMeTudeckoe 3HadeHue
OBYX onpefeneHnit), Nony4yeHHbIn OOHUM U TEM Xe ornepaTopoM B pasHble AHW, bbin oueHeH B 2,00 % OTH.
npu DF = 31. C poBeputenbHon BepoATHOCTbIO 95 % pacxoxaeHue pesynbTaToB ABYX UCMbITAHWUWA He
OOIKHO NpeBbiwaTb 5,6 % OTH.

15.1.3 BocnpounsBoamMmMocTb (pa3Hble nabopatopun)

KoadpduumeHT Bapuaumm pesynbTatoB UCMbITaHWU (Kaxabld pesynbTaTt — cpegHeapudmeTnyeckoe
3HayeHve AByX onpegeneHun), NonyyYeHHbIX pasHbiMU onepaTtopamMu B pasHblx nabopaTtopusx, Obin oueHeH
B 6,12 % oTH. npu DF = 7. C goBeputenbHoOn BepoATHOCTbIO 95 % pacxoxaeHue pes3ynbTaToB ABYX MCMbI-
TaHUM He JOIMKHO npeBbiwaTb 17,1 % OTH.

15.2 CmelieHue

CmelleHne HacTosiwero mertoga WUCMbITaHUN He YCTaHOBJ1€HO, MNOCKOJIbKY OTCYTCTBYHT MpuUrogHblie
CTaHOapTHbIe 06pa3u,b|.

MpumeyaHne 9-lpeunsanoHHOCTb Gbia yCTaHOBMEHa MO pesynbTataM aHanu3a MexnabopaTopHbIX MUc-
cnenoBaHui 0OpasuLoB Tonyona, aTunaueTaTa, 3TaHomna U aueToHUTPUNa, cogepxawmx npubnuantensHo 0,02 % macc.,
0,16 % macc., 0,52 % macc. n 2,04 % macc. Bogbl cOoTBETCTBEHHO. OAMH onepaTop B kaxaowm 3 8 nabopatopuii Bbl-
MOSHS NOBTOPHbIE OMNpeaeneHnsl B ABa pasHbIX AHs, B cymme — 128 onpegenenuii. MsaTb pe3ynbTaToB MCCrenoBaHui
ans Tonyona 6bINu NpusHaHbl HeyaoBneTBopuTenbHbIMK. [peunsmoHHocTb Bbina yctaHoeneHa no ACTM E 180 ¢ uc-
Nnonb30BaHWEM crneLmansHON KOMMNLIOTEPHON NporpaMmbl Anst AUCNEPCUOHHOIO aHanmnsa pesynbTaToB 3KCNepuMeHTa.

15.3 MpeunsnoHHoOCTb

lMpuBegeHa NPeUM3NOHHOCTb, MOMyYEeHHas Mpu  MeXnabopaTopHbIX MCCeAoBaHWAX MO onpeaere-
HWIO COAepKaHus BoAbl C peareHTamu 6e3 nupunamHa (cMm. npumedarue 10).
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15.3.1 NoBTOpPsieMOCTb

[Ba pesynbTaTa MOBTOPHbLIX UCMbITAHWI, MOMYYEHHbIX OOAHMM OMEPaATOPOM, MOXHO cyMTaTb Heydo-
BMNETBOPMTENBHBIMU, ECITM OHW OTNMYatloTCst bonee, Yem Ha 3HayeHwe, npyMBedeHHoe B Tabnvue 2 ons co-
AepXxaHns BoAbl, Hambonee 6MM3Ko COOTBETCTBYIOLLENO UccrneayemMomy obpasuy.

15.3.2 Bocnpon3sBogumocTb

CpeagHeapudmeTmyeckoe 3Ha4YeHne pe3ynbTaToB ABYX OnpeaenieHnin, NonyyYyeHHbIX B 0gHOW nabopa-
TOpUKM, HE JOMKHO OTNUYaTbCA OT pe3ynbTaToB Apyron nabopaTtopun 6onee, 4em Ha 3Ha4YeHUe, NpuUBEOEH-
Hoe B Tabnuue 2 ans cogepXaHus Bogbl, Hanbonee 6N1M3Ko0 COOTBETCTBYIOLLErO Nccnegyemomy obpasdy.

Tabnwuya 2-TlloBTOpSAeMOCTb N BOCMPOM3BOANMOCTb

Copepxatme Boabi HoBeputenbHasa BeposiTHOCTb 95 %
% macc. MoBTOpPsIEMOCTb, % OTH. Bocnpo&szﬁﬂmmoorb,
0,03 2,8 15’9
0,42 3,1 3'2
1,6 3,1 5,2

MpnmevaHne 10-TlpeunsmoHHOCTb Gbina nomyyeHa Ha OCHOBaHWM pes3ynbTaToB ucnbiTaHui no ACTM [
4672 (meTtog B). MexnabopaTtopHble uccriegoBanms 6uinm nposegeHsl B 2000 r. Ha Tpex obpasuax nonuornos, coaep-
*awmx npumepHo 0,03 % macc., 0,42 % macc. n 1,6 % macc. Bogbl. OguH onepaTop BhINOSHAN NOBTOPHbIE onpeaene-
HWS 1 NOBTOPSAN MX HAa cneayowmn aeHb. MNMpeumsnoHHocTb Beliuucnanack no ACTM E 180.

15.3.3 CmeLLeHne ans HacTosLWero MeToaa UCNbITaHU He onpegeneHo.



roCT P 56340—2015

MpunoxeHue X1
(cnpaBoyHoe)

npeLIVI3VIOHHOCTb M cMelleHune Ans rnmukonen

X1.1 MexgyHapogHbim Komutetom E15 ACTM no NpoOMBbILNEHHBIM M CNeLuanbHbIM XMMUYECKM BeLLleCcTBaM B
2007 r. 6b1no NnpoBeaeHo MexrnabopaTopHoe uccnegosaHne Ne 52 ans onpeaeneHus NPeUmn3MoHHOCTM LeCTU METOAO0B
UCMbITaHNA, NUCMONb3yeMblX NpU aHanuse rnukonewn. MNMpeumsnoHHOCTb HaCToSALWEro MetToda UCMbITaHUs norfyyYeHa Ha
OCHOBaHMKN pes3ynbTaToB MexnabopaTopHbIX UCCNEeAoBaHW Npu OonpefeneHnn CoaepXaHus BOAbl B OpraHMYecKmx
XMAKOCTAX KyNOHOMETPUYeCckuM TutpoBaHuem no Kapny duwepy, nposeaeHHbix B 2007 r. bbinn npoBedeHsl nccneqo-
BaHWA 3 pasHbix MaTtepuanos B 17 nabopatopusx. B 14 nabopatopusx 6binm npoBedeHbl UCCNefoBaHUs MOHOITU-
nenrnukons (MEG), B 13 nabopartopusax nccnegosarncsa auatuneHrnukons (DEG) n Tpuatunenrnukons (TEG). Kaxabin
pesynbTaT UCMbITaHWSA SBMAANCA HE3aBMCUMbIM onpeaeneHneM. bbino nonyveHo no 2 pesynbTarta UCNbITaHWM B 2 OHSA, B
obLen cnoxHocTn 4 pesynbTata Ha 04HO McnbiTaHwe. CnegyeT oTMETUTL, Y4TO B 8 nabopaTopusx nccnegoBaHns Npo-
BOAMNUCH OAHWM onepaTopoM, B 7 nabopaTtopusx — AByMsi onepaTopamu (B pasHble AHW) U B 2 nabopaTtopusx ata uH-
dopmMauus He Gbina 3anncaxa. B otuetax" oTmeuarnocs OTCYTCTBUM 3HaYeHU Ans ogHow unn 6onee nabopatopui.

X1.1.1 NoBTOPAAEMOCTHL

[Ba pesynbTata MCNbITaHWI, NOMyYEHHbIE B OAHOW NabopaTopuu, CYATAKOT HEAKBMBANEHTHBIMU, €CMN UX 3HAYe-
HMa oTnnyatoTca 6onee Yem Ha r Ang 3TOro Marepuvana; r — pacxoXaeHue pesynbTaTtoB ABYX UCMbITAHWIA A4S OOHOMO U
TOro Xe maTtepuana, Nofly4YeHHbIX OAHUM OMepaTopoM Ha OJHOM U TOM e 0bopyAoBaHUM B OAWH AeHb B O4HON nabo-
paTopum.

X1.1.2 BocnpousBoanmocTtb

[lBa pesynbTaTta UCNbITaHWN CYMTAIOT HEIKBMBANIEHTHBIMW, €CNIN NX 3Ha4YeHWs oTnnyatoTca 6onee Yyem Ha R ans
3TOr0 Martepwana; R — pacxoxgeHve pesynbTaToB ABYX UCMbITAHWIA ANS OQHOrO WM TOrO Xe MaTepuana, noryveHHbIX
pasHbiMK onepaTopamu Ha pa3Hom obopyaoBaHWM B pasHbix nabopatopusx.

X1.1.3 BHyTpunabopatopHasa npeLmM3noHHOCTb

CraHpapTHOe OTKIOHEHWE eXedHEBHbIX pe3ynbTaToB O4HOW nabopatopuu, MOMyYeHHbIX OOHWM U TEM Xe ore-
paTopoM, U CTaHAAPTHOE OTKIOHEHWE MPOMEXYTOYHOW BHYTpMnabopaToOpHOW MPEeuM3VOHHOCTY ObIo onpefderneHo ¢
ucnonb3oBaHWem craTuctudeckoro aHanusa no ACTM E 180 (cm. Tabnmuy X1.1). Ona ctatuctuyeckoro aHanuaa 6bina
ucnonb3osaHa Bepcus 8.0 nporpammHoro obecneyeHns cMcteMbl cTaTucTuyeckoro aHanunsa (SAS).

Tab6nwuya X1.1 - OnpegenexHve cogepXaHnsi BOAbl B OPraHU4eckmnX XUAKOCTAX KyJTIOHOMETPUYECKMM TUTPOBaHNEM
no Kapny duvwepy B npoueHTax no macce

Ob6pazey, | CpegHeapud- MoBToOpS- MpomexyTou- | Bocnpoussoaum- Mpenen MpomexyTou- Mpenen
MeTuyeckoe €eMOCTb, CTaH- | HOe CTaHO4apT- | MOCTb, CTaH- | MOBTOPSIEMOCTU | HAsi MPeLM3nNOoH- | BOCNpOU3Boan-

3HayeHve (ans | 4apTHOe OTKIO- |Hoe OTKIIOHEHUe | AapTHOe OTKIO- HOCTb MOCTU

BCex nabopaTo- HeHne HeHve

puit)

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 cootBetctBMM ¢ ACTM E 180 aHanu3 npegycmatpuBaeT pacCMOTPEHUE pe3ynbTaToB ABYX MCMNbITa-
HWUIA Ka)XXKOOro AHS KaK MOSyYEHHbIX B YCNOBUSAX NMOBTOPSIEMOCTU, NMPOMEXYTOYHOW U BOCMPOM3BOAMMOMN MPELU3NOHHOCTH
Ons Kaxgoro aHanusa. MNoBTopsemMocTb OueHMBanu no ABymM Habopam pe3ynbTaToB MOBTOPHbLIX UCMbITAHWUI ANS KaXO0-
ro OHS, a MPOMEXYTOYHYH MPELIM3NOHHOCTbL — MO COOTBETCTBUIO pe3ynbTaToOB 3a ABa AHA ANs Bcex nabopaTopuil.
MpenoctepexeHune — [oCkonbKy ABa AHA — 3TO KOPOTKMI Nepuog BPEMEHU, 3HaYEHUEe NPOMEXYTOYHOW NPELM3NOHHO-
ctu no ACTM E 180, BeposaTHO, ByaeT 3aHWMKeHO.

X1.1.4 JliobGoe 3aknioyeHne 0 COOTBETCTBUM 3TUX ABYX (hOpMYnUpoOBOK OyAeT npaBuiibHbIM C OOBEPUTENBHON
BepOATHOCTbLIO 95 %.

X1.2 CmelleHue

CwmeLleHne He yCTaHOBIEHO, MOCKONbKY OTCYTCTBYIOT CTaHAApPTHbIE MaTepurarnbl AN onpeaeneHns CMeLeHns.

X1.3 MNpeumsnoHHoCTb Obina ycTaHOBMNEHa Ha OCHOBAHUM CTaTUCTUYECKON 06paboTkm pesynbTaToB UCMbITaHWI 3
maTepuanoB B 17 nabopaTtopusx. bbinu ncnonb3oBaHbl cneayolme matepuansbi:

XnAkocTb 1 — MOHO3TUNEHMuKonb (MEG);

XMAKoCTb 2 — gnatuneHrnukons (DEG);

XunakocTtb 3 — TpuaTtuneHrnukons (TEG).

X1.3.1 [Ina OUEHKM 3KBMBANEHTHOCTU ABYX pe3yrbTaToB MCMNbITAHWI pekoMeHayeTcs BbibMpaTb mMartepuan, xa-
pakTepUCTMKM KOTOPOro Hanbonee Grn3ku K UCMbITYEMOMY MaTtepuany.

" MHdopmaums npueeaeHa B vccrniegosaTensckom otdyete ASTM RR Ne E15-1062.
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Mpunoxenue OA
(cnpaBoyHoe)

CBepeHUsA 0 COOTBETCTBUM CCbINTIOYHbIX CTaHAApPTOB
HauMoHanbHbIM cTaHAaapTam Poccuitickon ®eaepauum
(v AerCTBYIOLMM B 3TOM KayeCTBEe MeXrocyAapCTBEeHHbIM cTaHAapTaM)

Tad6bnunua A1

O603HaueHne c O603HavyeHne N HanMeHoBaHWe COOTBET-
TeneHb COOTBETCTBUSA
CCbINTOYHOrO CTaHdapTa CTBYIOLLLEro HaUMoHarnbHOro ctaHgapTa
ACTM [ 1193—06(2011) - *
ACTM [ 4672—12 - *
ACTM E 203—08 - *

*COoOTBETCTBYIOLLMNIA HALMOHASbHBIA CTaHAAPT OTCYTCTBYET. o ero yTBEPXXAEHUSI PEKOMEHAYETCA UCMONb30-
BaTb NMEpeBO Ha PYyCCKUI S3blk AaHHOrO cTaHaapTa. [epeBon AaHHOro ctaHgapTa HaxoauTtces B degepanbHOM MH-
(hopMauUmMoOHHOM POHAE TEXHUYECKUX PErIaMEHTOB M CTaHOapToB.
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YK 661.7:543.613.22:543.551.4:006.354 OKC 71.080 OKCTY 2409

KnioyeBble crioBa: opraHnyeckue XXnaKocTu, onpeaeneHne BoAbl, KynoHoMeTpuyeckoe TutpoaHme no Kap-
ny duwepy
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