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MNpepgnucnoBne

Llenn, ocHOBHble MPUHLUUNLI 1 06WMe npasuna NpPoBefeHUs paboT No MeXrocyAapCTBEHHONW cTaHgap-
Tn3auunm yctaHosneHol TOCT 1.0 «MexrocygapcrBeHHaa cucrema craHgaptnsaunm. OCHOBHbIE MOJTOXEHNA»
n rOCT 1.2 «MexrocygapcTBeHHaa cucrema craHgaptusaunn. CtaHgapTbl MeXrocygapcTBeHHble, npasuna
N peKkomeHAauum no MexrocygapCcTBeHHOW cTaHgapTusauun. MNpasuna pa3paboTkn, NPUHATASA, 0OGHOBIEHUS
N OTMEHBbI»

CBefeHuA o cTaHaapTe

1 NOAIrOTOBJ/IEH MexrocynapCTBeHHbIM TEXHUYECKMM KOMUTETOM Mo cTaHgapTtusaumm MTK 31 «He-
bTAHbIE TON/MBaA W CMa304Hble MaTepuanbl», OTKPbITbIM aKUMOHEpPHbIM 06lLecTBOM «Bcepoccuiickuii Ha-
YUYHO-UccnenoBaTenbCkuii MHCTUTYT No nepepaboTke HedpTn» (OAO «BHWUW HIM») Ha ocHOBe COGCTBEHHOrO
nepeBoja Ha PYyCCKUil S13bIK aHMN0A3bIYHON Bepcun ctaHgapTa, YKa3aHHOro B NyHKTe 5

2 BHECEH ®egepa/ibHbIM areHTCTBOM MO TEXHUYECKOMY PerympoBaHuio M MeTposiornm

3 MPUHAT MexrocygapCcTBEHHbIM COBETOM MO cCTaHfapTusauuu, meTponorum u ceptudukaumm (npo-
TOKO/ OT 27 utonsa 2016 r. Ne 89-M)

3a NpuHsiITME NPOrosI0CoBasu:

KpaTKO(—:‘ HauMmeHoBaHMe CTpaHbl KO,CI, CTpaHbl COKpaLLI,EHHoe HanMmeHoBaHMe HaluMOoHa/IbHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no ctaHgapTusaumm
ApmeHus AM MuH3KOHOMUKM Pecny6nvkn ApMmeHnst
Benapycb BY lFoccTraHgapT Pecny6nvkm Benapycb
Knprusns Kz KblproisctaHgapT
Mongosa MD Mongosa-CtaHgapT
Poccua RU PoccraHgapt
TamxukmcTaH TJ TamxukctaHgapt
Y36ekucraH uz Y3ctaHgapt

(MonpaBka, NYC 2—2019)

4 Tpukasom PefepasibHOrO areHTCTBa No TEXHUYECKOMY PerysimpoBaHuio 1 MeTPOJIOTMKN OT 6 CEHTAOPSA
2016 . No 1065-cT mexrocyaapcTBeHHblli ctaHaapT FTOCT 33733—2016 BBeAeH B AeiCTBME B Ka4yecTBe Ha-
uMoHanbHOro ctaHgapta Poccuiickoli ®egepauunn ¢ 1 niona 2017 r.

5 Hactosawwin ctaHgapT naeHtuyeH ctaHgapty ASTM D 4928— 12 «CTaHgapTHbI MeToZ onpefeneHns
cofepxaHusa BoAbl B HEPTAX METOAOM KYy/IOHOMETPUYECKOro TUTpoBaHua no Kapny duwepy» («Standard test
method for water in crude oils by coulometric Karl Fischer titration», IDT).

CtaHpapT paspa6oTtaH MNogkomutetom ASTM D02.02/COMQ «W3mepeHus yrnesofopofoB npu npue-
MO-CAaTo4YHbIX onepauusax (coBmectHo ASTM-API)» TexHunyeckoro kommteta D02 «HedpTenpoaykTtsl, Xugkue
TOoNAMBa U CMa3o4yHble MaTepuanbi») n Komuteta APl «3mepeHne HedTu».

HavmeHoBaHue HacTosALWero craHgapta M3MEHEeHO OTHOCUTE/IbHO HAaMMEHOBaHWA yKa3aHHOro Mexay-
HapoAHOro cTtaHgapTa Ana npusefeHus B cootseTcTBue ¢ FOCT 1.5 (nogpasgen 3.6).

Mpy npuMeHeHUN HacTosALWero ctaHgapTa pekoMeHAyeTCA UCMOMb30BaTb BMECTO CCbIIOYHbIX cTaHgap-
TOB COOTBETCTBYHOLNE UM MEXrocyjapCTBEHHble CTaHAapTbl, CBEAEHUSA O KOTOPbIX NPUBEAEHbl B LOMOJHU-
TeNbHOM npuioxeHun A

6 BBEAEH BMEPBbIE
7 W3OAHWE (aBrycTt 2019 r.) c MonpaBkoii (MYC 2—2019)
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NHdopMaumna o BBeeHUN B AeidcTBMe (NpekpaweHun gelicTBuUs) HaCcTOSWEro cTaHgapra u usme-
HEHUI K HEMY HAa TEeppUTOPUMN YKa3aHHbIX Bbllle FocyfapcTB Nyb6/nMKyeTCs B ykazaTensax HaunoHasbHbIX
CTaHfapTOB, M3gaBaemMblX B 3TUX rocyjapcTBax, a Takke B ceTu VIHTepHeT Ha caliTax coOOTBeTCTBY-
LW MX HaLMOHaIbHbIX OPraHoB Mo cTaHAapTu3ayuu.

B cnyyae nepecmoTpa, U3MEHEHUSI NN OTMEHbl HACTOALWEro cTaHgapTa cooTBeTCTBylLWasa UH-
¢dopmaymsa 6ygeT onyb6smMKoBaHa Ha opuuManbHOM MHTEPHeT-caiiTe MexrocygapcTBEHHOrO coBeTa no
cTaHjapTu3auum, MeTponorun n ceprTudukaumm B KaTanore «MexrocygapcTBeEHHble CTaHgap T hbi»

© CTtaHgapTuHdopMm, ohopmneHme, 2016, 2019

B Poccuiickoii ®efepalun HacTosAwWmMiA cTaHAAPT HE MOXET 6bITb MOJTHOCTHI WK
YyacTMYHO BOCMPOM3BEAEH, TUPAXMPOBAH M pacnpocTpaHeH B KayecTBe oULMUANbHOTO
usgaHua 6e3 paspelieHns deagepasibHOrO areHTCTBa MO TEXHUYECKOMY PEryvpoBaHuio
U MEeTposioruun
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M E X I OCVY A AP CTHUBEHH bl ¥ CTAHODAPT

HE®Tb CbIPAA

OnpepneneHne cogepXxaHnsi BoAbl METOAOM KY/IOHOMETPUYECKOTO
TUTpoBaHUA Mo Kapny ®duwepy

Crude oil. Determination of water content coulometric Karl Fischer titration method

NaTa BBegeHua — 2017—07—01

1 Ob6nactb NpUMeHeHUs

11 HacTtoswmii cTaHfapT ycTaHaBAuBaeT MeToh OonpefeneHus coAepXaHus BoAbl B Cbipoli HedTu B
AnanasoHe oT 0,02 go 5,00 maccoBbIX AN 06BbEMHBIX NPOUEHTOB. MI3BECTHO, YTO MepkanTaHbl (RSH) u cynb-
dugbl (S~ nnm H2S) B nepecueTe Ha cepy MeLllalT NPOBEAEHUI0 UCMBbITAHMI MO HACTOALWEMY MeToAy, HO npu
cogepxaHmn MeHee 500 MKr/r (ppm) nomexm OT 3TUX COeAUHEHMNI He3HauyuTenbHbl (CM. pasgen 6).

1.2 HacTosiwuii cTaHfapT MOXHO MCMNO/Mb30BaTb A1 ONpeAesieHNs COAepXaHUa BOAbl B Aurana3oHe oT
0,005 % macc, go 0,02 % macc., HO BAUSHME MOMeX MepKanTaHOB U CyNbPUA0B MNPU TakUx KOHLUeHTpauusax
He onpegeneHo. Ana ananasoHa ot 0,005 % macc, go 0,02 % macc, nokasatenn nPeynsnoHHOCTU UInN cme-
LLLEHNS He YyCTaHOB/EHbI.

1.3 AnAa HacToAwero meToga UCMNosib3yT MMELWMNECs B NpoJaxe peakTuBbl A1 KYTOHOMETPUYECKOTO
TUTpoBaHuga no Kapny duwepy.

1.4 3HayeHus, ycTaHOBNIEHHble B eguHunuax CW, cunTalT cTaHgapTHbiMW. B HacTodwem craHpgaprte
Apyrvue enHuLbl U3MEPEHUSA He UCMO/b3YIOT.

1.5 B HacToOfAWeM cTaHfgapTe He NpefycCMOTPEeHO pacCMOTpPeHNe BCex BONPOCcoB obecneyeHns 6es-
onacHocTMu. MNonb3oBaTe b HACTOALLEro CTaHgapTa HeCeT OTBETCTBEHHOCTDb 3a yCTaHOB/IEHNe COOT-
BETCTBYIOLMX NpaBna No TexHuke 6e30nacHOCTM M OXpaHe Tpyda, a Takxke onpegenseT uenecoobpas-
HOCTb NPMMEHEHNS 3aKOHOAAaTe/ibHbIX OrpaHnyeHunii nepes ero UCNoAbL30BaHNEM.

2 HopmMaTuBHbIE CCbIIKN

B HacToswem cTaHAapTe MCNo/ib30BaHbl HOPMATUBHbLIE CChIIKU Ha cneayluine ctaHaapThbl:

2.1 CTaHgapTbl ASTMI);

ASTM D 1193— 11, Specification for reagent water (Cneundukaumsa Ha peaktnus Boay)

ASTM D 4057— 12, Practice for manual sampling of petroleum and petroleum products (APl MPMS
chapter 8.1) [MpakTnMka py4yHoro ot6opa npob HedhTn n HehpTenpoaykToB (APl MPMS, pasgen 8.1)]

ASTM D 4177— 15a, Practice for automatic sampling of petroleum and petroleum products (APl MPMS
chapter 8.2) [MpakTuka aBToMaTnyeckoro otéopa npob HedTn U HepTenpoaykToB (API MPMS, pasgen 8.2)]

ASTM D 5854— 15, Practice for mixing and handling of liquid samples of petroleum and petroleum
products (APl MPMS chapter 8.3) [[MpakTuka no cMewmnBaHUio U paboTe € XUAKMMKM obpa3uamum HedpTn n He-
prenpoayktos (APl MPMS, pasgen 8.3)]

ASTM E 203—08, Test method for water using volumetric Karl Fischer titration (MeToa onpegenexus
cofepxaHnsa BOAbl C UCNOIb30BAHNEM BOJIIOMETPUYECKOTO TUTPOBaHMA no Kapny ®duwepy)

1 YTOUHUTB CCbIKM Ha cTaHgapTbl ACTM MoxHO Ha caiite ACTM: www.astm.org uiv B ciyx6e noaaepXxku K-
eHToB ACTM: service@astm.org. B nHopmaLMoHHOM ToMe exerogHoro c6opHuka ctangaptos (Annual Book of ASTM
Standards) cnegyet o6paliaTbCs K CBOAKE CTaHAAPTOB EXEerofHoro coopHuka CTaHJapToB Ha CTpaHuLe cainTa.

N3paHue ouymanbHoe
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MpumeuyaHue — T[pu NOMb30BAHUM HACTOSILMM CTaHAAPTOM Liesiecoo6pasHo NpPoBepUTh AeiCTBUE CChloy-
HbIX CTAHAAPTOB U KIACCUOUKATOPOB Ha O(hULMANIbHOM UHTEpHEeT-calite MexXrocyapCTBEHHOTO COBeTa Mo cTaH4apTw-
3auum, MeTposiorMM 1 cepTudMkaumn (www.easc.by) nam no ykasatensiM HauvoHa/IbHbIX CTaHAApTOB, M3AaBaeMbiM B
rocylapcTBax, ykasaHHbIX B NPEAUCIOBUN, WU HA OOMLIMASIbHBIX CaliTax COOTBETCTBYIOLMX HALMOHA/bHBIX OPraHoB Mo
cTaHgapTuzauumn. Ecnv Ha JOKYMEHT flaHa HelaTWpOBaHHAs CCbIIKa, TO CieflyeT UCMO/Mb30BaTh AOKYMEHT, AeCTBYOLLMi
Ha TeKyLWii MOMEHT, C Y4ETOM BCEX BHECEHHbLIX B HETO M3MEHEHUIA. EC/ 3aMEHEH CCbIIOUHbIA AOKYMEHT, Ha KOTOpbIii
[laHa [aTMpoBaHHas CCblfka, TO CeAyeT UCMO/b30BaTh YKasaHHYH BEPCUI0 3TOr0 AoKymeHTa. Eciv nocne npuHSATUs
HACTOSILLETO CTaHAapTa B CCbUIOUHbINA JOKYMEHT, HA KOTOpLI/ AaHa AaTVpOBaHHasi CCblka, BHECEHO U3MEHEHMWE, 3aTpa-
rMBatoLLiEe MOJIOKEHVE, HA KOTOPOE JaHa CCbUIKa, TO 3TO MOJIOKEHNE NPUMEHSIETCS 6e3 yueTa [JaHHOT0 U3MeHeHus. Ecim
CCbITOYHbIA JOKYMEHT OTMEHEH GE3 3aMeHbl, TO NOJIOKEHVE, B KOTOPOM JaHa CCbl/IKa Ha HEro, MPUMEHSIETCS B YacTy, He
3aTparmBatoLLeli 3Ty CCbUIKy.

2.2 CraHngapTtbl API2),

MPMS Chapter 8.1, Practice for manual sampling of petroleum and petroleum products (ASTM Practice
D 4057) [MpakTuka py4yHoro ot6opa npob HedTn n Hedptenpoaykros (Mpaktuka ASTM D 4057)]

MPMS Chapter 8.2, Practice for automatic sampling of petroleum and petroleum products (ASTM Prac-
tice D 4177) [MpakTuka aBToMaTn4eckoro otbopa npob HedpTu 1 HedpTenpoaykToB (MpakTuka ASTM D 4177))]

MPMS Chapter 8.3, Practice for mixing and handling of liquid samples of petroleum and petroleum
products (ASTM Practice D 5854) [[MpakTuka no cMewnBaHNO n paboTe € Xugkumm obpasuamm HepTn N He-
dhrenpoaykToB (Mpaktnka ASTM D 5854)]

3 TepMuHbI 1 onpepeneHus

3.1 B HacToswem cTaHfapTe NpUMeEHEHbI criefyoLlime TEPMUHbI C COOTBETCTBYHOLWMMY ONpeaeneHnsamu:

3.1.1 anukBoTa (aliquot): He6onbwasa nopuuss oT obuwero o6bema nNpobGbl, KOTOPYH aHanu3upyorT,
npegnonarasi, 4To OHa fIBNSeTCA NpeAcTaBUTENbHON ANA BCeil NpPo6bl.

3.1.2 npoba (sample): Mopuus, oToMpaemas U3 cogepxumoro Tpybonposoaa, pesepsyapa Wan gpyroin
CUCTEMbI, NpefHa3HavYeHHas 4719 aHanvM3a B KayecTBe MpefcTaBMTENbHOro obpasua BCel cUcTeMbl U MOMe-
LeHHas B NEepPBUYHbI/ KOHTElHep.

3.1.3 ucnbeiTyemas npoba (test specimen): MpeacTasButenbHas npoba, oTompaemas AN aHanusa u3
NEPBUYHOrO UM NMPOMEXYTOYHOTO KOHTeliHepa. [nsa aHanu3a Ucnosb3ylT BCHO Npoby.

4 CyuwHOCTb MeToda

4.1 Tocne romoreHusauun npoodbl cbipoli HedTH Npoby ANA McChNbiTaHWI BBOAAT B AYeliky annaparta
ana TuTposaHua no metogy Kapna ®duwepa, B KOTOPOM y aHoda Ky/IOHOMETPUYECKW reHepupyeTcs iog no
peakuun Kapna ®uwepa. Mocne oTTUTPOBbIBAHWUA BOAbl M36bLITOK ofa onpeaesnsnT 3/N1eKTPOMeTPUYECcKUM
[EeTeKTOpOM KOHEYHOI TOYKM TUTPOBaHWS W 3aBepllalT TUTpoBaHMe. Ha OCHOBaHWM CTEXMOMETPUWN peakuumn
O4WH MO/b oga pearupyeTt ¢ OAHUM MOJIEM BOAbl, ¥ TaKUM 06pPa30M MOXHO ONpefesinTb KOJIMYeCTBO BOAbI.

4.2 Tpeun3snoHHOCTb HACTOoALWEero MeTofa B OCHOBHOM 3aBUCUT OT 3PP eKTUBHOCTU npoueaypbl romo-
reHnsaunu. NponsBoanTENbHOCTb CMEcUTe s, NCNOJIb3YeMOro A8 NoJsy4eHUs roMOoreHM3npoBaHHOro obpas-
ua, onpegensawT no meToauke, npueBeaeHHoii B ASTM D 5854 (APl MPMS, pasgen 8.3). Ecnu ncnbiTaHne
BbIMOJIHAOT Ha OCHOBaHUN o6bema, TO NPeLn3noHHOCTL MeToAa B OCHOBHOM 3aBUCWUT OT TOYHOCTU U MOBTO-
pseMocTy BBOAMMOro obbema.

4.3 Vcnonb3yloT ABe npoueaypbl onpefefneHns cogepxaHus BoAbl B HedTax. Mpn ogHol npoueaype
B3BELUEHHY Npoby ANA UCMNbITaHUSA BBOAAT B AYEiKy A4/19 TUTPOBAHUA U ONpefensaioT Bogy B NpoueHTax no
macce (% macc.). Apyraa npouegypa npegycmarpusaeT onpefenieHne Bofbl B HeTu B NMPOLEHTAX Mo 06bemy
(% 06.) nyTem namepeHuss obbvema HeTh, BBOAMMON B A4YEiKy AN TUTPOBaHUS.

5 HasHaueHue v npuMeHeHune

5.1 OnpefieneHne TOYHOrO CoAepXaHus BoAbl B 06pa3ue HedTM MMeeT 60Jiblioe 3HAYeHUe Npu nepe-
paboTke, MOKyMNKe M NpoAaxe WU TPaHCNOPTUPOBAHUN HedTH.

2 Ony6nvkoBaHo B PykoBoAcTBe MO CTaHAapTam Ha HedTenpoAykTbl. MOXHO monyuntb B American Petroleum
Institute (API), 1220 L. St., NW, Washington, DC 20005-4070, http://www.api.org.
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6 MNMomexu

6.1 PsA BewecTB M K/J1acCOB COeAMHEHUI, BCTynawwWmx B peakuymn KOHAeHcauuu WAN OKUC/IUTENbHO-
BOCCTAHOBUTE/NbHbIE peakunun, MelaeT onpeaesieHnto cofepxaHna sogbl no metogy Kapna dwuwepa. B Hed-
TAX Hanbosiee 4YacTo NOMEXU BHOCAT MepKanTaHbl U cynbduabl (He obwasa cepa). Mpu cogepxaHnm mepkanTa-
HOB M cynbgunaoB meHee 500 mkr/r (ppm) B nepecyeTe Ha cepy MOMExXu OT 3TUX COeAUHEHUN He3HAUYMTESbHbI.
BonbwnHCTBO HediTeln, BkIOYas HedTb, KnaccuuupyeMyto Kak cepHuctas HedTb, UMeEET CoAepxaHue mMep-
KanTtaHoB U cynbuaos meHee 500 MKr/r (ppm) B nepecyeTe Ha cepy. bonee nogpobHas nHdopmaymsa o Bele-
cTBax, Melwarwuwmx onpeaeseHno Boabl MeTo4oM TUTpoBaHua no Kapny duwepy, npusegeHa s ASTM E 203.

6.2 JKcnepuMeHTaslbHasA OLUEHKa BMAHMA MepKanTaHOB U Cy/lbWUA0B Ha TUTpoBaHue no Kapny ®u-
Wwepy npu cogepxaHuun Boabl B Anana3oHe ot 0,005 % macc, go 0,020 % macc, He npoBogunacb. OgHako
Npu TakoM HWU3KOM COAepXaHuu BOAbl NOMEXU MOryT OblTb 3HAYUTESIbHBIMU NPU COAEePXaHUy MepKanTaHoB U
cynbpugos meHee 500 MKr/r (ppm) B nepecuyete Ha cepy.

7 Annapartypa

7.1 Annapart gna tmtposaHua no metoay Kapna duwepa ¢ 3/IeKTPOMETPUYECKUM AeTeKTUPOBaHNEM KO-
HEYHOl TOYKM TUTpPoBaHMA. Mprubop AO/MKEH NMETb OTAE/IbHbIE OTCEKM AJ1 aHOAHOrO U KaTO4HOr0 peaKkTUBOB.
VIHCTpPYKUMW MO 3Kcniyataumm aTux annapartoB NpefocTas/isieT U3roToBUTE b U B CTaHJapTe He NPUBefeHbl.

7.2 CmecuTenb Ans romoreHmsaumm npooébl HedhTU

7.2.1 Heaspupyowmnii BbICOKOCKOPOCTHOW CMeCUTEe b C BbICOKMM HamnpshKeHWEM caBura

CmecuTenb Ao/MKeH obecneunBatb Tpebyemyto a(hPeKTUBHOCTbL FOMOreHn3aumnm B COOTBETCTBUM C Me-
Toaukoli, npuBegeHHon B ASTM D 5854 (APl MPMS, pasgen 8.3). O6beM npobbl orpaHnyYeH BMECTUMOCTbIO
cMecuTens, npegsaraemoro U3roToBuTesieM.

7.2.2 LMPKYNSAUMOHHbIA cMecuTenb npoobl

YcTpolicTBO, aHasorMyHoe ycTPONCTBY, MCNOMb3yeMOMY C aBToMaTtuyeckumm npobooT6opHUKamu ans
npo6 HedTH, Npu ycrioBuM cooTBeTcTBUA TpeboBaHusam ASTM D 5854 (APl MPMS, pasgen 8.3).

7.3 Wnpuubl

O6pasubl nNpolie BCero BBOAUTbL B AYENKY A1 TUTPOBAHUA C MOMOLLbIO TOUYHbIX CTEKMAHHbIX LWNPULEB C
uTuHramu Jlyap J1ok u urnamu gnsa nogkKoXHbIX UHBbEKUMI COOTBETCTBYHOLWEN ANUHBL. [nameTpbl OTBEPCTUiA
MCMNOMb3YEMbIX WM AO/KHbI ObITb MO BO3MOXHOCTU MUHMMas/bHbIMW, HO AOCTATOYHbIMUW AN NpefoTBpalle-
HUS npob6nem, BO3HMKAKWLWMX B pe3ynbTaTe NPOTMBOAAB/EHUA W 3aCOPEHUA Wbl NpY BBOAE WCNbITYEMOW
npo6bl. Pasmep wnpuua cnegyeT BbibMpaTb TakuM 06pa3om, 4To6bl 06bEeM UCNbITYyeMOro obpasua coctaBnsn
He MeHee NOoJI0BUHbI 06Wero obbema wnpuya. AavHa urisl 4okHa o6ecneymBatb BBOA, UCNLITYEMOW NPO6bI
HUXEe YPOBHSA MOBEPXHOCTM XUAKOCTW B AYelike ANS TUTpOBaHUS.

7.3.1 Wnpuubl Ana onpegenieHnda no macce

[na onpegeneHus cogepxaHns BoAbl N0 Macce MOXHO MCMNOb30BaTh Wnpuy Ntoboro Tuna, obecnevmBao-
LM BBOA UCMbITYEMOI Npobbl 6e3 yTeukn. Pasmepsbl Wwnpuua goMkHbl 06ecneyrBaTh €ro pasMelleHme Ha Becax.

7.3.2 Wnpuubl ona onpegeneHnsa no o6bemy

[ns onpepeneHus cofepxaHusa Bogbl No 06beMy cnefyeT UCnonb30BaTh CEPTURULMPOBAHHLIN WNpUL,
obecneynBalLwuii BBOL 06bema Npobbl ¢ TOYHOCTbIO A0 0,5 % oT o6bema cogepxalyeinca nNpobbl.

7.4 Becbl pna onpepgesieHUs mMacchbl

MOXHO Mcnonb3oBaTb /IIOObIE aHAIMTUYECKME BEChI C TOUHOCTbLIO 1 paspeweHnem go 0,1 mr, o6ecneyn-
BaloLwme s3sewnsaHne o 100 .

7.4.1 Becbl ona onpepesieHUs Maccbl UCMbITyemMoro obpasua, BBEAEHHOIO B sUeiiKy ANS TUTPOBaHUS,
[OJ/DKHBbI 6bITb OTKaNMbpOBaHbI.

MpnmevyaHne 1— He cnegyeTt MCNO/bL30BaTh BECHI C ABUXYLLMMUCA d/1EMEHTAMMU.

7.5 Aueiika gna TUTPOBaHUS

CosiHeYHble Nyyn MOTyT Bbl3BaTb passfiokeHue liofa B peaktuee Kapna duwepa, 4To MOXET NPUBECTU K
MOJIYYEHUI0 HEeL0CTOBEPHbIX Pe3y/IbTaToOB. DTO BAUSHUE MOXHO YMEHbLIUTb NPU UCMO/Ib30BaAHUUN AYeitku 4ns
TUTPOBAHMSA, U3rOTOBJIEHHOW M3 HENPO3payHOro matepuana.
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8 PeakTuBbl N MaTepunasibl

8.1 YwucTtoTa peakTnBOB

CnepyeT UCNoOMb30BaTb PeakTUBbl KBanudgukauum 4. 4. a. unu 6onee BbICOKOW YMCTOTbI. ECnu HeT gpy-
TMX ykasaHuii, Bce peakTUBbl LOJ/IKHbI COOTBETCTBOBATb Tpe6oBaHUsSIM cheuudukaumm KomuteTa no aHanu-
TUYECKUM peakTuBaM AMEpPUKaAHCKOTo XMMUYecKoro o6uiecTsasd), ec/ii OHM AOCTYMHbI. MOXHO MCMo/b30BaTh
peakTuBbl ApYyroii KBanudukauum, ecnn 3apaHee YCTAHOBJSIEHO, YTO PeakTUB MMeeT AOCTATOYHO BbICOKYH
YUCTOTY U €ro UCMNo/b30BaHWe He YMEHbLMUT TOUHOCTU pe3y/ibTaToB onpefesieHus.

8.2 UncrtoTa BOAbI

Ecnu HeT gpyrux ykasaHuii, TO CCblJlika Ha BOAy O3HavaeT peaktuB Boga tuna IV no ASTM D 1193.
8.3 Kcunon kBanudmkauum 4. 4. a. c cogepxaHvem Bogsl He 6onee 0,05 % (MpeaynpexaeHue — Jler-
KoBocnnameHswowmiica. Mapbl BpeaHbl AN 340P0BbSA).

8.4 PeaktnB Kapna duiiepa

Mcnonb3yloT cTaHfapTHble, UMelwWwmnecs B Npojaxe peakTuBbl A/19 KYJIOHOMETPUYECKOro TUTPOBAaHUSA
no Kapny ouwepy.

8.4.1 AHOAHbIA W KaTOAHbIA peakTWBbl He cregyeT WCMOMb30BaTbh MOC/AE MCTEYEeHUsA Cpoka rogHocTw,
yKa3aHHOro M3rotoBuTesnem.

8.4.2 Heob6xoAMMOCTb 3aMeHbl aHOAHOIO U KaTOAHOrO PeakTUBOB 3aBUCUT OT KOMIMYEeCTBa BbIMOJIHEH-
HbIX WCMNbITAHWA W KONMYecTBa paHee OTTUTPOBAHHOW BoAbl. OUeHb Mejs/IeHHOe TUTpOBaHWe yKasbiBaeT Ha
HEeo6X0AMMOCTb 3aMeHbl PeakTUBOB.

8.4.3 AHOOHbIN peakTuB

CmelwunBalT WecTb YacTeil cTaHAapTHOro aHogHoro peaktnBa Kapna ®uwepa c yYeTblpbMsA 4acTaMu
Kcunosna. MOXHO WCMNOMb30BaTb ApYrne COOTHOLIEHWS aHOAHOrO peakTMBa W KCW/oMa, U OHW AO0J/KHbI ObITb
yCTaHOBJ/IEHbI B 3aBUCMMOCTUN OT KOHKPETHOIO peakTusa u annapara. Npeum3smMoHHOCTb U CMelleHne bbiin ycTa-
HOBJIEHbI [/11 COOTHOLUEHMS LWIeCTN YacTeli peakTuBa Kapna ®wuwepa n yetbipex yactu kcunona (Mpegynpex-
AeHune — OrHeonaceH, TOKCUYEH NMpW BAbIXaHUM W NonagaHuy BHYTPb, cnegyeT nsberarb KOHTaKTa C KOXeN).

8.4.4 KaTtogHblli peakTus

Mcnonb3yloT cTaH4apTHbIN, MMeWKniics B npogaxe kaToAHbi peaktus Kapna duwepa (Mpepynpex-
AeHue — OrHeonaceH, MOXeT NpeAcTaBNATb ONACHOCTb A8 XU3HU NpU BAbIXaHWUW, NnonajaHuyM BHYTPb opra-
HM3Ma, abcopbupyeTtcs koxein. O6nagaeT KaHUEpPOreHHbIM AeNCTBUEM).

8.4.5 PacTBOp AN NPOBEPKU KanMbpoBKn

PacTtBop, cooTBeTCcTBYWOLWMUiA TpeboBaHUAM HaLWOHANbLHOIO WHCTUTYTA CTaHAApTOB W TEXHOMNOrWiA
(NIST) n ncnonb3yemblii 4N NPOBEPKM KanmbpoBkn npubopa Kapna ®uwepa. Mpu oTCyTCTBUM COOTBETCTBY-
I0LLLero KOHTPOJ/ILHOrO pacTBopa MOXHO MCMOMbL30BaTbh YNCTYIHO BOAY.

9 OT60p NPO6 N NcCnbITyemMble NMPOObI

9.1 KoHTeliHep gnsa nNpob

KoHTelHep goxXeH 6biTb M3rOTOB/IEH M3 MaTepuana, KOTopblii He cMayMBaeTCcs BOAONM, U OCHALLEH rep-
METUUYHOW KPbIWKOX WM APYrMM YCTPOWCTBOM A1 NpeAoTBpalieHua 3arpsisHeHUss npoGbl OT BO3AENCTBUSA
JoXAa unu Bnarv.

9.1.1 MMpu “CNoNb30BaHUN Hea’PUpPYHLETO BbICOKOCKOPOCTHOIO CMECUTENS C BbICOKUM HamnpsikeHuem
cABuWra KoHTeliHep Ana nNpobbl AO/KEH MMeTb pa3Mepbl, AOCTaTO4YHble A1 obecneyeHnss nepemellnBaHusa B
CoOTBETCTBUU C 9.6 N COOTBETCTBYKLLME padMepaM KOHTeWHepa Ans npobbl, MCNOMbL3YEMOro MPU UCNbITAHUN
cmecutens Ha 3pPEKTUBHOCTb.

9.1.2 MMpu MCNONb30BaHUN UMPKYISLMOHHOTO CMECUTENS MEPBUUYHbIA KOHTeWHep ANA Npobbl JOHKEH
obecneymBaTb HENOCPEeACTBEHHOE COEAMHEHME CO CMECUTENIbHON cucTemMoin 6e3 MCMOosIb30BaHUA NMPOMEXY-

3) Reagent Chemicals, American Chemical Society Specificatios, American Chemical Society, Washigton, D.C. (Xu-
Muyeckmne peaktmsbl. Cneundunkaums AMEpUKaHCKOro XMMMYECKoro obLlectsa, BalumHIToH, okpyr Konymoéus). Mpepgno-
XXEHUA MO NPOBEpPKe PeakTUBOB, He BXOAALLMX B CNMCKM AMEPUKAHCKOTO XMMMYeCKoro obliectsa — cM. Analar Snandards
for Laboratory Chemicals, BDH Ltd., Poole, Dorset, U.K. (UncTble o6pa3upl A58 nabopaTopHbIX XMMUKATOB), a Takke the
United States Pharmacopeia and National Formulary, U.S. Pharmacopeial Convention, Inc. (USPC), Rockville, MD (¢®ap-
makones CLUA 1 HaumoHasbHbIV (hapMaKko/IorMyeckmini CnpaBoYHuK).
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TOYHOTO KOHTeliHepa AN npo6bl. BHYTpeHHME 3/1eMeHTbl AO/MKHbI 06ecneynBaTb LUPKYIALUI0 XUAKOCTU U
3D eKTUBHYIO TOMOreHu3aunio nNpobdbl. STO MOXHO BbIMOAHUTL C UCNONb30BAHWEM PacnbIIMTENbHbIX Haca-
LOK, AUCNeprupywmnx TpyeoK uam Apyrux CoOOTBETCTBYHOLWNX NPUCNOCOBNEHNIA.

9.1.3 lMoaroTtoBKa KOHTeHepa Ans npoobl

Ncnonb3yloT YMCTbIA U CyxOil KOHTeiiHep ANnsi Npo6bl. MpoBepsT LEsI0CTHOCTb YN/IOTHEHUA KPbILWKM
KOHTeiHepa anst npobobl.

9.2 O6bem NpoobbI

Onsa nenbiTaHnsa TpebyeTcs Hebonbwoin 06beM Npob6bl (06bIYHO He 60nee 1 cM3), NO3TOMY OCHOBHOE
orpaHmyeHue ansa o6bema npobbl 3ak/o4aeTcss B TOM, YTO OH JOJ/IKEH ObiTb AOCTATOYHbIM ANA obecneyeHns
nepemMellnBaHna B COOTBETCTBUM C 9.6.

9.3 Mpo60o0T6OPHbLIE YCTPOWCTBA

Mpo600T6OPHLIE NUHUM U ApYyrMe NPOBGOOTHOPHbLIE YCTPOMCTBA, KOHTAKTUPYHOLWMe C OTOMpaemMon xma-
KOCTbH, OO/DKHblI ObiTb W3rOTOBJ/IEHBI U3 MaTepuana, KOTOpblii He cmauymBaeTcs Bofol. Mpo600THOPHUKNK
[O/DKHbI MMeTb TaKyld KOHCTPYKUMIO, 4TOOGbl Bofga He cobupanacb B OoTBOAAX U Yrny6neHuax. MoryT 6biTb
npefycMOTpeHbl creymanbHble TpeboBaHWs, YCTaHOB/IEHHbIE B MeToAe oTbopa npob v npuBepeHHbie B 9.5.
Mepen oT60pomM Mpob6bLI NPOBGOOTOHOPHbLIE YCTPOCTBA AO/DKHbI ObITb MPOAYTHI UM OYMLEHbI A9 NpeaoTBpa-
LWEeHUA 3arpsa3HeHns npoobsol.

9.4 XpaHeHue n obpalieHne c npobom

Mpo6bl f0/MKHbI GbITb COOTBETCTBYHOLLMM 06pa3oM NPOMapKMpoBaHbl ¥ HAAEXHO 3allulieHbl ANsS npe-
AOTBpalleHns 3arpsi3HeHnii. Mpobbl MOXHO XPaHUTb B TeYeHWe A/IMTENIbHOr0O BPEeMEHW MNpU YC/MOBUU, 4TO
KOHCTPYKLMSA KOHTeliHepa o6ecneunMBaeT npefoTBpalleHue nonafaHus UAM BbiXo4a MapoB, U UCMLITYEMYH
XUAKOCTb MOXHO MOBTOPHO FOMOFeHU3NpoBaTh. [ repMeTUUYHbIX KOHTEHEPOB AONO/IHUTE IbHbIE OrpaHuye-
HUSl, CBSI3aHHbIe C YC/IOBMAMMK OKpYyXatoLLleil cpeabl, He TpebyrTcs.

9.5 MeTog oT60pa NpobbI

[ns nonyyeHusa npobbl creayeT MCNosb3oBaTb MpeAcTaBuUTENbHbIE MPO6bI, 0T6Mpaemble B COOTBET-
ctBun ¢ ASTM D 4057 (APl MPMS, pa3gen 8.1) nASTM D 4177 (APl MPMS, pa3gen 8.2).

9.5.1 OT60p NPO6 BA3KOW HedTn

Mpn oT6ope nNpob6 BA3KMX HedTel MOryT 6bITb 3aTPyAHEHUS NpU NepemMelinBaHun nNpobbl 1 oT6ope uc-
NbiTyeMoli nNpobbl. CMecuTenbHbIN annapar MOXeT paboTaTtb MeHee 3 pekTUBHO. MOXeT 6biTb TPYAHO WUAn
HEBO3MOXHO 0TO6paTb U BBECTW TOYHOE KOMIMYECTBO MCNbiTyeMoro obpasya (cm. pasgen 15). Mogndukayns
o60pyaoBaHNA uavM npoueaypbl Npu Heo6Xo4MMOCTU MOXET NPUBECTU K HEAENCTBUTENbLHOCTM nokasaTtenei
NpPeun3noHHOCTU HacTosuwero metoaa. Mpu aTtom TpebyeTcs NpoBepKa NO6bIX UBMEHEHWIA.

9.6 MNepemelunBaHne Npoobbl

9.6.1 [lna oTbopa npeacTaBUTe/IbHOW WMCNbITYEMON NPobbl CHavyana Heob6XxoAWMO TOMOreHM3MpoBaThb
npoby. ns aToro nepemMmelnsaoT Npoby ¢ NCNOJSIb30BAHNEM COOTBETCTBYIOLEN0 CMECUTEe/IA B TeyeHue ycTa-
HOB/TEHHOTO BPEMEHM.

9.6.2 CmecuTenb JOMKEH COOTBETCTBOBATL TpeO6OBaHNAM MO OLEHKE rOMOreHM3almnm B COOTBETCTBUN C
ASTM D 5854 (API MPMS, pasgen 8.3). MNpn nameHeHnsax Tuna HedpTn, o6bema HeddTU B KOHTENHepe, hopmbl
KOHTeliHepa wnau ycnoBuii nepemelunBaHns (Hanpumep, CKOPOCTU M BPEMEHUN NepeMeLllnBaHusa) Heo6xoaAnmMo
BbIMO/THATL MOBTOPHYIO OLLEHKY CMecuTens.

9.6.2.1 [Ons HeboNbWNX KOHTEHEpPOB ANs Npobbl M 06bEMOB Npo6bl B AnanasoHe oT 50 go 500 cm3
MOXHO MCMNOJ/Ib30BaTb HEA3PMPYIOLWNA BbICOKOCKOPOCTHOI CMecUTeNb C BbICOKMM HanpsxeHnem cgsura. Vc-
No/b3yT NapamMmeTpbl, KOTOpble Obl/IY NPU3HAaHbI YA0BN1E€TBOPUTE/IbHBIMU ANA TOMOreHm3aLnmy B COOTBETCTBUN
CcASTM D 5854 (APl MPMS, pasgen 8.3).

9.6.2.2 Mpun ncnonb3oBaHnn 60bLINX KOHTENHEPOB M 06BbEMOB Npob6bl 6onee 500 cm3 ycnoBusa nepeme-
lWmMBaHMA cnepyet onpenenaTb B COOTBETCTBMY C npouegypamMu, aHanornydbiMu npouegypam no ASTM D 5854
(APl MPMS, pasgen 8.3), HO CKOPPEKTUPOBAaHHbLIMMW A1 60/MbLINX KOHTEAHEPOB U 60NbLWINX 06bEMOB NPO6.

9.6.2.3 lMepeg ucnonb3oBaHueM criegyeTt y6eanmTbCs, YTO CMeCcUTeslb YNCTbI U CYXOM.

9.6.3 3HauuTenbHOE NOBblIWEHUE TemMnepaTypbl B Npouyecce cmewmnBaHus (6onee yem Ha 10 °C) moxeT
NPUBECTW K MOTepe BOAbl UNU gecTtabunusaunum amynbcun. 3anucbiBaloT Temnepatypy npobbl nepej nepe-
MelwBaHneM 1 nocne nepemeLlvBaHus.
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9.6.4 lMepemewnBalT Npoby HedpTM HENOCPEACTBEHHO Mepes OTGOPOM WCNbLITYEeMOi Mpo6bl, YTOGHI
obecneynTb rOMOreHHOCTb OCTaBLIelicsi Npobbl.

9.6.5 BblGupaloT KOAMYECTBO UCMbLITYEeMON Npo6bl nNo Tabnuue 1 B 3aBMCMMOCTU OT npeanosiaraemoro
CofiepXXaHusi BOAbI.

Tabnuua 1 — [MNpubnnsnTenbHoe KOMYECTBO UCMbITYeMOl NPo6bl B 3aBUCUMOCTY OT NpenonaraeMoro cogepxaHus
BOZbl

Mpepnonaraemoe cofepxaHue sogpl, % KonunyecTtso o6pasua, r wim cm3 TuTtpyemasi macca Bofpl, MK
0,02—0,10 1,00 200— 1000
0,10—0,50 0,50 500—2500
0,50—5,00 0,25 1250— 12500

10 lMoaroToBKa annapatypbl

10.1 Mpw NOArOTOBKE M 3KcnsyaTauuu annaparta Ans TUTPOBaHUS CNeaylT UHCTPYKLUSIM U3roToBUTENS.
10.2 Bce y3/bl U COEAUHEHUSA AYEWKN [OMKHbLI OblTb TEPMETUUYHLIMU A1 NpeAoTBpaLLEeHUs nonagaHua
aTmocchepHoli Bnarn B ssueiky gns TMTpoOBaHMSA.

10.3 AHOp

[06aBNAIOT COOTBETCTBYIOLLYIO CMECh KCU/0/1a M aHOA4HOro peaktusa Kapna duiiepa 0 YPOBHS, PEKO-
MEHYEMOro U3roTOBUTESIEM.

10.4 Katop,

[06aBnsaT KaToAHbIA peakTuB Kapna ®uwepa. YpoBeHb 3TOr0 peakTuBa AO/KEH ObiTb HA 2—3 MM
HWXe YPOBHA peakTusa B aHOAHOM OTCEKe WM COOTBETCTBOBATb pPEKOMEHAaLMUAM U3roToBUTENS.

10.5 BknwuyaloT nuTaHne TuTpaTtopa no metody Kapna ®duvwepa v 3anyckalT Mewanky. Mewanka goax-
Ha obecneunBaTb paBHOMepHOoe nepemelinsaHue. OTTUTPOBbLIBAIOT OCTATOUYHYIO BNary B suelike s TUTPO-
BaHMA 00 AOCTMXEHUA KOHEeYHOl Toukn. Ecnu Bpems AN AOCTUXEHWA KOHEYHOM TOYKM CAULWIKOM 60nblioe
NN OYEeHb BbICOKMIA YPOBEHb (POHOBOrO TOKA, TO 3TO MOXET ObiTb BbI3BAHO HA/MYMEM Bfiarn Ha BHYTPEHHUX
CTeHKax suelikn onsa TUTpoBaHua. Ecnm aTo NnponMcxoauT, TO BbIKAKOYAKOT annapart 419 TUTPOBaHUS Y OCTOPOX-
HO, BpallaTeNbHbIMN ABUWXEHUAMMU XUOKOCTU B AYeiike NPOMbIBAOT BHYTPEHHME MOBEPXHOCTU CTEKASHHOrO
o6opypoBaHus. MoBToOpsAOT TUTpoBaHne no Kapny duwepy A0 AOCTMXKEHUS KOHEUYHOWN TOUKM.

11 TMpoBepka KaIMbpoBKN 060pyn0BaHUSA

11.1 Pabouune xapakKTepUCTUKN peakTuBa CO BPEMEHEM yxyAllalTcs, No3aToMy Tpebyetca perynapHas
npoBepka KayecTBa peakTuBa. Ty NPOBEPKY MOXHO BbINOJIHUTb, BBOAS W3BECTHOE KO/IMYECTBO KOHTPOJIb-
HOro pactBopa (Y4MCTON BOZbI) B AYeliky ANA TUTPOBAHUA W NOATBEPXAas, 4yTo pe3ynbTar TUTPOBAHUA COOT-
BETCTBYET BBEJEHHOMY KonunyecTBy. PekoMeHayemMas nepuoAnMyHOCTb MPOBEPKN 3aBUCUT OT BPEMEHU BBOAA
B aKcnayaTtauuto obopyaoBaHWA M BPEMEHW BBeAeHMA cBexXxero peaktnsa. OObIYHO MPOBEPKY BbIMNOMHAOT
nocne Kaxgablx gecatun onpegenenuii (cMm. 12.1.3). Ecnu pesynbtart He COOTBETCTBYET AONYCTUMbIM npeaenam
MOrPeLHOCTN N3MEPEHUA, TO 3aMEHSAIOT aHOAHbIM 1 KaTOAHbI/i peakTuBbI.

11.1.1 OnpepaeneHne Konm4yectea Npobbl N0 macce

Beoaat B wnpuy, 10 MK BOAbl, He Aonyckas o6pa3oBaHMA Ny3blpbKOB BO3AyXa, yAanaiT candeTkol
ocTaTKu BOAbl Ha urne, B3BELMBAKT LWNPUL C BOAOW € ToyHOCTbl A0 0,1 mr n onpegenswT maccy. Beogar
coflepxumoe wnpuua B A4Yeiiky 415 TUTPOBaHUA, pacnofiarast KOHUYMK Wbl HWXE NOBEPXHOCTU peakTuBa.
Cpasy NoBTOPHO repMeTU3INPYIOT Aueliky. YAanswT ocTaTkM peakTuBa C Wbl M CHOBA B3BELIMBAIOT LWINPUL, C
TOYHOCTbO A0 0,1 wmr. Mocne AOCTMXXEHUA KOHEYHOW TOUKM 3anucbiBalOT Maccy OTTUTPOBaHHON BoAbl. Ecnu
pe3ynbTaT He cooTBeTCTBYeT 3HaueHnto (10 000 + 200) MKr, TO 3aMEHSAT aHOAHbIA N KAaTOAHbIN pPeakTUBbI.

11.1.2 OnpepaenieHne Konu4yecTBa npobbl No 06bLeEMy

BeogAT B wnpuy, 10 Mk BOAbl, He Aonyckas ob6pa3oBaHMA Ny3blpbKOB BO3A4yXa, YAanalT candeTkon
ocTaTku BoAbl Ha wurne. BBoasAT cogepxumoe wnpuua B AYeiky Ana TUTPOBaHWUA, pacnofnaras KOHYWUK Wbl
HWXe NOBEPXHOCTU peakTmBa. Cpasy e NOBTOPHO repmMeTU3npytoT sueliky. ocnie 4oCTMXKEHUA KOHEYHON Tou-

6



FOCT 33733—2016

KM 3anncbiBalOT Maccy OTTUTPOBAHHOW BOAbI MO NOKa3aHWK Ha annaparte Ass TUTpoBaHusa no metoay Kapna
dunwepa. Ecnm pesynbTtaTt He cooTBeTCcTBYET 3HavyeHuto (10 000 + 200) MKr MM COOTBETCTBYHOLWEMY COAEPXa-
HWIO BOAbl B NPOLLEHTAX, TO 3aMEHAT aHOAHbIA U KaTOAHbIA peakTusbl.

12 TpoBefeHve UCMbITaHW

12.1 OnpepeneHne maccbl NPobbl

12.1.1 ToToBAT annapart 1A paboTbl B COOTBETCTBUN C pasgenom 10.

12.1.2 BblibupatoT wnpuy, cooTBeTCTBYWOLWEN BMecTuMmoctTn (cm. 7.3 n Tabnuyy 1). Cpasy nocne npo-
Leaypbl nepemMelwmsaHna no 9.6 HabuparwT B WNPUL, HE MEHEe TpeX NopuuiAi Npobbl U yTUAN3UPYIOT UX. 3aTem
oTO6MpatT YeTBEPTYIO NOPLUIO, BbITUPAKOT UMY HACyXxo, B3BELNBAIOT LWNPUL, C COAEPXUMbIM C TOYHOCTbIO A0
0,1 Mr v BBOAAT uUcnbiTyemytl npoby B peaktnB Kapna duwepa HMUxXe NOBEPXHOCTU peakTuBa B A4velike AN
TUTPOBaHWA. YAanAT WNPUL 1 NOBTOPHO B3BELWBAKT €ro ¢ To4YHOCTbo Ao 0,1 mr. Mocne fOoCTUXEeHUA Ko-
HEYHOW TOYKM 3anuncbiBalOT pe3ysbTar No nokasaHuaM npubopa.

MpumeuaHue 2— Ecnm cogepxaHue Bogbl B 06pasLie HEM3BECTHO, TO PEKOMEHAYETCS HauaTb NpoLeaypy C He-
60/1bLION NopUMM NPOGkI A1 NPefoTBPaLLeHUsl C/IULLKOM GO/bLIONO BpeMeHr TUTPOBaHUS U pacxofja peakTveoB. [lanee
Mpy HEOBXOAVMMOCTU MOXET GbITh BbINOSIHEHA KOPPEKTMPOBKA KO/IMUYECTBA a/INKBOTI.

12.1.3 lMeprofnyeckn 3aMeHSAIOT peakTuBbl B COOTBETCTBUU C 8.4.

12.1.4 [ns cnuwKoMm BA3KMX HedTel, KOTopblie TPYAHO 0TO6GpaTh WNpULEM, NoMelLaloT Npoby B YNCTYHO
CYXyl KanesbHWUY W B3BELIMBAOT. BbICTPO NMEPEHOCAT M3 KanenbHUUbl HEOOGXOAMMOE KOMMYeCcTBO Npobbl B
AYeiky Ans TMTpoBaHus. MOBTOPHO B3BEWMBAKT KanesabHuuy. TUTPYOT npoby no 12.1.2.

12.2 3mepeHne ob6bema npobbl

12.2.1 TMpn n3mMepeHun KonmyectBa UCMbITYEMOM Npobbl MO 06bEMY N3MeEpEHMEe 06beMa MMeeT pella-
lolulee 3HavyeHne n ocoboe BHUMaHWe cnegyeTt o6paTuTb Ha onpefesieHne ob6bema UCMbITyeMOli NpoobbI.

12.2.2 CnepyeT cobnwgaTtb OCTOPOXHOCTb MPX 3ano/IHEHUU WNpuua ANa npejoTBpalleHns obpasoBa-
HUS Ny3blpbKOB rasa. Hanuume nysbipbKOB rasa B WNpULE MOXeT ObiTb NPUYNHON NomeX. CKNOHHOCTb HedTH
K 06pa3oBaHU0 Ny3blpbKOB rasa 3aBUCUT OT TUNa HedTU U AaBAeHUs napos.

12.2.3 loToBAT annapart A5 paboTel B COOTBETCTBMY € pa3genom 10. BbibupaloT wnpuy, cOOTBETCTBYHO-
wen smectumocTtn (cm. 7.3). Cpasy nocne npoueaypbl nepemewwnBaHuns no 9.6 ot6mparT He MeHee Tpex nop-
UUin Npo6bl 1 yTUAN3UPYOT. 3aTeM OTOMPAOT YETBEPTYH NOPLUMI0, BbITUPAKT WUy Hacyxo, NnepeBopavynsarT
WNpuUL, 1 yaanaT Ny3blpbky U3 WNpMUA, BbITUPAKT UMY U 3anucbiBaloT 06bemM HedTM B WUNPULE C TOYHOCTbIO
Ao 1wan 10 mkn. BeBogAaT ucnbiTyeMyto npoby B peaktnB Kapna duwepa HMXe NOBEPXHOCTU peakTuBa B AYeil-
Ke ons TuTpoBaHuA. Mocne JOCTUXEHNS KOHEYHON TOYKM 3anucbiBalOT pe3y/bTaTbl N0 NokasaHusm npubopa.

12.3 [o npepcTtaBneHns pesysbTaToB OHU [AOJIXKHbI ObiTb CBepeHbl ¢ TpeboBaHUSAMU MOBTOPAEMOCTHU
no 16.1.1.

12.4 Mepep 3anucblo pe3ynbTaToB HEOOXOAMMO NMPOBEPUTL pes3ysibTaThl MO TpeboBaHUIO NOBTOPAEMO-
CTn B cooTBeTCcTBMM C 16.1.1.

13 BbluncneHus
13.1 BbluMcnAT cogepxaHue BoAbl, % macc., B npobe HedTu no copmyne

CopaepxaHune Bogbl = 100,
aep i W2 (1)

roe Wl — macca OTTUTPOBAHHOW BOAbI, MKT;
W2 — wmacca npo6bl, MKr.
13.2 BbluncnsAwT cogepxaHue Boabl, % 06., B npobe HepTn no dopmyne

V1
CopepxaHune BoAbl = %100, (2)

rae Vl, — ob6bem OoTTMTpOBaHHOW BOAbl, MK (coBnagaeT ¢ Mmaccoil B Mkr/1000, onpegensemoii no Ky/0HO-
MeTpuyeckomy TuTpatopy);
V2 — o06bem npobbl, MK/I.
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14 TMpOoTOKON UCNbITaHUN

14.1 Pe3ynbTaT onpejeneHns cofepxaHus BOAbl B MNPOLEHTax Mo Macce 3anucbiBaldT C TOYHOCTb
no 0,01 % macc.

14.2 Pe3ynbTaT onpefeneHns copepXaHus BOAbl B MPOLEHTax Mo 06bEeMY 3amnucbiBaldT C TOYHOCTbH
no 0,01 % o6.

15 YcTpaHeHue HeMCNPaBHOCTEN N TEXHUYECKOE OOCNYyXMBaHME

15.1 BblsiBfieHWE N yCTpaHeHe HenmcnpaBHoOCTel

[na npaBunbHOW 3akcnnyaTtauuum npubopa Ana TuTpoBaHusa no metony Kapna duwepa cnegywTt WH-
CTPYKUUWN n3roToBuTens. HecmoTpsa Ha To 4To npubop Ans TuTpoBaHusa no metogdy Kapna ®duwepa o06bivuHO
o6cnyxnBaeTcsa TObKO M3roTOBUTENIEM, NOMb30BaTeNlb MOXET BbINO/IHATL CreaylLwme npouenypsbl.

15.1.1 3ameHa akKyMy/IAiTOpPHOI Gatapeun

Ecnu nutaHue npubopa ocyliecTBAsSeTCA OT akKkymy/nsaTopHoOi 6atapeun, TO CAeAyT pekoMeHAaunsam
N3roToBUTENA No 3amMeHe 6arapeun. [pofoskuMTenbHOe KUCMNOoNb30BaHWe npubopa nocne CHWXeHus 3apsaga
6aTapeun HMXKe YPOBHS, YCTAHOB/IEHHOTO M3rOTOBUTENIEM, MOXET NPUBECTU K MOMYYEHUD HEYAOBNETBOPUTENb-
HbIX pe3y/bTaToB.

15.1.2 lMNpoBepKa KaimbpoBkmn

MpoBepKy KanMbpoBKN CrieayeT BbINOHATL B COOTBETCTBUM C pasgenioMm 11. MpoBepstoT CPOK rogHOCTH
KOHTPO/IbHOTO pacTBopa W peakTMBOB, YTOObI y6eauTbCS, YTO OHW HE NMPOCPOYEHDI.

Ecnn pesynbtatbl npnbéopa He COOTBETCTBYIOT YCTAHOBJ/IEHHbIM AONYCTUMbIM Mpegenam uav npubop
OYeHb MeJJ/IEHHO focTuraeT pesynbTaTa, BbIMOMHAKT crefylolime npoueaypsbl.

15.1.2.1 3ameHSAT peakTuBbl 3/1€KTPOAOB 1 NOBTOPHO BbINOJTHAT NPOBEPKY KaTNGPOBKU.

15.1.2.2 TMNpoBepaT NPaBUILHOCTb NOAK/IIOYEHUA 3/1EKTPOL0B.

15.1.2.3 TpoBepSAT repMeTu4yHOCTb Aveiku. [pelih KOHEUYHON TOYKM ABNAETCS NPU3HAKOM Herepme-
TUYHOCTU AYENKU.

15.1.2.4 O6pawaloTca K U3roToBUTESIO.

15.1.3 Pe3ynbTaTbl He COOTBETCTBYIOT MpearnosiaraeMomMy AvanasoHy

Ecnn pesynbTaTtbl HE COOTBETCTBYIOT npeanosnaraemMomMmy AmanasoHy, TO 3TO MOXeT ObiTb BbI3BaHO Crie-
OYOWUMN NpUYnHamMu.

15.1.3.1 TMy3bIpbKK ra3a 1 BOB/I€YEHHbIE rasbl

Mpn onpepeneHun copepXaHusa BOAbl N0 06beMy Ny3bipbkW rasa W rasbl, BOBI€YEHHbIE UCMbLITYEMbIM
ob6pasuyom, MOryT yBE/IMUUTb 06BbEM NPOOGHLI B WNPMLE U TaKUM 06pa30M MCKa3UTb UCTUHHbLIA 06BEM XUAKOTO
obpasua. 418 MMHUMM3ALMKN 3TOF0 BAUSHUS cneayeTt cobagaTb OCTOPOXHOCTb Npu Bbi6ope wnpuya n 06b-
emMa MCMbITyemMoin npobbl Npu onpegeneHun copep)XxaHus Bodbl B HepTu. Takxke cregyeT nsberatb U3bbITOY-
HO romoreHusauum nNpobbl HedTH, YTO MOXET NPUBECTU K BOBEYEHUIO BO3AyXa B Mpooy.

15.1.3.2 HepocTtaTo4yHoe nepemelivBaHue

CnefywT WUHCTPYKUMAM U3roToBUTENsA AN obecrnevyeHUs Hag/exalwero nepemewmBaHusa npobbl ans
ucnbiTaHusa. HepocTaToyHOE NepeMeLllBaHNe MOXET NPUBECTU K HEYLO0BNETBOPUTENbHOM NOBTOPSIEMOCTM.

15.1.4 Bsaskue HeddTn

BA3kne He@TM MOryT Bbi3BaThb 3aTPyAHEHUA NpU NepemMellMBaHum u otéope UCnbITYyeMOWN Npobsbl.

15.1.4.1 PasbasneHue

[na pacTBopeHns HeTV MOXHO MCNOMb30BaTb KEPOCWH, pacTBopuTens Ctoagapaa, Toayon v KCUIon
(MpepynpexaeHne — OrHeonaceH, TOKCMYEH MpU BAbIXaHUU W NporaaTbiBaHWu, crnegyeT nsberatb KOHTakTa
C koxei). PacTtBoputenn cmewmnarT ¢ Nnpoboit HedhTM nepen oT60POM anuMKBOTHI AN UCNbITaHMsA. PacTeo-
putens crefyeT MNPOBepATb Ha coAepxaHue BOAbI U CMeluBaTb B nponopuuu, Tpebyemoii gnsa HedTu, C
TOYHOCTbIO He meHee 0,5 % oT obuiero obbLema.

15.1.4.2 Wrnbl gns wnpuyeB ¢ 60abWNMM guameTpoM BHYTPEHHEro KaHana

Mpo6nembl, cBA3aHHbIE C OTOOPOM MCMbLITYEMOWN NPO6bI BSA3KON HEeqTW B WNPUL, MHOT4A MOXHO CHU-
3UTb, UCNOMb3YSA UMbl ¢ 60/MbWLIMM AMamMeTpoOM BHYTPEeHHero kaHana (kanuép 14).

15.1.4.3 HarpeBaHue

HarpeBaHune anukBoTbl NpPo6bl MOXET YMEHbLWNTL BA3KOCTb 06pasua. TemnepaTypa npobbl He JO/KHA
6bITb Bbilwe 71,1 °C (160 °F).
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15.2 TexHuueckoe ob6CnyxmBaHue

3amMeHa aHOHOro M KaTOAHOro PeakTUBOB M 3apsKa akKyMy/iaTOpPHON 6aTapen nopTaTUBHOrO npuéopa
Kapna ®uwepa ABNAITCA YaCTbi0 M1AHOBOrO TEXHMYECKOro 06CNYXMBaHMUA. YacToTa UCMNOMNb30BaHUA U TUMbI
aHanusMpyembix HedTeil BAUAIOT HA NEPUOANYHOCTb TEXHMYECKOTO 06CYXNBaHUS.

15.2.1 OuwucTKa sverkun

Mpn 3arpsisHEHUN AYEKU HEeTbIO TUATe/IbHO OUYULLAT aHOAHYH W KATOAHYI AYEiK KCWUI0N0M Wu
APYTUM XUMWUYECKUM BELLEeCTBOM.

MpumeyaHne 3— He cnegyeT MCMNosb30BaTh aLETOH WM aHa/IOTMYHbIE KETOHBI.

15.2.2 TexHuyeckoe obcnyxmBaHue gatvymka
B HekoTOpbIX cAyyasax gaTyunku cregyeT BO3BpaliaTb M3rOTOBUTENIO ANA NEpUOANYECKON OUUCTKN.

MpumevyaHue 4 — 3acopeHne PUTTLI, Pa3feNstoWLei oTCekn AYeiki, MOXET NPUBECTU K HEWUCMPABHOCTY B
paboTe npubopa.

MpumeuvyaHne 5 — Cnegyet NpuMHMMaTb COOTBETCTBYHOLLME MeEpPbl MPEeAOCTOPOXHOCTM ANs NpefoTBpalleHns
KacaHus 4aTumMKoB geTekTopa (CnefoBarb UHCTPYKLUMSAM M3rOTOBUTENS NO COOTBETCTBYIOLLEMY PACMOIOXKEHMNIO 4aTHMKOB C
YCTaHOB/IEHHbIMM MPOMEXyTkamu). Heobxoanmo 06ecneumnTb, YTOObl SKpaH Ha AHE KaTOAHOW SYeliku MMen 3a30p Mexay
SAYENKON N CTEKNSIHHBIM 060pPYyAOBaHEM reHepaTopa.

16 Tpeymn3noHHOCTb M CMeLleHne

16.1 MpeuusMoHHOCTb HaCTOALLEro MeToja MCNbliTaHuii ycTaHOB/IeHa cTatucTuyeckoin o6paboTkoin pe-
3yNbTartoB MexnabopaTtopHbIX nccnenoBaHuning).

16.1.1 lNoBTOpPAEMOCTb T

PacxoxaeHune pe3ynbTatoB nocfiefoBaTesibHbIX UCMbITAHWI, MONYYEHHbIX O4HUM U TEM Xe onepaTopoMm
Ha 04HOI 1 TOl Xe annapaTtype npu NOCTOAHHbIX paboynx ycnoBmnsAX Ha MAEHTUYHOM UCNbITYEMOM MaTepuane
B TeYEeHUe ANNTEeNIbHOrO0 BPEMEHWN NPWY HOPMasibHOM U NPaBW/IbHOM BbINOJIHEHWM METOAa, MOXeT npeBbilwaThb
cnepylouwnme 3HayeHUsa TOIbKO B OAHOM cayyae u3 gBajuaTtu. BBogaT npoby He mMeHee ABYX pas v ecnv npu
3TOM pe3ynbTatbl He OyAyT npeBbllaTb YCTAHOBNEHHOE 3HauyeHue T (cM. Tabnuuy 2), 3anucbiBalT cpegHe-
apuyMeTMyeckoe 3HauyeHue OBYX pe3ynbTaToB. EC/M HEBO3MOXHO AOCTUYbL 3HAYEHUA T MOC/e BbINOSIHEHWSA
NATU nocnefoBaTesibHbIX BBOAOB NPo6bl, HEO6XOAMMO BbIMOMHUTL MPOLEAYypPbl YCTPAHEHUA HeMcnpaBHOCTEW
obopypoBaHusa (cMm. pasgen 15).

Tabnuua 2 — WHTepBasbl NPELUINOHHOCTA

Copepxanme Bofbi, % MoBTOPSIEMOCTb T BocnpovssoaumocTb R
Macc, UM % oo. Macca Obbem Macca Obbem
0,01 0,002 0,003 0,005 0,005
0,02 0,003 0,004 0,008 0,008
0,05 0,005 0,008 0,014 0,015
0,10 0,010 0,010 0,020 0,020
0,30 0,020 0,030 0,050 0,050
0,50 0,030 0,040 0,070 0,070
0,70 0,030 0,040 0,080 0,090
1,00 0,040 0,060 0,110 0,110
1,50 0,050 0,070 0,140 0,150
2,00 0,060 0,090 0,170 0,180

4) MopaTteepxatoLive aaHHble MOXHO nonyuntb B ASTM International Headquarters npu 3anpoce uccnenosatesb-
ckoro otyeta RR:D02-1246.
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OkoHuyaHue Tabnuubl 2

Cogepxarie Boapl, % [MNoBTOpPSIEMOCTB T Bocnpown3sogymocTts R
Mace, Wi % of. Macca O6bem Macca O6bem
2,50 0,070 0,100 0,190 0,210
3,00 0,080 0,120 0,220 0,230
3,50 0,090 0,130 0,240 0,260
4,00 0,100 0,140 0,260 0,280
4,50 0,110 0,150 0,290 0,310
5,00 0,120 0,160 0,310 0,330

16.1.1.1 MNpu onpefeneHnun cogepxaHus BOAbl N0 Macce r BbIYUCAAKT No popmyne

r= 0,040 (X2/3), (3)

roe X — cpefHeapudmeTuyeckoe 3HaueHune a5 npobsl ¢ cogepxaHmem oAbl ot 0,02 % macc, o 5,00 % macc.
16.1.1.2 Mpu onpefesieHUn cofepXaHnsa BoAbl MO 06bEMY I BbIYUCAAT No hopmyie

r- 0,056 {X2'3), 4)

roe X — cpefHeapudmeTunyeckoe 3HayeHue ans npobel ¢ cogepxaHuem Boabl oT 0,02 % 06. go 5,00 % 06.

16.1.2 BocnpousBogumocTtb/?

PacxoxpaeHvne pesynbTaToB ABYX €ANHUYHbBIX U HE3ABUCUMbIX UCMNbITAHWIA, MONYYEHHbIX pa3HbIMKU onepa-
TopamMy B pasHblX N1abopaTtopuax Ha UAEHTUYHOM UCMbITYEMOM MaTepuase B TeYeHWe ANUTENTbHOTO BPEMEHMU
npu HOpPMasibHOM W MPaBW/IbHOM BbINO/IHEHUW MeToAa, MOXET MpeBbilWaTh crefyloliMe 3HavyeHns TOJIbKO B
OflHOM cny4yae u3 gsajuatu (cm. Tabnuuy 2).

16.1.2.1 MNpu onpeaeneHnun cogepxaHus BoAbl N0 Macce R BbIUMCAAKT No hopmyne

R = 0,105 {X213), (5)

roe X — cpefgHeapudmeTnyeckoe 3HauyeHune gns npobbl ¢ cogepxaHnem Bogbl ot 0,02 % macc, go 5,00 %
mMacc.
16.1.2.2 Tpw onpegeneHnn cofepxaHua oAbl N0 06bemy R BblUMCNAT No popmyne

R =0,112 (X273, (6)
roe X — cpepgHeapudmeTudeckoe 3HavyeHue g5 npobel ¢ cogepxaHuem Bogbl ot 0,02 % 06. o 5,00 % 06.

16.2 CwmelleHmne

16.2.1 AnAa o6pa3uoB HedTU, KOTOPbIE UCMOL30BAIN ANA OLEHKA NPELUU3MOHHOCTU HACTOALWEro MeTo-
Aa npv BbIMOSTHEHUN KPYTOBbIX UCMNbITAHWIA, He OblNI0 BbIABEHO 3HAYUTENBHOIO PACXOXAEHNUA MeXAy cpefHe-
apumMeTMyecknM 3HaYEHMEM COLEePXaHUA BOAbl, MONYYEHHBLIM MO HACTOALWEMY METOAY, U npeanosaraemMbim
cofepxaHuem BoAbl (Ha OCHOBE KosiMyecTBa f06aB/ieHHO BoAbl) (CM. CHOCKY 4).

16.2.2 Momexn OT MepKanTaHOBOI cCepbl COOTBETCTBYIT TeopeTuyeckoli ctexunomeTpun ot 1 go 0,28,
T. €. 1000 MKr/r (ppm) MepkanTaHOBOW Cepbl MOFyT reHepupoBaTb OTK/MK, 3KBUBA/IEHTHbIN 280 MKr/r (ppm)
BOAbl NO HacToAwemy meToay. [Momexu OT cepbl B H2S cooTBeTCTBYWOT cTtexumometpunm ot 1 go 0,56, T. e.
1000 mkr/r (ppm) cepbl B CEPOBOAOPOAE MOTYT reHepupoBaTb OTK/MK, 3KBUBaNIEHTHbIN 560 MKr/r (ppm) BOAbl
no HacTtosuwemy metody. Bo3aMOXHOCTb MPUMEHEHNA KOPPEKTUPOBKN U3MEPEHHbIX COAEPXaHWn BOAbl MO W3-
BECTHbIM 3HAUYEHUAM cofepXaHua MepkantaHa/cynbduia He onpefeneHa.

10
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MpunoxeHne JA
(cnpaBoO4YHOE)

CBe,quMﬂ O COOTBETCTBUN CCbIJTIOYHbLIX CTaHOAPTOB MEXrocygapCrtBeHHbIM CTaHAapTam

Ta6nunuya JA1

CreneHb O603Ha4eHVe 1 HaMMeHoBaHNe COOTBETCTBYIOLLETO
OGo3HaueHUe CCLIIOUHOND CTaHAAPTa COOTBETCTBYSA MEXIOCYJapCTBEHHOTO CTaHAapTa
ASTM D 1193—11 — “
ASTM D 4057— 12 (APl MPMS chapter 8.1) NEQ FOCT 31873—2012 «He(pTb K HedTEeNnpoayKTbl.
MeToapl py4yHoro otéopa npob»
ASTM D 4177—15a (APl MPMS chapter 8.2) — “
ASTM D 5854—15 (API MPMS chapter 8.3) — N
ASTM E 203—08 — “

* COOTBETCTBYIOLLMIA MEXroCyAapCTBEHHbI CTaHAAPT OTCYTCTBYET. [lo ero NpuHSTUSI PEKOMEHAYETCS UCMOMb30-
BaTb NEPeBO/ Ha PYCCKUI A3bIK JAHHOTO CTaHAapTa.

MpumeuaHue — B HacTosel TabnvLe UCMOMb30BaHO Creaytollee YC/I0OBHOE 0603HaUYEHNe CTENeHN COOT-
BETCTBUS CTaHAapTa:

- NEQ — HeaKBMBasIEHTHbI CTaHaapT.
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