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MpeaucnoBue

Lienu, oCHOBHbIE NPUHUMMLI M 0BLUME NpaBuna NpoBeaeHNsA paboT MO MEXroCcyAapCTBEHHOW CTaHaap-
Tn3auum yctaHoeneHel FOCT 1.0 «MexrocyaapcTBeHHas cucrema craHgaptusaumm. OCHOBHbLIE MOMOXKEHUS»
n FOCT 1.2 «MexrocyaapCTBeHHas cuctema craHgaprusaumn. CtaHaapTbl MEXrocyaapcTBeHHbIe, NpaBuna
U pekoMeHAaLum No MEXToCyAapCTBEHHOW cTaHgapTusaumu. Mpasuna paspaboTku, NPUHATUS, OBHOBNEHUSA
U OTMEHbI»

CseaeHus o cTaHgapTte

1 NMOArOTOBJIEH MexrocyaapCTBEHHbIM TEXHUYECKUM KOMUTETOM No ctaHaaptusaumm MTK 31 «He-
bTAHBIE TONMMBA U CMA304Hble Matepuansl», OTKPbITbIM aKLUMOHEPHBIM 00LLECTBOM «BCepoCCUACKUin Ha-
YYHO-UCCNEeA0BaTENBCKUA MHCTUTYT No nepepabotke HedTU» (OAO «BHWMU HIM») Ha ocHoBe cOBCTBEHHOTO
nepeBoja Ha PYCCKUIM A3bIK aHNMOS3bIYHON BEPCUM CTaHAapTa, YKasaHHOro B NyHKTe 5

2 BHECEH ®egepanbHbIM areHTCTBOM M0 TEXHUYECKOMY PErysIMpoBaHuiO U METPOSOTrUN

3 NPUHAT MexxrocyaapCTBeHHbIM COBETOM NO CTaHAapTu3auuu, METPONorMmn u ceptudukalmmn (npo-
ToKON OT 27 mona 2016 r. Ne 89-IM)

3a NnpuHaTHEe NporofocoBanu:

KpaTkoe HaumeHoBaHWe cTpaHbl Koa cTpaHbl CokpalljeHHoe HauMeHoBaHWe HaLMoHanbHoro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no ctangapTusauum
ApmMeHusa AM MwuHakoHoMUKM Pecnybnnkn ApMeHWs
Benapycb BY locctangapT Pecnybnukn Benapych
Kupruaus KZ KelprelactaHgapt
MongoBa MD Mongosa-CtaHaapT
Poccus RU Pocctangapt
TapXuKucTaH TJ TapxukcTaHgapT
Y3bekuctaH uz YacTaHgapT

(Monpaeka, NYC 2—2019)

4 Tpukasom deaeparnbHOro areHTCTBa o TEXHUYECKOMY PEryNMPOBaHUIO M METPONOrMK OT 6 ceHTAGPA
2016 r. Ne 1065-cT mexrocyaapcTBeHHbln ctaHaapt FOCT 33733—2016 seBeaeH B AelCTBME B KA4eCTBE Ha-
uuoHanbHoro craHgapra Poccurnckon ®eagepauuu ¢ 1 miona 2017 r.

5 Hacroawmn craHgapT ugeHtuded craHgapty ASTM D 4928—12 «CtangapTHbIi METOA, onpeaenexus
coaepkaHus BoAbl B HEPTSAX METOAOM KYNIOHOMETPUYECKOTO TUTpoBaHus no Kapny duuiepy» («Standard test
method for water in crude oils by coulometric Karl Fischer titrationy», IDT).

CraHaapt paspabotaH Moakomutetom ASTM D02.02/COMQ «M3mepeHun yrneeoaopoaos npu npue-
MO-CAAaTOYHbIX onepaumnax (coemectHo ASTM-API)» TexHudeckoro komuteta D02 «HedTenpoaykTsl, xuakue
TONMNKUBA U CMa3o4Hble maTepuansbiy) u Komutera APl «M3mepeHue HedbTuy.

HaumeHoBaHWe HACTOALLErO CTaHAapTa U3MEHEHO OTHOCUTENbHO HAUMEHOBAHUA YKa3aHHOTO Mexay-
HapoAHOro ctaHgapra aAna npuseaeHus B coorsercrene ¢ MOCT 1.5 (nogpasaen 3.6).

Mpu npuMeHeHnn HaCToALLEero CTaHfapTa PEKOMEHAYETCA UCMONb30BaTk BMECTO CCbINIOYHbIX CTaHAap-
TOB COOTBETCTBYIOLLIUE UM MEXTOCYAAPCTBEHHbIE CTAHAAPTbI, CBEAEHUS O KOTOPLIX NPUBEAEHbI B AONOMHU-
TenbHOM nNpunoxeHun JA

6 BBEJAEH BNEPBbIE
7 USJAHUE (asryct 2019 1) ¢ MNMonpaskon (MYC 2—2019)
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Unghopmavus 0 esedeHuu e Oelicmeue (npekpawieHuu Oelicmeus) Hacmosweeo cmaHdapma u u3me-
HeHull K HEeMy Ha meppumopuu yKasaHHbIX ebiuwe eocybapeme nybrukyemcs 6 yKkasamesax HayuoHabHbIX
cmaH0apmos, usdasaemMbix 8 3MuUX 20cydapcmeax, a makxe 8 cemu ViHmepHem Ha calimax coomeemecmey-
HOWUX HayUOHarbHbIX 0p2aHos8 o cmaHdapmusayuu.

B cniyyae nepecmompa, U3MEHEeHUs1 unnu OMMeHb! Hacmoswie2o cmaHdapma coomeememeyrouas uH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuarbHOM UHMepHem-caiime MexeocydapcmeeHHo020 coeema o
cmanGapmus3sayuu, Memponoauu u cepmuchuxkayuu e kamanoze «MexaocydapcmeeHHble cmaHdapmbi»

© CrangaptuHdopm, odopmMneHue, 2016, 2019

B Poccuiickon ®egepaumm HaCTOALLMIA CTaHAAPT HE MOXET ObITb NOMHOCTLIO UMK
YaCTUYHO BOCMPOU3BEAEH, TMPAXMPOBAH U PacrpoCTPaHEH B Ka4ecTBe OhuLManbHoOro
usganus 6e3 paspelueHus degepanbHOro areHTCTBa MO TEXHUYECKOMY PerynmpoBaHuio
1 METPONOrun
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M E X T TOGCVYAUPCTUBETHHUbB 1 C TAHAOAPT

HE®Tb CbiPAA

OnpegeneHue coaepxaHusa BoAbl METOAOM KyNIOHOMETPUYECKOro
TuTpoBaHusa no Kapny ®uwepy

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

Nara BBegenuss — 2017—07—01

1 O6nactb NnpuMeHeHunA

1.1 Hacroswmin ctTaHaapT yCTaHaBNMBAET METOA ONpeAerieHnsa coaep>XaHua BOAbl B CblpOn HedTH B
ananasoHe ot 0,02 go 5,00 MaccoBbIX MnNn 06beMHbIX NPOLEHTOB. U3BeCTHO, 4TO MepkanTaHbl (RSH) u cynb-
duapl (S~ unu H,S) B nepecyete Ha cepy MELAloT NPOBEAEHUIO UCMILITAHWI NO HACTOALLEMY METOAY, HO Npu
coaepxaHun meHee 500 mkr/r (ppm) NOMEXU OT 3TUX COEAUHEHMIN HE3HAYUTENDBHLI (CM. pasaen 6).

1.2 Hacrosawwun ctaHgapT MOXXHO MCNOMb30BaTh ANS onpeaeneHusa coaepXxaHna Boabl B agnanasoHe ot
0,005 % macc. go 0,02 % macc., HO BAMAHWE NOMEX MEPKANTAHOB U CyNb(dUAOB NPU TaKMX KOHLEHTpaLMSAX
He onpeaeneHo. Ana ananasona ot 0,005 % macc. ao 0,02 % macc. nokasarenu npeuusmoHHOCTU Unu cme-
LLIEHUSI HE YCTAHOBIEHbI.

1.3 [Ansa Hacrosiero MeToaa Mcnosb3yoT MMEIOLLMECS B NPOAAXe PeakTUBbl AN KyNOHOMETPUYECKOrO
TUuTpoBaHusa no Kapny duwwepy.

1.4 3HayeHus, ycTaHoBNeHHble B eauMHuuax CU, cuutaloT ctaHaaptHbiMu. B HacTosiem cranpapre
Apyrve eguHuULbl U3MEpPEHUS HE UCTIONb3YIOT.

1.5 B Hacmoswem crmaHdapme He rnpedycMompeHo paccCMOMPEHUE 8CeX 80IPOCO8 obecrieveHus 6e3s-
onacHocmu. [lonb3osamens HacMOAWE20 cmaHdapma Hecerm omeemcmeeHHOCMb 3a yCImaHoe/IeHUe coom-
semecmesyowux npasus rno mexHuke 6e3onacHocmu u oxpaHe mpyoda, a maike ornpedernsem yenecoobpas-
HOCMb NMPUMEHEeHUA 3aKoHo0amernbHbIX 0O2paHudeHull neped eeo ucnosib308aHUEM.

2 HopmaTuBHbIe CCbISIKU

B HacTosiLeM cTaHgapTe UCNONb30BaHbl HOPMATUBHbIE CCbISIKM Ha cneaylowme cTaHaapThbl:

2.1 CmaHdapmbi ASTMY:

ASTM D 1193—11, Specification for reagent water (Cneundukaums Ha peakTus Boay)

ASTM D 4057—12, Practice for manual sampling of petroleum and petroleum products (APl MPMS
chapter 8.1) [MpakTuka py4Horo oréopa npo6 HedTn n Hedrenpoaykros (API MPMS, pasgen 8.1)]

ASTM D 4177—15a, Practice for automatic sampling of petroleum and petroleum products (APl MPMS
chapter 8.2) [MpakTuka aBToMatnueckoro otbopa npob HedpTn u HedrenpoaykTos (APl MPMS, pasaen 8.2)]

ASTM D 5854—15, Practice for mixing and handling of liquid samples of petroleum and petroleum
products (APl MPMS chapter 8.3) [IMpakTuka no cmeLwumBaHuio u pabote ¢ xmakummu odbpasuamm HedpTn U He-
drenpoaykros (APl MPMS, pasaen 8.3)]

ASTM E 203—08, Test method for water using volumetric Karl Fischer titration (Metoa onpeaenexusn
coaepXaHus BoAbl C UCNONb30BaHMEM BOMIOMETPUYECKOro TUTpoBaHUa no Kapny duwepy)

D YTouHUTL cobinku Ha cTaHaapTel ACTM MOXHO Ha caiite ACTM: www.astm.org unu B cnyx6e NoAAEPXKKN KIn-
eHToB ACTM: service@astm.org. B uHgopmaLnoHHoM ToMme exerogHoro cbopHuka crangaptos (Annual Book of ASTM
Standards) cnegyet obpalyaTtbca K cBOAKE CTaHAAPTOB €XerogHoro c6opHUKa CTaH[apToB Ha CTpaHuUe caiiTa.

W3naHue ocpuumnanbHoe
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Mpumedanue — [lpu NONL30BAHUU HACTOALMM CTaHAAPTOM LienecoobpasHo NpoBEpUTL AeACTBUE CCbINIoY-
HbIX CTaHAAPTOB U KNaccuUKaTopoB Ha OULMaNbHOM UHTEPHeT-caiiTe MexrocyaapcTBeHHOro coBeTa No cTaHfapTy-
3aLumn, METPONOrUMN U cepTUdMKaLUn (Www.easc.by) unu no ykasatenam HauMoOHanbHbLIX CTaHAApTOB, U3faBaeMbliM B
rocyfapcTBax, ykasaHHbIX B MPEAUCIIOBUN, UMK HA OodULNanbHBIX CalTax COOTBETCTBYIOLWUX HALMOHAmNbHLIX OpraHoB Nno
cTanaapTusauun. Ecnu Ha JokyMeHT jaHa HefjaTUpoBaHHas ccbirika, TO CNeAyeT UCMOoNb3oBaTh JOKYMEHT, AeiCTBYIOLNIA
Ha TeKyLMA MOMEHT, C y4ETOM BCEX BHECEHHLIX B HEr0 M3MeHeHU. ECnn 3aMeHeH CCbINOYHBLIA AOKYMEHT, Ha KOTOPLIN
faHa AaTupoBaHHasa CChINKa, TO CeAyeT UCNonNb3oBaTh yKasaHHY0 BEPCUIO 3TOro AokyMeHTa. Ecnun nocne npuHATUA
HacTOALLEero cTaHAapTa B CChINOYHLIA JOKYMEHT, Ha KOTOPLIA AaHa AaTUpOoBaHHan CCbINKa, BHECEHO U3MeHeHue, 3aTpa-
rvearoLLee NonoXeHue, Ha KOTopoe AaHa cchinka, To 3TO NonNoXeHNe NnpuMeHaeTea 6e3 yueTa faHHOrO u3MeHeHus. Ecnu
CChINTIOYHbIN AOKYMEHT OTMeHeH 6e3 3aMeHbl, TO NONOXeHUe, B KOTOPOM AaHa CChiflka Ha Hero, NPUMEHAETCA B YacTy, He
3aTparnsatowei 3Ty CCbIrKy.

2.2 Cranpaptei API2:

MPMS Chapter 8.1, Practice for manual sampling of petroleum and petroleum products (ASTM Practice
D 4057) [MpakTuka py4Horo ot6opa npob HechTu u HepTenpoaykTos (MpakTuka ASTM D 4057)]

MPMS Chapter 8.2, Practice for automatic sampling of petroleum and petroleum products (ASTM Prac-
tice D 4177) [MpakTuka asTomatudeckoro otéopa npo6 Hedhtu u HedprenpoaykTos (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 cmeLwumMBaHuio u paéote ¢ xumakummu obpasuamm HedpTv U He-
drenpoaykros (Mpaktuka ASTM D 5854)]

3 TepMMHbI 1 onpeaeneHun

3.1 B HacTosiLLEeM CTaHAapTe NPUMEHEHDI Creayiomue TePMUHbI C COOTBETCTBYIOLLMMU ONpPEAENEHUSMU:

3.1.1 anukBoTa (aliquot): Hebonbwan nopuua or obuero obvema npodbl, KOTOPYID aHANU3UPYIOT,
npeanonaras, YTo oHa ABNSIETCA NPeACTABUTENLHON ANA BCeil Npobbl.

3.1.2 npo6a (sample): Mopuusn, otbupaemasn u3 cogeprumoro Tpybonposoaa, pesepeyapa unu apyrov
CUCTEeMbI, NpefHa3Ha4YeHHan Ans aHanu3a B KadecTee NpeacTaBUTeNbHOro o6pasua Bcel CUCTEMbI U NOMe-
LLIEHHasa B NEPBUYHBIN KOHTENHEP.

3.1.3 ucnbiTyemasn npoba (test specimen): NpeacrasutenbHasa npoba, otbupaemas Ana aHanusa us
NEepPBUYHOTO UMK NPOMEXYTOUHOIO KOHTElHepa. [N aHanusa Ncnonb3yior BClo nNpoby.

4 CywHoOCTb MeToaa

4.1 Mocne romoreHnsauun npobbl Cbipoi HedTH NPoOy AN UCMbITAaHUI BBOASAT B SYElKYy annapara
Ans TuTpoBaHusa no metoay Kapna duwepa, B KOTOPOM y aHOAA KYNOHOMETPUYECKU FeHepupyeTcs ioa no
peakuun Kapna duwepa. Mocne oTTUTPOBLIBAHMA BOAbI U3OLITOK Moga ONpeaensiiorT 3NeKTPOMETPUYECKUM
OEeTEKTOPOM KOHEYHOW TOUKM TUTPOBAHUA U 3aBepLuUaloT TUTPoBaHue. Ha 0CHOBaHMU CTEXUOMETPUM peakLum
OAWH MOrb oaa pearupyeT ¢ O4HUM MOJSIEM BOAbI, U TAKUM 00Pa3oM MOXHO ONpPeAEnuTb KONMMYECTBO BOAbI.

4.2 TMpeunsnoHHOCTb HACTOSALLEro METOAa B OCHOBHOM 3aBUCUT OT 3(pEKTMBHOCTU NpoLeaypbl FOMO-
reHusauuu. NpounssoanuTENLHOCTL CMECUTENSA, MCNONBL3YEMOro A NONyYeHUs TOMOTeHU3MPOBAHHOIO 06pas-
ua, onpeaensaT no Meroauke, npuseaeHHon B ASTM D 5854 (APl MPMS, pasaen 8.3). Ecnu ucnbitaHue
BbIMOSHAT HA OCHOBaHUKN 0Obema, TO NPELUM3NOHHOCTb METOAA B OCHOBHOM 3aBMCUT OT TOYHOCTU M NOBTO-
pAemMocTu BBOAUMOro o6bema.

4.3 Wcnonb3ytoT ABE NpoLeaypbl onpeaeneHnsa coaepxaHus Boabl B Hedtsax. Mpu oaHoW npoueaype
B3BELLEHHYIO Npoby ANS UCNbITaHUSI BBOAAT B AYENKY ANA TUTPOBAHUA U ONPeAEnsioT BOAY B NMPOLIEHTax Mo
macce (% Mmacc.). dpyras npoueaypa npegycMarpusaeTt onpeaeneHue BoAbl B HedTH B NpoLEHTax no o6bemy
(% 00.) nytem nsmepeHusa o6bema HedyTu, BBOAUMOW B SYENKY 4SS TATPOBAHMUS.

5 HasHauyeHue U npuMeHeHue

5.1 OnpeaeneHue TOMHOIO coaepXaHuA Boabl B 06pa3ue HedTu uMmeeT BonbLuoe 3Ha4YeHWe npyu nepe-
paboTke, NOKyrnke u NpPoAa)ke UM TPaHCNOPTUPOBAHUKN HEDTH.

2 Ony6nukopaHo B PyKkoBOACTBE MO CTaHAapTaM Ha HedTenpoaykThl. MoxHO nonyunts B American Petroleum
Institute (API), 1220 L. St., NW, Washington, DC 20005-4070, http://www.api.org.
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6 MNMNomexn

6.1 Pan BeLecTB U KrnaccoB COeAWHEHWI, BCTYNAKOLWMX B peakuum KOHAEHCaLWUU WU OKUCTIUTENBHO-
BOCCTAHOBUTENbHbIE peakLuumn, MEeLIaeT onpeaeneHunto cogepkaHnsa soael no metogy Kapna duwwepa. B Hed-
TAX Hanbonee 4acTo NOMEXM BHOCAT MepKanTaHbl U cynbduabl (He obLas cepa). Mpu cogepxaHun Mmepkanta-
HOB U cynbduaoB MeHee 500 MKr/r (ppm) B nepecyeTe Ha cepy NOMEXU OT 3TUX COeAUHEHNI HE3HAUYUTENbHbI.
BonbLlUMHCTBO HEediTen, BKIOYas HedTk, knaccuduuupyemyto kak cepHuctasi HedTb, UMEET colepXKaHue Mep-
KanTaHoB 1 cynbuaos MeHee 500 Mkr/r (ppm) B nepecyeTe Ha cepy. Bonee nogpo6Has uHopmaums o BeLle-
CTBax, MeLLAKLLMX onpeaeneHunto Boabl METOAOM TUTpOoBaHuA no Kapny duwepy, npueegeHa s ASTM E 203.

6.2 3KcnepuMmeHTanbHasa OLEHKa BMUAHUS MEpKanTaHoOB U CynbdhuioB Ha TUTpoBaHue no Kapny du-
Lepy npu cogepxaHuu soabl B agnanasoHe ot 0,005 % macc. go 0,020 % macc. He npoBoaunack. OgHako
NPy TaKOM HU3KOM COAEPKaHUN BOAbLI MOMEXU MOTYT ObiTk 3HAYUTENBHLIMU NPU COAEPXKAHUM MEPKANTAHOB W
cynbhugos meHee 500 MKr/r (ppm) B nepecyeTe Ha cepy.

7 Annaparypa

7.1 Annapart 4nsi TMTpoBaHus no metogy Kapna duiiepa ¢ anekTpoMeTpUHECKMM AETEKTMPOBAHUEM KO-
HEYHOIi TOUKM TUTPOBaHMS. MNpubop AOHKEH UMETb OTAEMNbHbIE OTCEKW ANt AHOAHOTO U KaTOAHOIO PeakTUBOB.
MHCTPYKLUMM NO 9KCMIyaTauum 3TUX annaparos NPeAoCTaBsSET U3rOTOBUTESNb U B CTAHAAPTE HE NPUBEAEHDI.

7.2 CmecuTenb ans roMmoreHM3auumu npoobl HedpTH

7.2.1 Heaspupyrowmin BbICOKOCKOPOCTHOW CMeCUTESTb C BbICOKUM HamnpshkeHueMm cABura

CwmecuTtens fomkeH obecnevnsats Tpebyemyio 3(PEKTUBHOCTb FOMOTeHN3aLUMmU B COOTBETCTBUM C Me-
TOoAUKON, npuseaeHHon B ASTM D 5854 (API MPMS, pasaen 8.3). O6bem npobbl orpaHU4YeH BMECTUMOCTLIO
CMecUTens, NpeanaraeMoro U3roTOBUTENEM.

7.2.2 LinpkynAuMOHHBbIN cMecUTesib Npoobl

YCTpoiicTBO, aHanorMyHoe ycTponCTBY, UCMONb3yEMOMY C aBTOMaTU4eCKUMM nNpo6ooTbopHMKamu ans
npo6 HedTH, Npu ycrnosun cooTBeTcTBUA TpeboaHuam ASTM D 5854 (API MPMS, pasaen 8.3).

7.3 Wnpuubl

O6pa3subl NpoLLe BCEro BBOAUTb B SAHENKY ANt TUTPOBAHUS C NMOMOLLbIO TOYHBIX CTEKIAHHBIX LUNPULIEB C
dutuHramm Jlyap JTok n urnamm ans NOAKOXKHbIX UHBEKLMIA COOTBETCTBYIOLLEN AMWHLL. JUaMeTpbl OTBEPCTUH
MCNOMb3YEMbIX UM JOMKHBI BbITb NO BO3MOXHOCTU MUHUMAaSbHLIMU, HO A4OCTaTOMHLIMU ANS NpeaoTBpallle-
HMs Npo6rnem, BO3HWUKAIOWMX B pe3ynbTate NpPOTUBOAABMEHUS U 3aCOPEHMSI UMbl NPU BBOAE MCMLITYEMOM
npo6bl. Pasmep wnpuua cneayer Bbibuparb Takum 06pasom, 4Tobsl 06bEM UCTbITYyeMoro o6pasua cocrasnsan
He MeHee NonoBuHbI 0bLero oobemMa Lwnpuua. AnuHa urnel gomkHa o6ecneynsatb BBOA UCNLITYEMOM NPoGbI
HWXXE YPOBHS NMOBEPXHOCTU XUAKOCTU B S4elike ANst TATPOBAHUS.

7.3.1 Wnpuubl gna onpegerieHUs No macce

[ins onpeaeneHus cogepXkaHusi Bofbl MO Macce MOXHO MCMONb30BAaThb LunpuL, ntoboro Tuna, obecneunsaio-
LLMIA BBOZA MCMbITYEMOi npobbl 6e3 yTeuku. Paameps! LWnpuLa AomkHbl o6ecneunsaTh €ro pasmeLleHue Ha Becax.

7.3.2 WUnpuubl ana onpegeneHus no o6bLemy

Onsa onpegenexus cogepxaHusi BOAbI N0 06bEMY CrielyeT UCNOMb30BaTh CepTUdULMPOBAHHBII LLNPUL,
obecneyunBatomii BBog o6beMa npobbl ¢ TOMHOCTLIO A0 0,5 % oT 06bema coaepxkalleincst npoobl.

7.4 Bechbl ansa onpeaerneHus maccbl

MoxxHO ncnonb3oBartb NOObIE aHANMUTUYECKUE BECHI C TOYHOCTLIO U paspelueHnem 4o 0,1 mr, obecneun-
BaloLwue s3pewmsarme o 100 r.

7.4.1 Becbl ana onpeaeneHus Macchbl UCMbLITYEMOro obpasua, BBEAEHHOIO B S4ENKy ANs TUTPOBAHUS,
OOMXKHbI BbITh OTKANNMOpPOBAaHbI.

n puMedyaHue 1—He crnegyer UCNONb30BaTb BECh C ABWXYLUUMUCA SfeMEHTaMK.

7.5 Aveiika gnAa TMTPOBaHUA

CorHeYHble Nyyn MOTYT BbI3BaTh pasnoXeHue noaa B peaktuee Kapna duiuepa, 4to MOXET NPUBECTY K
MONy4YeHUIO HEAOCTOBEPHBIX PE3YNETATOB. 3TO BNUAHUE MOXHO YMEHBLUUTL MPU UCTONb30BAHUN AYENKN OIS
TUTPOBAHUS, 3FOTOBIIEHHON M3 HEMPO3paYHoOro Marepuana.



FOCT 33733—2016

8 PeakTuBbl M maTepuanbol

8.1 Yucrora peakTtueoB

CnepyeTt MCnonb30BaTh PEakTUBLI KBANUMUKaLMM Y. 4. a. unm 6ornee BbICOKOW YMCTOTLI. ECnn HeT apy-
rMx yKkasaHuii, BCe peakTvBbl JOJDKHbI COOTBETCTBOBATL TpeboBaHuam cneundukaumu KomuTtera no aHanmu-
TUYECKUM peaKkTMBaM AMEPUKAHCKOTO XMMUYECKOTo obLLecTBa), ecnm oHWM AOCTYMHBI. MOXHO MCMONb30BaTh
peakTuBbl APYron ksanudukauuu, ecnum 3apaHee yCTAHOBMIEHO, YTO peakTUB UMEET AOCTaTOYHO BbICOKYHO
YMCTOTY U €0 UCMONb30BAHUE HE YMEHBLUMT TOYHOCTU PE3ynbTaToOB ONnpeAeneHus.

8.2 Yucrorta Boabl

Ecnu HeT Apyrux ykasaHuii, TO CCbifika Ha BOAY O3Hayaet peakTus Boga tuna IV no ASTM D 1193.
8.3 Kcunon keanudmkaumm u. 4. a. ¢ coaepxanmem soael He 6onee 0,05 % (MpeaynpexaeHne — Jler-
KOBOCMMaMeHsaoLWwuinca. Napel BpeaHb! AN 340p0BbS).

8.4 PeaxTuB Kapna ®uwepa

Mcnonb3yloT cTaHaapTHbIE, UMEIOLLMECH B NPOAAaXKe PeaKkTMBbl AN KYNOHOMETPUYECKOr0 TUTPOBAHUSA
no Kapny ®uwepy.

8.4.1 AHOAHBIM W KATOAHLIAN peakTuUBbl He cneayeT UCNOMNb3oBaTh MNOCMNE UCTEYEHMA CpOKa FOAHOCTH,
YKa3aHHOro U3roTOBUTENEM.

8.4.2 Heo6x0AMMOCTb 3aMEHbl aHOAHOIO U KaTOAHOrO0 PEaKTMBOB 3aBUCUT OT KOJNIUMYECTBA BbINOMHEH-
HbIX UCMLITAHWIA U KONWYECTBA paHee OTTUTPOBAHHON BOAbl. OUEHb MEANEHHOe TUTPOBAHME YKAa3biBAET HA
HEO0OX0AUMOCTb 3aMEHbI PEaKTUBOB.

8.4.3 AHOAHBIN peakTUB

CmMeLumBaloT LWeCTb YacTen CTaHAapTHOro aHoAHoro peaktusa Kapna duwepa € 4eTbipbMs 4acTsAMM
kcunona. MoXHO MCMoNb30BaTb ApYrue COOTHOLUEHMSI aHOAHOTO peakTUBa M KCUIIONa, U OHW AOIDKHbI ObiTb
YCTaHOBMEHbI B 3aBUCHMOCTH OT KOHKPETHOIO peakTuea u annapara. Npeuvw3noHHOCTb U cMeLleHue bbinm ycra-
HOBMEHbI A5 COOTHOLLUEHWSA LLECTH YacTen peaktusa Kapna duwepa n vyerbipex yactu kcunona (Mpeaynpex-
neHue — OrHeonaceH, TOKCUYEH NpU BAbIXaHUU U NONAAAaHUKN BHYTPb, cneayeTt u3berarb KOHTAKTa C KOXEN).

8.4.4 KaTtogHblit peakTuB

Mcnonb3yloT CTaHAapTHbIA, UMELMIACA B Npoaaxke KatoAaHbin peaktus Kapna duwepa (Mpeaynpex-
neHne — OrHeonaceH, MOXET NPEACTaBNATb ONACHOCTL NS XKM3HU NPY BAbIXaHMKU, NONaAaHNKU BHYTPb Opra-
Hu3Ma, abcopbupyertcs koxen. Obrnagaer KaHLEPOreHHbIM AENCTBUEM).

8.4.5 PacTtBOp ANA NpoBepKn KarinbpoBKU

PactBop, cooTeeTcTByIOLMA TpeboBaHUAM HauuMOHANbHOTO MHCTUTYTA CTaHAApPTOB M TEXHOMOrun
(NIST) n ucnonbayemblii Ans nposepku kanubposku npudopa Kapna duwepa. MNMpu oTCyTCTBUU COOTBETCTBY-
IOLLIEro KOHTPOMbHOIO PacTBopa MOXXHO UCTONb30BaThk YUCTYIO BOAY.

9 OT60p NPO6 N UcnbITyeMble NPOOGLI

9.1 KoHTelHep ans npo6

KoHTeliHep fomkeH GbITb M3rOTOBMEH U3 MaTepuarna, KoTopblil He CMauMBaETCA BOAOM, U OCHALLIEH Trep-
METWUYHOWN KPbILLKOW UMW APYrMM YCTPOWCTBOM ANsi NPeAOoTBPALLEHUs1 3arpsi3HEHUs1 NpoObl OT BO3AENCTBUS
AOXAS Unu BRaru.

9.1.1 Tpu NCnonb30BaHMN HEA3PUPYIOLLIEFO BbICOKOCKOPOCTHOIO CMECUTENS C BbICOKUM HanpsbkeHueM
cABUra KOHTelHep Ans npoGbl AOMKEH UMETb pa3Mepbl, AOCTaTOUHbIE AN 0GecneyeHust NnepeMelLMBaHus B
COOTBETCTBMU C 9.6 U COOTBETCTBYIOLLME pasMepaM KOHTelHepa Ansi Npobbl, UCNONb3yeMOro Npu UCMbITaHUN
cMmecutens Ha 9PPEKTUBHOCTb.

9.1.2 pM UCNONb3OBAHUKN LIMPKYNSILIMOHHOTO CMecUTENsi NEPBUYHBLIN KOHTEWHEP ANns NpoObl AOMKEH
obecneunBaTb HENOCPEACTBEHHOE COEAUHEHUE CO CMECUTENbLHOW CUCTEMON Ge3 UCNONb30BaHUSA NMPOMEXKY-

3 Reagent Chemicals, American Chemical Society Specificatios, American Chemical Society, Washigton, D.C. (Xu-
MU4eckue peaktmsbl. Cneundukaumsa AMepukaHcKoro Xxummudeckoro obuyectsa, BalumHrtoH, okpyr Konymbus). MNMpeano-
XeHWA No NpoBepKe peakTUBOB, He BXOASLLMX B CMIMCKM AMepUKaHCKOro XuMuyeckoro obuwectea — cm. Analar Snandards
for Laboratory Chemicals, BDH Ltd., Poole, Dorset, U.K. (UucTble 06pasLibl Anst nabopaTopHbIX XMMUKaTOB), a Takke the
United States Pharmacopeia and National Formulary, U.S. Pharmacopeial Convention, Inc. (USPC), Rockville, MD (®ap-
makones CLUA n HauuoHanbHbIA hapMaKkonoruiyeckmnii cnpaBoYHUK).
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TOYHOTO KOHTElHepa Ansa nNpoObl. BHYTPEHHUE 3NEeMEHTbI AOMKHEI 06ecnevnBaTb LUPKYNALMIO XXUAKOCTU U
3O (PEKTUBHYIO roMoreHnsaumio Npobbl. STO MOXHO BbIMOMHUTL C UCNOMb30BaHUEM PAaCNbINUTENbHLIX HaCca-
[I0K, Aucneprupyowmx Tpybok unm Apyrux COOTBETCTBYIOLLUMX MPUCNOCOGNEHNN.

9.1.3 MNoaroToBKa KOHTeHepa Arisi NPoobI

Mcnonb3yloT YUCTbIA U CyXOi KOHTEHHEpP Ans npoObl. MPpOBEPAIOT LENOCTHOCTL YNIOTHEHWIA KPbILLIKK
KOHTelHepa aAns npoobl.

9.2 O6beM NpoOLI

[ns ucnbitannsa Tpedyetcs HeBonbLIoi 06beM Npobsl (06LIYHO He Gonee 1 cm3), NOITOMY OCHOBHOE
orpaHuyeHune ans o6bema npobbl 3aKNO4aAETCA B TOM, YTO OH JOMKEH ObITb 4OCTATOYHbLIM AN obecneyeHus
nepemeLUMBaH1sA B COOTBETCTBUM C 9.6.

9.3 Mpo60ooT6OPHLIE YyCTPOMCTBA

Mpo6ooTBopHbIe NMUMHUK U Apyrre NPo6oOTOOPHbIE YCTPONCTBA, KOHTAKTUPYIOLLUME C OTOMpPaeMOoN Xua-
KOCTbIO, AOIKHbI ObITb M3rOTOBMEHbI U3 Martepuana, KoTopbii He cmauuBaeTrcs Bogou. MpobooTbopHuku
JOIMKHLI UMETb TaKyl0 KOHCTPYKUMIO, YToObl BoAa He cobupanack B oTBogax u yrmybnenusx. Moryt 6biTb
npeaycMOTpeHbl cneyuansHble TpeboBaHus, yCTaHOBMEHHbIE B MeToae oTOopa npo6 u npuBeaeHHble B 9.5.
Mepea oT60poM Npo6bl NPOGOOTOOPHLIE YCTPONCTBA AOSHKHBI ObITh MPOAYTHI UMM OYULLIEHDLI ANS NPeAOTBpa-
LLEHUS 3arpsas3HeHust Npoobl.

9.4 XpaHeHue u o6pauieHre ¢ npo6on

Mpo6bl A0HKHBI ObITh COOTBETCTBYIOLLMM 00Pa30M NPOMAPKUPOBaHbLI U HAAEXHO 3aLUMLLEHBI ANS Npe-
AO0TBpaLLeHUs 3arpsisHeHNA. Mpobbl MOXHO XPaHUTL B TEYEHWE ASIMTENLHOMO BPEMEHW MPU YCNOBUM, YTO
KOHCTPYKLMS KOHTENHEPA 00ecneynBaeT nNpeaoTBPALLEHUE MOMAAaHNs UK BbIXOAA NapOB, U UCTLITYEMYIO
UAKOCTb MOXKHO MOBTOPHO FOMOFE€HN3NPOBATh. [Nsi rePMETUYHBIX KOHTEHHEPOB [0MNONHUTESIbHBIE OrpaHuye-
HUA, CBSA3aHHbIE C YCMOBUSIMU OKPY>XKaloLLEen cpebl, He TpebyloTcs.

9.5 Meton oT60pa NpoodkbI

Ons nonyyeHua npobbl cneayeTr ucnonb3oeaTb NpeacTaBUTeEnbHblE NPobbl, OTOMpaeMble B COOTBET-
cteun ¢ ASTM D 4057 (API MPMS, pasaen 8.1) u ASTM D 4177 (APl MPMS, pa3saen 8.2).

9.5.1 OT60p NPO6 BsA3KOW HehTH

Mpu ot6ope npob BsA3kux HedpTen MOryT ObITb 3aTPyAHEHUS NPU NepeMeLuMBaHumM Npobbl M 0TGOpE UC-
nbiTyemMon npo6bl. CMecuTenbHbI annapar MoxeT paboratb meHee achdeKkTUBHO. MoxkeT ObITb TPYAHO UNU
HEBO3MOXHO 0TOOpAaTh U BBECTU TOYHOE KONMMYECTBO UCNbITyemoro obpasua (cMm. pasgen 15). Moaudukauus
060py0BaAHMS UMM NpoLieAypPbl NPpU HEOBXOAMMOCTU MOXET NPUBECTU K HEAENCTBUTENBHOCTU MOKa3arenei
NpeLusnoHHOCTN HacTosLero Mmetoaa. MNpu aTom TpebyeTca npoBepka NMiobbIX U3MEHEHUH.

9.6 MNepemewnBaHue npoodbLI

9.6.1 [Ina ot6opa npeacraBUTENbLHON UCMLITYEMOW NPOOLI CHayana HeobxoaAWMO FOMOTEHU3MPOBATbL
npoOy. [ins 310ro nepemeLuMBaioT Npoby ¢ MCNONb30BAHUEM COOTBETCTBYIOLLETO CMECUTENS B TEYEHUE yCTa-
HOBJIEHHOTO BPEMEHMU.

9.6.2 CMmecutens JOMKEH COOTBETCTBOBATH TPEOOBAHUAIM MO OLEHKE FOMOreHn3aLun B COOTBETCTBUU C
ASTM D 5854 (APl MPMS, pa3aen 8.3). Mpu uameHeHusix Tuna Hedtu, o6bema HehTH B KOHTElHepe, hopMbl
KOHTEeWHepa unu ycrnoBui nepeMeLumMBaHust (Hanpumep, CKOPOCTU U BPEMEHU NepeMeLUMBaHusl) He0GXxoaMMOo
BbINOMHUTL MOBTOPHYIO OLIEHKY CMECUTENS.

9.6.2.1 [Inna HeBOMNbLLLMX KOHTEHHEPOB ANsi Npobbl U 06LeMOB NPoBLl B AManasoHe ot 50 ao 500 cm3
MOXHO MCMOMb30BaTb HEA3PUPYIOLLMI BLICOKOCKOPOCTHOM CMECUTEND C BLICOKMM HanpsbxkeHnem casura. Uc-
nonb3yloT NapameTpbl, KOTOPbIE ObINM NPU3HaHbI YA0BNETBOPUTENbLHLIMM ANS FTOMOFEHM3aLUUKN B COOTBETCTBUN
¢ ASTM D 5854 (APl MPMS, pa3gen 8.3).

9.6.2.2 MMpu ucnonb3oBaHuK 6OMbLLMX KOHTEIHEPOB U 06bEeMoB Npobbl Gonee 500 cm3 ycnosus nepeme-
LMBaHUA CreayeT onpeaensTs B COOTBETCTBUM C NpOLeAypaMmn, aHanormyHbiMmn npoueaypam no ASTM D 5854
(API MPMS, pasaen 8.3), HO CKOPPEKTUPOBaHHbIMU AJ151 6OMNbLUMX KOHTEHHEPOB M GonbLuMX 06LEMOB NPOG.

9.6.2.3 lMepea ncnonb3oBaHueM criesyer yoeauTbes, YTO CMECUTENb YUCTBINA U CYXOW.

9.6.3 3HauuTenbHOE NOBbILLEHWE TEMNEPATYPhLI B NpoLiecce cmelumBaHus (6onee vem Ha 10 °C) MoxeT
NPUBECTN K NOTEpe BOAbl UNK AecTtabunusaummn amynbcun. 3anucbiBaloT TeMmneparypy npobbl nepen nepe-
MELLMBaHWEM U NMOCIIE NEPEMELLIMBAHUSA.
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9.6.4 Nepemewmsaior npoby HedTU HENOCPEACTBEHHO Nepes OT6OPOM UCMLITYEMOW NPOGLI, YTOGHI

obecneuntb rOMOreHHOCTb OCTaBLUENCS NPOObI.

9.6.5 BbIGupaloT KONMYECTBO UCMbITYEMOI Npobbl no Tabnuue 1 B 3aBUCUMOCTM OT NpeAnonaraeMoro

cofiepXKaHWA BOAbI.

Ta6bnuya 1 — MNpubnuanTenbLHoe KONUYECTBO UCNLITYEMON NPO6LI B 3aBUCUMOCTHU OT NpeANnornaraeMoro cogepXkaHus
BOALI
Mpeanonaraemoe coaepxaHue Boapl, % KonuuecTso o6pastia, r unu cm3 Tutpyemas macca BoAbl, MKP
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 MoproroBka annaparypbl

10.1 MNpu noaroToBKe n 3KCNNyaTauun annapara Ans TATPOBAHUS CMEAYIOT MHCTPYKUMSAM U3FOTOBUTENS.
10.2 Bce y3nbl 1 COEAUHEHNA AYENKN A0SDKHbI ObITh FTEPMETUYHBIMU ANS NPeAoTBPaLLUEeHUA NonagaHus
aTMOCEPHON Brarn B S4ENKy AnNs TUTPOBAHUSA.

10.3 AHop

[Jo6aBnsioT COOTBETCTBYIOLLYIO CMECb KCUAOSA U aHOAHOTO peakTuea Kapna duiuepa A0 ypoBHS, PeKo-
MEHYEMOr0 U3IOTOBUTENEM.

10.4 Katoa

HobasnaAoT kaTtoaHbIl peaktue Kapna ®duwepa. YpoBeHb 3TOr0 peaktuBa JOKEH ObiTb HA 2—3 MM
HWXXE YPOBHSA PEaKTUBA B aHOAHOM OTCEKE UMM COOTBETCTBOBATb PEKOMEHAALIMSIM U3TOTOBUTENS.

10.5 Bkniovatot nutaHue TuTparopa no metoay Kapna duwepa v 3anyckator mewanky. Mewuanka gomi-
Ha obecneuynBaTb paBHOMEPHOE NepemelumBaHme. OTTUTPOBLIBAIOT OCTATOYHYIO BRary B sYeiike ans TUTpo-
BaHWA A0 AOCTUXEHUS KOHEYHOW TOYKU. Ecrin Bpemsi Anst AOCTMOKEHUSI KOHEYHOW TOYKM CNULLIKOM GonbLuoe
UMW OYEHB BbICOKUIA YPOBEHb (POHOBOTO TOKA, TO 9TO MOXET ObITh BLI3BAHO HANUYUEM BfarM HA BHYTPEHHUX
CTEHKax AYerku Ans TUTpoBaHuA. Ecnun 310 nponcxoauT, TO BLIKIIOHYAIOT annapar Ans TUTPOBAHUSA U OCTOPOX-
HO, BpaLLaTenbHbIMU ABUXKEHUSAMU XUAKOCTU B SYENKE NPOMbIBAIOT BHYTPEHHUE NOBEPXHOCTU CTEKNSAHHOIO
ob6opynosanus. MoeTopsioT TUTPOBaHWe No Kapny duilepy 10 AOCTUXXEHUSA KOHEYHON TOUKN.

11 MpoBepka kanubpPoOBKU 060pyaoBaHMA

11.1 Paboune xapakTepuCTUKM peakTuBa CO BpEMEHEM YXyALLAIOTCA, NO3TOMY TpebyeTca perynsapHas
npoBepka kavecTBa peakTuea. 3Ty NPOBEPKY MOXHO BbINOJIHUTL, BBOAS M3BECTHOE KONMYECTBO KOHTPOSb-
HOro pacTBopa (YMCTOI BOAbI) B AYENKY ANS TUTPOBAHUA M NOATBEPXKAAA, UTO pe3ynbraT TUTPOBaHUsS COOT-
BETCTBYET BBEJEHHOMY KONu4yecTBy. PekoMeHayemas nepmoguyHOCTb NPOBEPKM 3aBUCUT OT BPEMEHU BBOAA
B 3Kkcnnyartauuio obopyaoBaHusi U BPEMEHU BBEAEHUSI CBeXero peaktuBa. ODbIMHO NPOBEPKY BbIMOMHAOT
nocne Kaxablx aecatu onpeaenenun (cM. 12.1.3). Ecnu pesynbtart He COOTBETCTBYET AOMYCTUMbIM Npeaenam
NOrPeLUHOCTU 3MEPEHUS, TO 3aMEHSAIOT aHOAHLIN U KAaTOAHbLIN PeaKTUBHI.

11.1.1 OnpegeneHue konuyecTBa NPoSbl NO Macce

BeoasAT B wnpuy 10 Mkn BOAbI, HE Aonyckaa o6pasoBaHUA Ny3bIPLKOB BO3AyXa, yAansaioT candeTkon
OCTaTKM BOAbI HAa UrNe, B3BELUMBAIOT LUNPULL C BOAOW C TOMHOCTLIO A0 0,1 Mr u onpeaensior maccy. Beoast
coaepXMMOe LINpULa B SYeiKy Ans TUTPOBaHUA, pacnonaras KOHYMK Wbl HWKE MOBEPXHOCTU peakTuBa.
Cpasy NOBTOPHO repMETU3UPYIOT SYENKY. YAansaoT 0CTaTku peakTuBa € UMbl U CHOBA B3BELLMBAIOT LINPUL, C
TOYHOCTbIO A0 0,1 Mr. Mocne AOCTUXEHMS KOHEYHOWM TOYKM 3anUCbIBAIOT MACCy OTTUTPOBAHHOW BoAbl. Ecnun
pesynbraTt He COOTBETCTBYET 3Ha4YeHno (10 000 + 200) MKr, TO 3aMEHAIOT aHOAHBIN U KaTOAHbIN PEaKTUBBI.

11.1.2 OnpepgeneHue Konu4yecTBa Npodebl No 06LeMy

BeoasT B wnpuy 10 Mkn BOAbl, HE Aonyckas o6pasoBaHuA Ny3bIpbKOB BO3AyxXa, yAansioT candeTkoi
ocTaTkv BOAbI HA urne. BeoaAT cogepxumoe Wwnpuua B A4ENKy ANA TUTPOBAHUSA, pacnonarast KOHYUK MImbl
HWXE NOBEPXHOCTU peakTusa. Cpasy e NOBTOPHO repMEeTU3NPYIOT A4enky. Nocne AOCTMKEHUS KOHEYHON TOY-
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KW 3anucCbiBalOT Maccy OTTUTPOBAHHON BOAbI MO MOKa3aHWIO Ha annaparte Ana TUTPoBaHuA no metoay Kapna
duwepa. Ecnu pesynsrat He COOTBETCTBYET 3Ha4eHuto (10 000 + 200) MKr unu COOTBETCTBYIOLLEMY COAEpKa-
HWIO BOAbI B MPOLIEHTAX, TO 3aMEHSAIOT aHOAHbLIN U KATOAHbIA PeakTUBbI.

12 lMpoBeaeHue UCNbITaHUN

12.1 OnpepeneHne Maccbl Npooshbl

12.1.1 ToTtoBAT annapart aAnda paboTbl B COOTBETCTBUM C pasaenom 10.

12.1.2 BbibupatoT Wwnpul cOOTBETCTBYIOLLEN BMECTUMOCTH (cM. 7.3 u Tabnuuy 1). Cpasy nocne npo-
ueaypbl nepeMeLlMBaHus no 9.6 HabupatoT B LUNPULL HE MEHEE TPeX NopLUMI NPoObl U YTUNUSUPYIOT ux. 3ateM
0TOMPAIOT YETBEPTYIO MOPLUIO, BLITUPAIOT UMY HACYX0, B3BELUMBALOT LUNPULL C COAEPXKUMBIM € TOYHOCTbIO 10
0,1 Mr u BBOAAT UCNbITyeMyto npoby B peaktus Kapna duiuepa Huxe NOBEPXHOCTU peakTBa B suelike Ans
TUTPOBAHUSA. YAAnAIOT LWNPUL, U MOBTOPHO B3BELLMBAIOT €r0 ¢ TOYHOCTbIO A0 0,1 Mr. [ocne AOCTUXEHUS KO-
HEYHOIM TOYKU 3anuCbIBaIOT Pe3ynbLTaT no nokasaHusM npubopa.

MpumMmedyaHune 2—EcnucoaepxaHue BoAbl B 06pa3lie HeN3BECTHO, TO PEKOMEHAYETCA HayaTb NpoLieaypy € He-
GonbLLUoiA MopLUmMK NpoGhl A4St NpefoTBpaLLeHUs CrnLKoM GonbLIOro BpeMeHU TUTPOBaHWS U pacxoda peakTueos. [anee
npu HeoBXoAMMOCTN MOXET GbITb BbINOMNHEHa KOPPEKTUPOBKA KONMYeCTBa annKBoThI.

12.1.3 MNepuoanyeckn 3aMeHsI0T PeakTUBbI B COOTBETCTBUM C 8.4.

12.1.4 [ns CrvLLKOM BA3KMX HETEN, KOTOPLIE TPYAHO 0TOOPATh LUNPULIEM, NOMELLAIOT NPOOY B YNCTYIO
CYXYIO KanemnbHULy U B3BELUMBAIOT. BICTPO NEPEHOCAT M3 KanensHUUbl HE0OX0AUMOE KONUYECTBO NpoObI B
AYENKy ANnst TUTPOBaHuA. MOBTOPHO B3BELUMBAIOT KanemnbHuuy. TUTpytoT npody no 12.1.2.

12.2 N3mepeHue o6bemMa NpPookI

12.2.1 MNpu n3mepeHnn Konm4ecTea UCMbLITYEMON NPobkl N0 00beMy u3MepeHme o0beMa UMEET peLua-
toLee 3HavYeHme u ocoboe BHUMaHKE cneayet obpatuTb Ha onpeaeneHne 06bLeMa UCTLITYEMON NPodbl.

12.2.2 Cnegyet cobnioaarb OCTOPOXKHOCTb MPM 3anONHEHUU LLINpULIA AN NpeaoTBpaLUeHus obpasosa-
HWA Ny3bIPbKOB rasa. Hanuune ny3blipPbKOB ra3a B LLMPULIE MOXET ObITb MPUYMHON NMOMeX. CKIMOHHOCTb HepTH
K 06pa3oBaHuIO My3bIPbKOB Fa3a 3aBUCUT OT TUNA HehTH U AaBNEHUNA NApOB.

12.2.3 loToBAT annapar ans paboTbl B COOTBETCTBUM C pa3aenom 10. BeiGupaior wnpuy COOTBETCTBYIO-
Liet BMECTUMOCTHM (CM. 7.3). Cpasy nocne npoueaypbl nepemeLunBaHus no 9.6 otéupatot He MeHee Tpex nop-
LM Npobbl U yTUAN3NPYIOT. 3aTeM OTOMPAIOT YETBEPTYIO MOPLMIO, BLITUPALIOT UFfly HAaCyxo, NepeBopavuBaioT
LUNPpUL U yAANAIoT Ny3bIPbKM U3 LINPULA, BLITUPALOT UIMY U 3anUCLIBAIOT 06beM HETU B LUNPULE C TOYHOCTLIO
80 1 unu 10 mkn. BeogaT ucnoityemyto npoOy B peaktus Kapna duiuepa HWke NOBEPXHOCTU peakTUBa B siuen-
Ke AN TuTpoBaHus. Mocne A0CTUXKEHUA KOHEYHOW TOYKU 3anUChIBAIOT pe3ynbTaThl N0 NoKasaHuam npubopa.

12.3 [0 npeacTtaBneHus pesynsbTaToB OHU [IOIDKHbI ObITb CBepeHbl ¢ TPeOOBaHMAMU NOBTOPSAEMOCTH
no 16.1.1.

12.4 MNepea 3anucbio pe3ynsLTaTtoB HEOOX0AUMO NPOBEPUTL Pe3ynbTaThl N0 TPEGOBaHUIO NOBTOPSIEMO-
cTn B cootseTcTBuu € 16.1.1.

13 BbluucneHusn

13.1 BobluucnsaioT cogepxaHue Boabl, % mMacc., B npobe HedTtn no hopmyne

w,
CoaepxaHue Boabl = —-100, ")
W2
rae W, — macca OTTUTPOBaHHOIi BOAbI, MKT;
W, — macca npoGbl, MKr.
13.2 BbluucnsoT cogepxaHue Boasl, % 06., B npobe HedTu no hopmyne

v,
Coaepxanne Bofbl = V—1100, (%)
2
rape V1 — 006bem OTTUTPOBAHHON BOAbI, MK (CoBnagaeT ¢ maccou B Mkr/1000, onpegensemon no KynoHo-
METPUYECKOMY TUTPATOPY);
V, — o6bem npolbl, MK,
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14 MpoTokon ucnbITaHUN

14.1 PegyneTaTr onpeaeneHus cogepXaHus BOAbl B MPOLIEHTax MO Macce 3anucbiBaloT C TOYMHOCTb
0o 0,01 % macc.

14.2 Pesynsrat onpeaeneHns coaepXKaHusa BoAbl B NPOLIEHTax no 06beMy 3anmcbiBaloT C TOYHOCTLIO
000,01 % 06.

156 YcTpaHeHMe HeMcnpaBHOCTEN U TEXHMUYECKOe obcnyXuBaHue

15.1 BbisiBNeHue u ycTtpaHeHUe HeMcnpaBHOCTEN

Ona npaBunbHOW akcnnyatauun npubopa ana TUTpoBaHusa no Metoay Kapna duiepa cneayot uH-
CTPYKUMU n3rotoBuTensa. HecmoTps Ha To 4YTO npubop Ana TuTposaHusa no merogy Kapna duwepa o6bi4HO
06cnykMBaeTcsa TONbKO M3roTOBUTENEM, NOSIb30BATENL MOXET BbINONHATL CNeAyloLmMe npoueaypbi.

15.1.1 3ameHa akkymynsaTopHoOu 6aTapeu

Ecnu nutanme npubopa OCyLLECTBNAETCA OT aKKyMYNATOPHOW BaTapewn, To CnegyoT pekoMeHaaumsam
M3roToBuTENs No 3ameHe Gatapeu. MpoaOMKUTENBLHOE UCMONL30BaAHUE Npubopa MOCne CHUXEeHWA 3apaaa
Garapeun H1Xe YPOBHS, yCTAHOBNEHHOTO N3rOTOBUTENEM, MOXET NPUBECTU K NONYYEHUIO HEYOBINETBOPUTENb-
HbIX Pe3ynLTaTos.

15.1.2 MNpoBepka kanUGPOBKU

Mpoeepky kanuBPOBKU CeAYET BbINONHATL B COOTBETCTBUM C pasaenom 11. MposepsaioT CPOK rOAHOCTU
KOHTPOMNBHOIO PacTBopa v PeakTUBOB, YTOObI YOEAUTLCSA, YTO OHU HE NPOCPOYEHDI.

Ecnu pesynbrarbl npubopa He COOTBETCTBYIOT YCTAHOBAEHHLIM AONYCTUMBIM Npeaenam unu npubop
OYEHb MEATNEHHO AOCTUraeT pe3ynsrara, BbIMOMHAIOT Crieaylolme npoueayphbi.

15.1.2.1 3aMeHsI0T peakTUBbI ANEKTPOAOB M MOBTOPHO BbIMOJSHAIOT NPOBEPKY KanMGpPOBKK.

15.1.2.2 MpoeepsaloT NpaBUIbHOCTb NOAKITIOYEHUS ANEKTPOAOB.

15.1.2.3 MpoBepsaloT repMETUYHOCTL AYeikun. [lpeid KOHEYHOW TOUKM SIBNSETCA NPU3HAKOM Herepme-
TUYHOCTU AYENKHU.

15.1.2.4 O6palaloTcs K U3roToBUTENIO.

15.1.3 Pesynbratbl He COOTBETCTBYHOT NpeanonaraeMoMy AnanasoHy

Ecnu pesynbrartel He COOTBETCTBYIOT NpeanonaraeMomy AuanasoHy, TO 3TO MOXET ObiTb BbI3BAHO Cre-
AYIOLLMMU NPUYUHaMU.

15.1.3.1 lMy3bIpbku raza u BOBNEYEHHbIE rasbl

Mpu onpeaeneHun cogepaHus BoAbl N0 06bEMY Ny3bIpbKU ra3a U rasbl, BOBNIEYEHHbIE UCMLITYEMBIM
o6pasuom, MOryT yBenuunTb 06bem Npodbl B LUNPULIE U TAKUM 0OPa30M MCKA3UTb UCTUHHBI 06bEeM XUAKOTO
obpasua. 4ns MUHUMKU3aLMK STOTO BIIUAHUA CrieayeT cobniogarb OCTOPOXKHOCTb Npu Bbibope Lwnpuua u obb-
eMa UCnbITyemMon npobbl Npu onpegeneHun cogepkaHua sogbl B HedpTu. Tarke cnegyet nsberarb n3bbiTou-
HOW romMoreHu3auum npobbl Hed)TU, YTO MOXKET NPUBECTU K BOBMIEYEHUIO BO3yXa B NpoOy.

15.1.3.2 HepgocratoyHoe nepemMeluMBaHme

CnegyloT MHCTPYKLUAM U3roTOBUTENS AnsA obecneveHus Haanexallero nepeMelumBaHusi npobbl ans
ucnbiTaHusa. HegocraTtoyHoe nepemeLLMBaHne MOXET NPUBECTU K HEYAOBIETBOPUTENLHON MOBTOPSEMOCTH.

15.1.4 BAskue HedpTHn

Baskue HedT MOryT BbI3BaTh 3aTPyAHEHUS NPU NEPEMELLNBAHUN U OTOOPE UCTLITYEMON NPOBLI.

15.1.4.1 PasbaeneHue

OnA pacTBopeHus HedT MOXKHO UCNONL30BaTb KEPOCKH, pacTBopuTens Ctoaaapaa, TOnyon U KCUnon
(MpeaynpexaeHne — OrHeonaceH, TOKCUYEH NPU BAbIXaHWM W NPOrnaTbiBaHUK, crieayet udberatb KOHTakTa
C Koxen). PacTsoputenu cmelumBaroT ¢ npobon HedTn nepes oT6OPOM anuKeOThI ANA ucnbiTaHusa. PacTeo-
puTens CneayeT NpoBepsATb HA COAepXaHWe BOAbl M CMeLIMBaTb B nponopuuu, Tpebyemon ana Hedptu, ¢
TOYHOCTbIO He MeHee 0,5 % oT obuiero oobema.

15.1.4.2 WUrnbl ans wnpuyes ¢ 60nbLUMM AMaMETPOM BHYTPEHHErO KaHana

Mpobnemel, CBA3aHHbIE C OTOOPOM UCMbLITYEMO NPOBbI BA3KOKH HeTW B LUNPULL, UHOTAA MOXHO CHU-
3UTb, UCMOMb3YA UMbl C BOMbLUMM ANAMETPOM BHYTPEHHEro kaHana (kanubp 14).

15.1.4.3 HarpesaHue

HarpesaHue anmkBoTbl MPOObLI MOXET YMEHbLUNTL BA3KOCTb o6pasua. Temneparypa npobbl He A0mMKHA
GbiTb Bbilwe 71,1 °C (160 °F).
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15.2 TexHu4eckoe o6cnyxuBaHue

3ameHa aHOAHOro M KaTOAHOro PeakTUBOB U 3apsfKa akKyMynaTopHoOW 6atapeun nopratuBHOro npubopa
Kapna duwwepa aBnaioTca 4acTbio NIaHOBOrO TEXHUYECKOro 06cnyxuBaHus. Yacrota UCnonbL30BaHMS U TUNbI
aHanu3npyembiX HedpTeN BAUSAIOT HA NEPUOJNYHOCTL TEXHUYECKOTO 0BCNYXMBAHMUS.

15.2.1 OuuncTKa AYEnKH

Mpu 3arpasHeHUn AYErnku HePTLIO TLIATENbHO OYMLLIAIOT aHOAHYIO U KATOAHYIO SSMENKWU KCUIMONOM UIK
APYIMM XMMU4€CKUM BELLECTBOM.

MpumevyaHue 3 —He cneayet ncnonb3oBaTb aLETOH UIN aHANOMUYHbIE KETOHbI.

15.2.2 TexHunuyeckoe ob6cnyxuBaHue gaTymka
B HEKOTOPbIX Cliyvaax Aat4nku cneayet so3spaLlarb U3roroButento Ans nepmo,uuqecxoﬁ O4YUCTKMU.

MpumevyaHne 4 — 3acopeHue hpUTTLI, pPasfensIoLLEA OTCEKN SUENKN, MOXET NPUBECTU K HEUCTIPAaBHOCTHU B
pab6ote npubopa.

NMpuMmedaHue 5 — CnegyeT NpUHUMaTL COOTBETCTBYIOLLME MePhI MPESOCTOPOXHOCTU ANS NpeaoTBpaLleHunst
KacaHuWsl AaTYMKOB JleTeKTopa (crnefoBaTb MHCTPYKUWUAM U3roTOBUTENS NO COOTBETCTBYIOLLEMY PacMonoXeHMI0 aTYMKOB C
YCTaHOBNEHHLIMU NpomexyTkamu). Heobxogumo obecneqnTb, YTobbl 3KpaH Ha AHe KaTofHOMN AYeiku UMen 3a3op Mexay
AYENKol U CTEeKNAHHLIM 0bopyaOBaHNEM reHepaTopa.

16 MNpeun3sMoHHOCTb U cCMeleHune

16.1 MNMpeunsmoHHOCTb HACTOALLETO METOAA UCMLITAHUI YCTAHOBNEHA cTaTucTudeckon obpaboTkon pe-
3yNLTaToB MEXNabopaTOPHbIX UCCNEN0BaHMNITY).

16.1.1 MNoBTOPAEMOCTDL I

PacxoxxaeHne pesynsratoB NocrneaoBaTenbHbIX UCNbITAHUIA, NONYYEHHbLIX OAHUM U TEM e OnepaTopom
Ha O HOW U TOW XXe annapartype nNpu NOCTOAHHbIX PpatounX YCNOBUAX HA MAEHTUYHOM UCNLITYEMOM MaTepuane
B TEYEHNE ANUTENbHOrO BPEMEHU NPU HOPMaribHOM U NPaBUIbHOM BbINOSIHEHUW METOAA, MOXET NPEBLIATL
crnegylowme 3Ha4eHUs TONbKO B OAHOM crydae u3 asaauaTtu. Beoasar npoby He meHee aByX pa3s U ecnu npu
3TOM pesynbrarhl He OyAyT NPeBbIWATL YCTAHOBMIEHHOE 3HAYEHUE r (CM. Tabnuuy 2), 3anUCLIBaIOT cpeaHe-
apumMeTmyeckoe 3Ha4yeHue AByX pe3ynstatoB. ECnuM HEeBO3MOXHO AOCTUYL 3HAYEHUS I NOCHE BbINONHEHUSA
NATWU NOcnefoBaTenbHbIX BBOAOB NPobbl, HEOGX0AUMO BLINOMHUTL NPOLEAYPLI YCTPAHEHUS] HEMCTIPABHOCTEN
obopynosaHusa (cM. pasgen 15).

Tabnwuya 2 — MHTepBansl NpeyusnoHHOCTH

CoepxaHve sogsl, % MosTopsemocTL r Bocnpounssogumoctb R
mace. unn % o6. Macca O6vem Macca O6vem
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

9 MoaTeepxaalowme aaHHble MoXHO nony4uTs B ASTM International Headquarters npu 3anpoce uccrneposarens-
ckoro otyeTa RR:D02-1246.
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OkoHYaHue mabnuup! 2

Cogepxatiue Boabl, % MoBTOPAEMOCTDL 1 BocnpoussogumMocts R
Maco. urm % o6. Macca Obvem 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 MMpu onpeaeneHun cogep>kaHusa BoAbl MO Macce r BbIMUCANAIOT No hopmyne

r=0,040 (X23), ®)

rae X — cpegHeapudmeTmyeckoe s3HadeHne ans npoobl ¢ copepxanduem soabl ot 0,02 % macc. Ao 5,00 % macc.
16.1.1.2 Mpw onpeaeneHnn coaepxaHus BoAbl N0 06bemMy r BLIYMCHAIOT No hopMyne

r=0,056 (X23), @

rae X — cpeaHeapudMeTU4eckoe 3HaueHue ansa npobel ¢ cogepxanmem Bogbl ot 0,02 % 06. ao 5,00 % 06.

16.1.2 BocnpoussogumocTtb R

PacxoxpaeHne pesynsTaTtos ABYX €AUHUYHBIX U HE3ABUCUMMbIX UCTILITAHUIA, NONYYEHHbIX pasHbIMK onepa-
TOpaMu B pasHbix nabopaTopusix Ha MAEHTUMHOM UCTILITYEMOM MaTtepuane B TeYeHUe ANUTENbLHOTO BpeMEHU
npu HOPManbHOM U NMPAaBUIIBHOM BbIMONIHEHUM METOAA, MOXET NMPEBLILLIATL CREeAyIoLMe 3HAYEHUS TONbKO B
OZHOM Cryyae u3 asaauatu (cm. Tabnuuy 2).

16.1.2.1 MMpu onpeaeneHnn cogemxaHusa Bogbl N0 Macce R BblMUCAAIOT NO dhopmyne

R=0,105 (X2/3), )
rae X — cpeaHeapudMeTU4eckoe 3HaveHme ansa npobbl ¢ cogepxanuem soabl ot 0,02 % macce. ao 5,00 %
macc.
16.1.2.2 Mpwu onpeaeneHun cogepxaHus Bogbl No 06bemy R BbIMUCHAOT N0 hopMyne

R=0,112 (X2/3), (6)

roe X — cpeaHeapuMeTU4eckoe aHadeHne ansa npobel ¢ coaepxanHuem soapl ot 0,02 % 06. o 5,00 % o6.

16.2 CmelieHue

16.2.1 [nsa o6pa3uoB HedhTH, KOTOPbIE UCMONb30BaNU ANA OLEHKU NPELU3MOHHOCTU HAaCTOALLEero MeTo-
Za npu BbINOTHEHWUMW KPYTOBbIX UCTbITAHUI, HE ObINO BbISIBNEHO 3HAYUTENBHOTO PACXOXKAEHUS MEXAY CpeaHe-
apudMETUHECKUM 3HAUYEHUEM COZEPXKaHUSA BOAbI, MOMYYEHHbIM N0 HACTOSILLEMY METOAY, U npeanonaraemMbiM
cogepxaHnem Boabl (HA OCHOBE KonuyecTsa 06aBNEHHON BOAbI) (CM. CHOCKY 4).

16.2.2 TloMexu OT MepKanTaHOBOW Cepbl COOTBETCTBYIOT TEOPETUYECKOW cTexnomeTpum oT 1 ao 0,28,
T. €. 1000 mKr/r (ppm) MepKanTaHOBOW CEPbl MOTYT reHepMpoBaTh OTKMMUK, 9KBUBANEHTHbIN 280 MKr/r (ppm)
BOAbl MO HacTosLlemy meToay. Momexu oT cepbl B H,S cooTBercTByloT cTexuomerpun ot 1 go 0,56, T e.
1000 mKr/r (ppm) Cepbl B CEPOBOAOPOAE MOTYT rEHEPUPOBATbL OTKIMK, 3KBUBANEHTHBIN 560 MKI/r (ppm) BOAbI
Mo HacToseMy MeTogy. BO3MOXHOCTb NPUMEHEHNSA KOPPEKTUPOBKU USMEPEHHBIX COLEeP>KaHW BOAbI MO U3-
BECTHbIM 3HAYEHUAM CoAEPXKaHUA MepkanTaHa/cynbduaa He onpeaeneHa.
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Mpunoxenue JA
(cnpaBouHoe)

CBefieHNA 0 COOTBETCTBUM CCbINOYHBIX CTaHAApPTOB MEXrocyaapCcrBeHHbIM CTaHAapTaMm

Tabnuuya OA1

O603Ha4YeHne CChiNoYyHoro cTaHfjapTa

ASTM D 1193—11

ASTM D 4057—12 (API MPMS chapter 8.1)

CTeneHb O6o3HaYeHne U HaMMeHoBaHWe COOTBETCTBYIOLL|Ero
COOTBETCTBUA MEeXroCcyAapCTBEHHOrO cTaHAapTa
—_— *
NEQ FMOCT 31873—2012 «HedTb M HedTENPOAYKTHI.

Metogkl pydHoro otbopa npob»

ASTM D 4177—15a (AP| MPMS chapter 8.2)

*

ASTM D 5854—15 (API MPMS chapter 8.3)

*

ASTM E 203—08

*

BETCTBMUA CTaHjapTa:
- NEQ — HeaKBMBaneHTHLIN cTaHaapT.

* CoOOTBETCTBYIOLWNA MEXTOCYAAPCTBEHHLIN CTaHAapT oTcyTcTBYeT. 10 €ro NPUHATUS PEKOMEHLYETCA UCMOoMb30-
BaTb NepeBOj Ha PYCCKUIA A3LIK AAHHOMO CTaHaapTa.

MpuMedyaHue — B HacToslei TabnuUe UCNONL3OBAHO criefyoLiee YCNOBHOe 0B603HAYEHNE CTENEHN COOT-
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