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MpeaucnoBue

Llenu, 0CHOBHbIE NPMHUUMBI M NOPAAOK NPOBEAEHMA paboT NO MEXroCyAapCTBEHHON CTaHA4apTM3aumm
yctaHoBneHsl B FOCT 1.0-92 «MexrocygapcTteeHHasa cuctema craHgaptusauun. OCHOBHbIE NOSIOXEHUAY» U
rOCT 1.2-2009 «MexrocygapcTtBeHHaa cuctema craHgaptusauuun. CTaHAapTbl MEXrocygapCTBEHHbIE,
npaBuna U pekoMeHdauum no MEXrocyaapCTBEHHOW cTaHgapTtusauuun. Npasuna paspaboTku, NPUHATHS,
NPUMEHEHUs,, ODHOBNEHNSA U OTMEHLI»

CBegeHus 0 cTaHaapTe

1 NOArOTOBJIEH MexrocyaapCTBeHHbIM TEXHUYECKUM KOMWTETOM Mo cTaHgaptusauun MTK 31
«HedTaHble TONNMBA U CMa304vHble MaTepuansbly, OTKPbITbIM aKLUMOHEPHbIM 00LLECTBOM «Bcepoccunckun
Hay4YHO-UCCNea0BaTENbLCKUI MHCTUTYT No nepepaboTke HedhpTu» (OAO «BHUW HIM»)

2 BHECEH ®eaepanbHbIM areHTCTBOM MO TEXHUYECKOMY perynmpoBaHuio u metponorum (PoccraHaapt)

3 MPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHZ4apTM3auMu, METPONOrMmM u ceptudukauyun (npo-
TOKON OT 18 uioHa 2015 1. Ne 47)

3a NpuHsITME NPOroNoCoBany:

KpaTKoe HalWMeHoBaHWe cTpa- COKpaLL|EHHoe HanmMeHoBaHWe
Hbl Koa cTpansl HauWoHanbHOro opraHa

no MK (MCO 3166) 004-97 no MK (NCO 3166) 004-97 no cTaHgapTM3aumu
ApMeHus AM MwuHaskoHoMukn Pecnybnuku ApmeHus
Kupruaus KG KblprelactaHgapT
MonpoBa MD Mongosa-CtaHgapt
Poccua RU PoccTaHgapT
Y3bekuctaH uz Y3cTangapTt

4 MMpukasom PeagepanbHOro areHTCTBa No TEXHUYECKOMY PErynmpoBaHuio U metponorum ot 31 aBerycra
2015 r. Ne 1261-cT mexrocygapcrBeHHbin ctaHaapt NOCT 33253-2015 BBedeH B AelCTBUE B KayecTBe
HauMoHanbHOro craHgaprta Poccuinckon deaepaumum ¢ 1 aueapa 2017 r.

5 Hacroawuin ctanHgapTt uaeHTudeH craHgapty ASTM D7041-04 (2010) Standard test method for
determination of total sulfur in light hydrocarbons, motor fuels, and oils by online gas chromatography with
flame photometric detection (CtangapTHbii MeTOA onpeaeneHna obuler cepbl B NMErkMX yrrneeoaopoaax,
MOTOPHbLIX TONAMBAaX U Macnax NOTOYHOW ra3oBoi xpomMatorpaduei ¢ nnamMeHHO-POTOMETPUUECKUM AETEK-
TUPOBaAHUEM).

CraHgapt paspaboTaHn nogkommuteToMm D02.03 «SNEMEHTHbIN aHanu3» TeXHU4eckoro kommtera ASTM
D 02 «HedTenpoaykTbl U CMa30YHbIE MaTepuanbly.

MNepeBod ¢ aHrMMIUCKOro a3blika (en).

HaumeHoBaHMe HacToswero craHgapta U3MEHEHO OTHOCUTENbHO HAMMEHOBaHUS YKA3aHHOTO CTaH-
aapta anda npusegenus B cooteetcteue ¢ FOCT 1.5-2001 (nyHkKT 3.6).

OduymnansHble ak3emnngapel cTaHaapta ASTM, Ha OCHOBE KOTOPOro NoAroTOBSIEH HACTOALLMIA MEXIO-
CyJapCTBEHHbINW CTaHAapT, CTAaHAAPTOB, Ha KOTOPLIE AaHbI CCbIMKU, UMEIOTCH B degepansHoM nHdopmauu-
OHHOM (DOHAE TEXHUYECKUX PEMMAMEHTOB U CTAHAAPTOB.

CBeeHuUs 0 COOTBETCTBUM MEXTOCYAAPCTBEHHbIX CTAHAAPTOB CCbINIOYMHLIM CTAHAAPTaM NPUBEAEHDLI B
OONONHUTENLHOM NpunoxeHun JA.

CteneHb coOTBETCTBUA — uaeHTu4Has (IDT)

6 BBEJJEH BINEPBbIE
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UHpopmayusa 06 usMeHeHUsax K HacmosuwemMmy cmaHdapmy nybnukyemces 6 exea00HOM UHopmayu-
OHHOM YyKa3amerse «HauyuoHarnbHble cmaH0apmbly», @ MeKecm U3MEHEHUl U nornpasoKk — 8 eXeMeCA4YHOM
UHpOpMaUUOHHOM yKka3amene «HauyuoHanbHele cmaHdapmbl». B criyyae nepecmompa (3aMmeHsl) unu om-
MeHb! Hacmosuwez20 cmaHdapma coomeemcmesyiouiee yeedomrieHue bydem onybrnukoeaHO 6 exemecsd-
HOM UHhopmayUOHHOM yKaszamerne «HauyuonanbHble cmaHdapmebl». Coomeemcmesyowias uHgpopmalus,
ysedoMIIeHUE U MEKCMbI PasMeLaromes makxe 6 UHhopMayUoHHOI cucmeme obLeeo rnosb308aHus — Ha
oguyuansHom calime ®edeparnbHo20 azeHmMemea rno MexHUYeCcKoMy pe2ynupoeaHuro U memporsoauu 6
cemu ViimepHem

© CraHgaptuHdopm, 2016
B Poccuinckon deaepaumm HaCTOSIWMIA CTaHAAPT HE MOXET ObIiTb NMOJNTHOCTLIO UMM YACTUYHO BOCHMPO-

U3BEAEH, TUPaXKMPOBAH M PAcNpOCTPaHEH B KayecTse odmumansHoro usaaHus Ges paspelueHus dene-
panbLHOro areHTCTBa Mo TEXHUYECKOMY PErYNUPOBaHWUI0 U METPOMNOTUM
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M E X IO CYJOAPCTBEUHHTUB U C TAHAJODAUPT

HE®PTENPOAYKTbI
OnpepgeneHne ooWeEro cogepXaHua cepbl METOAOM rasoBOM
XpomaTtorpacdum ¢ nnaMmeHHO-(pOTOMETPUYECKUM OeTEKTUPOBAHUEM

Petroleum products. Determination of total sulfur content by gas chromatography method with flame photometric
detection

Hara BBegeHua — 2017—01—01
1 Obnactb NnpuMeHeHus

1.1 Hacroawumn ctaHaapT yCTaHaBnMBaeT onpeaeneHne obLIero coaep)kaHnsi cepbl B XXUAKUX YINEBO-
aopoaax ¢ TeMmnepatypoin KoHua kuneHusa o 450 °C mMeTogom rasoBoi xpoMatorpaduu ¢ uCnosib3oBaHneM
nnamMmeHHo-POTOMETPUYECKOTO AETEKTOpA.

1.2 Hacroawmmn metoa MOXHO NPUMEHATL Npu obuemM coaepxkaHum cepbl oT 0,5 1o 100 mr/kr.

MpumewuyaHwMe 1-—HaocHoBaHWM pe3ynbTaToB NporpamMmmel MexiabopaTopHbIX 06beAUHEHHBIX UC-
neiraHuii 2002 r. 6bIn ycTaHoBMNeH 00beAMHEHHBIN Npefen KonudecTBeHHoro onpegenerns (PLOQ), paBHbIA 1 Mr/kr.

MpummeuyaHMUWe 2-—MoXHO NPOBOAUTL aHann3 obpasLoB C APYrMMU YPOBHAMM obLLero cogepaHus
cepbl, HO 4Ns Takux 06pa3LoB He creayeT NPUMEHATb MPELMU3MOHHOCTb, YCTaHOBIIEHHYIO B HACTOSLLEM CTaHAapTe.

1.3 3HayeHus, ycTaHoBMEHHbIE B eauHuuax CU, cunTaloT cTaHgapTHLIMM.

1.4 B HacTOsILEM CTaHAAPTE HE NPEeAyCMOTPEHO PacCMOTPEHUE BCEX BOMPOCOB obecneveHusa 6e30-
NMaCHOCTU, CBA3AHHbLIX C €ro UCMNonb3oBaHMeM. [onb3oBaTenb CTaHgapTa HECET OTBETCTBEHHOCTbL 3a obec-
neyeHme COOTBETCTBYHOLIMX Mep 0e30nacHOCTM U OXpaHbl 340POBbA U OnpeaensieT uenecoobpas’HOCTb
NPUMEHEHUs1 3aKOHOAATENMbHbLIX OFPAHUYEHUR Mepen ero MCnonb3oBaHueM. CneumanbHble ykaszaHus no
TEXHUKe 6e30NacHOCTU NPUBEAEHbI B pa3aene 7.

2 HopmaTtuBHbI€ CCbINKU

Ana npuMeHeHnsa HaCTOALEro craHgapTa HeoOX0AUMbI CreAyLLUE CCbINOYHbIE AOKYMEHTLI. Ond Heaa-
TUPOBAHHBIX CCLINTOK MPUMEHSAIOT NOCNeAHEE N3AAaHUE CCbIFIOYHOTO AOKYMEHTA (BKIIOYAs BCE €r0 M3MEHEHUSI).

2.1 Crangaptbl ASTM":

ASTM D 1298 Test method for density, relative density, or API gravity of crude petroleum and liquid
petroleum products by hydrometer method (Metog onpeaeneHus NAOTHOCTU, OTHOCUTENbLHOW MISIOTHOCTH
U NNOTHOCTKM B rpagycax APl cbipoi HeITU U XMAKUX HEPTENPOAYKTaX apeoMeTPOM)

ASTM D 4052 Test method for density, relative density, and API gravity of liquids by digital density
meter (MeToa onpegeneHus NAOTHOCTW, OTHOCUTESIbHOW MSIOTHOCTU M MNOTHOCTM XUAKOCTEW B rpagycax
APl unpoBbIM NSIOTHOMEPOM)

ASTM D 4057 Practice for manual sampling of petroleum and petroleum products (MpakTuka py4HOro
oT6opa npob HedTU n HehTENPOAYKTOB)

ASTM D 4177 Practice for automatic sampling of petroleum and petroleum products (INpakTtuka aBTo-
MaTu4ecKkoro otbopa npod HedTU U HEPTENPOAYKTOB)

ASTM E 840 Practice for using flame photometric detectors in gas chromatography (IMNpaktuka ncnonb-
30BaHUs NnameHHo-POTOMETPUYECKMX AETEKTOPOB B ra3oBOi XpomaTtorpadun)

3 CywHOoCTbL MeToaa

OOpaseL, aHanu3upyloT MEeToI0M ra3oBOl xpomartorpaduu ¢ nnameHHO-poTOMETPUYECKUM AETEKTO-
pom. PUKCMPOBAHHOE KONMYECTBO 00pasua BBOAAT B rasoBbiii xpomartorpad, B KOTopom obpa3sew ucnaps-
etca. [oToKk BO3ayxa nepeHoCcUT napbl o6pasua B BbICOKOTEMMNEPATYPHYIO 30HY (> 900 °C), B KOTOPOI npu-
CYTCTBYlOLLME B 0OpasLe coeauHeHusa okucnaTcsa. Cepa, cogepkallascsa B COeUHEHUAX, OKUCNAETCA 40
anokcuga cepbl (SO,). NoTOK NEPEHOCUT OKUCNEHHLIE KOMMOHEHTLI B XpOMaTOrpatuyeckyto KOMOHKY, B KO-

Y YTOUHUTL cebinky Ha ctaHaapTel ACTM MoxHo Ha caiite ACTM www.astm.org unu B cnyx6e NogaepXkn Knu-
eHToB ACTM: service@astm.org. B uHdopmaymoHHoM ToMe exerogHoro cbopHuka ctangaptoB (Annual Book of ASTM
Standards) cnegyeT o6pallaTbcs K CBOAKE CTaH4apToB eXerogHoro cbopHuKa cTaHAapToOB Ha CTpaHuue caiTa.

MU3paHue ocpuumanbHoe
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TOPON OHU pasgensalTcs, U SO, KONUYECTBEHHO ONpeaenaeTcs niIaMmeHHO-(POTOMETPUYECKUM AETEKTOPOM.
KanubpoBKy AeTekTopa BbIMOSHAOT C UCMOMb30BAHMEM COOTBETCTBYIOLLENO BHELLHETO CTaHAapTa.

4 HazHayeHue U NpUMEeHeHne

4.1 Hacroqawmin METOA MOXHO MCMOMNbL30BaTb ANA ONpeaeneHus obLero coaep)kaHusi cepbl B TEXHO-
NOrMYECKOM CbIpbE M TOBAPHLIX MPOAYKTaxX B COOTBETCTBMM C 0BNACTbIO NPUMEHEHUS HACTOALEro MeToaa
MCMbITAHUIA.

4.2 [laxke HE3HA4YUTENBLHOE COAEKAHWE CEPbl B TEXHOMOIMYECKOM CbiPbE MOXET MPUBECTU K OTpaB-
NEHNI0 JOPOrOCTOSALLMX KaTanu3aTopoB, UCNOML3yeMbIX B NpoLeccax nepepabotkn HedTu. HactoAawmn me-
TOZA UCMBITAHUI MOXHO UCMONb30BaTh AN KOHTPONA COAEepPXKaHUs Cepbl B TAKOM ChIPbeE.

5 Annaparypa

5.1 FasoBbIN xpomarorpad

a30BbIA XpomaTorpady, 060pyA0BaHHbIA CUCTEMOW aBTOMATUYECKOrO YNpaBneHus KrnanaHamu, obec-
neynBatoLMit aBTOMATUYECKYIO KanubpoBKY C MCNONb30BAHUEM BHELLHEr0 CTaHAapTa W OCHALLEHHbIW nna-
MEHHO-(POTOMETPUUECKUM AETEKTOPOM C Npeaenom aetektupoeaHua He bonee 0,5 mr/kr SO,. Xpomarto-
rpady gosmkeH obecneymBaTb aBTOMATMYECKOE yNpaBneHne BPEMEHEM NEPEKNIOYEHNS KnanaHoB. HecmoTps
Ha TO YTO HACTOSALLMIA METOA MCMbITAHWMIA NMEPBOHAYaNbLHO pa3paboTaH € MCNONbL30BAHUEM MOTOYHOIO aHa-
NUTUYECKOTO U3MEPUTENBHOrO 000pyA0BaHUA, paboTaLero B aBTOHOMHOM PEXUME, ANS HACTOALWEro Me-
TOAA TAKKE MOXHO UCMOMbL30BaTh COOTBETCTBYIOLUME NOTOYHLIE MMM NTabOPaTOPHLIE ra3oBble XpoMaTorpa-
dbl. TUNOBLIE NapaMeTpbl Npubopa npuBeaeHsl B Tabnuue 1.

Tabnuuya 1-Tunosbie napameTpbl npubopa

MapameTp XapakTepucTuka

"a3-HocuTenb OuuLLEeHHbIW BO34yX

CKOpPOCTb NOTOKA rasa-HoOCUTENSs,CM /MUH 30

CKOpPOCTb NOTOKA BOAOPOAA, CM°/MUH 60

Hetektop InameHHO-poTOMETPUYECKUI

Temneparypa getekropa, °C 120

Temneparypa uHxekrtopa, °C 285

Temneparypa neuu, °C 1000

KonoHka TpyOka n3 HepxkaBetowen cranu anuHon 12,2 m (40
¢yTtoB), anametpom 3,2 mm (1/8 aronma) ¢ 12 % no-
nudenunoeoro agupa/1,5 % H;PO,4 Ha xpomocopbe
T 40/60

TemMneparypa KonoHku, °C 115

5.1.1 KoHTponb rasa-HOCUTESNA U rasoB AeTeKkTopa

XpomaTtorpad AomkeH ObiTb 000pyAOBaH perynsaropamy NoToka unu perynsropamu gaesneHusi, obec-
neynBatoLMMM NOCTOSAHHYIO NoJavy rasa-HocuTend u rasos getektopa. CriegyeT UCNONb30BaTb ANEKTPOH-
HYIO CUCTEMY PErynMpOBaHUS NOTOKA UMK AABMEHUA.

5.1.2 Cuctema BBOAA NPOOHI

CnegyeT ucnonb3oBaTb aBTOMaTUYECKOE YCTPONCTBO BBOAA NPODbl. MIHXEKTOp AomkeH obecneumBaTb
BBOJ B rasoBbiii xpomartorpad Hebonblumx 06bemoB npobbl oT 0,1 go 1,0 Mkn ¢ TpebyemMon TOYHOCTbIO U
BOCMPOU3BOAUMOCTLIO. PEKOMEHAYETCA MCNONb30BaTh KPaHbI-403aTOPbl ANA BBOAA XMAKUX NMPOO NOBOPOT-
HOFO MW MOPLLHEBOrO TUMA MITM aBTOMAaTUYECKUE UHXKEKTOPLI. KpaH Mnm nHXeKTop AOJKHbI ObiTb 000pYya0-
BaHbl CEKLMEN HAarpeBaemMoro ucnapurensa, obecneunBaroLLEro HarpeB He Hike 285 °C.

5.2 NMuponusHasa nevb
Meub, obecneunBarowan nogaep>kaHue Temnepatypbl (>900 °C), 4OCTAaTOMHOW AN NUPONu3a BCeEW
NpoObl U OKUCIIEHUS CEPbI B CEPOCOAEpXKaLlLUX coeanHeHnsax go SO,.

5.3 KBapueBas TpyOka Oona cxuraHus
KeapueBas TpyOKa, Bblaep>kuBaroLLaa HarpeeaHue Ao temneparypbl 1200 °C. OkucnutenbHasi Cekuusi
[OMKHA BbITb 4OCTATOYHO BOMNbLUOK ANA 06ecneYeHns NOSTHOro OKMCNEHUst Npoodbl.
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5.4 KonoHka
KonoHka, obecneunBaiowlas nonHoe pasgeneHne SO, n CO,, a Takke Apyrux KOMNOHEHTOB OKUCIIe-
Hu4d, Hanpumep H,O.

5.5 NetekTop

MoxxHO ncnonb3oBaTtb NBGOK nnaMeHHo-poTomeTpudeckuin aetekrtop (FPD), obecneumBatolmini Bbl-
COTY MuKa, NPEBLILLAIOLLYIO HE MEHEE YeM B [Ba pasa ypOBEHb Lyma 0a30BOW NMHUKM Npu BBOAE 1 MK
cTaHgapTHOro obpasua koHueHTpauuen 0,5 mr S/kr. JIMHEWHOCTb AETEKTOpa AOIMKHA OblTb HE MeHee 10°,
MoagpobHas uHpopmaums No ONTUMANbHLIM PaboYMM XapakTePUCTMKAM NIamMeHHO-(POTOMETPUYECKOTO de-
Tektopa npuseaeHa B ASTM E 840.

5.6 Cuctema c60pa u 006paboOTKM OaHHbIX

MOo>XHO ucnonb3oBaTh fOOON UHTErPaToOP USU KOMMBLIOTEPHYIO CUCTEMY 00PabOTKM AaHHbLIX ANA Bbl-
YUCTNEHUSA NNOLLAAM NUKA, a TaKkke ANS 3anMcu XpoMaTorpaMmMbl. YCTPONCTBO M NPOrpaMMHOE obecneveHue
JOJkHBI 0oBecnevmBaTth Cregyloulee.

5.6.1 NaeHTuukauuio nukKa no BPEMEHU yaep>KuBaHus.

5.6.2 BbluMcneHue n ucnonb3oBaHue KoaUUMEHTOB OTKNMKA.

5.6.3 BbluucneHme kanubpoBKM C UCMONb30BAHMEM BHELLHETO CTaHAAapTAa.

5.6.4 Npachuyeckoe npeacraBneHme xpoMmaTorpammel.

5.7 AHanuTnyeckue BecCbl
JTiobble BeCbl, 06ecneynBaroLLMe B3BELUMBAHME C TOMHOCTLIO A0 0,01 mr.

6 PeakTuBbl

6.1 Ynctorta peaktTuBoB

CneayeT UCNONbL30BaThL PeakTUBbl KBanuukauumn 4. 4. a. Ecnu HeT apyrux ykasaHui, BCe peakTuBbl
JOIDKHbI COOTBETCTBOBATL TPebOBaHUAM cneumdukaumin KoMMccum no aHanuTMYECKUM peaktmpam AMepu-
KaHCKOro XuMmuyeckoro obLyectsa’’. MOXHO MCMONb30BaTb PEaKTUBbI APYroil KBanMUKaLMK, €Crn YUCTOTA
peakTuBa HE CHMXKAET TOYHOCTL OMNpeaeneHuns.

6.2 Mas-HocuTenb
OunweHHbint Bo3ayx. (MpeaynpexaeHune — Cxatblii BO3AYX ABMSAETCA ra3om nog BbICOKUM AaBreHu-
€M, KOTOpbIV NoaaepKMBaeT ropeHune.)

6.3 Bogopon
Boaopog unctotoi He MeHee 99,995 % ana xpomartorpaduu. (MpepynpexaeHue — Bogopoa aAsng-
eTCA NEerkoBOCNIamMeHsaIWMMCS ra3oM NoJ BbICOKUM AaBMAEHUEM.)

6.4 PacTtBopurtenb

PacrBoputens gomkeH obecneymBaTb pacTBOPEHUE CEPOCOAEPKALLErO COeAMHEHMNS, NCNONb3YEeMOro
AN NOAroTOBKM CTaHA4apTHOro obpasua. MnoTHOCTbL PacTBOPUTENSA M MIIOTHOCTb aHanM3npyembix 00pasLoB
OOIDKHbI ObITb BNM3KKU, U coaepxxaHue cepbl AOIDKHO ObiThb HWXe npedena obHapyxeHus npubopa. Ons
obecneyeHus Tpebyemon NMOTHOCTU MOXHO MCMONb30BaTb CMELUAHHbLIE PACTBOPUTENU, HANMpUMEpP CMECh
naookrtaHa/tonyona. (MpeaynpexaeHne — PacTBoputenu, UCNONb3yeMble B KAa4YeCTBE pPeakTUBOB, Hanpu-
Mep TONYOS M U30OKTaH, ABMAIOTCA NErKOBOCMNAMEHSAOLLUMMUCA U MOTYT ObITb BPEAHLIMMW A8 340POBbA UK
NPUBECTU K NETaNbHOMY MCXOAY MPW NPOrnaTbiBAHWU UMW BALIXaHUU NapoB.)

6.5 CtaHgapTHbIe 06pas3ubl AN KAaNMOPOBKU U MAEHTU(UMKALIMKN NUKA

Ona ngeHtudukauumn nuka n onpeaeneHns BpeMeHn yaep>XMBaHUa MCMONb3ylOT CTaHAapTHbIE 06pas-
ubl. CTaHaapTHble 06pasubl C M3BECTHBIMU KOHLEHTPALUAMU TaKXKe HEOOX0AUMbBI AN KaNMOPOBKK rasoBoOro
XpoMaTorpada ¢ UCNoNbL30BaHUEM BHELUHETO CTaHaapTa.

6.5.1 MoaroTroBka UCXOOQHOIO pacTBOpa C KOHLUEHTpaumen cepbl (Macca/oobem) 100 MKr/cm® (c™.
npumMeyanmsa 3 u 4)

Momewatot 0,0456 r H-aubyTuncynbduaa, B3BELIEHHOrO ¢ TOYHOCTbIO A0 0,1 Mr, B MEpHyl0 Konby
BMeCTUMOCTbto 100 oM. [IOBOAAT A0 MeTKM BbIOPaAHHLIM pacTBOpUTENEM. OTOT UCXOAHbIN PAcTBOP MOXKHO

R Reagent Chemicals, American Chemical Society Specifications, American Chemical Society, Washington, D.C.
(Xvmuyeckne peaktusbl. Cneundukaumss AMEpPUKAHCKOrO XuMmudeckoro oblyectBa, BalumHrtoH, okpyr KomymoGus).
MpeanoxeHnsa No NPOBEpPKe PeakTMBOB, HE BXOASALLMX B CMUCKM AMepUKaHCKoro XuMudeckoro obllectsa, — cMm. Annular
Standards for Laboratory Chemicals, BDH Ltd., Poole, Dorset, U.K. (MncTbie o6pasubl Ana nabopaTopHbIX XUMUKATOB),
a Tarkxke the United States Pharmacopeia and National Formulary, U.S. Pharmacopeial Convention, Inc. (USPC),
Rockville, MD. (®Papmakonesa CLUA 1 HaunoHanbHbIA hapMaKkonormyecknii cnpaBoyHUK).

3
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3arem pasbaBuTb A0 TpebyeMon KOHUEeHTpauun cepbl. MNpun HEOBXOAUMOCTU H-AUBYTUNCYNbUA MOXHO 3a-
MEHUTb APYTMMMU CepocodepkaliumMy CoeaUHEHNAMMU, HanpuMep TMoeHoM unu TuoHadTeHoMm. Coaepixa-
HWe cepbl, MI/CM”, B UCXOAHOM PacTBOPE BbIMMCHAIOT MO popmyne

Copepxatue cepbl = (M 32,08) (1-10°%) (mr/r)/(100 cm®-FI), )

raoe M — macca cepbl B CTaH4apTHOM obpasue, T;
FW — monekynapHasa Macca craHaapTHoro obpasua cepebi.

MpumedaHue 3—MoxXHO UCMONL30OBaTL UMEIOLLMECS B Npofaxe cTaHhapTHble oGpasLbl NpW YCroBUK, YTO
OHW MPOBepPEeHbl Ha TOYHOCTb.
MpumeyvaHue 4— CpokXpaHEHWUs UCXOAHBIX PacTBOPOB — OT 2 40 3 Mec, 3aTeM WX FOTOBSAT MOBTOPHO.

6.5.2 MoaroToBka UCXOOHOIO pacTBopa ¢ coaepaHuem cepbl (Macca/macca) 100 mr/r (cm. npu-
MeyaHua 3 n 4)

MomewatoT B KOHTEWHep 0,0456 r H-gubyTuncynbduaa, B3BELIEHHOTO C TOYHOCTbLIO A0 0,1 Mr. [JoGas-
naoT 100 r BbIOpaHHOro pacreoputens (B3BELUEHHOr0 € TOYHOCTbIO A0 0,1 r1). MNMony4YeHHbI UCXOAHbINA
pacTBOp MOXHO 3aTeM pa3baButb A0 TpebyeMOW KOHUEHTpauuu Cepbl. Mpu HeobxoanumocTu
H-aubyTUNcynbMua MOXHO 3aMEHUTb APYTMMU CEpOoCodepKalymMyu COEAUHEHUAMU, HAMPUMEDP TUODEHOM
unu TuoHadpteHoM. CoaeprkaHue cepsbl, MI/Kr, B UCXOAHOM PacTBOPE BLIMUCNAOT No hopmyne

CoaepxxaHue cepobl = (M 32,06) (1 -106) (mr/kr)/(100 r -FW), 2

rae M — macca cepbl B CTaHgapTHOM obpasue, T;
FW — monekynapHaa Mmacca craHaapTHoro obpasua cepebi.

6.6 Qubytuncynbdpua
MonekynapHas macca H-aubytuncynsduaa — 146,29; coagepxkanue cepbl — 21,92 % macc.

6.7 Tuodper
MonekynapHada macca TuocheHa — 84,14; coaepxxaHue cepbl — 38,1 % macc.

6.8 TuonadprteH
MonekynapHaa macca TuoHadpTeHa — 134,20; coaepxaHue cepbl — 23,90 % macc.

7 NpepynpexneHne

7.1 CnegyeTt 03HAKOMUTLCA C macnoptTamu 0€30NacHOCTU MaTepUanos, UCMONb3YEMbIX B HACTOSALLEM
METOAE MCnbITaHui, U TpeboBaHusaMM BE30MacHOCTH, YCTAHOBMEHHLIMW HALMOHANbHLIMU HOPMaMK 1 npa-
BUIIaMM.

7.2 B HACTOSAILLEM METOAE UCNONb3YIOT BbLICOKME TemnepaTypbl. Crneayet cobnogatb AONONHUTENb-
Hble MepPbl MPEAOCTOPOXKHOCTH NpU paboTe ¢ NEerkOBOCMIaMEHAIOLMMUCA BELLECTBAMU BONN3N NMUPOMN3HON
neyu.

8 OT60p Npob

8.1 O6wue TpedGoBaHuA

8.1.1 O160p Npod — no ASTM D 4057 unu ASTM D 4177.

8.1.2 [ns npepoTBpaweHnsa notepb NETY4YUX KOMMOHEHTOB, KOTOPLIE MOTYT NPUCYTCTBOBATbL B HEKO-
TOpbIx Npobax, 40 NPOBEAEHUS UCMbITAHUK NPODLI 3aLMLLAIOT OT BO3AEWCTBUA BbICOKMX TEMNEPATYP NyTeM
XpaHeHusi B 6aHe co NbaoOM UIKN B XONOAUILHUKE.

8.1.3 MNpobbl aHaNU3UPYIOT MO BO3MOXHOCTU BbICTPO ANA NpeaoTBPAaLLEHUSA NOTEPb CEPOCOAEPIKALLMX
KOMMOHEHTOB WIN 3arpA3HEHNS.

8.1.4 He cneayeT xpaHutb Npo6bl B NMACTUKOBBLIX KOHTENHEpaX, MOCKOMNbKY NeTy4yue BELLUECTBA MOTyT
AndpdyHOMPOBaTLCSA Yepes CTEHKU KOHTENHepa.

8.1.5 He wucnbiTbiBaloT nNpobbl, XpaHUBLUMECA B HErepMeTu4HbIX KOHTelHepax. pu obHapyxeHun
HErepmMeTUYHOCTM KOHTENHepa Npody yTUNM3UPYIOT u oTéupatoT HOBYLO Npoby.
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9 NogroroBKa annapartypbl

9.1 YcraHaBnuBalT napameTpbl annapaTypbl B COOTBETCTBUMM C MHCTPYKUMENW U3rOTOBUTENS. TUNOBLIE
napameTpbl npubopa npueeaeHsl B Tabnuue 1.

9.2 YcraHaBnuBalwT napaMeTpbl MOTOKA rasa M TEMNepaTypbl B COOTBETCTBUU C Tpebyembimu pabo-
YUMU YCITOBUSMM COMNACHO MHCTPYKLMU U3rOTOBUTENS.

9.3 MNoaxwmratoT NaMmeHHO-(POTOMETPUYECKUIA AETEKTOP B COOTBETCTBUM C NPOLIEAYPON U3rOTOBUTENS.

9.4 MMpu HEOBXOAMMOCTM FOTOBAT BCMOMOraTenbHoe obopygoBaHue Ans BBoga npodel B COOTBETCTBUU
C MHCTPYKUMSIMU U3TOTOBUTENS.

9.5 3arpy»atoT craHaapTHbIn o6pa3sey cepbl (CM. 6.5) B KpaH-A403aTOP UMM @BTOMATUYECKUIA UHXKEKTOP
W BBOAAT B rasoBblii xpomartorpad. Onpegenaot BpemMs yaepxmsanusa nuka SO,.

9.6 BbiOupatoT MeToA XpomaTtorpapmuyeckoro aHanu3a B COOTBETCTBUM C UHCTPYKLUMSAMU U3rOTOBUTENS.

10 KanubpoBka

10.1 BbiGupator HeobxoaumbIn MeToa kanubpoBku (Macca/obbeMm unu macca/macca) U roToBsiT Ka-
NUBPOBOYHLIN CTAHAAPTHLIA PaACTBOP U3 UCXOAHOro pacteopa (cm. 6.5.1 unu 6.5.2) nytem pasbaBneHus no
obbeMy unu no macce (cM. npumedaHue 3). KoHueHTpauusa kanubpoBOYHOr0 CTaHAAPTHOrO pacrteopa
JOJkHa ObITb MPUMEPHO B CEpeAUHE M3MEPUTENBHOMO AManasoHa MHTepBana KOHUEHTpauMin UCTbITYEMbIX
obpasLoB, KOTOpPbIE NPeANonaraeTca aHanm3npoBaThb.

10.1.1 BBoaAaT kanubpoBOUYHbIN CTAHAAPTHBIN PACTBOP B KPaH-A03aTOP UNKU aBTOMATUYECKUI UHXKEKTOP.

10.1.2 BBOAAT KanMBPOBOYHbLIA CTAaHAAPTHbLIA PaCcTBOP B ra3oBbli xpomartorpad. PekoMeHayemble THu-
noBble 06beMbl BBOAA NPoObI NpUBeAEHbI B Tabnuue 2.

Tabnuuya 2 — PekomeHayemble TUNOBbIE 0ObEMbI BBOAUMOrO pacTeopa

CofiepxaHue cepbl, MI/Kr O6beM Npobbl, MK
Menee 1 OT1 0,5 no 1,0 BKIOM.
Ot 1 8o 100 BKNHOM. o 0,5
Cs. 100 OT1 0,10 po 0,25 BKkntou.

10.1.3 AHanusunpyloT kanubpoBOUYHbIM CTAHAAPTHLIA 0b0paseu M nonydarwT xpomartorpaMmmy. Bbuamc-
NAT OTHOCUTENbHBIN KOSMMULUMEHT OTKNUKa RF, Ana nuka SO, no dhopmyne

RF, = C /A, 3

rae C,, — KOHUEHTpaUnUs COeAMHEHUS CEPbl B KANMBPOBOYHOW CMECH, MI/KT,;
As — nnowaab nuka SO,.

11 NpoBeaeHue UcnbITaHUN

11.1 OTBupatoT Nnpoby B COOTBETCTBUM C pasaenom 8.

11.2 O6bem BBOAUMON NPoBbl MOXET ObiTb 0T 0,1 A0 1 MKN. ONTUManbHbIA 06beM NPobbl BbIOMpPALOT
ONbITHbIM NyTem. O6bem BBOAUMON Npobbl AOIMKEH COOTBETCTBOBATL 00bEMY, MCMNOMb3yEMOMY NPU Kanuo-
poBke. Tunoeble 06bEeMbI BBOAA NPO6LI NPMBEAEHbI B Tabnuue 2.

11.3 3arpyxatot npoby B KpaH-403aTOp UNU aBTOMATUYECKUIA UHXEKTOP B COOTBETCTBUM C Mpoueay-
pOi, pPEKOMEHAYEMOIN U3rOTOBUTENEM.

11.4 BeogAat npoby B xpomarorpad M BbINOMHAIOT XpoMartorpaddmyeckmii aHanua B COOTBETCTBUU C
WHCTPYKLMEN N3rOTOBUTENS.

11.5 3anucbiBalOT 3HAYEHUE COAEPXAHUA Cepbl U3 ra3oBoro xpomartorpada. Tunoeasa xpomarorpaMmma
npueeaeHa Ha pucyHke 1.
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OTknuk petektopa, mB
10,1

O6uwee cogepxaHue cepbl
96,1 ppm

- 7,4 T T T T
0 60 120 180 240
Bpems yoepxusaHua, ¢

PucyHok 1 — Tunosas xpomartorpamma

11.6 3Ha4YeHMsa NNOTHOCTK, HEODXOAUMbBIE ANSI BbIMMCNEHURA, onpeaensioT no ASTM D 1298, ASTM D
4052 unu aHanorM4HOMy MeToay npu Temneparype otéopa npobbl ANst aHanu3a no HaCTosILLEMY MeToay.

12 BbluucneHus

12.1 Ecnu kanMbpoBKy aHanM3aTopa BbINOMNHAMNMU, UCMOMNb3ya «Maccy/obbemM», CoaepXaHue cepbl B
ucnbityemoM obpasue, ppm (MKr/r, MI/kr), BbIMUCHSIOT No hopMyne

Coaepxanue cepbl = Cg,/Ds, 4)

rae Cs, — 3HAYEHUE KOHLEHTPALMU CEPbI, MOJTYHEHHOE C MOMOLLBIO CUCTEMbI 06PaBOTKM AHHBIX, MKI/CM;
Ds — NNOTHOCTb 06pasua, r/cm’.

12.1.1 Ecnu kanubpoBKy aHanu3atopa BbINONHANKU, UCMIONb3Ysl «Maccy/Maccy», CoAepKaHue cepbl B
ucnbityemom obpasue, ppm (Mr/kr), BbIMUCNAKT N0 hopmMyne

CoaepxaHue cepbl = CspDc/Ds, )
roe Csm — 3HAYEHUE KOHLEHTPALUN Cepbl, MOMYYEHHOE C nomou_:ibro cucTembl 00paboTku AaHHBIX, MI/KT;

Dc — MNOTHOCTb KaNMBGPOBOYHOTO CTAHAAPTHOMO PacTBOpPa, I/CM”;
Ds — NNoTHOCTb 06pasua, r/om’.

13 MpoTokon ncnbitTaHUn

3anucbiatoT obLiee coaepxaHue cepbl [ppm (Mr/kr)] ¢ TOUHOCTbIO A0 0,1 Mr/kr.
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14 MNpPeLmU3MOHHOCTb U cMmelteHue 2

14.1 NMpeUn3nOHHOCTb
MpeunsmoHHOCTb HacTosLero Metoga bbina onpegeneHa nytem CTatucTu4eckon obpaboTku pesyrb-
TaTtoB MexXnabopaTopHbIX UCCNEAOBAHUNA.

MpumedaHwueb5 - lNpeynsnmoHHocTb Obina nonyveHa B 2002 r. no nporpamme mexnabopaTopHbIX Uccnego-
BaHWA. [leBATb y4aCTHWKOB aHanuavpoBanu AybnupoBaHHble Habopbl 16 06pasLoB yrneBogOPOAOB W YrieBO40pogHO-
oKcUreHaTHbIX cMmeceil. Habop o6pa3suoBs BKovan BoceMb 06pa3LoB 6eH3nHa W BoceMb 00pa3LoB AW3eNbHOro Tonmm-
Ba. CogepxaHue cepbl B 0bpasuax 6eHsnHa Obino npuMepHo oT 3 go 100 mr/kr, a B obpasuax gW3ernbHoro Tonnnea — ot
2 po 85 wmr/kr. Ans obnerdyeHnsa KanubpoBku XpomaTtorpadyoB, UCMOMb3yeMblX B MexabopaTopHbIX UCCeoBaHUsX,
OfWH KanubpoBoYHbIA CTaHAapTHLIA obpasel 6bln NpefycMoTpeH Ans 6eH3nHa, a 4pyrol — ANs AM3enbHoro Tonnmsea.
MpepocTaBneHne KanMbpoBOYHLIX CTaHAAPTHLIX 0Opa3LOB A8 KaX[oro TONMMBa No3BOMWIO YCTPaHUTb HeonpegerneH-
HOCTb NPW OnpefeneHnun NpeLn3noHHOCTH.

14.1.1 NoBTOPAEMOCTb

PacxoxxaeHue pe3ynbTatoB ABYX NOCMNEAOBATENbHbIX UCTIbITAHWIA, MOMYYEHHbIX OAHUM U TEM Ke Ore-
paTopoM Ha OAHOM M TOM Xe annapaTtype nNpu NOCTOSIHHbIX PabounX YCNOBUAX HA UAEHTUMHOM UCMbITYEMOM
MaTepuane B Te4EHMe ANUTENBHOIO BPEMEHU MPU HOPMANbHOM W MPaBUMbHOM BbINOMHEHUM METOAA, MO-
JKET MPEBbLILLATL CNeayolmne 3Ha4eHUs TONbKO B O4HOM Crnyvae U3 agsaguaTu:

- ans 6eH3mnHa — 0,53 mr/kr;

- AN AN3ENbHOro Tonnuea — 0,2070)(0’2594 MI/KT,

roe X — cogepxaHue cepbl B aHanu3npyemom odpasue, Mr/kr.

14.1.2 Bocnpou3sBoaumMocCTb

PacxoxxaeHune pe3ynbTaTtoB ABYX €AUHUYHbIX U HE3ABUCUMbIX UCMLITAHURA, NONYYEHHbLIX Pa3HbIMK OMe-
paTtopaMu B pasHbiX naboparopusix Ha paszHON annapaType Ha UWAEHTUYHOM UCMbLITYEMOM MaTepuane B Te-
YeHne ANUTENbHOTO BPEMEHM MPU HOPMAaNbHOM W MPaBUITbHOM BbIMOMHEHWWM METOAA, MOXET NpPeBbIaTh
cnegywowme 3Ha4YeHus TonbKO B OAHOM crnydae U3 apaguariu:

- ans 6eH3uHa — 0,0657(X + 28,626) mr/kr;

- ANA AN3ENbLHOro Tonnuea — 1,9771)(0’2594 MI/KT,
roe X — cogepxaHue cepbl B aHanuManpyemMom obpasue, Mr/kr.

B Tabnuue 3 npvBeaeHbl 3HAYEHNS NOBTOPSIEMOCTU M BOCNPOU3BOAMMOCTM NMPU Pa3HOM COAEpPXaHUu
cepbl.

Tabnuya 3—3aBUCMMOCTb NOBTOPSEMOCTM U BOCNPOU3BOAMMOCTU OT COAEPXKAHUS CEPbI
Cogep- BeH3unH [unaensHoe Tonnueo
KaHne
cepbl )(, ﬂOBTOpHEMOCTb BOCI‘IpOVISBOAI/IMOCTb |_|OBTOpF|EMOCTb BOCI‘IpOVISBOAVIMOCTb

MI/Kr
3 0,53 2,08 0,28 2,63
6 0,53 2,28 0,33 3,15
9 0,53 2,47 0,37 3,50
15 0,53 2,87 042 3,99
30 0,53 3,85 0,50 4,78
50 0,53 517 0,57 5,45
80 0,53 7,14 0,65 6,16

R MoppobHble faHHble MOXHO nony4uTs B LLTab-kBapTupe ASTM International npu 3anpoce nccnegoBaTensCKOro
oT4yeTa RR:D02-1558.
9 MpeLM3noHHOCTb MeToAa onpedeneHa ¢ UCMoNb3oBaHeM rasoBoro xpomatorpacda ABB Mmoaenn PGC2007 ¢
nnamMmeHHO-POTOMETPUHECKUM LETEKTOPOM, HACTPOEHHEIM Ha OMpeferieHne cepsbl.
7
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MpunoxeHune A
(cnpaBovHOe)

CBepeHunsi 0 COOTBETCTBUMN MeXrocygapCrBeHHbIX CTaHOaApPTOB
CCbINTOYHbLIM CTaHOapTamMm

Tabnuya JA1

O603Ha4YeHne N HauMeHoBaHue
O603Ha4YeHne N HanMeHoBaHWe CteneHb
CCbINOYHOro cTaHgapTa COOTBETCTBUA MEXTOCYAaPCTBEHHOTO
CTtaHjapTa

ASTM D 1298-12 MeTton onpeaeneHus IDT FOCT 33364-2015 Hedtb M HedTe-
MAOTHOCTU, OTHOCUTENBLHOW NNOTHOCTU npoayktel. Meton onpegeneHua nnot-
UM nnoTHOCTM B rpagycax APl cbipoi HOCTWU, OTHOCUTESIbHOW MMOTHOCTU M
HedTU U XMAKMX HeddTenpoayKTax apeo- NnoTHOCTU B rpagycax APl apeomeTpom
METPOM
ASTM D 4052-11 MeTtoa onpeaeneHus - *
MAOTHOCTU, OTHOCUTENLHOW NAOTHOCTU U
NAOTHOCTU XUAKOCTENW B rpagycax API
LMPpPOBbLIM NNOTHOMEPOM
ASTM D 4057-12 lNpakTtuka py4HoOro ot- - *
B6opa npob HedDTU N HEPTENPOAYKTOB
ASTM D 4177-95 (2010) MpakTuka as- - *
ToMarTun4yeckoro otbéopa npod HedpTu un
Hed)TENPOAYKTOB
ASTM E 840-95 (2013) lMpaktuka wuc- - *
NonbL30BaHUA NaaMeHHo-
POoTOMETPUYECKUX AETEKTOPOB B ra3oBOw
Xpomarorpadmm

* COOTBETCTBYIOLMIA MeXrocyfapCTBeHHEbIA cTaHgapT oTcyTcTByeT. [lo ero yTBepXAeHUs pekoMeHAyeTcs uc-
nonbL3oBaTh NepeBoj Ha pyCCKI/II7I A3bIK AaHHOro cTaHgapTa. ﬂepEBOA AaHHOro CTaHgapTa HaxoguTcA B d)enepanb—
HOM I/IHdDOpMaLWIOHHOM QDOHAe TEeXHUYECKUX pernaMmeHToB U CTaHO4apTOB.

0l punMedYyaHUe -B HaCTOHLLleVI Ta6n|/|ue ncnonb3oBaHo crejyrllee ycnoBHoe o0603HayYeHne cTeneHn
COOTBETCTBUA CTaHOapTOB!

- IDT — naeHTUYHblEe CTaHaapThl.

YOK 665.71:543.632.461:543.544.32:006.354 MKC 75.160.20 IDT

KnioueBble cnoBa: HeTENPOAYKTLI, ODLLEe coaepkaHue Cepbl, ONpeaerneHne, MeTo rasoBon xpomaro-
rpaduun, nnameHHO-hOTOMETPUYECKOE AETEKTUPOBaAHNE

Penaktop A.A. BpaxHukoe
KoppekTop /1. M. CmupHoe
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