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MpeaucnoBue

Lienu, ocHOBHblE NPUHLMMBI U NOPSAOK NPOBEAEHUA paboT N0 MEXTOCYAapCTBEHHON CTaHaapTU3auum
ycraHoBneHbl B FOCT 1.0-92 «MexrocyaapcrBeHHas cucrtema crasaaptu3auuu. OCHOBHbIE MONOXEHUS» U
FOCT 1.2-2009 «MexrocyaapcTBeHHasA cucrtema craHgaptusauuu. CTaHAapTbl MEXrOCyAapCTBEHHbIE,
npasuna M pekoMeHJauuu Mo MEXrocyapCTBEHHOW cTaHaapTusauuu. MNMpasuna pas3paboTku, NPUHATUSA,
NPUMEHEeHus, 0o6HOBNEHUA U OTMEHBI»

CBepeHuUA o ctaHaapre

1 NOArOTOBNIEH MexrocyaapCTBEHHbIM TEXHUYECKUM KOMUTETOM NO cTaHaaptusauun MTK 31
«HedTAHbIE TONNMBA M CMa304Hble MaTepuanbl», OTKPbLITLIM aKUMOHEPHBIM 06WecTBOM «Bcepoccuiicku
Hay4HO-UccneaoBaTENbCKUI MHCTUTYT NO nepepabotke HedTu» (OAO «BHUU HIM»)

2 BHECEH ®eaepanbHbIM areHTCTBOM MO TEXHUYECKOMY PErYNUPOBaHUIO U mMeTponorumn (PoccraHaapt)

3 MPUHAT MexrocygapCrBeHHbIM COBETOM MO CTaHAapTu3auuu, MeTponorun u ceptudukauum (npo-
TOKON OT 18 utoHAa 2015 r. Ne 47)

3a NpUHATUE NPOronocoBarnu:

KpaTkoe HauMeHoBaHue cTpa- Ko cTpaHbi CokpallieHHoe HaumeHoBaHWe
no MK (VICOH§|1 66) 00497 | M0 MK(MCO 3166) 004-97 "i%"??fﬁ;:ﬁiﬁsiﬂfu”a
ApMeHus AM MwuHakoHoMUkM Pecny6nukn Apmenus
Kupruaumsa KG Kblprelactangapt
Mongosa MD MongoBa-CtaHgapt
Poccus RU Poccrangapt
Y3bekucTaH uz Y3cTaHgapt

4 MNpukasom degepanbLHOro areHTCTBa No TEXHUYECKOMY PErynMpoBaHuio U MeTponorum ot 31 asrycra
2015 r. Ne 1261-cT mexrocygapcreeHHbid ctangapt NOCT 33253-2015 sBeaeH B AENCTBUE B KadecTBe
HauuoHanbHoro craHgapta Poccuiickon ®eaepauumn ¢ 1 ausaps 2017 r.

5 Hacrosawmin crtaHgapt uaeHtuden crangapty 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 (CtangapTHbIN MeToa onpeaeneHus oOLEN cepbl B NErkux yrneesoaopoaax,
MOTOPHbIX TONNMBAX U Macnax NOTOMHON ra3oBon xpoMaTtorpaduei ¢ nNnaMmeHHO-POTOMETPUHECKUM AETEK-
TUPOBAHMWEM).

CraHgapt paspabotaH nogkomutetom D02.03 «SnemeHTHbIN aHanu3» TeXHUYEecKoro komuteta ASTM
D 02 «HedpTenpoaykTbl U CMA304YHbIE MaTEpUanbly.

MepeBod C aHrNUIWCKOrO A3bIKa (en).

HaumeHoBaHue HACTOSILIErO CTaHAapTa U3MEHEHO OTHOCUTENBHO HAUMEHOBAHUA YKA3aHHOTO CTaH-
aapta ans npuseaenuna B coorsercteue ¢ NOCT 1.5-2001 (nyHkT 3.6).

OdmumnanbHble ak3emnnsapbl ctaHaapta ASTM, Ha OCHOBE KOTOPOro NOArOTOBAEH HACTOALUMI MEXTO-
CyAapCTBEHHbIN CTaHAapPT, CTAaHAApPTOB, HA KOTOPbLIE AaHbl CCbINKKU, MMEIOTCA B deaepanbHOM uHdopMaLu-
OHHOM (hOHAE TEXHUYECKUX PEMMAMEHTOB U CTAaHAAPTOB.

CBefeHNsA 0 COOTBETCTBUM MEXIOCYAapPCTBEHHbIX CTAHAAPTOB CCbINOYHBIM CTaHAapTam NpUBEAEHbI B
AONONHUTENBHOM NpUnoxeHun JA.

CreneHb cooTBeTCTBUS — uaeHTU4HaA (IDT)

6 BBEJJEH BMNEPBbIE
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UHgpopmayua 06 usmMeHeHuUax K HacmosuyeMy cmaHoapmy nybnukyemcs e exe200HoOM UHgpopmayuu-
OHHOM yKasamene «HayuoHansHble cmaH0apmbi», @ MEeKCM U3MEHEHUl U ronpaeoK — 8 eXemMeCa4YHOM
uHGopMayUoOHHOM yKasamene «HayuoHanbHbie cmaH0apmbiy. B criywae nepecmompa (3ameHbi) unu om-
MeHbl Hacmosaweeo cmanlapma coomeemcmayioujee ygedomneHue 6ydem onybrnuKoeaHO 8 eXemMecsy-
HOM UHGOPMAUUOHHOM ykazamene «HauyuoHarnbHble cmaHO0apmbl»y. Coomeemcemeyrowias uHgpopmayus,
yeedomiieHUE U MEeKCMbl PasMewalomes maike 8 uH@OpMayuoHHoU cucmeme obuwezo rnosb308aHuUsl — Ha
oguyuanbHoM calime ®dedepanbHO20 azeHMemea o MEexXHUYECKOMY Pe2ysiuposaHulo u Memposnoauu e
cemu iumepHem

© CtaHgapTtuHgopmMm, 2016
B Poccuiickont depepaumm HaCcTOAWMIA CTAHAAPT HEe MOXET ObiTb MOMHOCTLIO UMK YaCTUYHO BOCNPO-

U3BeAEH, TUPAKMPOBAH M PacrpoCTpaHeH B KavecTse ouUMAnbLHOrO m3gaHus 6e3 paspelueHus depne-
panbHOTO areHTCTBAa MO TEXHUYECKOMY PETYNIMPOBAHUIO U METPOMOMMN
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M E X TIOCYAOAPCTBEUHHUB U C TAHIJAPT

HE®TEMPOOYKTbI
OnpeaeneHue obuiero cogepkaHus cepbl METOAOM ra3oBomn
Xpomarorpadum ¢ nnameHHO-(pOTOMETPUYECKUM ACTEKTUPOBaAHMEM

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

Darta BBeaeHua — 2017—01—01
1 O6bnacTb NpUMeHeHUs

1.1 Hacroswmii ctaHgapT ycTaHaBnMBaeT onpeaeneHne obLiero CoaepykaHusi Cepbl B XXUAKUX YrneBo-
Jopoaax ¢ TeMmnepaTtypon KoHua kunenus o 450 °C metonom ra3oBow xpomartorpadum ¢ MCnonb3oBaHMEM
NNameHHO-(HOTOMETPUYECKOTO AETeKTopa.

1.2 HacTosilmit MeToa MOXHO NMPUMEHATb Npu 0bLiem cogepxaHum cepbl oT 0,5 4o 100 mr/kr.

MpuMmew4yaHMUWe 1-HaocHoBaHUN pe3ynsTaToOB NporpaMmel MexnabopaTopHeIx 06beANHEHHBIX UC-
nbiTanmnii 2002 r. 66N ycTaHoBNEH 06beMHEHHbIN Npeaen konuyecTBeHHoro onpegenerus (PLOQ), pasHbIA 1 Mr/kr.

MpuMe4yaHMUe 2-MoXHO NPOBOAUTL aHanu3 06pasLioB C 4PYrMMU YPOBHSAMU 0obLLero cofepxanHus
cepebl, HO ANnsi Takux o6pasLoB He CriefyeT NPUMEHATb NPELM3NOHHOCTb, YCTAHOBMNEHHYIO B HACTOSLLEM CTaHAapTe.

1.3 3HaueHus, yCTaHoBMEHHbIE B eAnHuuax CU, cuntaloT ctaHaapTHbIMU.

1.4 B HacToslLLeM CTaHAapTe He NMPeayCMOTPEHO PacCMOTPEHME BCEX BOMPOCOB obecneveHus 6eso-
MacHOCTU, CBSI3aHHbIX C €ro ucnosib3osaHuem. Monb3oBaTens CcTaHgapTa HeCeT OTBETCTBEHHOCTL 3a obec-
neyYeHne COOTBETCTBYHOWUX Mep 0e30nacHOCTM U OXpaHbl 340POBbs U onpeaensieT Lenecoobpas’HoCTb
NPUMEHEHUs1 3aKOHOAATENbHbIX OrPaHUYEeHUn Nepea ero UCnonb3oBaHWeM. CneuuarnbHble ykasaHusa no
TexHuke 6e30nacHOCTU NPUBEAEHLI B pasgene 7.

2 HopmaTUBHbIE CCbUIKU

[ns npuMeHeHna HaCTOSALLEro ctaHaapTa HeobxoaAuMbI cneayloLue CCbiNOYHbIE AOKYMEHTLI. [na Heaa-
TUPOBAHHbIX CCbISIOK NPUMEHSIIOT NOCNEAHEE U3AHNE CCbINIOYHOrO AOKYMEHTA (BKMIOYAA BCE €r0 USMEHEHMUS).

2.1 Cranaaptel ASTM":

ASTM D 1298 Test method for density, relative density, or API gravity of crude petroleum and liquid
petroleum products by hydrometer method (Metoa onpeaeneHus nNOTHOCTU, OTHOCUTENBLHOW NAOTHOCTU
unu NNOTHOCTU B rpagycax API cbipoi HehTH 1 xuakmx HedTenpoayKTax apeoMeTpom)

ASTM D 4052 Test method for density, relative density, and API gravity of liquids by digital density
meter (MeToa onpeaeneHust NIOTHOCTU, OTHOCUTENbLHOW MMOTHOCTU M NIIOTHOCTU XXMAKOCTEN B rpagycax
API unposbiM NIIOTHOMEPOM)

ASTM D 4057 Practice for manual sampling of petroleum and petroleum products (MpakTuka py4Horo
otbopa npob HedTU M HedTEenpoayKTOB)

ASTM D 4177 Practice for automatic sampling of petroleum and petroleum products (MpakTuka aBTo-
MaTuyeckoro otbopa npod HedhTH U HehTENPOAYKTOB)

ASTM E 840 Practice for using flame photometric detectors in gas chromatography (MNpaktuka ncnosnb-
30BaHUs1 NNIAMEHHO-OTOMETPUYECKUX AIETEKTOPOB B ra30BOM XpomaTtorpacduun)

3 CyuwHOoCTbL MeToAa

O6paseL, aHanu3upyloT METOA0M ra3oBOi xpomaTorpacdum C nNriamMmeHHO-HOTOMETPUYECKUM AETEKTO-
poM. duKkcMpoBaHHOe konu4ecTBo obpasLa BBOAAT B ra3oBblii xpomatorpad), B KOTOpoM obpasew ucnaps-
erca. MoTok Bo3ayxa nepeHoCUT napbl 06pa3sua B BbICOKOTEMMNEPATYPHYIO 30HY (> 900 °C), B KOTOPOM Npu-
cyTcTByioLMe B 06pasue coeauHeHust okucnsTes. Cepa, cogepXkallasca B COEAMHEHUAX, OKUCNAEeTCa Ao
auokcuaa cepbl (SO,). NMOTOK NEPEHOCUT OKUCIIEHHbIE KOMMOHEHTbI B XpOMaTOrpadu4eckyto KOJSIOHKY, B KO-

" YTouHUTL cebinkn Ha craHgaptel ACTM MoxHo Ha caiite ACTM www.astm.org unu B cnyx6e nNoaaepxk1 Knu-
eHToB ACTM: service@astm.org. B ungopmMaumoHHom ToMe exerogHoro cbopHuka ctaHgaptos (Annual Book of ASTM
Standards) cneayeT obpalyaTtbcsi K CBOAKE CTaHAAPTOB eXerofgHoro cbopHuka CTaHAapTOB Ha CTpaHuUe caiTa.

W3pnaHue ouumanbHoe
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TOpPOI OHM pasaenstotcs, u SO, KONUYECTBEHHO ONPEAENAETCs NNaMeHHO-(POTOMETPUYECKUM 1ETEKTOPOM.
KannGpoBKy AeTeKTOpa BbIMOMHSIOT C UCMONb30BaHUEM COOTBETCTBYIOLLENO BHELLHENO CTaHAapTa.

4 HazHayeHue U NnpuMeHeHune

4.1 Hacrosilmii METOA MOXHO MCMOSb30BaTh ANA onpeaeneHus obLwero coaepxaHus cepbl B TEXHO-
NOrNYEeCKOM ChbIpbe M TOBAPHbIX NPOAYKTax B COOTBETCTBUM C 0OMacTbio NPUMEHEHUS HACTOALLEr0 MeToaa
UCMbITaHUMN.

4.2 [axe He3HauuTernbHOe coAepXaHue cepbl B TEXHOMNOMMYEeCKOM Cbipb€ MOXXET NPUBECTU K OTpaB-
TNIEHUI0 AOPOroCTOSALLMX KaTanu3aTopoB, MCNOMb3yeMbIX B npoLeccax nepepaborku HedTu. Hactoawmin me-
TOA UCMbITAHMIA MOXHO MCNOMb30BaTh ANl KOHTPOSA COAEPXaHUA Cepbl B TAKOM CbIpbe.

5 Annaparypa

5.1 M'a3oBbIN xpomartorpad

la3oBbIi xpomartorpady, 060pyZI0BaHHbIA CUCTEMOM aBTOMATUYECKOTO YNpaBreHusl KrnanaHamu, obec-
nevymBalLLMini aBTOMaTUYECKYIO KanuOpOBKY C MCMOMNbL30OBAHUEM BHELLHErO CTaHAapTa U OCHALLEHHBIA nna-
MEHHO-(POTOMETPUYECKUM AETEKTOPOM C npeaerniom AetektupoBaHusa He 6onee 0,5 mr/kr SO,. Xpomarto-
rpac gomkeH obecnevymBaTb aBTOMATUYECKOE YNPABNEHUE BPEMEHEM NMEPEKMIOYEHUs knanaHos. HecmoTps
Ha TO YTO HaCTOALMIA METOA MCMbLITAHWI NEepBOHaYanbLHO pa3paboTaH C UCMONb30BaHUEM NMOTOYHOIO aHa-
NUTUYECKOrO U3MepUTENLHOrO 060pyA0BaHUsA, paboTaloLero B aBBTOHOMHOM peXuMe, Arsi HACTOSILLEero Me-
TOAA TaKke MOXHO UCMOMb30BaTb COOTBETCTBYIOLLME MOTOYHbIE UNKM NAbOPaTOPHbIE ra30BbIE XpOMAaTorpa-
dbl. Tunoesble napameTpsl Npubopa npusegeHsbl B Tabnuue 1.

Ta6nuua 1-Tunosbie napameTpsl npubopa

MapameTtp XapaKrepuctuka

[a3-HocuTENDb QuULLIEHHDbIN BO3AYyX

CKOpOCTh NOTOKA ra3a-HOCUTENS,CM /MUH 30

CKOpOCTb NOTOKA BOAOPOAA, CM°/MUH 60

HetekTop nameHHo-hOTOMETPUYECKUN

TemnepaTypa getekropa, °C 120

TemnepaTypa uHxekropa, °C 285

Temnepatypa neyu, °C 1000

KonoHka Tpy6ka u3 HepxxaBetoLlen ctanu anuHon 12,2 m (40
¢yros), anameTtpom 3,2 mm (1/8 arorima) ¢ 12 % no-
nudennnosoro acupa/1,5 % HisPO4 Ha xpomocopbe
T 40/60

TemnepaTypa KOnoHku, °C 115

5.1.1 KOHTpOsb rasa-HocuTenA u rasoB AeTekropa

Xpomarorpach aomkeH 6biTb 060pya0BaH perynsaropaMu NoToka Unv perynsropamu aaesneHust, o6ec-
nevynBaloLWMMU NOCTOSHHYIO NOJAYy ra3a-HOCUTENS U ra3oB Aetekropa. Crneayer UCnonb30BaTh SNEKTPOH-
HYIO CUCTEMY PEerynupoBaHus NnoToka unu AaBneHus.

5.1.2 Cuctema BBoga npobbl

CnegyeT UcnonbL30BaTbL aBTOMaTU4ECKOE YCTPOMCTBO BBOAA NPobkl. MHXEKTOp JAomkeH obecneunsarb
BBOJ B rasoBblii xpomarorpad Hebonblimx o6bemMoB npobel 0T 0,1 40 1,0 Mkn ¢ Tpebyemon TOUHOCTLIO U
BOCMNPOU3BOAUMOCTbIO. PEKOMEHAYETCA MCNONBL30BAaTh KPaHbI-403aTopbl AN BBOAA XWUAKMX NMPOO NOBOPOT-
HOr0 MNN MOPLUHEBOro TUMa UMM aBTOMaTUYECKNe MHXEKTOPbI. KpaH unu MHXeKTop A0mkHbI ObiTb 060pyao0-
BaHbl CeKUMe Harpesaemoro ucnapurens, o6ecneynBaioLLero Harpes He Huke 285 °C.

5.2 MnponusHan neub
Meyb, obecnevnBalowan nogaepxaHue Temnepatypbl (>900 °C), AOCTaTOMHON ANA NMponu3a BCen
npo6bl ¥ OKUCNEHWA CEPbl B CEPOCOAEPKALLMX COeAUHEHUsX 10 SO,.

5.3 KeapueBas TpyGka Onsi CXXUraHus
KeapueBas TpyOka, BblaepxuBatoLlas HarpeeaHue Ao temnepartypbl 1200 °C. OkucnuTenbHas cekums
AomkHa BbITb 4OCTATOYHO BonbLuoit Anst o6ecneyYeHns NOMHOro0 OKUCNEHUS NPOGbI.
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5.4 KonoHka
Konoxka, obecneunsaiowas nonHoe pasgenenne SO, u CO,, a Takke ApYrMx KOMMNOHEHTOB OKUCHe-
Hus1, Hanpumep H,O.

5.5 etekTop

MoxHO ncnonb3oBaTb nbol nnameHHo-doToMeTpuyeckuin getekrop (FPD), obecneunsarowuit Bbl-
COTY MMKa, NPEeBbLILIAIOLYI0 HE MEHee YeM B [Ba pasa ypoBeHb wyma 6a3oBoi NuHWM npu BBOAE 1 MKN
cTaHgapTHoro obpasua koHueHtpaumen 0,5 mr S/kr. JIMHENHOCTb AETeKTopa AOJKHA ObiTb HE MEHee 10°.
MoapoGHas nHdopMauus No oNTUMarbHbIM paboynM xapakTepucTukam nnamMmeHHO-HOTOMETPUYECKOrO Ae-
TekTopa npusegeHa B ASTM E 840.

5.6 Cuctema c6opa n 06paboTKu AaHHbIX

Mo>xHO ncnonb3oBaThk MOOON UHTErpaTop MU KOMMNLIOTEPHYIO CUCTEMY 0OpaboTKkM AaHHLIX ANSA Bbl-
YUCMEHMA NNOLLAAN MUKA, a TaKKe AN 3anucn XpoMaTorpaMmMbl. YCTPOWCTBO U NPOrpaMmHoOe obecneyeHue
AOMKHBI 0BecneunBaTth CneayoLlee.

5.6.1 VigeHTudukaumio nuka no BPEMEHMN yaepKMBaHUA.

5.6.2 BbluncneHue n ucnonb3oBaHne Ko3apMUUUEHTOB OTKINKA.

5.6.3 BblumcneHune kanubpoBKM C MCMONb3OBAaHUEM BHELLHETO CTaHaapTa.

5.6.4 Npadhmyeckoe npeacTaBrneHne XxpomMmarorpaMmmol.

5.7 AHanuTn4yeckKkune Becbl
Jobble Beckl, 0b6ecneunsatone B3peluMBaHue C TOMHOCTLIO 40 0,01 mr.

6 PeakTuBbl

6.1 Yucrora peaktusoB

CnegyeT ucnonb3oBaTb peakTusbl kBanmdukauum 4. 4. a. Ecnu HeT agpyrux ykasaHuii, BCe peakTusbl
[JOIMKHbI COOTBETCTBOBATL TpeOoBaHuam cneuudukaumin Komuccum no aHanuTUYECKuM peaktusam AMepu-
KaHCKOrO XUMMYEcKoro obLecTBa’. MOXHO MCNONb30BaTh PEaKTUBLI APYroi KBanUGUKaLWMKM, €CRM YUCTOTa
peakTuBa He CHUXXaeT TOYHOCTb onpeaeneHus.

6.2 MNas-HocuTenb
OunweHHblt Bo3ayX. (MpeaynpexaeHue — Cxatbili BO3AYyX ABNSETCA razom Noa BbICOKUM AABNEHU-
€M, KOTOpbIl NMoaaep>KMBaeT ropeHmne.)

6.3 Bogopop
Bopopoa uuctoton He meHee 99,995 % ana xpomatorpaduu. (MpeaynpexaneHue — Bogopoa sBns-
€TCA NEerkoBOCMNaMeHsIIoLLMMCS ra30M NoJ BbICOKUM JaBEHUEM.)

6.4 PactBopuTenb

PacrBoputenb gomkeH obecneunBaTh pacTBOPEHUE CEPOCOAEPKALLETO COeAUHEHUs], UCNONb3yEMOro
Ans NoAroTOBKM CTaHAApTHOro obpasua. MNnoTHOCTb pacTBOPUTENS U MNOTHOCTL aHANM3MPyeEMbIX 00pa3LIoB
OOSDKHbI ObITb GnUM3KKM, U coaepXxaHue cepbl AOIMKHO OblTb HMXe npeaena oGHapyxeHus npubopa. Ona
obecneyeHus Tpebyemoi MIOTHOCTU MOXHO MCMONb30BaTh CMELUaHHbIe PacTBOPUTENW, HANPUMEpP CMECh
nsookraHa/tonyona. (MpeagynpexaeHme — PacTBOPUTENU, UCNONb3yEMble B KAYECTBE peakTUBOB, Hanpu-
Mep TONyOs U U300KTaH, SIBMATCA NErKOBOCNNAMEHSIOLMMUCS U MOTYT ObITb BPEAHLIMU AN 3A0POBbLA UMK
NPUBECTU K NIETanbHOMY UCXOAY NPU NPOrnaTbiBaHUU UMK BAbIXaHWM NApPOB.)

6.5 CtaHgapTHble o0pas3ubl AN KaNnMGpPOBKU U naeHTU(UKALIMU NUKA

Ona naeHtudukaumm nuka u onpeaeneHns BpeMEHN YAemKUBaHUs UCMONb3YIOT cTaHAapTHble obpas-
ubl. CTaHaapTHble 06pasubl C U3BECTHBIMU KOHLEHTPaUMAMN Takke HeoBX0aUMbI AN KanuBpoBKKU ra3oBOro
Xpomartorpacha ¢ NCnonb30BaHMEM BHELLHEro cTaHgapTa.

6.5.1 MoagroToBKa UCXOAHOIO pacTBOpAa C KOHLEHTpauuen cepbl (Macca/o6bem) 100 mkr/cm® (cm.
npumeyanus 3 u 4)

Momewaiot 0,0456 r H-AMGyTUNCYNbMKUAA, B3BELUEHHOIO C TOYHOCTbIO A0 0,1 Mr, B MepHyIK Konby
BMECTUMOCTbIO 100 cm°. [oBoaaT 40 MeTKM BbIBpaHHbIM pacTBopuTenemM. ATOT UCXOAHbIA PaCcTBOP MOXHO

" Reagent Chemicals, American Chemical Society Specifications, American Chemical Society, Washington, D.C.
(XumMndeckune peaktuBbl. Cneuudukauma AMepUKaHCKOro XUMMUYecKoro obLyecTBa, BaluMHrToH, okpyr Konym6us).
MpeanoxeHWs No NPoBepKe peaKkTUBOB, He BXOASALLMX B CMIUCKN AMepUKaHCKOro XMMU4eckoro obLyecTsa, — cM. Annular
Standards for Laboratory Chemicals, BDH Ltd., Poole, Dorset, U.K. (YucTble o6pasLisl A4NA nabopaTopHLIX XMMUKATOB),
a Tawkke the United States Pharmacopeia and National Formulary, U.S. Pharmacopeial Convention, Inc. (USPC),
Rockville, MD. (Papmakones CLLA 1 HauuoHanbHbIA hapMaKkonoruiyeckuii cnpaBoYHUK).

3
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3ateM pas3baBuTb A0 TpebyeMol koHUeHTpauum cepbl. MNpn HeobxoaumocTu H-gnbyTUncynbhug MOXHO 3a-
MEHUTb APYrMMU CEPOCOAEPKALLMMU COEAUHEHUAMM, Hanpumep TUoeHOM unu TuoHacdTeHoMm. Coaepxa-
HWE cepbl, MI/CM°, B UICXOIHOM PacTBOpPE BLIMUCAAIOT NO hopMyne

Copnepxanue cepbl = (M 32,08) (1-10°% (Mr/r)/(100 cm>-FW), %))

rae M — macca cepbl B cTaHAapTHOM o6pasue, T;
FW - monekynspHas macca craHgapTHOro obpasua cepbl.

MpuMedvyaHue 3—MoxHO UCNONL30BaTb UMEIOLMECA B NPOAAXe CTaHAapTHble 06pasLbl NpK YCroBUM, YTO
OHW NPOBEpPEHbI Ha TOYHOCTb.
MpumMmedaHune 4—CpoKxpaHeHUs UCXOHLIX PACTBOPOB — OT 2 10 3 MEC, 3aTeM WX FOTOBAT MOBTOPHO.

6.5.2 MNoaroToBka MCXOQHOrO pacTBoOpa C coaepxaHuemMm cepbl (Macca/Mmacca) 100 Mr/r (CM. npu-
MeyaHusa 3 u 4)

MomewaioT B KOHTeWHep 0,0456 r H-anbyTuncynbunaa, B3BELLEHHOTO C TOYHOCTLIO A0 0,1 Mr. [Jobas-
nsot 100 r BbiGpaHHOro pacrBoputens (B3BELUEHHOr0 C TOYHOCTLIO A0 0,1 r). MNMonyyeHHbIi UCXOAHbIV
pacTBOp MOXHO 3aTem pa3baButb [0 TpeOyemMOW KOHLUEHTpauumn Ccepbl. Mpn HeobxogumocTu
H-anByTMNCYNbhna MOXHO 3aMEeHUTLb APYMMMU CepocoAepXalmmMu CoeauHEHUAMU, HanpuMmep TUogeHoM
unu TuoHadTeHoM. CoaepkaHue cepbl, MI/Kr, B UCXOAHOM PacTBOPE BbIMUCTIAIOT NO hopmyrne

CoaepxaHue cepbl = (M 32,06) (1 -10%) (Mr/kn)/(100 1 -FW), 2

rae M — macca cepbl B cTaHAapTHOM obpasue, T;
FW — monekynsapHas macca craHaapTHOro obpasua cepbl.

6.6 AnGyTuncynocpun
MonekynsipHas macca H-aubytuncynbduaa — 146,29; cogepxanmne cepol — 21,92 % macc.

6.7 TuodpeH
MonekynsipHas macca TnodpeHa — 84,14; conepxanue cepol — 38,1 % macc.

6.8 TuoHadpteH
MonekynsapHasa macca TuoHadteHa — 134,20; coaepxanune cepbl — 23,90 % macc.

7 NMpeapynpexaeHue

7.1 CneagyeTt 03HAaKOMUTLCS C nacnopramu 6€30MacHOCTM MaTepPUanoB, UCMONb3YEMbIX B HACTOALLEM
MeTOoAe UCNbITaHWi, u TpeboBaHnAMKU OE30MaCHOCTU, YCTAaHOBNEHHLIMU HALIMOHANBLHLIMU HOPMaMKU U npa-
BUIaMMU.

7.2 B HacTosiLLleM MeToAe MCNonb3YIOT BLICOKME TemnepaTtypbl. Cneayet cobniogarts AONONHUTENb-
Hbl€ MEpPbI NPEAOCTOPOXHOCTM NpK PaboTe ¢ NerkoBoCnnaMeHsoWMMUCS BELecTBamu BGM3u NMponn3Hon
neuu.

8 OT6op npod

8.1 O6wume TpeboBaHUA

8.1.1 O160p npo6 — no ASTM D 4057 unu ASTM D 4177.

8.1.2 [InA npenoTBpaLLeHUsi NOTEPb NETYYMX KOMMOHEHTOB, KOTOPbIE MOTYT MPUCYTCTBOBATb B HEKO-
TOpbIX Npobax, 40 NpoBeAEHUs UCMbITaHUI NPOBbI 3aLUMLLAIOT OT BO3AENCTBUS BbICOKMX TEMMNEPATYP NyTeM
XpaHeHus B 6aHe CO NbAOM UMK B XONOAMUIIbHUKE.

8.1.3 Mpo6bl aHanU3MpyIOT N0 BO3MOXHOCTU BbLICTPO ANA NPeAOTBPALLEHUS NOTEPb CEPOCOAE PIKALLIUX
KOMMOHEHTOB UIN 3arpsi3HEHUS.

8.1.4 He cneayet xpaHuTb NpoObl B NNACTUKOBLIX KOHTEMHepax, NOCKOMbKY NeTydne BeLlecTsa MoryT
AN PyHANPOBATLCA Yeped CTEHKU KOHTENHepa.

8.1.5 He wucnbiTbiBalOT NpoObl, XPaHMBLUMECA B HErepMETUYHbIX KOHTEMHepax. [pu oBHapyXeHuu
HErepMeTUYHOCTU KOHTElHepa Npoby yTUNU3UPYIOT U 0TOMPaIOT HOBYIO NPoBy.
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9 NoaroToBKa annaparypbl

9.1 YcraHaBnumBaloT napameTpbl annapatypbl B COOTBETCTBUM C MHCTPYKUMEN U3rOTOBUTENSA. TUNOBbIE
napamMmeTpbl npubopa npuseaeHsbl B Tabnuue 1.

9.2 YcTaHaBnMBaT napameTpbl MOTOKAa rasa U TemnepaTtypbl B COOTBETCTBUM € TpebyeMbiMu pabo-
YYMM YCIIOBUAMMU COTMACHO MHCTPYKLUW U3FOTOBUTENS.

9.3 MNogxuraloT nnameHHO-POTOMETPUYECKUIA AETEKTOP B COOTBETCTBUM C NPOLEAYPO U3rOTOBUTENS.

9.4 Mpu HEOBXO0AMMOCTM FOTOBAT BCNOMOraTenbHoe o6opyaoBaHme ansA BBoga npobbl B COOTBETCTBUM
C MHCTPYKLUUAMMW U3rOTOBUTENS.

9.5 3arpyxxaloT cTaHaapTHbIN o6pa3sey cepbl (CM. 6.5) B kKpaH-403aTOP UMM aBTOMATUYECKUI UHXKEKTOP
1 BBOAAT B ra3oBbli XxpomaTorpacdp. Onpeaensiot BpeMs yaepxusanus nuka SO,.

9.6 BbiGupatoT MeToa XpoMaTorpadm4eckoro aHanm3a B COOTBETCTBUM C MHCTPYKLMSIMU N3FOTOBUTENS.

10 KannopoBka

10.1 BblbupaloT HeoOX0AUMBI MeToa kanubpoBku (Macca/obbem unu macca/macca) U rotoBaT Ka-
NMOPOBOYHBINA CTaHAAPTHBIN PacTBOP M3 UCXOAHOTO pacTeopa (cm. 6.5.1 unu 6.5.2) nytem pasbaBneHus no
obbemy unu no macce (cM. npumedvaHue 3). KoHUeHTpauus kanubGpPOBOYHOrO CTaHAAPTHOro pacrteopa
JOIMKHA ObITb NPUMEPHO B CEPEAUHE U3MEPUTENBHOTO AManasoHa WHTEepBana KOHUEHTPaUWi UCTbITyeMbIX
06pa3LoB, KOTOPbIE MPEeANOIaraeTca aHanu3npoBaThb.

10.1.1 BeOAAT KannbpOBOYHbLIN CTAaHAAPTHBI PACTBOP B KPaH-403aTOP UMK aBTOMATUYECKNIA MHXKEKTOP.

10.1.2 BBOAAT KanMBpOBOYHbIN CTaHAAPTHBLIM PacTBOP B ra3oBblfi xpomarorpad). PekoMeHayemble Tu-
noeble 06bemMbl BBOAA Npobbl NpuBeaeHbl B Tabnuue 2.

Ta6bnuuya 2 — PekomeHayeMble TUNOBbLIE 06bEeMbI BBOAUMOrO pacTeopa

CofepxaHue cepbl, Mr/Kkr O6beM nNpobkl, MKN
MeHee 1 Ot 0,5 8o 1,0 BKAKOY.
Ot 1 no 100 BKMtOM. 0o 0,5
Cs. 100 010,10 go 0,25 skntou.

10.1.3 AHanu3aupyoT kanunbpoBOYHbLIN CTaHAAPTHLIA o6pasey U NOMyyalT XpoMatorpammy. Bblumuc-
NAT OTHOCUTENbHbIA KOIPDULMEHT oTKNMka RFs Ans nuka SO, no dopmyne

RFs = Cy/As, 3)

rae Cn — KOHLEHTpauumsa coeanHEHNA Cepbl B KaNMOPOBOYHON CMECU, MI/KT;
As — nnowaab nuka SO,.

11 NMpoBeneHue UcnbITaHUN

11.1 OT16upaioT Nnpoby B COOTBETCTBUU C Pa3Aenom 8.

11.2 O6bem BBOAUMON NPOBbLI MOXET ObiTb 0T 0,1 A0 1 MKkN. OnTuManbHbIN 00bem NPobbI BLIOUpaloT
OnbITHbIM NyTeM. O6bemM BBOAMMON NpoObl AOIMKEH COOTBETCTBOBATb 00 BLEMY, UCNONb3YyEMOMY NpU kanuo-
poBke. Tunosble 06bembl BBOAA NPobbl NpUBeAEHbI B Tabnuue 2.

11.3 3arpyxatotT npoby B KpaH-403aTOP UM aBTOMATUYECKUIA UHXKEKTOP B COOTBETCTBMM C NpoLeay-
poi, peKOMEeHAYEMOI U3rOTOBUTENEM.

11.4 BeogAT npoby B xpomMartorpad u BbINOMHAT XpoMarorpaduyecknii aHanm3 B COOTBETCTBUU C
MHCTPYKUWEN W3roTOBUTENS.

11.5 3anucbiBaloT 3HaUYeHUe coaepaHnsa cepbl U3 ra3oBoro xpomarorpadga. Tunosas xpoMmarorpamma
npueegeHa Ha pUcyHke 1.
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OTKNKK getekTopa, MB
10,1

Obwee cogepaHue cepbl
96,1 ppm

-74 T T . T
0 60 120 180 240
Bpems yaepkneaHus, ¢

PucyHok 1 — Tunosasa xpomarorpamma

11.6 3HaYyeHnss NNOTHOCTU, HEOBXOAUMBIE ANSA BblMMCNEHUI, onpeaensaoT no ASTM D 1298, ASTM D
4052 unu aHanorMyHoMy MeToay npu Temnepartype otoopa npobbl ANA aHanu3a no HacTosiLEMY MeToay.

12 BeluucneHus

12.1 Ecnn kannbpoBKy aHanusartopa BbIMOMHANN, UCMONb3ys «Maccy/00bemy, coaepXaHue cepbl B
ucnbiTyemMomM obpasue, ppm (MKr/r, Mr/Kr), BBIMUCHISAOT MO popmyne

Copepxanue cepbl = Cg,/Ds, 4

rae Cs, — 3HAUEHME KOHLIEHTPALMM CEpbl, MOMY4EeHHOE C MOMOLLbIO CUCTEMbI 06PaBOTKM AAHHBIX, MKI/CM;
Ds — NnOTHOCTL 06pasua, r/icM>.

12.1.1 Ecnn kanubpoBKy aHanusaTopa BbIMOMHANN, UCNOMb3YA «Maccy/Maccyy, coaepxaHue cepbl B
ucnbiTyemMom obpasue, ppm (Mr/kr), BbIMUCIAIOT N0 hopMyne

CopepxaHue cepbl = CgmDc/Ds, %)
rae Csm — 3HaYEHNE KOHLIEHTPALYM CEPbi, MONYMEHHOE C NOMOLLBIO GUCTEMbI 06PaBOTKI AGHHBIX, MI/KT;
Dc — NNOTHOCTb KanNMBPOBOYHOIO CTAHAAPTHOTO PACTBOPA, I/CM°;
Ds — NNoTHOCTb 06pasua, r/cm”.

13 MpoTokon UcnbITaHUN

3anucoiBatoT obulee cogepxkaHme cepbl [ppm (Mr/kr)] ¢ TOMHOCTbIO A0 0,1 MI/Kr.
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14 MNpeumn3NoHHOCTb U cMelleHue 2

14.1 MNpeun3sMoHHOCTb
MpeunsnoHHOCTL HacToALero MetToaa Obina onpegeneHa NnyTeM CTaTMCTUYECKON 00paboTku pesynb-
TaToB MeXNabopaTopHbIX UCCNea0BaHUN.

MpumMmeuaHueb5 - MNpeynsnoHHocTb Gbina nonydyeHa B 2002 r. no nporpamMme MexnabopaTopHbIX Uccnego-
BaHWA. [leBATb y4acTHUKOB aHanuauposanu aybnupoBaHHble Habopbl 16 06pa3sLoB YrNeBOAOPOAOB U YITNEBOAOPOAHO-
okcureHaTHbIX cMeceil. Habop o6pa3suoB Bkniovan BoceMb 06pasLioB 6eH3nHa u BocemMb 06pa3LoB AN3ENbHOro TONNK-
Ba. CoepxaHue cepbl B 06pasyax 6eH3nHa 6bino npumepHo ot 3 go 100 Mr/kr, a B o6pasyax gu3enbHoro Tonnmea — ot
2 po 85 wmr/kr. Ana obnerdyeHns kanubpoekn xpomaTorpadoB, UCMONb3yeMbIX B MexXnabopaTopHbIX UCCNefoBaHUsX,
OAMH KanUBPOBOYHLINA CTaHAapTHLIA obpa3sel 6biN NpeaycMoTpeH AN 6eH3uHa, a ApYrol — ANSA AW3eSibHOro Tonnuea.
MpepoctaBneHne kanUBpoBOYHLIX CTaHAAPTHLIX 06pas3sLOB AN KaXA0ro TONMMBa NO3BONUNO YCTPaHUTL HeornpeaeneH-
HOCTb NpU onpeaeneHnn NPeLU3NOHHOCTH.

14.1.1 NoBTOPAEMOCTDL

PacxoxaeHune pesynbTaTtoB AByX NOCNEA0BATENbHbIX UCMLITAHWIA, NOSTYYEHHbIX OAHUM U TEM XXe Oone-
paTopoM Ha O4HOM W TOM e annapaTtype NpuU NOCTOSAHHbIX PABOUMX YCAOBUAX HA MAEHTUYHOM UCTILITYEMOM
Matepuane B Te4eHUe ANUTENbHOr0 BPEMEHU NPU HOPMArbHOM U NPaBUMbHOM BbLINOSIHEHUWM METoAa, MO-
XKET NpeBbiWwaTh cneayoLime 3Ha4eHns TONbKO B O4HOM Crlyyae u3 ABaguaTtu:

- ana 6exHsuHa — 0,53 mr/kr;

- ans ausensHoro tonnuea — 0,2070 MI/Kr,

rae X — cogepxaHue cepbl B aHanu3mpyemom obpasue, mMr/kr.

,2594

14.1.2 Bocnpou3BoguMoOCTb

PacxoxaeHue pe3ynbTaToB ABYX €4UHUYHBIX 1 HE3AaBUCUMbIX UCMbITAHMIA, NOMYYEHHbIX PA3HbIMKU One-
paTopamu B pa3Hbix nabopaTopusix Ha pasHoi annapaTtype Ha WAEHTUYHOM UCMbLITYEMOM MaTtepuane B Te-
YeHue ANUTENBHOTO BPEMEHM MPU HOPMArbHOM U MPABUIILHOM BbINOMHEHUU METOAA, MOXET NPEBbLILWATL
cneaytoLue 3Ha4YeHUst TONbKO B OJIHOM crny4yae U3 ABajLaTu:

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

- AN9 AW3EeNbLHOro Tonnuea — 1,9771)(0’2594 MI/KT,
rae X — coaep)aHue cepbl B aHanuampyemom obpasue, Mr/kr.

B Tabnuue 3 npuBeaeHbl 3HAYEHUSI MOBTOPSEMOCTM M BOCIPOM3BOANMOCTU MPU PA3HOM COAEPXaHUM
cepbl.

Tabnunya 3 - 3aBUCUMOCTb NOBTOPSEMOCTU U BOCMPOM3BOAMMOCTU OT COAiEPXKaHUs Cepbl
Copep- BeHauH HusensHoe Tonnueo
XKaHue
cepbl X, MoBTOpsieMOCTb BocnpoussogumMocTb lMoBTOpPsAAEMOCTb BocnpoussoauMoctb

MI/KT
3 0,53 2,08 0,28 2,63
6 0,53 2,28 0,33 3,15
9 0,53 247 0,37 3,50
15 0,53 2,87 0,42 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

K MoapobHble faHHbIe MOXHO nony4uTs B LLitaG-kBapTupe ASTM International npu sanpoce nccnegosaTenbCKoro
otyeta RR:D02-1558.
A MNpeLM3noHHOCTL MeTOAa ONpefieneHa ¢ UCNONb30BaHUEM ra3oBoro xpomarorpada ABB moaenu PGC2007 ¢
nnaMeHHO-(OTOMETPUYECKUM AETEKTOPOM, HACTPOEHHBIM Ha onpefeneHne cepsbl.
7
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Mpunoxenuve A
(cnpaBouHoe)

CBeneHusA 0 COOTBETCTBUM MEeXrocynapCTBeHHbIX CTaHOAPTOB
CCbUTOYHbIM CTaHAApTaMm

Ta6bnuua JA1

O603HayeHne N HaumMeHoBaHue
e o™ | commanenesn
CTaHjapTa

ASTM D 1298-12 Metoa onpeaeneHus IDT FOCT 33364-2015 HedTb u HedTe-
NAOTHOCTU, OTHOCUTENbLHOW MIOTHOCTU npoaykTbl. Metoa onpeaeneHus nnot-
MNu NNOTHOCTU B rpagycax APl coipoi HOCTU, OTHOCUTENILHOW NAOTHOCTU M
HedhTH W XUaKnX HedrTenpoayKTax apeo- NNoOTHOCTU B rpagycax APl apeomeTpoM
METPOM
ASTM D 4052-11 Metoa onpeaeneHus - *
MNAOTHOCTH, OTHOCUTESNBbHOW MITIOTHOCTU U
NIOTHOCTM >ugkocten B rpagycax API
LMADPOBLIM NSIOTHOMEPOM
ASTM D 4057-12 lNMpakTuka py4HOro ot- - *
6opa npob HehTN U HEDTENPOAYKTOB
ASTM D 4177-95 (2010) MpakTuka ae- - *
TomaTuyeckoro otbopa npod HedhTn U
HEPTENPOAYKTOB
ASTM E 840-95 (2013) lMpaktuka uc- - *
nonbL30BaHUA NNameHHo-
OTOMETPUYECKUX AETEKTOPOB B ra30BON
Xpomarorpacuu

* COOTBETCTBYIOLLMIA MeXrocyAapCTBEHHbIW CTaHAApT oTcyTcTByeT. [lo ero yTBepXAeHUs pekoMeHayeTcs uc-
nonb30oBaThb NepeBo] Ha pyCCKVIVI A3bIK JaHHOro ctaHgapTa. I‘Iepeaon AAHHOro cTaHgapTa HaxXoauTcAa B CDeAepanb—
HOM VIHd)OpMaLWIOHHOM (bOHAe TEeXHUYECKMUX pernamMeHToB U CTaHA4apToB.

MpumeuaHue —B HacTosAeit Tabnuue ucnonb3oBaHo cneaytollee ycroBHoe 0603Ha4YeHNe cTeneHm
COOTBETCTBUA CTaH4apTOB:

- IDT — ngeHTUHbLIE CTAH[ApPTHI.

YK 665.71:543.632.461:543.544.32:006.354 MKC 75.160.20 IDT

KnioueBble cnoBa: He)TENPOAYKThI, 00LLEe cofepXaHue cepbl, OnpeaeneHue, MeToj rasoBoin xpomarto-
rpacpumn, nnameHHo-poTOMETPUYECKOE AETEKTMPOBaHUE

PepakTop A.A. bpaxHukos
KoppekTop /1. M. CmupHos

KomnbloTepHas Bepctka [. M. Kynbyuykozo
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