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MNpegncnosne

Llenn, ocHOBHblE NMPUHLMNLI U NOPAAOK NPOBeAeHNA paboT No MeXrocyfapCTBEHHON cTaHAapTu3auumn
yctaHoBsieHbl B FTOCT 1.0—2015 «MexrocygapcTBeHHas cuctema ctaHgaptTmsaunm. OCHOBHbIE MOJSTIOXEHNA»
n NOCT 1.2—2015 «MexrocygapcTBeHHas cuctemMa crtaHgapTtusauum. CtaHaapTbl MeXrocyapcTBeHHble,
npaswuia 1 pekoMeHAaumMmn No MexrocyfapcTBeHHoN ctaHjapTusauuun. Mpasuna pas3paboTku, NPUHATUS, 06-
HOBJ/IEHNSA N OTMEHbI»

CBefieHusi o cTaHgapTe

1 NOArOTOBJ/IEH MexrocynapCTBeHHbIM TEXHUYECKUM KOMUTETOM NO CcTaHdapTu3aumm MTK 31 «Hedp-
TAHbIE TONMBA ¥ CMa304Hble MaTepuasbl». OTKPbITbIM akLMOHEPHbIM 06LLLECTBOM «Bcepoccuiticknii Hay4uHo-
nuccnenoBaTenbCkuii UHCTUTYT No nepepaboTke HedpT» (OAO «BHUIW HIM») Ha ocHOoBe COGCTBEHHOrO nepe-
BOJa Ha PYCCKUIA A3blK aHr1053bIYHON BEPCUM CTaHapTa, yka3aHHOro B MyHkTe 5

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY perysmpoBaHuio u mMeTponorum (PoccTas-
AapT)

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTu3auum, MeTposiorm n ceptudukauum (npo-
TOKON OT 22 HOsA6psA 2016 r. No 93-)
3a npuHATMEe NporosiocoBasiun:

KpaTHoe HauMeHOoBaHMWe CTpaHbl Kop ctpaHbl no MK CokpalleHHOe HauMeHOBaHWe HalWoHaIbHOro opraHa
no MK (MCO 3166)004-97 (MCO 3166)004 -97 no ctaHgapTusaynu
ApmMeHnsa AM MuHaKoHOMUKM Pecny6nvku ApMeHuns
Benapycb BY FocctaHgapt Pecnybnvkn Benapycb
py3ns GE [py3eTaHgapt
Kunprususa KG KblpreisctaHgapt
Poccusa RU PoccTtaHpapT

4 Tpukasom PefepasbHOro areHTCTBa Mo TEXHUYECKOMY PerysimpoBaHuio 1 MeTposiormm ot 28 mapTa
2017 r. Ne 199-cT mMexrocygapcTBeHHblli ctaHgapT FOCT 33900—2016 BBefeH B AelicTBMe B kayecTBe Ha-
LuuoHanbHoro ctaHaapTa Poccuiickoli ®epepauun ¢ 1 nions 2018 r.

5 Hacrtoswwuii ctaHgapT ngeHtuyeH ASTM D 5599— 15 «CTaHAapTHbI MeToZ, onpefeneHns okcureHa-
TOB B 6€H3MHEe MOTOZIOM ra3oBoii XxpomaTtorpadueli ¢ KUCIOPOA-CeNeKTUBHbIM AeTEKTUPOBAHMEM Ha NiaMeH-
HO-MOHM3aunoHHOM aeTekTtope» («Standard test method for determination of oxygenates in gasoline by gas
chromatography and oxygen selective flame ionization detection», IDT).

CraHgapT pa3paboTtaH nogkomutetom D02.04.0L «MeToAbl ra3oBoii xpomaTorpadgmm» TEXHUYECKOro KO-
muteta ASTM D02 «HedhTenpoAykTbl 1 CMa30UHblE MaTepUasbl».

HaumeHoBaHWe HacToSALLEro cTaHAaapTa U3MeHeHo OTHOCUTE/IbHO HauMeHOBaHUA ykasaHHOro ctaHjap-
Ta ASTM gnsa npuBegeHus B cootBetcteue ¢ FOCT 1.5 (nogpasgen 3.6).

Mpy NpYMeHeHWN HaCTOALEro cTaHAapTa PEKOMeHAYEeTCA UCMONb30BaTh BMECTO CCbISIOYHbIX CTaHAap-
ToB ASTM COOTBETCTBYIOLLME MEXTOCYAAapCTBEHHbIE CTaHAAPTbl, CBEAEHUA O KOTOpbIX NpuBeaeHsb! B f0MNos-
HUTE/IbHOM npuioxeHun JA

6 BBEJEH BIEPBbIE
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WHdopmaumsa 06 M3MeHeHUsx K HacTosAWeMy cTaHfapTy Ny6nnkyeTCca B eXerofHom nHdopmauu-
OHHOM YyKasaTene «HaumoHanbHble cTaHAapThi», & TEeKCT U3MEeHeHWA W NONpaBOK — B €XeMeCAYHOM
NHCOpPMaLMOHHOM yKa3aTene «HauuoHanbHble cTaHfapThi». B cnyvae nepecmoTpa (3ameHbl) uam oT-
MeHbI HacTosLero cTaHjapTa cooTBeTCTBYWLee yseoMneHne 6yeT ony6/IMKOBaHO B eXXeMeCA4YHOM
MHOPMaLIMOHHOM YKa3aTene «HaumoHanbHble cCTaHAapThl». CooTBeTCTBYWasa nHhopmauus, yseiom-
NleHne N TeKCTbl pa3mellalnTCca Takke B MHPOPMaLMOHHONM cucTeme o6Lero nofb3oBaHna — Ha odm-
unanbsiiom caliTe ®egepanbHOro areHTCTBaA N0 TEeXHUYECKOMY pPeryimpoBaHnio U MeTpoorMn B ceTwu
WHTepHeT (www.gost.ru)

© CtampapTtuHdgopm. 2017

B Poccuiickoii ®efiepalim HacCTOAWMIA CTaHAAPT He MOXET GbITb MOMIHOCTHIO UM YACTUYHO BOCMPOU3-
BEZEH. TUPAXMPOBAH U PACNPOCTPAHEH B KAUeCcTBE ohnLMaIbHOIO U3aHus 6e3 paspelleHus defepasbHOro
areHTCTBa Mo TEXHUYECKOMY PEerysiMpoBaHuio 1 MeTposiorum
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M E X T OCUY A4 APCTUBEHH®bB 7 CTAHAOAPT

BEH3VH

OnpefeneHve cofepxaHus OKCUreHaToB MeTOAOM ra3oBoii Xpomartorpagum
C CENEeKTUBHbIM AETEKTUPOBAHWEM MO KUC/OPOAY MIaMEHHO-MOHU3ALNOHHLIM 4ETEKTOPOM

Gasoline. Determination of oxygenates content by gas chromatography method with oxygen selective
flame ionization detection

[Oata BBefeHus — 2018—07—01

1 O6nacTb NpUMEHEHNs

1.1 HacTtoswwmii cTaHfapT ycTaHaBnvMBaeT onpefesieHne CoAepXaHnsa opraHuyeckmx Kucnopogcogep-
Xawmx coegmHeHunin (c TemnepaTypoi kunexnms He Bbiwe 130 °C) B 6eH3MHe ¢ TeMnepaTypoit KoHUa KMneHnus
He Bbilwe 220 eC MeToAOM rasoBoil xpomatorpauu. MeTog MOXHO NPUMEHATL NPU CoAepXaHun opraHuye-
CKMX KMCNOPOACOAepxalmnx coeguHeHnii (okcurenartos) ot 0.1 % macc, Ao 20 % macc.

1.2 HactosAwumit ctaHgapT npegHasHadyeH Ans onpegenenHuns cogepxaHus (% macc.) Kaxgoro okcure-
HaTa. NpuUcyTcTByloLlero B 6eHsnHe. [na kannbposBkn TpebyeTcsa nAeHTUdMKauns Kaxaoro onpegensemo-
ro okcureHata. OfHaKoO UCMOMb3yeMblii B HACTOALEM MeTOAe WCMbITaHUS KUCMOPOJ-CeNeKTUBHbIA feTek-
Top obecneumBaeT OTK/AWK, MPOMOPLMOHAsbHBIA Macce kucnopoga. CneposaTteflbHO, MOXHO onpeaenvTb
cofepxaHue (% macc.) kucnopoga B /l060M Kucropoacoepxatiem coefuHeHun B obpasue, Hes3aBUCUMO
oT ero ugeHtndukaunm. Ob6lee cogepxaHne kucnopoga B 6€H3NHe MOXHO onpefennTb N0 CyMMe TOYHO
onpefeneHHbIX MHANBMAYaNbHbIX KNC/IOPOoAcoepxXallux coegnHennii. CymmapHyo nnowagb Hengentudu-
LIMPOBAaHHbIX WU HEU3BECTHbIX KMCNOPOACOAEPXALLMX COefUHEHNI MOXHO Npeobpa3oBaTth B coAepxaHune
(% macc.) kncnopoga n CyMMMpoBaTh C COAEPXAaHNEM KNCN0POoAa B M3BECTHbIX KNCI0POACOAEPXaLLUX coeam-
HEeHuAX.

1.3 3HayeHuns, yctaHoB/MEHHbIe B eanHULax CU. cumTaloT cTaH4apTHbIMU. B HacTosweM ctaHgapTe He
MCMO/b3YITCA ApYyrue eVHULbI U3MepeHus.

1.4 B HacToOsILLEM CTaHAapTe He NpeAyCMOTPEHO pacCMOTpPeHWe BCex BOMpOcoB obecneyeHnsa 6esonac-
HOCTU. CBSAA3aHHbIX C ero ucnosnb3oBaHveM. Monb3oBaTesib cTaHgapTa HeceT OTBETCTBEHHOCTL 3a o6ecneye-
HMe COOTBETCTBYIOLWMNX Mep 6e30MacHOCTV 1 OXpaHbl 3[0pPOBbA W OnpeaenseT LenecoobpasHocTb NpuMeHe-
HMA 3aKOHOZAaTe IbHbIX OfpaHNYeHnin nepes, ero NCnosb30BaHNEM.

2 HopMaTUBHbIE CCbI/IKU
B HacTosdlweM CTaHaapTe UCnosib30BaHbl HOPMaTUBHbIE CCbIJIKM Ha cneaylouine ctaHaapTbl:

21 CraHpaptbl ASTM'1

ASTM D 1744. Test method for determination of water in liquid petroleum products by Karl Fischer
reagent (MeTog onpegeneHns BoAbl B XMUAKMX HedbTeNnpoayKTax ¢ UCNonb3oBaHneM peaktusa Kapna duvwepa)

ASTM D 4057. Practice for manual sampling of petroleum and petroleum products (IMpakTuka py4yHoro
oT6opa npob HedhbT N HedhTENPOAYKTOB)

1>YTOUYHUTL CCbINKN Ha cTaHAapTel ASTM MOXHO Ha caiite ASTM www.astm.org nnu B cnyxbe nogaepxkn k-
eHToB ASTM: service@astm.org. B uHdpopmaunoHHom Tome exerogHoro c6opHuka ctaHgaptos (Annual Book of ASTM
Standards) cneayeT obpallaTbCsa Kk CBOAKE CTaHAAPTOB eXerogHoro cbopHuka cTaHfapToB Ha cTpaHuue caiiTa.

N3paHue oduymansHoe
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ASTM D 4175. Terminology relating to petroleum, petroleum products, and lubricants (TepmuHonorus no
HedT, HedpTenpoayKTaM U CMa3o4yHbIM Matepuanam)

ASTM D 4307. Practice for preparation of liquid blends for use as analytical standards (MpakTuka nog-
rOTOBKM XWUAKUX CMeceil AN UCMOo/b30BaHWA B Ka4eCTBE aHa/IMTUYECKMNX CTaHAapToB)

ASTM E594. Practicefortesting flame ionization detectors used in gas or supercritical fluid chromatography
(MpakTuka NpoBepKN NNaMeHHO-MOHN3aLNOHHBIX AEeTeKTOPOB, UCMO/b3yeMbIX B ra30BOW WK CBEPXKPUTUYE-
CKOW XWAKOCTHOI Xpomartorpacguu)

ASTM E 1064. Test method for water in organic liquids by coulometric Karl Fischer titration (MeTog onpe-
JeneHns BoAbl B OpraHMyecKnX XNAKOCTAX KyTOHOMeTpuYeckum TutposaHmem no Kapny duwepy)

ASTM E 1510. Practice for installing fused silica open tubular capillary columns in gas chromatographs
(MpakTuka ycTaHOBKN OTKPbITbIX KaNUISPHbLIX KOSTIOHOK U3 NiaB/eHoro KeapLua B ra3oBble xpomaTorpadbl)

3 TepMUHBbI 1 onpeaeeHns

B HacTosiLleM cTaHgapTe NpMMEHEHb! cneayloLne TepMUHbI C COOTBETCTBYOLUMI onpefeneHnsaMu:

3.1 He3aBucCUMbIe cTaHgapTHble o6pasubl (independent reference standards): KanmbpoBouHble 06-
pasLibl OKCUreHaToB, KOTOpble MpUOBpeTarT UM rOTOBAT He3aBMCMMO OT CTaHAapTHbIX 06pa3LoB KOHTPONs
KayecTBa ¥ UCMOMb3YIOT A5 OLLEHKN BHYTPMNabopaToOpHO TOYHOCTY.

3.2 okcureHart (oxygenate): Kncnopogcofepxallee coegviHeHne, Hanpumep cnupT uan adup, KoTopoe
MOXHO MCNO/Ib30BaTh B KaUecTBe TOMNMBA WKW NPUCagKv K TONAUBY.

3.3 cTaHfapTHble o6pasybl KOHTPONA kavecTBa (quality control check standards): Kann6poBouHblie
o6pasLibl OKCUTeHaToB 415 OLeHKN BHYTpU1abopaTopHO/ NOBTOPSEMOCTY.

4 CyuwHoCTb MeTofa

4.1 BHyTpeHHWIi cTaHAapT oKcureHata, KOTOpblii He OkasbiBaeT B/MSHWE Ha onpejesieHne, HanpuMep
1.2-AMMeTOKCH3TaH (OMMETW/IOBBIA 3hMp 3TUNEHIIMKONSA), 06aBNSAIOT B KO/IMYECTBEHHOW Nponopuun K 06-
pasuy 6eH3nHa. MpeacTaBuTeNbHY aNMKBOTY 06pasLia ¢ BHYTPEHHUM CTaHAAPTOM BBOAAT B ra3oBblii XpoMa-
Torpady. OCHaLLEeHHbIV KanunNspHO KONOHKON, koTopas obecneunBaeT pasfeneHne okCcureHaToB. YrneBoao-
poAbl 1 OKCUreHaTbl 3/10UPYIOT U3 KOJTOHKW, HO KNC/TOPOA-CEeNEKTUBHbIN NAaMeHHO-MOHU3aLVOHHbIN feTeKTop
(OFID) peTtekTupyeT TO/IbKO OKCcureHaTbl. OnncaHve getektopa npusefeHo B pasgerne 6.

4.2 ina onpefeneHvs 3Ha4eHnii BpeMeHV YAepXMBaHUs N OTHOCUTEIbHbIX MaCCOBbIX KO3 (ULIMEHTOB
OTK/IMKa aHa/IM3MpyeMbIX OKCUreHaToOB MUCMOMNb3YT KannbpoBoyHble cMecu. PekomeHayemble kannbpoBoy-
Hble mMatepuasibl ykasaHbl B 8.2.

4.3 Mnowafb Nuka Kaxaoro okcureHata B 6eH3UHe onpeAensoT OTHOCUTENIbHO M/IOWaAN Nvka BHYT-
peHHero ctaHgapTa. CofepxaHue Kaxaoro okcureHarta BblYUCAAIOT NOLAHHbLIM KaIMOPOBKM KaXKOro OKcure-
HaTa C NOMOLLbI0 KBaAPaTUYHOW annpokcnMauuy MeToAoM HauMeHbLUNX KBaapaToB.

n pnmeyaHune 1 — YCTaHOBNEHO, YTO B KayecTBe BHYTPEHHEro ctaHgapta MOXHO MUCNoJsib30BaTb 1,2-p,mme-

TOKCM3TaH. MOXHO MCMOMb30BaTb ApPYyrue okcureHaTbl NPU YC/OBKM, YTO OHW OTCYTCTBYIOT B 06pasue U He okasblBaloT
B/USIHWE Ha N1l060e oNpeaensieMoe CoOeanHeHue.

5 HasHa4yeHne n npnmeHeHune

5.1 B cMellaHHOM 6eH3VHEe BaXKHbIM SABMISIETCA OnpefesieHne OpraHnYyecknx KMCAopoacoAepXatymx co-
eavHeHnii. CnupTbl, 3uUpbl U Apyrue okcureHaTbl A06aBNAOT B 6EH3WH ANS MOBbLILEHNA OKTAHOBOrO yucna
N CHWXEHUs BbIOBPOCOB OKucK yrnepoga. Vx cnepyeT fo6aBnsaTb B COOTBETCTBYIOLWMX KOHLEHTPaLMsaX 1 co-
OTHOLLEHNAX A1 COOTBETCTBMS HOPMAaTUBHLIM OrpaHWYEHUsIM ¥ NpeaoTBpaLleHns hasoBoro pasgeneHns un
npo6/1eM, CBA3aHHbIX C PaboToN Unu achPEKTMBHOCTLIO ABUrATENS.

5.2 Hactoswmin meTtos obecneunsaeT JOCTATOYHYIO CE/TEKTUBHOCTb U YyBCTBUTE/ILHOCTbL A/19 onpeje-
NeHnsa okcureHaToB B o6pasuax 6eH3nHa 6e3 BMaHWA Ha onpegeneHne yrneBoAopoaHON MaTpuLbl.

6 MpuHUMN paboTbl KNCAOPOA-CENEKTUBHOIO MaaMeHHO-MOHU3aLUOHHOIO
netektopa (OFID)

6.1 CucTema CeneKTUBHOTO eTEKTMPOBaHUA OPraHUyYeckoro K1c/0poaa CoCTOUT U3 peakTopa KPekuHra,
peakTopa ruaporeHusauumn (MeTaHaiizepa) U NiaMeHHO-MOHU3aLMOHHOMo aeTekTopa (FID). PeakTop KpekuH-

2
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ra. ycTaHaB/IMBaeMblii B CUCTEMY HEMOCPEACTBEHHO NOC/e razoxpomarorpadmnyeckoit KanuansipHoi KOMOHKH,
COCTOMUT K3 niaTuHo-poanesoli (Pt/Rh) kanunnapHoii Tpy6ku. M3 kKncnopoacoaepxalimx coeguHeHnii obpasy-
eTca okuch yrnepoga (CO) B COOTBETCTBUM C peakumel

C,HyO, - zCO + (yt2)H2 + (x- 2)C. @

6.2 Ha nnaTvHo-poAneBoli Tpybke peakTopa KpekuHra obpasyeTtcsi M30bITOYHBIA C/ON caxu npu BBe-
[eHun yrnesofopofoB u3 obpasua uywm u3s JONOMHUTENbHON CUCTeMbl BBOAA YI1eBOAOPOAOB (Hanpumep,
NneHTaHa WM rekcaHa) B 3aBUCHMOCTU OT €ro KOHCTPyKuuu. Croli caxu cnoco6CTBYET peakuunm KpekuHra v
nojasnseT OTKAWK yrnesogopoaa.

6.3 B peakTope ruaporeHusaumu o6pasytolasnca okuch yrnepoga npespatiaeTcs B MOTaH No peakuum

CO +3H2 CH4+ H20. @)

3aTem CH4 geTtekTupyeTcs naaMeHHO-MoHM3aLMoHHbIM geTektopom (FID).

6.4 PeakTop rugporeHusauun (MeTaHalizep) COCTOUT U3 KOPOTKOW, OTKPbITOM, CTEKNSHHOW KanunasapHoi
Tpy6kun (PLOT), NOKPbLITON NOPUCTLIM CAI0EM OKCMAA alOMUHUA C afCOPOMPOBAHHBIM HUKE/IeBbIM KaTanmn3a-
TOPOM. UM TPYOKU U3 HEPXaBeIoLLLell cTanun, cofepxalleil kKaTannmsaTop Ha 0CHOBe Hukens. B 3aBucmmocTu
OT M3roTOBUTENS NMpUbopa ero yctaHaBNMBalOT B NaMEHHO-MOHU3ALVOHHbIN AeTeKTOp WU nepeg, HAM. OH
paboTtaeT B gnanasoHe ot 350 'C go 450 5C.

MpumeyaHue 2— BeH3nHbI C BbICOKMM COLEPXAHVEM CePbl MOTYT Bbi3blBaTb MOTEPIO YYBCTBUTE/ILHOCTU fe-
TeKTopa, OrpaH1YMBasi Tem caMbIM KOSIMYECTBO aHaIM3MpyeMbIX 06pasLoB 6e3 3aMeHbl kaTanmsaTopa.

7 Annapatypa

7.1 T'a3o0Bblli XxpomaTorpad
MOXHO ncnonb30BaTh N060I rasoBblii XpoMaTorpady, UMelLnii cneayioLLne XxapakTepucTuku:

7.1.1 YcTpONCTBO NMpOrpamMmnpoBaHns TemnepaTypbl KOTOHKN

Xpomatorpad fo/KeH o6ecneynBaTb BOCIPOM3BOAYMOE JIMHEHOE NPOrpaMmMypoBaHue Temrneparypsbl
B AvanasoHe, 06ecneynBaloLLEM pa3feNieHne aHann3npyembiX KOMIOHEHTOB.

7.1.2 Cuctema BBOAa Npobbl

Mob6as cuctema, obecneumBatowasa Beog ot 0.1 go 1.0 Mk npeAcTaBUTEsIbHON XUAKOW Npobbl B
AenuTesnb NoToka razoBoro xpomatorpada. MoXHO MCnosib30BaTh MUKPOLUMPULLI, aBTOCaMMIePbl U KpaHbl-
[o3aTopbl. YCTPOWCTBO 4151 BBOAA MPo6 C Ae/IeHMEM MOTOKa AO/MKHO obecneynmBaTb TOUHOE perynnpoBaHue
COOTHOLWWEHNA geneHnsa B gnanasoHe ot 10:1 go 500:1.

7.1.3 PerynupoBsaHue noToka rasa-HocuTtesia N 4eTEKTOPHOro rasa

MOCTOSAHHBIA KOHTPO/Ib NOTOKA rasa-HocuTeNs 1 AeTEKTOPHOro rasa fABNseTCcs BaXKHbIM hakTopoMm Ans
[JOCTUXKEHNA ONTUMasTIbHbIX U JOCTOBEPHBIX aHA/IMTUYECKUX XapakTepucTuk. [na KOHTPONSA WUCNO/Mb3YoT pe-
ryNATopbl AABAEHUSA U orpaHnunTenn ukcnpoBaHHOro notoka. CKOpoCcTb NOTOKa rasa M3MepstoT A6biMu
COOTBETCTBYOLMMMN cpeacTBamu. [laBneHve nojauun rasa B rasosblii xpomartorpad AO/MKHO 6bITb HE MeHee
yem Ha 70 kMa (10 psig) Bbile 3a4aHHOr0 faB/ieHns rasa B npubope Aas KOMNeHcauum NpoTneoAaB/eHns B
cucteme. Kak npasuno, B cucTeme nogaum goctatoyHo gasneHue 550 klMa (50 psig).

7.2 Cuctema KUC/I0poA-CenekTUBHOIO naamMmeHHO-NoHn3aunoHHoro getektopa (OFID) cocTouTt mn3 pe-
aKTopa KpekuHra, MeTaHaisepa v niaMeHHO-MOHM3aLMOHHOTo AeTekTopa. Cxema Tunosoi cuctemsl OFID
nokasaHa Ha pucyHke 1.

7.2.1 [leTeKTOp fO/IKEH obecneunBaTb TUMOBbIE XapaKTEPUCTUKM, NpuBeAeHHble B ASTM E 594 (Tabnu-
ua 1). npn paboTe B HOPMasIbHOM pPexvMe B COOTBETCTBUM C PEKOMEHAALUAMY U3rOTOBUTENS.

7.2.2 leTekTOp AOMXKEH obecneynBaTb cneayoLlmne XxapakTepucTuku:

a) NMHeHOCTb, paBHyto Uin 6onee yem 103;

b) 4yBCTBUTENBLHOCTb MO KMcnopoay He 6onee 100 ppm no macce (1 Hr O/s);

C) CENEKTUBHOCTb MO KMCNOPOACOAEPXALLNM coeMHEHNAM Ha 106 Bbille ceNekTUBHOCTU MO Yresoso-
pogawm;

d) oTcyTCTBME NOMEX OT COBMECTHO 3/IIOMPYIOLWNX coemHeHnii npu BBoge oT 0.1 go 1.0 Mkn npobebl;

€) 9KBUMONSAPHBIA OTK/IMK NO KNCopoay.
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1— kanunnspHas KoNnoHKa. 2 — nojava rasa-uocHtens *H2‘ nC5; 3 — BBoj nNpo6Gbl. 4 — peakTop KpekuHra. 5 — meTanausep
B — nnaveHHo-noHMaaynonnslit aeTekTop : 7 -m anekTpomeTp, B— nogaua Bosayxa, 9 — nogava sojgopoja

PucyHok 1— Cxema Kncnopoj-cenekTuBHOro nnaMeHHo-noHnsaumoHHoro getektopa (OFID)

7.3 KonoHka

Mcnosnb3yoT OTKPbITYIO KanUIISPHYH0 KOMIOHKY U3 MiaBfieHoro KBapua AvnHol 60 M. BHYTPEeHHUM Ana-
meTpoMm 0,25 MM. COAepXallyto C/oii NPUBMTON XWUAKOW (hasbl METUICMIOKCAHA TOMWMHOW 1.0 MKM. MOXHO
MCMNOMb30BaTh PABHOLIEHHbIE KOTOHKW, KOTOpble 06ecneynBatoT pasfefieHne Bcex aHaIM3npyemblX OKCureHa-
TOB.

7.4 WHTterpatop

Mcnonb3yloT aM1eKTPOHHOEe MHTerpupyloLee yCTPOWCTBO WKW KOMMbIOTEP. YCTPOWCTBO U NporpaMMHoe
obecneyeHne fOMKHbI UMETb criefytolime YyHKLN:

7.4.1 T'padnyeckoe npeacTasneHme xpomaTorpaMmmel.

7.4.2 Unbposoe oTobpaxeHne nnaowageii xpomatorpagmyecknx nyxos.

7.4.3 V\peHTudrkaumsa NMKoB Mo BPEMEHW YAEPXKMBAHNS.

7.4.4 BbluncneHue v Ucnonb3oBaHne KoagULNEHTOB OTKIMKA.

7.4.5 BbluucneHve BHYyTpEHHEro ctaHgapTa v npeActaB/ieHne faHHbIX.

8 PeakTtuBbl 1 maTtepuasbl

8.1 YwucToTa peakTuBOB

CnepyeT ucnonb3osartb PeaKkTnBbI KBa]'IVI(*JVIKaLI,VIVI 4. A. a. Ecnn Het gpyrux yKaSaHVIVI, BCE peakTuBbl
AO0/XHbl COOTBETCTBOBATb Tpe6OBaHI/I$IM CI'IeLl,VIq)I/IKaLlI/IVI Komucecun no aHannTnyeckum peaktusam Amepu-
KaHCKOIro xmMmn4yeckoro OﬁLU,ecTBa' ) MOXHO MCnosnb30BaTb peakTuBbl ﬂ,pyFOVI KBaI'II/I(*)VIKaLI,I/II/I, ecnn yctaHoB-
NNEHO. 4YTO YMNCTOTa peakTnBa He CHMXaeT TOYHOCTU onpeaeneHnsa.

” Reagent Chemicals. American Chemical Society Specifications, American Chemical Society . Washington, D.C.
(Xvmnyeckne peakTuBbl. Cneundukayma AMeprkaHCKoro xuMmmyeckoro obuectsa. BawmnHrtoH, okpyr Konymoéus). Mpega-
NIOXEHUs1 MO NpoBepke peaTUBOB, He BK/IIOYEHHbIX B NMepevyHn AMEepUKaHCKOro xummuyeckoro obujectesa — cm. Analar
Standards for Laboratory Chemicals. BDH Ltd. Poole. Dorset. U.K. (HucTtble o6pa3ubl 415 N1abopaTopHbIX XMUKATOB), a
Takxe the United States Pharmacopeia and National Formulary. U.S. Pharmacopeia Convention. Inc. (USPC). Rocville,
MD. (®apmakones CLUA 1 HauMoHabHbI hapMakosiornyeckuii CnpaBoYHMK).

4
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8.2 KannbposouHble MaTepuanbl

Ons kanubpoBKkM [eTekTopa MOXHO WCNOMb30BaTb CreAyloline COeAVHEHUs: MeTaHoN, 3TaHon,
H-MponaHos, wu3onponaHon, M-6ytaHon, mpem-6yTaHon, BTOpP-O6yTaHoN, M300yTaHO/, Mpem-neHTaHon,
MeTun-TpeT-6yTunoBbii admp (MTBE). TpoT-amunmoTunosbli acmp (TAME), aTun-tpeT-6yTUNOBLINA
achup (ETBE), anmsonponunosblii achmp (DIPE) (MpeaynpexaeHne — 3T maTepuasbl ABASTCA 1ErkoBOC-
naameHsALWMMNCA U MOTYT ObiTb BPEAHb! AN CMepPTe/ibHbl NPU NporiaTbiBaHnu, BAbIXaHUM Uan abcopbuum
yepes KOoxy).

8.3 BHyTpeHHuiA cTaHaapT

Mcnonb3yloT 0fHO U3 COeAMHEHWi, yKkasaHHbIX B 8.2. KOTOpoe OTcyTcTByeT B o6paslie. Ecnv npegno-
naraloT, YTo BCe MaTtepuasibl, NPUBEAEHHbIE B 8.2, NPUCYTCTBYIOT B MCMbITYEMOM 06pasue, TO UCMOo/b3YHT
[pYroil opraHnyeckunii OKCcureHaT BbICOKOTO Klacca YMCTOThI, KOTOPbIA MOXHO OTAEMUTbL OT BCEeX APYruX npu-
CYTCTBYIOLLMX OKCUreHATOB (Hanpumep, 1.2-AYMETOKCUITaH).

8.4 Ycunutens pasnoxeHusa yrnesogopogos (Dopant)

Ecnv npegycMoTpeHo KOHCTpykuueli OFID, To B Ka4ecTBe YINeBOA0POAHOM Ao6aBKu 415t peakTopa Kpe-
KWHra UCnosb3ylT NeHTaH kBanudukaumm x. 4. (MpegynpexaeHne — NeHTaH ABAAETCA NerkoBocniameHs-
IOLMMCS U BpeAHbIM NPy BAbIXaHWN).

8.5 a3sbl, UCMOSIb3yeMble B 060pyf0BaHNM

la3bl, NogaBaeMble B ra3oBblil XxpoMaTorpad) v A4eTekTop:

8.5.1 HyneBoii Bo3ayx (MpeaynpexaeHne — CxaTblli BO3A4YX ABNSETCA ra3oM NoJ, BbICOKMM AaB/ieHU-
eM. NoAAEPXMBAIOLLMM FOPEHNE).

8.5.2 Bozopog, knacca YncTblid, unctoTolt He meHee 99,9 % mon. (MpegynpexaeHne — Bogopog aBns-
eTcsl IerkoBOCN/IaMeHSLLUMCS ra30M NOJ, BbICOKMM [laB/IEHNEM).

8.5.3 l'enuin nnm a3oT B KaYeCTBE ra3a-HOCUTENS KOIOHKM YMCTOTON He meHee 99,995 % mosn. uim cmecb
13 95 % renusi n 5 % BogopoAa B 3aBMCUMOCTY OT KOHCTPYKUMK Npubopa (MpeaynpexaeHne — Fenuii n asot
SIBNAKTCS CXaTbIMW ra3aMu Mog BbICOKAM [JaB/IEHUEM).

8.5.4 PekomeHpgyeTcsi JOMOJSIHUTEsSIbHASA OYMCTKa rasa-HocuTens, Bo3gyxa W Bogopoga. Ansa ypane-
HUS BOAbI, KNC/IOPO4A W YINEeBOAOPOAOB U3 ra30B UCNONb3YIOT MOJIEKY/ISiPHbIE cuTa, ApanepuT (6e3BO4HbIN
CaS04), akTVBUPOBAHHbI Yrofib U Apyrme cOOTBETCTBYIOLLNE peareHTbl.

8.6 KoHTeliHep ons obpasua

[ns npurotoBneHnsa KaMGPOBOYHOIO CTaHAapTHOro o6pasua 1 obpasLa ANns aHanu3a UCnonb3yoT cTe-
K/NISIHHblE BUasIbl C 06XUMHbBIMU UM BUHTOBBLIMW KPbILKAMW C CAMOYNIOTHAIOLWMMUCA PE3UHOBLIMU MeMbpa-
Hamu ¢ nonuTteTpadTopaTuneHosbiM (PTFE) nokpbiTuem.

9 lMogroToBKa annapartypbl

9.1 Xpomatorpad v KUCOPOA-CCMEKTUBHbIN MNAMEHHO-NOHM3aUMOHHbIN geTekTop (OFID)

Mpubop 1 feTekTop roToBAT K paboTe B COOTBETCTBUN C UHCTPYKLMAMU U3rOTOBUTENSA. YCTaHaBIMBalOT
KanunnspHyl KonoHky B cootBeTcTBUM ¢ ASTM E 1510. PerynupytoT paboune ycnoBus gns obecneyeHus
pasgeneHns Bcex aHannsnpyembix okcureHaTos. B Tabnuue 1 npusefeHbl TUMOBbIE YCNOBUSA NPU UCNO/b30-
BaHWW KOMIOHKW, yKa3aHHOM B 7.3.

Tabnuya 1— Tunosble paboune ycnosus

MokasaTtens Ycnosua
Temnepartypa. "C
NHxekTop 250

Kononka 50 "C (Bblgepxka 10 MUH), NoBbiWeHWE A0 TemnepaTypbl
250 "C co ckopocTbto 8 "C/MuH
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OkoHuaHue Tabnuubl 1
Mokazaresb Ycnosus
Temnepatypa. 'C
MeTaHalii3zep getekropa 350 — 450
PeakTop KpekuHra 850— 1300

CKOpoCTb MoTokKa, MA/MUH

[a3-HoCcKTE b KONMOHKK 1

JleTeKkTopHble rasbl Bo3sgyx — 300
Bopopog — 30

BcnomoraTenbHbIi Ta3 <g/is ycunutens pasnoxexusi, npn  Bogopos — 0.6

Hann4umm)

O6bemM Npo6bI 0.1 — 1.0mMknA>

CoOoTHOLLEHNE feneHuns 100— 1

A>061bem npobbl 1 COOTHOLIEHNE AeneHnsa cnefyeT ycTaHaBnimBaTb Takum 06pasom, YTo6bl OKcureHatbl B gna-
nasoHe ot 0.1 % macc, go 20.0 % macc, 3/110MpPOoBan U3 KOIOHKN W TMHENHO n3MepAnnch getekTopoM. Kaxpaas na-
6opaTopusi fo/MKHa ycTaHaBAMBaTb M KOHTPOMIMPOBATL YC/I0BUSA, HEOO6XOAWMble ANA o6ecneyeHnss IMHERHOCTU WH-
AVBUAYanbHbIX NPU60POB. HeNUHeHOCTb TPU UCNONb30BAHUN KNCIOPOA-CENEKTUBHOIO M1aMeHHO-NOHN3aLNOHHOIo
petektopa (OFID) B OCHOBHOM MOXeT HabntoAatbca A8 06pasyoB C BbICOKAM COAepXaHNeM UHANBUAYaAbHbIX OKCU-
reHaToB U MOXeT 6blTb KOMNEHCUPOBaHA YMeHbLUEHNeM 06bema Npobbl U yBEMYEHNEM COOTHOLLEHUS AeNeHNs UIn
pasbaBneHnem npobbl 6eH3MHOM, He cofepXalliuM oKCureHaTbl. B 60NbWMHCTBE CyvyaeB UCNONb3YT 06beM Npobbl
0.5 MKn 1 cooTHOoWweHne geneHus 100:1.

9.2 Pabouve xapakTepucTUKU CUCTEMbI

B Hauane kaxpaoro pa6ouero AHs B xpomartorpad BBoAAT o6pasel, 6eH3Ha 6e3 OKCUreHaToB AN1st NoA-
TBEPXAEHUS MUHMMaSIbHOTO OTK/IMKA YrNeBoA0pPoAoB. Mpu o6HapyxeHun oTkauka yrnesogopogos OFID pa-
6oTaeT Heah(heKTMBHO M Mepes aHann3oM obpasua A0/HKeH ObiTb ONTUMU3MPOBAH B COOTBETCTBUMU C WUH-
CTPYKLMSAMU U3rOTOBUTESS.

10 KanubpoBka v cTaHdapTu3aums

10.1 WNpeHTudukaums BpeMeHun yaepxmBaHns

OnpefensioT BpeMsl YAepXUBaHNS KAXA0r0 KUCN0POACOAepKalLlero KOMNOHEHTA, BBOAA He60MbLIne
KONMYEeCTBa OTAE/IbHO W/ B COCTaBe U3BECTHLIX cMeceil. B Tabnvue 2 npuBefeHbl TUMOBLIE 3HAYEHUs Bpe-
MEHU YAepXVBaHUS 41 OKCUTeHATOB, 3/IIOUPYIOLLMXCS U3 KOSTIOHKM C METUICUIOKCAHOM AJ/1MHOM 60 M. ¢ npo-
rpamMmMupyemoii TeMnepaTypoil B COOTBETCTBUM C YC/IOBUsIMK No Ta6nuue 1. XpomaTorpammMa CMecu okcure-
HaToB NMpUBEAEHa Ha pUCYyHKe 2.

Tabnnu ua 2— BpeMﬂ yaepXxunsaHusa okCureHatoB, OTHOCUTESIbHbIE KOa(}beVILU/IEHTbI OTK/INKa N MONEKynApHble Maccehbl

Coepmerne Bpewn ypepiea:  Moneommpran  QLERLEY et

oTKMKa A>B> oTKMKA

PacTBopeHHbIli kKncnopog 5.33 32.0 Q D)

Boga 5.89 18.0 0 0

MeTaHon 6.45 32.0 0.70 0.98

OtaHon 7.71 46.1 0.99 0.97

M3onponaHon 8,97 60.1 1.28 0.96

TpenTt-bytaHon 10.19 74,1 1.63 0.99
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OKoHYaHune Tabnmuybl 2

R Y vacea oTknuka AlB) oTknuka B, c1
H-MponaHon 11.76 60,1 1,30 0,98
MTBE 12,73 88,2 1,90 0,97
eTop-bytaHon 13,92 74.1 1,59 0.97
DIPE 14,53 102,2 2,26 1,00
MaobyTtaHon 15,32 74.1 1,64 0,99
ETBE 15,49 102,2 2,25 0,99
/npe/n-MeHTaHon 15,97 88,1 2,03 1,04
1.2-AnmeToKcmaTaH 16,57 90,1 1.00 1.00
H-ByTaHon 17.07 74.1 1.69 1,03
TAME 18,23 102,2 2,26 1,00

[ 1BblunCneH no cofiepXxaHunio KNCopoAcoAepXallero CoeJMHeHNs B NPoLLeHTax no Macce.
OTHOCUTENBLHO 1.2-AMMETOKCM3TaHa.

C> BblYNCNIEHO NO COAEPXAaHUIO KNC/TOPOa a NpoLeHTax no mMacce.
He onpepeneHo.

1 — pacTBOpeHHbI kucnopop; 2 — Bofa; 3 — metaHon 4 — 3TaHon; 5 — naonponauvon; 6 — /npeT-6yTaHon; 7 — H NPonaHon;
8 -- MTBE; 9 — emcp-6yTaHon, 10— OIPE; 11 — wnaobyTtamon; 12 - ETBE; 13— nTpent-neHraHon. 14 — 1,2-aumeToKcuaTau;
15— m-6yTtaHon: 16 — TAME

PucyHok 2 — Xpomartorpamma CMeCcu OKCUreHaTos
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10.2 TMMpuroToBneHne KanMbpPOBOUYHbIX 06Pa3L 0B

KannbpoBouyHble 06pa3ubl rotoBAT rpaBumeTpuydecks no ASTM D 4307 nyTemM CMeLUVMBaHUS OpraHu-
YeCKMX KMCMOopoAcOoAepXallMxX COefNHEHN U3BECTHbIX Macc (Hanpumep, NpuBeAeHHbIX B 8.2) ¢ M3BECTHOWA
Maccoil BHyTpEHHero ctaHgapTa v pa3baBnieHust 40 U3BECTHOM MacCbl 6EH3MHOM, He COoAepXallM OKcure-
HaToB. KannbpoBoyHble o6pasLibl JO/HKHbI COAEPXaTb Te e OKCUreHaTtbl (B aHaNOrMyHbIX KOHLLEHTpaLmMaAX),
KOTOpble NPeAnosIoXUTESIbHO NMPUCYTCTBYIOT B UCMbITYyeMOM o6pasue. MNepes NpurotoBieHem cTaHAapTHbIX
06pasuoB onpeAenstoT YNCTOTY UCXOAHbIX KNC/TOPOACOAEPXaLlMX KOMNOHEHTOB M BHOCAT NOMpaBKku Ha 06-
HapyXeHHble npumecu. Mo BO3MOXHOCTW UCMOMb3YIT UCXOAHbIE KOMMOHEHTbI YACTOTON He meHee 99.9 %.
KOppeKTMpyT 4MCcTOTY KOMMOHEHTOB MO COAepXaHwo BOAbl, onpegensemomy no ASTM D 1744 wnm
ASTM D 1064. CtaHgapTHble o6pa3sLbl KOHTPONS KayecTBa aHaIMTUK MOXET NPUroTOoBUTb U3 TEX Xe ncxoa-
HbIX KUCNopoAcoAepXaLluX KOMNOHeHTOB. CTaHAapTHbIe 06pasLbl KOHTPOSA KaYecTBa rOTOBAT U3 OTAE/bHbIX
napTuii roToBbIX pa3baB/ieHHbIX CTaHAAPTHbIX 06pa3LoB.

10.2.1 OnpefensoT Maccy CTEKISAHHOIO KOHTeliHepa 4/151 ob6pasLa C KPbILWKOW C camMoynaoTHSLWEencs
pe3nHoBOl MeMbpaHoii ¢ nonuTeTpadTopaTUIEnoBbIM NokpbiTuem (PTFE). MepeHoCAT HekoTopoe Konuye-
CTBO OKCMreHaTta B KOHTeliHep Ans obpasua M 3anucbiBaldT Maccy okcureHaTa € ToYHOCTbio Ao 0.1 wr. MMo-
BTOPAIOT 3Ty Npoueaypy A1 AOMOSIHUTE/IbHO aHaNIM3NPYEMbIX OKCUTEHATOB, 3a UCK/I0YEHUEM BHYTPEHHEro
cTaHgapTa. Pa36aBnsaioT okcureHaTbl 4,0 TPeOYEMO KOHLEHTpaLMM 6EH3UHOM, HO CofepXaLlM OKCUreHaToB.
3anucbiBaloT Maccy fob6aBieHHOro 6eH3nHa ¢ TOYHOCTbI0 A0 0,1 Mr u MapkupylT cTaHAapTHbIV obpasel, B
COOTBETCTBUW C KONIMYECTBOM (% Macc.) Kaxaoro obasieHHOro okcureHara. [1n1s npefoTspaLleHns HapyLle-
HUS IMHERHOCTM Ka/IMBPOBKM M3-32 BOIMOXHOCTM YTeUKM YW NoTepb Yr/1eBOAOPOA0B COAEPXKAHNE YNCTOrO
WHAMBUAYa/IbHOrO KOMMOHEHTA B 3TUX CTaHAapTHbIX 06pasLax He fo/KHO npesbiwaTtb 20 % macc. Ana MUHK-
MU3aLMN ucnapeHns nerknx (MM3KOKUNALLMX) KOMNOHEHTOB Nnepej NpUroToBeHMEM CTaHAapTHbIX 06pa3LoB
OX/1TaX4alT BCE peareHTbl U 6EH3WH.

10.2.2 OnpepensoT Maccy CTEKISAHHOIO KOHTelHepa A5 obpasua C KpbILKOW C caMoynioTHALWencs
pe3nHoBol MeMbpaHoli, ¢ nonuTeTpadTopatunenosbiM (PTFE) NOKpbITUEM, C COAEPXUMbIM, NOATOTOB/EH-
HbiM no 10.2.1. lo6aBnsAT BHYTPEHHWUI cTaHAapT (Hanpumep. 1,2-AMMeTOKCM3ITaH) U 3anucbiBaldT Maccy C
TOYHOCTb A0 0.1 mr. Macca BHYTPEHHEero ctaHgapTa Ao/hKHa cocTaBnATb oT 2 % A0 6 % macchl kannbpo-
BOYHOroO obpasua.

10.2.3 TwartenbHO NepemeLlVBaloT NOATOTOB/IEHHbIA CTaHAapTHbIN obpasel, ¥ NepeHOCHAT NPUMEPHO
2 cMm3 pacTeopa B Buasly. COBMECTUMYI0 C aBTOCaMM/IEPOM. EC/IM UCMOMb3YIOT Takoe obopyaoBaHue.

10.2.4 nA Kaxaoro U3 npejnonaraemblX OKCUreHaToB roTOBAT HE MeHee NMATU CTaHAAapTHLIX 06pasLoB
C pasHbIMU KOHLeHTpaumaMn. KoHLeHTpauysa okcureHaTa B cTaHAapTHbIX 06pasuax fomkHa ObiTb N0 BO3MOX-
HOCTW paBHOMEPHO pacnpejenieHa B pamkax fuanasoHa KoHLeHTpauuid, n obpasubl MoryT cogepxatb 6onee
ofHoro okcureHarta. CtaHgapTHble 06pasLbl AO/MKHbI BKOYATb XO/IOCTON CTaHAapT C HY/1eBOM KOHLLeHTpaumei
okcureHata. [lns Apyrux MHTEPecyloLWwmnx OKCUreHaToB roTOBAT AONOTHUTE bHbIE CTaHAapTHble 06pasLbl.

MpumeuvaHune 3 — Bo nsbexaHne 3arpssHeHns obpasula okcureHaTamm Heo6XOAMMO BbINOSIHUTL XON0CTOE
onpepeneHne nocne aHanusa KaﬂMﬁpOBOHHOI’O 06pa3u,a, cojepxallero BbICOKYH KOHUeHTpauuto OKCureHaTtos.

10.3 CraHgapTusauus

AHanNu3npyloT KanmbpoBoYHble obpasLbl K, UCMOMb3YS METO HaVMEHbLUNX KBaApaToB, CTPOAT Kasiu-
6POBOYHYIO KPUBYIO 3aBUCUMOCTU KO3 PULIMEHTOB OTKMKa AeTekTopa A1 cTaHAapTHbIX 06pasL0oB OKCure-
HaToOB OT OTHOLUEHNs NX Macc.

10.3.1 BbluncnsaoT KoadprumneHT oTkIMKa aeTekTopa rsp5no opmyne

rsp, = (AJA), 3

roe A. — nowafb Nuka KUCNOPOACOAEPXKALLero CoeIMHEHNSI B KaIM6POBOYHOM 06pasLie;
A, — nsowasb NuKka BHYTPEHHero ctaHjapTa B Ka/lMOGpOBOYHOM 06pasue U KO3(ULMEHT OTHOLLIEHNS
macc amts

amts = (WJW.), 4)
roe Ws — macca knucnopogcogepxalliero coeivHeHUs B kaIM6poBOYHOM 06pasLie, T;

Wt— macca BHyTpeHHero ctaHgapra B Kal'IVI6poBOLIH0M 06pa3u,e, I ANA KaXAoro ypoBHA KaX[oro oKcu-
reHara s.
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10.3.2 NS Kax[oro okcureHata S B KaIMGPOBOYHOM Habope nosyyaloT KBagpaTUYHOE ypaBHeHue an-
npokcumauuy MeToloM HauMeHbLLMX KBaZpaToB B creaylolleli choopme (rpadiuk NpoxoamT Yepes Havasno Ko-
opAauHar)

rsps = (b0)(amfs) + , 5)

roe rsp5— koahpumumeHT OTKIMKa AeTekTopa 415 okcureHata s (OCb Y):
b0— KoadhULMEHT NUHENHON perpeccun AN oOKCUreHata s;
amts — Ko3a(hpULMNEHT OTHOLLEHMSA Macc A5 okcureHarta s (0cb X);
b, — Ko3adhhuumeHT kBaapaTMUHOI perpeccum.
10.3.3 Ha pucyHke 3 npvBefeH npumep KBaapaTUYHOW annpokcrMaLum MeToA0M HauMeHbLUUX KBaapa-
ToB AN MTBE v pe3ynbTupyioliee ypasHeHue. MNpoBepsaoT 3HaYeHne Koppenauumn r2 4na Kaxaoro kannbpo-
BOYHOr0 OKcureHaTa. 3HauyeHue 12 4o/mKHO 6bITb He meHee 0.99.

KoadhchuupmeHT oTknnka getekropa

PucyHok 3 — lMNpuMep KBagpaTUYHOI annpokcumaumum MeTofoM HaMeHbLNX KBaapaToB aAnss MTBE

11 MpoBegeHne ncnbITaHui

11.1 XpaHAT 06pasubl B XON04U/bHVKE 40 FOTOBHOCTW K BbINO/THEHUIO aHanu3a. Nepes Hayanom aHa-
nv3a goBoaaT obpasubl 40 TemnepaTypbl OKpyXatoLeli cpeabl.

11.2 B3BeLwnBalOT KOHTeliHep AN 06pasLa C KPbILWKO/ ¢ cCaMOyNI0THALLLENCA Pe3MHOBO MeMbpaHoii
¢ nonuteTpadTopaTuieHoBbiM (PTFE) nokpbiTem. MepeHocaT oT 1 a0 10 r o6pa3ua B KOHTeliHep 1 repMe-
TWYHO 3aKkpblBaloT. B3BelunBatoT KOHTelHep ¢ 06pa3LoM € TOYHOCTbIO A0 0.1 Mr 1 3anucbiBalOT Maccy MChbl-
Tyemoro o6pasua.

11.3 Bo B3BELLEHHbIA KOHTEHep ¢ 06pasLoM BBOASAT Yepe3 pe3nHOBYD MeMO6paHy Takoih 06beM BHY-
TPEeHHero ctaHgapTa, KOTOPbIA MCMONb30BaM NpW NOATOTOBKE CTaHAapTHbIX 06pasuoB. 3anucbiBaldT Maccy
[o06aBfIeHHOro BHYTPEHHEro cTaHgapTa ¢ TOYHOCTbIo f0 0.1 Mr. Macca BHyTpeHHero craHaapTa fo/mkHa 6bITb
B AnanasoHe oT 2 % A0 6 % OT mMacchl UCnbITyeMoro obpasua, Ho He meHee 50 wr.

11.4 TwaTensHO nepemeLumBatoT obpasey, (6eH3UH N/KC BHYTPEHHWI cTaHAapT). MNepeHocsaT ammkBoTy
pacTeopa B Buasly. COBMECTUMYIO C aBTOCaMM/IEPOM, EC/IM UCMOMNb3YIOT Takoe obopygosBaHue. MepMeTUyHo
3aKpbIBAIOT BTy KPbILLKOWA C cenToi ¢ nonuteTpadtopaTnneHosbiM (PTFE) nokpbiTuem.

11.5 BBOAAT cOOTBETCTBYHOLLEE KONMUYecTBO o6pasua (ot 0.1 go 1.0 MK). cogepXallero BHyTPEHHUIA CTaH-
JapT. B xpomarorpad ¢ UCnosib30BaHNeEM TOro xe MeTofa 1 o6beMa obpasua, YTo 1 A48 KaIMbpOBOYHbIX CTaH-
fapToB. O6beM KCMbITyeMOro o6pasLia He AO/HKEH MPeBbIWaTbh EMKOCTb KOMIOHKW WAV IMHEHOCTb AeTekTopa.

11.6 MonyvatoT naowanm NUKoB N BpeMs yAepXMUBaAHUA C NOMOLLbIO 3/1EKTPOHHOIO MHTerpaTopa wamu
KOMMbloTEpPa W. NpU He06XoAMMOCTM, camonucLa.
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12 BbluMC/eHMS U OCOPM/IEHME Pe3y/bTaToB

12.1 BblYMCAAOT cofepxaHne Kaxaoro naeHTMuLpoBaHHOro oOkcureHaTa B MaccoBbIX MPoLeHTax.

12.1.1 MNocne naeHTUUKaLMM OKCUTeHaTOB N0 3HAYEHUAM WX BPEMEHWN yAepXuBaHUS nonyyatT nso-
LWaay NMKoB BCEeX KarMbpOoBOYHbIX OKCMTeHATOB 1 M/IoWab NUKa BHYTPEHHEro cTaHAaapTa. BelumcnsioTt koad-
DULMEHT OTKIMKA AeTeKTopa rsps Ansa Kaxaoro n3 okcureHatos no copmyne (3) (cm. 10.3.1).

12.1.2 BblunMcnsAT KO3AMULMEHT OTHOLWEHMUA Macc amfs Ans KaxAoro naeHTUguLMpoBaHHOro OKCu-
reHata B o6pasue 6eH3nHa, noacTaBnas KoadMUMEHT OTKIVKA AeTekTopa AN1S Kax[oro oKcureHata rsp, u
KoathhULMEHT KBagpaTnyHol perpeccum no cpopmyne (5) (cm. 10.3.1).

12.1.3 BbluncnsoT cogepXaHue Kaxaoro ugeHTuuLmMpoBaHHOro okcureHara ivs . % macc., B 6eH3nHe
no popmyne

_ (amr5)(WI>(100%)
» Wg 'O’

rae amts — koahnUMEHT OTHOLLEHNSI Macc, onpeaesieHHbId no 12.1.2;

W, — Macca BHyTpeHHero ctaHgapTa, fo6aBneHHoro B oobpasel, 6eH3unHa, I

Ly, — macca obpa3ua 6eH3nHa, T.

12.1.4 Ecnu copepxaHue nioboro okcureHata B MaccoBbIX NPOLEHTaxX NPeBbILLAET ero KasIMOGPOBOYHbII
AvanasoH, To obpasel, rpaBUMeTpuyeckn pasdbaBnaioT 6EH3MHOM, He COAEePXKaLlM OKCUTeHATOB, 4,0 KOHLEeH-
Tpauuu B npejgenax KannbpoBOYHOTO fuanasoHa 1 aHaM3npyoT pasbasneHHblli obpasel no pasgeny 11 un
12.1. KoppeKTUpyoT BCe 3HAYEHNA COAEePXaHUs OKCUreHaTOB B MAacCCOBBIX MPOLEHTaX YMHOXEHUEM Ha KO3-
ULneHT pasbaBneHus.

12.2 Bbluncnsiot obuiee cogepxanme HengeHTUMULMPOBAHHbBIX OKCUIeHaToB B MacCOBbIX NpoLeHTax
no AaHHbIM, nosyvyeHHbIM Ana MTBE.

12.2.1 CymmupyloT nnowagn nukoB HenAeHTUMULNPOBAHHbIX OKCUreHatoB. He yuuTbiBaloT naoLla-
[V NUKOB PacTBOPEHHOTO KWC/OpoAa, BOAbl W BHYTPEHHEro craHgapra. BblumcnsanT KoaduUneHT oTkIun-
Ka fgeTekTopa rsp, 418 CyMMMUPOBaHHbIX Niowanein HenaeHTUULMPOBaHHbIX OKcMreHaToB no copmyne (3)
(cm. 10.3.1).

12.2.2 BblUUCAAOT KOIPMULMEHT OTHOLLEHNSA MacC amts AN HenAeHTUMULMPOBaHHbLIX OKCUreHaToB B
o6pasue 6eH3nHa no copmyne (5) (cm. 10.3.1). ucnonb3ys KoauuneHT oTkIvKa aetekTopa (onpegenex-
HbIl N0 12.2.1) 1 KO3MLMEHTbI YypaBHEHNA KannbpoBOYHOI kpuBoli ansa MTBE.

12.2.3 O6Lee cofepxaHvne HengeHTUMULMPOBaHHbIX OKcureHaTos (% macc.) onpefensioTt no opmy-
ne (6) (cm. 12.1.3) B nepecuyeTe Ha MTBE.

12.3 BbluncnsoT obliee cofepxaHue Kucaopoga B MacCcoBblX NpoLeHTax B obpase 6eH3nHa cnepyto-
Lwmm obpasom.

1231 MpeobpasyloT cofepxaHne Kaxaoro UHAMBUAYa/bHOrO WAEHTUMULMPOBAHHOIO OKCUreHata B
MaccoBbIX MPOLLEHTaxX B COAepXaHe KMCN0poAa B MacCOBbIX MPOLEHTaX U CYMMUPYIOT Mo hopmynam;

N _v (ws)(16.0)(NS
ucal-" L. )
nnn

[W)I16.0HW,1  [2)[16.0][/Y21 x
U cal * M, + M2 (8)

roe Ocal— obLee cofepxaHne Kucnopoga B UaeHTUuLMpoBaHHbIX OKcureHatax. % macc..
WS — COJiepXaHve KaxAoro okcureHaTa, onpegeneHHoe no popmyne (6), % macc.:
16.0 — atromHas macca Kucnopoja:
— 4MCNO aTOMOB KNC/IOPOAa B MOJIEKY/IEe OKCUreHaTa:
M\ — MONleKy/iipHas Macca oKcureHaTa, ykasaHHas B Tabnuue 2.
12.3.2 MpeobpasyloT 0bLee coaepxaHne HengeHTUULNPOBaHHbIX OKCUTeHaTOB B MACCOBbIX NPOLLEH-
Tax B nepecyete Ha MTBE B cogepxaHue Knucnopoaa B MacCoBbIX NPoOLieHTax no opmysne

*10)(16.0)(/
T ( rO)(M )(Ivs) ©)

rae Ouncal — oblee coaepxaHne KUCopoaa B HenAeHTU(MLMPOBaHHbLIX OKCUreHaTax. % Macc.;

10
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ivsu — cofepxaHne mengemMTuduLMpoBaHHbIX OKCUreHaToB B nepecuyete Ha MTBE, % macc.;
16.0 — aTomHas macca kucnopoga,
Als— uncno atomoB kucnopoga B mosekyne MTBE;
L. — monekynsapHas macca MTBE. npuBefeHHasn B Tabnuvue 2.
12.3.3 BbluncnsioT obluee cofepxaHue KAcnopoja B MaccoBbIX NpoueHTax B obpasue 6eH3nHa, CyM-
MUPYSA 3HAYEHUSA NAEHTUMDULMPOBAHHBLIX N HENAEHTUPULMPOBAHHBLIX KOMIMOHEHTOB :

°to,=oe * O, ..+ (10)

124 3anucbiBalT CoAepPXKaHNE KaXA0ro MAEHTU(ULMPOBAHHOIO OKCUreHaTa B MacCOoBbIX NPOLEHTax C
TOYHOCTbIO 0 0,01 %. Takke 3an1cbiBaloT o6LLee cogepxaHne KMcaopoaa B MacCoBbIX NPOLieHTax B obpasLie
6eH3uHa ¢ To4HocTblo f0 0,1 %.

13 KoHTponb KavectBa
13.1 ExeIHEBHO NMPOBEPSAIOT BHYTPMIAbopaTopHy NOBTOPSAEMOCTb Y TOYHOCTb aHanm3a.

13.1.1 BHyTpunabopatopHas NOBTOPSEMOCTb:

13.1.1.1 CtaHfapTHble 06pasubl KOHTPO/IA KayecTBa MOXHO NPUIOTOBUTb U3 TEX Xe KUcropoaconep-
Xalnx UCXOAHbIX Marepuanos, NMPUIroToB/IeHHbIX Mo 10.2 1 COOTBETCTBYIOLWUX AnanasoHy, NpuseaeHHOMY B
13.1.1.4.

13.1.1.2 TOTOBAT ¥ aHaNU3UPYT ABaXAbl CTaHAapTHble o6pasLbl KOHTPOASA KayecTBa B COOTHO-
LWeHNn oAMH obpasel, Ha aHanu3Vpyemyl NapTuio WM MUHUMYM OAMH o6pasel, Ha AecATb 06pasLos,
B 3aBMCMMOCTM OT TOTO, YTO BbIMOJIHAIOT Yallie.

13.1.1.3 Kaxablii 06paseL, UcnbiThiBaOT, CO6M04as BCe Tanbl NOATOTOBKM 06pas3ua.

13.1.1.4 fonycTumblii Auana3oH A onsA obpasLoB AO/KEH COOTBETCTBOBATL C/IeAYHLNM Npefenam:

OkcureHart CopepxaHue. % macc. BepxHwuii npegen
AnanasoHa. % macc.

MeTtaHon o1 0.20 go 1.00 0,010 + 0.043C

MeTtaHon ot 0.20 go 1,00 0.053C

OtaHon o1 0.20 o 1.00 0.053C

MeTtun-rnpcT-6yTunossiin acgoup (MTBE) ot 0.20 go 1,00 0.069 + 0.029C

Ounnzonponunossiii acomnp (DIPE) oT1 0.20 go 1.00 0.048C

OTun-tpeT-6yTNNOBLIN 3chunp (ETBE) ot 0.20 go 1.00 0.074C

mpem-AmMunmeTnnosblili agmp (TAME) ot 0.20 go 1,00 0.060C,

rae C = (CO + Cd)/2;

P=1]C0- CJ;

CO — KOHLEHTpauua B UICXOLHOM 06pasLie;
Cd — KoHuUeHTpauus B obpasLe.

13.1.2 lNpu npeBbILEHNN YKa3aHHbIX NpeaesioB onpeaensaoT UCTOYHUKN NOrpeLHoCTN aHannsa, BHOCAT
COOTBETCTBYIOLLME KOPPEKTUPOBKN M MOBTOPHO BbIMOJHAIOT BCE aHaNu3bl, BKIOYas aHann3 rnocnegHero o6-
pasua. noATBepXAatoLnii COOTBETCTBUE crneundukaLmam.

13.2 BHyTpunabopaTopHas TOYHOCTb

13.2.1 Ecnv usmepeHHasi KOHUeHTpaLmsa B cTaH4apTHOM obpasLe KOHTPOS KayecTBa He COOTBETCTBYET
[AvanasoHy TeopeTuyeckoi koHueHTpauun(100,00+6.00)%ansBbIGpaHHOrOOKCUreHaTaccogepxanneml.0%
unn 6onee, To oNpeaensloT NCTOYHUKN MOrPELUHOCTU aHanun3a, BHOCAT COOTBETCTBYHOLLME KOPPEKTUPOBKM U
MOBTOPHO BbIMOJIHAT BCE aHasn3bl, BKIOYas aHainu3 nocnefHero ctaHjapTHoro obpasua, noaTsepxaao-
LM cooTBETCTBME CrneuudrKaLusam.

13.2.2 HesaBucumble cTaHAapTHble 06pasLlibl MOXHO NPUOGPecT uan NoAroToBUTL U3 MaTepuasos,
KOTOpble He UCMOMb3YTCA 415 NOATOTOBKM CTaHAapTHbIX 06pa3L0B KOHTPONSA KayecTBa U KOTOpPble AO0/KHbI
6bITb NPUTrOTOB/IEHBI APYTMM aHa/IUTUKOM. [18 yCTaHOB/IEHHbIX NPeAesioB, ykasaHHbIX B 13.2.2.2, KOHUEHTpa-
LMAa cTaHAapTHbIX 06pas3LoB JO/MKHa COOTBETCTBOBATL AnanasoHy, ykasaHHomy B 13.1.1.4.

1n
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13.2.2.1 HesaBucuMble cTaHAApPTHbIE 06pasLbl aHaNU3NPYIOT, UCXOAS U3 COOTHOLLEHWUS OAVH He3aBuUCu-
MbIl cCTaHAapTHbIA 06paseL, Ha aHaM3npyeMyto NapTuio UIn He MeHee OAHOro He3aBWCMMOro CTaHAapPTHOrO
obpasua Ha CTo 06pas3LoB B 3aBUCYMOCTM OT TOFO, YTO BbINOHAT 60/1ee YacTo.

13.2.2.2 Ecnv usamepeHHas KOHUEHTpauus B He3aBUCMMOM CTaHAapTHOM obpasue He COOTBEeTCTBYeT
AnanasoHy TeopeTuyeckoin koHueHTpauun (100.00 + 10,00) % Aans BbIGpaHHOIO OKCUreHaTa C cogepXaHuem
1.0 % macc, unm 6onee, To onpeaensAT UCTOYHUKN NOTPELUHOCTU aHann3a, BHOCAT COOTBETCTBYHOLLME KOP-
PEeKTUPOBKM 1 NOBTOPHO BLIMOJIHAKOT BCE aHaNu3bl, BKIOYas aHa/iu3 nocsefHero He3aBncMMoro cTaHgapTHo-
ro obpasua, NoATBEPXAAtoLLMI COOTBETCTBMUE cneuudukaLmsam.

133 [na KOHTPONA Bapunaunn n3MepeHuii CTaHAapTHbIX 06pa3LL0B KOHTPO/IA kayecTsa W He3aBUCUMbIX
CTaHZapTHbIX 06pasLoB C Lenbld onTUMMU3aLnm pernctpauum BbIGPOCOB N obecneveHns cTtabuabHOro npo-
Lecca nsMepeHns MOXHO UCMOJIb30BaTb KOHTPOSIbHbIE KapTbl.

14 Tpeyn3noHHOCTL N CMELLLeHnEe

14.1 Pe3ynbTatbl 6bIM NOAYYEHbl HA OCHOBaHWW CAWYEHWUS Pe3y/bTaToB KPYroBblX M3MepeHuin 13 ok-
cureHaToB v 06LLero cogepxanus kucnopoga B 12 obpasuax 6eH3nHa B 10 nabopatopusax. MpeunsnoHHOCTb
MeTofa ycTaHOB/IEHa N0 pe3ysibTaTam CTaTUCTMYeCcKon 06paboTkn pe3yibTaToB MexnabopaTopHbIX ccieao-
BaHUiA C UICNONb30BaHNeEM 1,2-AnMEeTOKCM3TaHa B KauecTBe BHYTPEHHEro cTaHjapTa.

14.1.1 NMoBTOPAEMOCTb

PacxoxaeHve pe3ynbTaToB nocnefoBaTebHbIX NCMbITaHWA, NOYyYEeHHbIX OAHUM 1 TEM Xe onepaTopoM
Ha O4HOW 1 TOV e annapaTtype Npy NOCTOSAHHbIX Pab04nX YC/I0BUAX HA MAEHTUYHOM UCTbLITYEMOM MaTepuane
B Te4YeHne ANUTENIbHOro BPeMeHW Npy HOPMasibHOM Y NMPaBWIbHOM BbIMO/THEHUU HACTOSLLEro MeToAa, MOXeT
npesbIlaTh CeAyLine 3Ha4eHNs TONIbKO B OAHOM C/lyYae U3 gsaguatu (cMm. Tabnuuy 3).

[MoBTOPSIEMOCTb 4,05 OKCUrEHATOB B HEH3UHE

KomMnoHeHT [MoBTOpPAEMOCTb
MeTtaHon (MeOH) 0.07 (X° 49) A>
OtaHon (EHOH) 0.03 (X092)
M3onponaHon (iPA) 0.04 (X0 54)
Tpern-bytanon (tBA) 0.05 (X° 65)
H-Mponaxon (NPA) 0.04 (X0 35)
MeTun-TpeT-6yTnnosbin acomp (MTBE) 0.05 <X° 58)
enrop-bytaHon (sBA) 0.03 (X° 54)
[vnzonponunoseiii achup (DIPE) 0.05 (X° 65)
M306yTaHon (iBA) 0.03 (X° 79)
OTun-TpeT-6yTUnoBbIi adup (ETBE) 0.04 (X° iie)
wpern-MeHtaHon (tAA) 0.05 (X041)
H-ByTaHon (NBA) 0.06 (X0-46)
mpom-AmMuiMeTnnoBelli acup (TAME) 0.04 (X° 58)
ObLee cogepxaHue Knucnopoga 0,03 (X° 93)

)X — CpepHeaprihmeTnyeckoe 3Ha4eHNe CoAePXaHNsa KOMMOHeHTa. % Macc.

12
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14.1.2 Bocnpon3soguMOCTb

PacxoxzeHve pe3ynbTatoB ABYX eAWHWYHbIX U HE3ABUCUMbIX UCMbITAHWIA, MOMYYEHHbIX PasHbIMK One-
patopamu. pa6oTallWwyMU B pasHbIX 1abopaTtopusix Ha MAEHTUYHOM WCMbITYEMOM MaTepuasne B TeueHue
ONUTENBHOTO BPEMEHW, MOXET MpeBbilaTth Cleaylolime 3HadeHUss TONbKO B OAHOM crlydae U3 ggafuatu
(cm. Tabnuuy 3).

Bocnpon3soauMOCTb A8 OKCUTeHaToB B 6eH3NHe

KoMnoHeHT BocnpounssoanmocTb
Metanon (MeOH) 0.25 (X°-8B)*>
OtaHon (EHOH) 0.27 (X080)
M3onponaHon (iPA) 0.21 (X071)
Tpern-bytaHon (iBA) 0.20 (X° 80)
H-MponaHon (NPA) 0.17 (X° 88)
MeTtun-Tpern-6ytunossiii acoup (MTBE) 0.10 (X0 95)
Brop-bytaHon (sBA) 0.17 (X073)
[Oumnsonponunoseblii acpup (DIPE) 0.16 (X065)
M3o6yTaHon (iBA) 0.19 (X° 83)
OTun-TpeT-6yTUNOBLIA 3dup (ETBE) 0.25 (X079)
Inpern-NeHTaHon (tAA) 0.18 (X0 55)
w-bytaHon (nBA) 0.22 (X° 30)
Tpern-AmunmeTnnossblit acomp (TAME) 0.24 (X0 89)
ObLuee cofepxaHue Knucnopoga 0.13 (X° 83)

A>X — CpefHeapuMeTnyeckoe 3HaueHne cogepxarnn komnoHexTa {% macc.).

14.2 CwmeleHune

B HacTosALlee BpemMA CMeLeHNe He yCTaHOB/EHO.

14
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MpunoxeHue JA
(cnpaBoyHoeE)

CBe/fleHUsi 0 COOTBETCTBUM CCbIIOYHbIX CTaHAapToB ASTM
MEeXrocyapCTBEHHbIM CTaHAapTam

Ta 6nuuya OAN

CTeneHb O603HayYeHNe U HanMeHoBaHue cooTBeTCcTBYHOUWETO
O603HayeHne cCbl/IOYHOTO cTaHgapTa ASTM
cooTBETCTBUA MeXrocygapCTBeHHOro craHgapra
ASTM D 1744 — .
ASTM D 4057 NEQ FOCT 31873—2012 «HedTb 1 HedhTenpoayk-
Tbl. MeToAbl py4HOro oT6opa npo6»

ASTM D 4175 _ .
ASTM D 4307 — :
ASTM E 594 _ .
ASTM E 1064 — *
ASTM E 1510 — :

* COOTBETCTBYIOLLNI MEXTOCYAaPCTBEHHbIN CTaHAAPT OTCYTCTBYET. [0 €r0 yTBEPXAEHNUS PEKOMEHAYETCS UCNOSb-
30BaTh NEPEBOJ Ha PYCCKMIA A3bIK AaHHOrO cTaHAapTa ASTM.

MpumeuyaHune — B HacToAwei Tabnuue MCnonb3oBaHO cnefyloliee ycioBHoe 0603HaueHne creneHn
COOTBETCTBUA CTaHAapToB:
NEQ — HeakBMBas/IeHTHblE CTaHAApPThI.

15
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