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[lpeancnoBue

Llenn, oCHOBHbIE NPUHLUMBI UOCHOBHOW NOPSA0K NpoBeaeHUs paboT No MeXrocyaapcTBEHHOW cTaHaap-
Tu3auum yctanoBnenbl FOCT 1.0—92 «MexrocygapctBeHHas cuctema ctaHgapTuzaumnn. OCHOBHbIE MONOXKe-
HUa» UTOCT 1.2—97 « MexrocygapcTBeHHas cuctema ctaHgapTusaumn. CtaHaapThl MEXrocyaapCTBEHHbIE,
npaBuna u pekoMeHaaunun rno MexrocygapcTBeHHOW ctaHaapTusaumn. Nopsaaok paspadboTkm, NPUHATUNA, MPU-
MeHeHNs, OOHOBMEHUA 1 OTMEHbI»

CBepgeHUA o cTaHgapTe

1 NMOAIrOTOBJIEH OTKpbITEIM akLuMoHepHbIM 0bulecTBOM «[ aznpom» U PegepanbHbIM rocyaapcTBEH-
HbIM YHUTaAPHbLIM nNpeanpuaTuem «BcepocCcUncknn HayvyHo-UccrnegoBaTeNbCKUA UHCTUTYT MeTPONoruu
am. O.WN. Mengeneesa» (PI'yll «BHAMM um. .. MeHaeneeBa») Ha ocHOBe COOCTBEHHOTO ayTEHTUYHOTO
nepeBoda cTaHgapTa, yKasaHHOro B NyHKTe 4

2 BHECEH ®epgepanbHbIM areHTCTBOM MO TEXHUYECKOMY perynmpoBaHuio U MeTponornn

3 NMPUNHAT MexrocygapcTBeHHbLIM COBETOM NO cTaHdapTusauun, MeTponormm n ceptudoukauim (Npo-
TokoNn Ne 33 o1 6 noHa 2008 r.)

3a NPUHATUE cTaHdapTa NPoreriocoBanu:

KpaTtkoe HaumMeHOBaHWE CTpaHsbl Koa cTpaHsbl CokpalleHHOEe HAaMMEHOBAHUE HALMOHANBHOIO opraHa

no MK (MCO 3166) 004—97 | no MK (MCO 3166) 004—97 no crtaHgapTu3auniu

AsepbanmxaH AZ A3cTaHgapT

benapychb BY “occTtaHpgapTt Pecnybnuku benapychb

{asaxcraH KZ “occTaHpgapT Pecnybnuku KasaxcraH

{bIprbl3cTaH KG {blprbl3cTaHaapT

MonaoBa MD MongoBa-CtangapT

Poccnnckas Pegepauyuns RU depepanbHOE areHTCTBO MO TEXHUYECKOMY PEryrMpoOBaHUIO

N METPOIOIMM

TamKUKNCTaH TJ TampKukcTaHgapT

TypkmeHucTaH T™ [naBroccnyxba « TypKMeHcTaHaapTnapbI»
Y3beknctaH UZ YactangapT

YKpaunHa UA [ocnoTpebecTaHaapT YKpaviHbl

4 HacTtodawumn ctaHgapT siBnsieTca MoanpnUMpoBaHHbIM MO OTHOLUEHUIO K MeXayHapoaHOMY cTaHaapTy
NCO 6974-6:2002 «I'a3 npupogHbin. OnpedeneHne coctaBa MeTOA40OM rasoBoU XpomaTtorpagpum ¢ OLEHKOW
HeonpegeneHHoCTWU. HacTb 6. OnpeageneHue sogopoaa, renud, Kucrnopoada, asota, AuoKcuaa yrrnepoaa n yrne-
BogopoaoB C,—C, € 1Mcnonb3oBaHMeM Tpex KanunnapHbiX KonoHok» (ISO 6974-6:2002 «Natural gas —
Determination of composition with defined uncertainty by gas chromatography — Part 6: Determination of
hydrogen, helium, oxygen, nitrogen, carbon dioxide and C, to C, hydrocarbons using three capillary columns»).
[Tpn 3TOM OONONHUTENbHLIE NOMOXEHUA, BKNOYEHHbIEe B TEKCT cTaHgapTa 4ns ydeTta noTpedbHoCTen HalMo-
HanbHOW 3KOHOMUKN M/MNK 0CODEHHOCTEN MeXrocyaapCTBEeHHON cTaHAapTU3aLU 1, BblaeneHbl KYPCUBOM

5 lNpukazom PeagepanbHOro areHTCTBa NO TEXHUYECKOMY pPerynmpoBaHuio M MeTPONorn o1 3 Aekabps
2008 r. Ne 340-ct mexrocyoapctBeHHbIM cTaHgapT N'OCT 31371.6—2008 (MCO 6974-6:2002) BBeaeH B
OEeNCTBUE B Ka4vecTBe HaunoHanbHoro ctaHgapta Poccunckon Pegepaunm c 1 auBaps 2010r.

o BBEAEH BIEPBbIE

ViHcbopmalusi 0 88e0€eHUU 8 Oelicmeaue (fpekpaljeHuuU delucmeaus) Hacmosuwie2o cmaHOapma rnybrnuky-
emcs 8 ykazamerne « HauyuoHarbHbie cmaHoapmaiy.

ViHgbopmauusi 0b usaMeHeHUsIX K HacmosuweMy cmaHOapmy rnybrnukyemcs 8 ykazamerne «HayuoHarnbHeie
cmaHoapmel», a mekcm U3MeHeHUU — 8 UHPOopMaUUOHHbLIX YKa3zamernsax « HayuoHanbHble cmaHolapmael».
B cny4yae nepecmompa unu ommMmeHbl Hacmosueao cmaHoapma coomeemcemeyrouwiasl UHgopmauyuss byoem
onybrnukoeaHa 8 UHPOPMaUUOHHOM yKa3zamerne « HayuoHarnbHbie cmaHoapmbiy

© CTtaHpgapTtuHcpopm, 2009

B Poccunckon ®egepaunm HacToAWMA cTaHOapT HEe MOXKeT ObITb NONHOCTLIO UM YaCTUYHO BOCNPOU3-
BeeH, TUPaXXMPOBaH 1 pacnpocTpaHeH B KadecTBe opunumanbHOro nusgaHus oes paspeweHmns PegepanbHoro
areHTCcTBa No TeXHNYECKOMY perynmpoBaHuUC U MeTpoNorn
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rOCYAAPCTBEHHBIM CTAHAAPTAM. . . . . . o o o i e e e e e e e e e e e e e e e e e e e 14



OCT 31371.6—2008

BBenoeHue

Komnnekc MexrocygapcteeHHblXx cTaHgaptoB [OCT 31371.1—2008 (NCO 6974-1:2000) —
[OCT31371.6—2008 (NCO6974-6:2002)nI'OCT 31371.7—2008 nog obwmum HanmeHoBaHneMm «l asz npupoa-
Hbin. OnpepgeneHne cocTaBa MeTOAOM Tras3oBOM XpomMaTorpapum €  OLEeHKoW HeonpeaeneHHOCTU»
(Qanee — KOMMNJIEKC CTaHAapTOB) COCTOUT U3 creayioLlmx YacTen:

- YHacTb 1. PykoBoACTBO NO NpoBedeHUo aHanmaa;

- YHacTtb 2. XapaKkTepUCTUKN N3MEPUTENBHOWN CUCTEMbBI U CTATUCTUYECKNE OLLEHKA AaHHbIX;

- YacTb 3. OnpegeneHne soagopoaa, renus, kKucnopoada, asora, Anokcuaa yrnepoaa m yrnesogopoaos ao
Cg C Ucnonb3oBaHWeM ABYX Hacao4YHbIX KOJTOHOK,;

- YacTtb 4. OnpegeneHune asoTa, Anokcuaa yrnepoga v yrnesogopoaos C,—C-n Cy, B nabopatopummc
MOMOLLbIO BCTPOEHHOM M3MePUTEeribHOW CUCTEMbI C UCMONb30BaHNEM ABYX KOINOHOK;

- YHacTtb 5. OnpeaeneHue asota, anokcuaa yrnepoaa u yrnesogopoaos C.—C.n C,, B nabopartopnn u
NpW HeNpepbIBHOM KOHTPOME C UCMONb30BaHNEM TPEX KONMOHOK;

- YacTtb 6. OnpegeneHne Bogopoaa, rennd, KUCnopoaga, a3orta, gnokcuga yrnepoga v yrnesoaopoaos
C,—Cg4 cucnonb3oBaHMeM Tpex KannnnapHbIX KONOHOK;

- YacTtb 7. MeToauKka BbINONMHEHUA U3MepeHU MONAPHOW 40N KOMMOHEHTOB.

KoMnnekc ctaHaapToOB pacrnpocTpaHsaeTcs Ha U3MepeHUs MonNapHOWU Ao KOMNOHEHTOB NMPUpoaHOoro
rasa xpomaTtorpagpumyeckMm MeTo4oM C OLeHKOM HeonpeaeneHHOCTU U3MepPeHUN.

Yactn 1—6 asnqatca MoandpuuUnpoBaHHbIMU MO OTHOLWIEHUIO K COOTBETCTBYOLWMM MeXayHapoaHbIM
ctaHaaptam MCO 6974-1 — NCO 6974-6.

B yactn 7 npuBeaeHa MeTogunKka BbINONHEHUA U3MEPEHUN MONAPHOW A0 KOMMOHEHTOB NPUPOAHOIo
rasa, agantupytowada nonoxeHua mexayHapogHblx ctaHgaptoB UCO 6974-1 — NCO 6974-6 ¢ ydyeToM
noTpedbHocTen HaLUUoHaNbHON 3KoHOMUKM cTpaH CHIT 1 ocobeHHOCTEN MeXrocyaapcTBEHHOW CTaHOapTU-
3auun.

B HacTodalweM cTaHgapTe onucaH npeunsnoHHBIM MeTog onpeaeneHns coctaBa npupoaHoro rasa. ['lony-
YeHHble AaHHble MO COCTaBy UCMOMb3YIOT AN BblYACNEHUA TeNnNoThl CropaHna, 0OTHOCUTENBHOW NITOTHOCTU U
yncna Bobbe.

[na peannsaymm metoga HeoOXoAUMO NPUMEHEHNE TPEX KONOHOK, YCTAHOBMNEHHLIX B ABa ra3oBbIX XPO-
MaTtorpada.

Bcneacteune BLICOKOW pasgennuTenbHOW CNOCOOHOCTU MCMOMNb3yeMbIX KanUnNsAPHBbIX KONMOHOK KOMMOHEH-
Thl, OOBIYHO HE NPUCYTCTBYIOLLME B NPUPOAHOM rase, HoO NPUCYTCTBYIOLLME B HEKOTOPLIX UMUTaTOpax Npupoa-
HOMO rasa, Takke MOryT ObiTb ODHapyXeHbl ¢ NOMOLWbID 3TOro Metoga. [AononHUTeNnbHO ANS aHanusa
MMUTaTOPOB NPUPOAHOIC rasa UCnosnb3yoT MeTaHaTop.

B HacTosiLleM cTaHaapTe npeacTaBneH oAuH U3 MeToAO0B, KOTOP LI MOXHO MCNONb30BAaThL ANA onpeje-
neHus coctasa npupogHoro rasa B cootTBeTctBUM Ccl OCT 31371.1mnTOCT 31371.2.

IV
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(MCO 6974-6:2002)

M E X T O CY 3D APCTWUBEWUHH bl I C T A H O A P T

a3 npupogHbIN

ONPEOENEHUE COCTABA METOOOM FA30BOU XPOMATOIMPA®UI
C OLUEHKOW HEOMPEQENEHHOCTW

acTtb 6

ONPEOENEHUE BOOOPOLA, 'EJINA, KUWCIHOPOLOA, ASOTA, AUOKCULOA YITIEPOOA
NYIrnmeeBoaorPOaoOB Ci—Cs C UCIHNOJIb3OBAHUEM TPEX KATTUNTNAPHDBIX KOJIOHOK

Natural gas. Determination of composition with defined uncertainty by gas chromatography method.
Part 6. Determination of hydrogen, helium, oxygen, nitrogen, carbon dioxide and C, to C4 hydrocarbons using
three capillary columns

[laTta BBegeHna — 2010—01—01

1 Obnactb NpMeHeHUA

HacTtodawun ctaHgapT ycTaHaBNMBaeT MeTo KONMYeCTBEHHOIo rasoxpomMartorpadgpuyeckoro onpegene-
HUA coAepXXaHua Boaopoaa, renns, kucropoga, asota, Anokcunaa yrnepoaa nyrnesogopoaos C,—Cg B npobax
NMPUPOOHOro rasa ¢ UCNoNb3oBaHMEM TpexX KanumnsapHbliX KoNoHoK. MeTtog npumMmeHUM Ans aHanusa rasos,
cogepKallx KOMMOHEeHTbI B AnanasoHax MONSIpHOW Ao, npuBegeHHbIX B Tabnuue 1, M obblMHO NpUMeHsIeTCS
B NnabopatopHbIX ycrnoBusix. lNpuBeaeHHble AnanasoHbl orpaHudeHbl obnacTbio, AN KOTOPOWU OLeHeHa
HeonpeaeneHHOCTb, U MOTYT ObITb YXKe, YEM peanusyemMble Ha KOHKPEeTHLIX XpoMaTtorpadgax. Metoa MOXeT
ObITb NPUMEHEH, AaXe ecn oaUH UM HECKONBKO KOMMOHEHTOB B Npobe 3TUM MeTOA0M He OOHAaPY)KUBALOTCS.

HacTtoawmm ctaHgapt cneayetT npuMeHaTb coBMecTHO c T OCT 31371.1 nlr'OCT 31371.2.

MeToa Takke MOXeT ObITb NPUMEHEH K aHanM3y UMUTaTOPOB NPUPOAHOro rasa.

[TpwumeyaHwne— [JononHntenbHas nHpopmMauus No NPUMEHEHUIO 3TOIFO MeToAda Npu onpeaeneHnmn cocTaBa
MMUTATOPOB NMPUPOHOro rasa TakKe NpMBoOANUTCH B HACTOALLEM cTaHaapTe.

Tabnwnya 1 — OuanazoHbl MONAPHOW AONMU KOMMNOHEHTOB, HA KOTOPbIE pacnpocTpaHAeTCcHa HACTOAWMN cTaHaapT

KOMMOHEHT Gopmyna MonsipHasa gons, %

[[enun He 0,002—0,5
Boaopoa H- 0,001—0.,5
Kncnopon O, 0,007—5
A30T N 0,007—40
MeTaH CH4 40—100
Okcup yrnepopga® CO 0,001—1
Hnokcng yrnepoga CO, 0,001—10
OTUH (aueTuneH)” C->H- 0,001—0.5
ATunen® C-H. 0,001—0.5
ITar C-oHg 0,002—15
Tponen® ® CsHe 0,001—0,5
TponaH® CsHs 0,001—5
N30byTaH C4H1o 0,0001—1
H-byTaH C4H1o 0,0001—1
2,2-umeTnnnponaH (HeONeHTaH) CsH 1 0,0001—0.,5

U3pgaHune odbmumanbHoe
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OkonyaHue mabnuubi 1

KOMMNOHEHT Gopmyna MonapHaa gonsa, %
2-MeTtnnbyTtaH (M30neHTaH) CsHq» 0.0001—0,5
H-[leHTaH CsH 15 0,0001—0,5
LinknoneHTtaH CsHqg 0,0001—0,5
2,2-AnmetnnbyTaH CsH14 0.0001—0,5
2,3-AnmeTnnbyrtaH CsH14 0,0001—0.,5
Z2-MeTmnnnenTtaH CeH1a 0,0001—0,5
3-MeTunneHTaH CeH14 0,0001—0,5
H-[ ekcaH CgH14 0,0001—0.,5
beH3on CsHs 0,0001—0,5
lnknorekcaH CgH 1o 0,0001—0,5
“enTaHbl® C-Hqq 0,0001—0,5
MeTunnuunknorekcan C7H14 0,0001—0,5
Tonyon C-Hs 0,0001—0,5
OkTaHbI® CsHis 0,0001—0,5
Kevnonsl® CsHig 0,0001—0,5

¢ OTN KOMMNOHEHTbI 06bIYHO OTCYTCTBYIOT B NPUPOAHOM rase, HO NPUCYTCTBYIOT B UMUTaTOpPE NPUPOAHOro rasa.

b PasgenbHoe onpeaenexHue nponada n nponeHa 3asucuUT OT UCTIONb3YEMOWN KONTOHKM.

° BkntovatoT cregyrolme KOMIMOHEHTbI: H-TenTaH, 2-MeTUNrekcaH, 3-mMeTunrekcaH, 3-aTunneHTaH, 2,2-guMeTun-
NeHTaH, 2,3-AMMETUINENHTAaH, 2,4-auMeTunneHTad, 3,3-auMeTUNneHTaH, 2,2,3-tpumetunbyrtaH. He Bce naomepbl Mo-
iyt ObITb OTAENEHLI APYr OT Apyra.

9 BknovaroT crneayowme KOMNOHEHTbI. H-OKTaH, 2-MeTUIMrenTaH, 3-MmeTunrenTtaH, 4-metunrentaH, AUMeTUNLNKITO-
reKCaHbl, 2,2-aMMeTUnrekcaH, 2,3-anMeTunrekcaH, 2,4-auMeTunrekcaH, 2,5-aumMmeTunrekcad, 3,3-OUMMEeTUINTEKCAaH,
3,4-ANMEeTUNreKkcaH, 2,2,3-TPUMETUINENHTAH, 2,2,4-TPUMETUNNEHTAH (M300KTaH), 2,3,3-TPUMETUNNEHTAaH, 2,3,4-TpnMe-
TUNNEHTaH, 2,2,3,3-TeTpameTnndytan. He Bce naomepol MOryT BbITb OTAENEHBI APYr OT Apyra.

° BkntovaloT crnieqylowme KOMMNOHEHTbI: O-KCUMOI, M-KCUMOM, M-KCUIOM; M- U M-KCUMNOI, KOTOpble He OTAENsIoTCA

pyr oT Apyra.

[TpuMeyaHune— I3TOT aHaANU3 MOXHO PacnpPoOCTPaHNUTb NMPW onpeaeneHHbiX yenoBusix (Hanpmmep, bonblem
obbeme npobel) Ha Bonee Taxenble, Yem Cg, yrneBogopoabl, €Crnv nx MonspHas gons npesbiwaet 1 - 107° (0,0001 %).

Hacmosuwul cmaHOapm credyem rpuMeHsImb Kak pyKkoeoocmaeo 071 co30aHuUs paboyux rnpoyeodyp 8
coomeemcmauu ¢ OCT 8.010 0519 KOHKpeMHbIX U3MepumernbHbiX 3aday ¢ y4emoM HOPM MOYHOCMU, rnpuee-
OeHHbIX8 [ OCT 31371.7.

[1pumMeuyaHue— [lononHumeribHOE [1010KeHUe HarpasneHo Ha obecrieyeHue paspabomiu HOpMamueHbIX
OOKYMEHMOS8 110 aHanu3ly KOMITOHeHMHO020 cocmaeaa rpupo0H020 2a3a 8 KOHKPEMHbLIX YCII08USX MPUMEHEHUS, 3Hayu-
mesbHO OMITUYaroWUXCs om yCriogul, yCmaHO81eHHbIX 8 KOMITIIEKCe cmaH0apmos, U ¢ y4emoM CO8PEMEHHO20 rapkKa
rnpubopos.

2 HopMaTnBHbIE CCbINKMU

B HacTosileM cTaHaapTe UCNONb30BaHbl HOPMaTUBHLIE CChINKN Ha crieayiolne MexXrocyaapCcTBeHHbIE
cTaHOapThI:

[OCT 8.010—997 [ocydapcmeeHHast cucmema obecrieyeHuss eQuHcmea uamepeHul. Memoduku
8bINOSTHEHUS U3MepeHUU. OCHOBHbIE MNMOJTOXEHUS

[OCT 31371.1—2008 (MCO 6974-1:2000, MOD) lNaz npupoaHbin. OnpeaeneHne coctaBa razoBoWu
XpomaTorpadgumn ¢ oLleHKoM HeonpeaeneHHOCTU. HacTb 1. PyKoBOACTBO NO NpoBedeHMIo aHanumaa

[OCT 31371.2—2008 (MCO 6974-2:2001, MOD) a3 npupogHbin. OnpegeneHne coctaBa MeToA0OM
ra3oBOU XpomMaTorpadunmn ¢ oLeHKoOU HeonpeaeneHHOCTU. HacTb 2. XapakTe PUCTUKN U3MepUTernbHOU CUCTEMBI
N CTAaTUCTUYECKUNE OLIEHKU AaHHbIX

[OCT 31371.7—2008 a3 npupodHkil. OrpeodeneHue cocmaga MemoooM 2a3080U XpomMamozpadhuu
C OUEHKOoU HeornpeoeneHHocmu. Yacme 7. MemoOUuKu 8bINOMTHEHUS UBMEHEHUU MOJTPHOU OO/TU KOMITOHEHMOS

[MTpumeyaHune—Illpn nonb3oBaHUM HACTOSALWMM CTAHAAPTOM LenecoodbpasHo NpoBepuTb AENCTBUE CCbINTOU-
HbIX CTAHAAQPTOB Mo yKasaTento «HaumoHanbHble CTaHAAPTbI», COCTABNEHHOMY N0 COCTOSIHUIO HA 1 SIHBAPS TEKYLLLEro roaa,
M NO COOTBETCTBYIOLLMM MHDOPMALMOHHBIM YKa3aTensiM, onyonmkoBaHHbIM B TEKYLWLEM roay. Ecnu ccbinovHbin cTaHaapT
3aMeHeH (M3MEHEH), TO NPU NONb30BAHMN HACTOSALWMM CTAaHAAPTOM CreayeT PyKOBOACTBOBATLCSH 3aMEHSIO UM (M3MEHEH-
HbIM) CTaHAAPTOM. ECnin CcCbIiNOYHbIM CTAHAAPT OTMEHEH DBe3 3amMeHbl, TO NONOXEHNe, B KOTOPOM [aHa CChINKAa Ha Hero,
NPUMEHSIETCSH B HYaCTWU, HE 3aTParnBatoLLLEN 3TY CCbINKY,.

" Ha meppumopuu Poccutickol @edepayuu deticmayem 'OCT P 8.563—36.
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3 lNMpuHuUuMn aHanunsa

3.1 AHanu3 npo6 npupoaHoro rasa

na onpeageneHna Bogopoaa, renvsa, KUcnopoaa, a3ota, guokeuaa yrnepoga v yrnesogopoaos C,—C,
MCNONb3YIOT MeTod rasoBou XpomaTtorpadpun ¢ NpUMeHeHneM Tpex KanunnsapHbIX KONoOHOK. [1nga pasaeneHuns
anokeuaa yrnepoaa (CO,) n atana (C,Hg) ucnonesytot npeasaputensHyto PLOT! konoHky.

[na pasgeneHusa NnocTosAHHbIX ra3oB renuda (He), Bogopoaa (H,), kucnopoaa (O,), asota (N,) n metaHa
(CH,) ncnonesytoT npeasaputenbHyto PLOT KONOHKY € MONEKYNAPHbIM CUTOM.

Onsa pasgenenuns yrnesogoponos C,—C, (M 6onee Tsikenbix) ncnonbdytoT WCOT2) KONMOHKY ¢ HEMosnsp-
HOW (pa3on.

[locToaHHbIe raskl: renun (He), Bogopoa (H,), kncnopoa (O,), asoT (N,) u meTtaH (CH,) onpeaensatoT C
noMoLbo AeTekTopa no TennonposogHocTn (A T11). Yrnesogopoabl C,—CgonpeaensatoT ¢ NOMOLLbIO NiaMeH-
HO-UOHU3aUnoHHoro getektopa (IMNAL).

3.2 AHanu3 MMUTaTOpPOB NPUPOAHOTrO rasa

Okecunayrnepopa (CO)nanokeup yrnepoga (CO,) onpeaensaioT ¢ nomoLbto [NAL nocne BoccTaHOBNEHUA
3TUX KOMMOHEHTOB 40 MeTaHa C MOMOLLLIC MeTaHaTopa. Icnonb3oBaHWe 3TOro yCTPOUCTBa AaeT BO3IMOXKHOCTL
obHapyXunBaTb yKazaHHble KOMNOHEHTHI ¢ MonsapHou aocnen bonee 0,001 %. Ecnun npobel He coaepxat CO unu
CO, unn ecnn ux monapHasa gonsa npesbiwaeT 0,02 %, To MeTaHaTop He UCMONb3YIOT, M OHU MOTYT ObITh OnNpe-
geneHbl c nomolwbio ATI.

[Tpn aHanmnae uMmMTaTopoB npupoaHoro rasza PLOT KonoHKa, ykasaHHasi B 3.1, MOXeT ObITb TakKe Npume-

HeHa Anga pasgeneHuna aueTtuneHa u atuneHa, a PLOT konoHka ¢ MonekynapHelM CUTOM — ANg onpegene-
H1na CO.

4 MaTtepuanbl

4.1 Na3bl-HOCUTENMU

4.1.1 AproH(Ar)ccoaepXaHUeM OCHOBHOIO KOMMoHeHTa He MeHee 99,999 %, cBoDOAHBIN OT KMUCIopoaa
M BOAObI.

4.1.2 A30T(N,)c coaepxaHnem 0oCHOBHOIo kKomnoHeHTa He MeHee 99,999 % nnu rennn c cogepxxaHnem
OCHOBHOIO KOMMNOHeHTa He MeHee 99,999 %.

4.2 BcnomMmorartenbHble rasbl

4.2.1 BcnomMmorartenbHble rasbl 4nNA geTeKtuposaHusa ¢ nomoubio NALN

4.2.1.1 A30T unurenuin c cogepXaHmem oCHOBHOIO KOMMOHEHTa He MeHee 99,996 %.

4.2.1.2 Bos3ayx, cBoOOAHLIM OT NpUMecen yrneBoaopoaoB, T. €. MONSApHas Aons yrneBoaopoaoB He
bonee 1-104%.

4.2.1.3 Bogopopa c cogepxaHMem 0CHOBHOIMo KOMNoOHeHTa He MeHee 99,999 %, cBoboaHbIN OT KOPPO3U-
OHHBIX FrA30B U OpraHN4Yecknx coeguHeHuN.

4.2.2 BcnomMmorartenbHble rasbl And MetTaHaTopa npu aHannse UMUTaTopoB NPUPOAHOIo rasa

4.2.2.1 Bogopopn c coaepxaHMemM OCHOBHOIO KOMMoHeHTa He MeHee 99,999 % (Takke MOXeT UCNONb30-
BaTbCA KaK BCroMoraTtesibHbIN ras).

4.2.2.2 CxXaTblh CUHTETUMECKMN BO3AYX AN obecneveHunst paboTbl KpaHOB.

4.3 Ob6pa3subl cpaBHEHUS

4.3.1 Paboumne sTanoHHble ra3oBble cCMecu (rocygapcTBeHHble cTaHgapTHele obpasubl — I CQO), cocTaBs
KOTOPLIX crieayeT BblonpaTb OMIN3KNUM K OXKMJaeMoMy cocTaBy Npoodbl.

MonapHble gonu komnoHeHToB B [CO n aHannsnpyemoin npobe He ACmKHbI OTNn4aTbhed bonee, Yem Ha
3Ha4YeHus, npuBegeHHble B Tabnuue 2.

[MpupoaHbIK ras B 6bannoHe, cogepxalim Bce KOMNOHEHTbI, U3BMEePEHHbIE 3TUM MEeTOAOM, TaKXKe MOXKHO
ncnonsb3oBaTh B KadecTBe [ CO. [CO rotoBAT rpaBUMETpUYECKUM MEeTOO0M B COOTBETCTBUNU C [1] n/nnun atTec-
TYIOT B cooTBeTcTBMM C[2]. B cocTas [ CO gomkHBI BXOAUTL, NO KpanHen Mepe, a3oT, AnoKeua yrinepoaa, MeTaH,
aTaH, NponaH, n3obyTaH, H-byTaH. B cnyyae KkocBeHHOro onpeaeneHnsa komnoHeHToB [ CO aomkeH coaepxaTth
CpaBHUTENbHLIA KOMMOHEHT C MONAPHOW A0NEN, COOTBETCTBYIOLWEW OXXngaeMoMy AnanasoHy MONAPHOU 40NN,
[1pn 3TOM MOXET BO3HUKHYTb HEODXOAUMOCTbL MCNOMNb30BaHNA Heckonbkux I'CO.

1)
2)

KanunnsapHas KonoHka ¢ NopucTbiM COPOEHTOM, HAHECEHHBIM Ha BHYTPEHHIOK NOBEPXHOCTD.
KannnnapHas KONOHKa C XXUAaKon a3on, HaHECEHHOW Ha BHYTPEHHIOK NOBEPXHOCTb.
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Tabnwua 2— Hdonyckaemoe OTHOCUTENBHOE OTKIOHEHUE 3HAYEHUN MOTMAPHOW 0NN KOMIMOHEHTA B rpagynpoBOYHOM
rase n npobe

B npoueHTax

OTHOCUTENBHOE OTKIIOHEHUE 3HAaYeHUIN MOSNAPHOU A0NU

3HaYeHUEe MONAPHOW O0NM KOMMOHEHTA B npobe . .
KOMMOHEHTA B rpagynpoBOYHON ra3oBomn CMecu n npobe

Ot 0,001 oo 0,1 BKNOM. + 100
CsB. 0,1 » 1 » + 50
» » 10 » + 10
» 10 » 50 » + 5
» 50 » 100 » + 3

4.3.2 a3bl gna npoBepku achdpeKTUBHOCTH

4.3.2.1 IOnsa paboTel MeTaHaTopa (Npy He0OXOOAUMOCTM NPU aHannmse UMUTATOPOB NPUPOAHOro rasa):
rasoBble cmecun, cogepxawme CH,, COn CO, c obbemHon gonen kaxgoro ot 0,001 % go 0,02 % B renuum.

4.3.2.2 a3, cogepxawmnmn 6eH30n 1 LMKnorekcaH, 4ns npuMeHeHus npu npoBepKe paspeLleHunst MNUKoB.

4.3.2.3 a3, cogepxalwnn Bogopoa n rennn, ansd npuMeHeHus Npy npoBepke paspeLlleHns nkos.

5 AnnapaTtypa

5.1 ['asoxpomaTtorpadgudeckaa(ne) cuctemal(bl), cogepxawada(mne) cnegyroie KOMMOHEHThI:

5.1.1 TepmocTaThl ANA ABYX KOMOHOK ANA paboThl B peXume nporpaMmmupoBaHna TeMnepartypsl, obec-
nevynsaroLne NMHENHOE N3MEHEHUE TeMNepaTypbl C 3aAaHHbIM rpagmeHTom (Tadbnuua 3).

KONOHKN MOTYT ObITb MOMELLIEHbI B 0AMH XpoMaTorpadg ¢ AByMsi TepMocTaTaMun U B ABa OTAENMbHBIX XPO-
maTtorpadpa. Temnepartypa B 000UX TepMOCTaTax KOMOHOK OAHOr0 XpoMaTtorpada AoMKHA KOHTPONMMPOBATLCH
He3aBUCUMO.

5.1.1.1 TepmocTtaT ana xpomartorpaga 1, coaepxawun npegsaputencHyto PLOT konoHky n PLOT
KOJTOHKY C MONEeKyNnApHbLIM CUTOM (PUCYHKU 1—3).

B KavecTBe anbTepHaTuBbl XpoMaTtorpad 1 MOXeT UMeTb TEPMOCTaT KONOHKN ANsl paboThl B U30TEPMU-
YecKoM pexume B ananasoHe temnepaTtypbloT40 °C 0o 140 °C, koTophIN 0becnevnBaeT noggepKaHue Temne-
paTypbl B npeagenax+ 0,1 °C B ntobon Touke Kamepbl TepMmocTaTa.

5.1.1.2 TepmocTaT ana xpomatorpadea 2, cogepxawnmnt WCOT KONOHKY.

1 2 3

Ca4, CoHp, CoHy,
C,Hg, CO,, CO,
CHy, Ny, O,, H,, He
4 5

1T — npeaeaputeneHasa PLOT konoHka; 2 — PLOT konoHka ¢ monekynapHsim cutom; 3 — OTI1; 4 — meTtanartop; 5 — NAL

PucyHok 1 — Cxema coeiMHeHUs KONOHOK BO BPEMS BBOAA NPobbI
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Ca4, CoHa, Cohy,
C,Hg, CO,

T — npeasaputenbHasa PLOT konoHka; 2 — PLOT konoHka ¢ monekynapHeim cutom; 3 — OTT1; 4 — meTanartop, 5 — AL

PUCYHOK 2 — Cxema coeanHeHnst KonoHok ans onpegenenns CO, un C,

1T — npeaeaputenbHasa PLOT konoHka; 2 — PLOT konoHka ¢ monekynapHsim cutom; 3 — OTT1; 4 — meTanartop; 5 — INAL

PucyHok 3 — Cxema coenHeHns KONoHoK anst onpeaenexdnsa CO n obpaTtHon NpoayBku yrnesoaopoaos C,,

5.1.2 Perynartopel pacxoga, cbecnevnparoimne Tpebyemble CKOPOCTU NOTOKOB ANS KANUMNNSAPHbLIX KONO-
HOK.

5.1.3 KpaHbl gna otbopa npob rasa, Haxogdawmecs npu noCcToOssHHON TemMnepaType ¢ A0NYCTUMbIM OTKMNO-
HeHMeM B npeaenax 0,5 °C.

dosnpyrowne netnn obbemom okomno 0,5 M MOXXHO UCMOMNb30BaTb BMECTe C KanunnsapHbIMAN YCTPOW-
cTBamMm geneHua npoo. B kavecTBe anbTepHaTUBLI MOTYT ObITb UCNOMb30BaHbI KpaHbI-MUKPOAO3aTOPbI C BHYT-
PEHHAMW O03UPYIOLLMMU NeTNAMN De3 NpUMEHEHNS YCTPOWUCTB AeNeH s .

5.1.4 Cuctema nepeknoveHnst KONOHOK C KpaHaMU-MUKpoao3aTopamn Unm 6es KpaHoB, UCNOMb3yeMas
anst obpaTHOM NpoayBKM.

[TpMepbl BOSMOXHBIX CXEM NMepeknioueHUs KONMOHOK NpMBeaeHbl Ha PUCYHKax 4 1 5.

5.1.5 HetekTop no tennonposogHocTu (4 TI11) n nnameHHO-MoHK3aUMOHHBIN aeTekTop (MWL) ¢ nocTo-
AHHOW BPEMEHU U BHYTPEHHUM 00O BbEMOM, MPUToAHBLIMU ANA paboThkl C KANUNNAPHBIMUA KONOHKaMU. ICnonb3ay-
eMble ANnslaHan1M3oB ABarasoBbiX XpomMaTtorpada AomKHbl ObliTb 0O60pYAOBaHbI CNeayoLWMMN e TEKTOPaMM.

5.1.5.1 Hetektopbl gnga xpomatorpadea 1: AT MAL.

5.1.5.2 HeTekTopbl ANda XpomaTtorpadea 2: gononHutensHein [NMAL.

5.1.6 Cuctema cbopa gaHHbIX C COOTBETCTBYHOLMMU paspeluatollen cnocobHOCTLIO M NOCTOSIHHON Bpe-
MeHU, obecnevnBatoLLlas aBTOMaTUYECKYIO PErTNCTPaLIUIO pe3yNbTaToB aHaNnn3oB.

5.1.7 MeTaHaTtop (Npn HeodbXxoaUMMOCTW) ANt HenpepbIBHOW KaTalMTUYECKOW KOHBEPCUN OKCUaa Yyrnepo-
aa (CO)u gnokenpa yrnepopa (CO,) B MeTaH npun aHanmse npod MMUTaTopoB NpUpPoaHOro rasa.

DTN KOMMOHEHTHI B BUAe MeTaHa 3aTtem onpegendtot ¢ nomMmouwbio [NMAL, nmetowero BeICOKYHO YyBCTBU-
TenbHoCTb. Ecnun npobbl He coagepxaT CO, MeTaHaTop HE UCTIOTb3YIOT.



OCT 31371.6—2008

©O

bd &

‘, lll'

S
TWW\

5 7/
. 201024919 . .
17 </ J
11

_'..
. JUUUUUUVUUL

12

1T — ras-Hocutenb, 2 — npoba; 3 — kpaH 1 ana npobei rasa; 4 — npeapaputensHasa PLOT konoHka; 8 — kpaH 1; 6 — PLOT konoHka
C MONEKYNAPHbLIM CUTOM; / — KpaH 2; 8 — OTI1; 9 — NN, 10 — meTtanaTtop; 17 — kpaH 2 ananpobeirasa; 12 — WCOT konoHka

PucyHok 4 — Cxema rasoBbiX NOTOKOB B ra30BOM XpomaTtorpage ¢ ncrnosb3oBaHnem metaHatopa ans koueepcum CO
(8-NOPTOBbLIN KPAH-MUKPOA03aTOP C CUCTEMON HEMPEPBIBHOIO NEPEKNOHYEHUSA KIanaHoB U METAHATOPOM)

b 7 8
I
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7
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1T — ras-Hocutens, 2 — npoba; 3 — kpaH 1 ana npobbl rasa; 4 — npeaeaputeneHasa PLOT konoHka; § — kpaH 1; 6 — PLOT konoHka
¢ monekynsapHoim cutom; 7/ — OTI1; 8 — INIAL; 9 — kpaH 2 ana npobei raza; 10 — WCOT konoHka

PucyHok 5 — Cxema razoBbiX NOTOKOB B ra3oBOM Xpomatorpade 6e3 metanartopa
(8-NOPTOBBLIN KPAH-MUKPOA03aTOP C CUCTEMOW HENPEPLIBHOIO NEPEKNIOYEHNS KNanaHoB)

Ecnn meTaHatop He ycTtaHoBneH, CO, n C,H, onpeaensatoT ¢ NoOMOLLbo cpaBHUTENbHOW Avenkn LT
(PUCYHOK B), nony4vasa npuatomMm obpaTHble (oTpuULaTeNbHLIE) MUKN 3TUX KOMMNOHEHTOB. BCce Apyrne KOMNOHEHTH
MNP 3TOM OTAYBAKOTCS U3 NpeaBapUTEeNbHOW KONOHKA.

2P PeKTUBHOCTL KOHBEPCUN MeTaHaTopa (HUKeNeBbI KaTannaaTtop) onpeaenatoT NocpeACTBOM BBoOAA
KOHTPOMBHOW NPoOLI, coaepXallen N3BECTHOE KONMMUECTBO MeTaHa, oKcuaa yrnepoaa n gnokcuaa yrnepoaa c
obbemHon agonen ot 0,001 % 000,02 %. NpnHeobXoAUMOCTU PEerynupyroT TeMNepaTypy Katanusartopa, YToo.l

6
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ONTUMN3NPOBATb 3PPEKTUBHOCTb KOHBEPCUU U CUMMETPUYHOCTL NuKa. Kpome Toro, perynmpyroT CKOPOCTb
nogayun H,, 4Tobbl ONTUMU3NPOBATL YYBCTBUTENbHOCTb. [1py ONTUManbHbIX YCNOBUAX paboTbl MeTaHaTop
obecnevnBaeT apPeKTUBHOCTb KOHBepcun, bnuakyto K 100 %. PekomeHayeTca onpenensite CTabunbHOCTL
MeTaHaTopa.

Haxe manble konnyectsa H,S 1 Apyrnx cepocogepxalwmx coequHeHnun, gocTurarowmnx MetaHaTopa,
BbI3bIBAOT HEMEAJIEHHYIO AeaKkTuBaLUnto YacTul, KaTanusaTtopa. [1o aTom npudmHe H,S cneayeT oTcekaTb ¢
MOMOLLLIO COOTBETCTBYIOLLEro nepeknioveHna KonoHkn. OTpaBneHUe katanusartopa NposiBNnseTcd B BUAe
xsocToB Yy nnkos CO 1 CO,,.

PekomMmeHayeTca nepuoandeckad nposepkarepMmeTMIHOCTU. 3TO MOXKHO OCYLLECTBUTL CNMOMOLLLIO BBOAA
ra3a-HoCcUTeNnsa Yepes KpaH-a4o3aTop, NPy 3TOM He AOMKHbI MOABNATLCA NMAKXA a3oTa U Kucnopoaa.

5.2 KannnnapHble KONMOHKKU, COCTOSALLINE A3:

5.2.1 lpegBaputensHou kanunnapHo PLOT KonoHKKM U3 nnaBneHoro Keapua and pasgeneHua Bo3ay-
xa, CO,, C,H,, C,H,, C,H n C;H;g.

YT100bI 0bECnevYnTb BO3MOXHOCTL NepekioyYeHNa KONOoHOK, TpebyeTca AocTaTouHoe pasaenedHne CH, 1
CO..

PekomeHayetca PoraPLOT U" konoHka anuHon 25 M, BHYTpeHHUM aAnameTtpom 0,53 MM, C TONLLNHON
a3kl 20 MKM, MOCKONBKY OHA NO3BONSAET NONMYUNTE Xopollee pasaeneHne 3sTUX KOMMOHEHTOB.

5.2.2 KanunnapHaa PLOT konoHka 13 nnaBneHoro keapua ¢ MonekynapHeiM CUTOM ANd pasgeneHus
He,H,, O,,N,,CH, nCO.

OGP PEKTUBHOCTL pasaeneHUs 3TOU KOMOHKU NPOBEPSIOT, BBOASA KOHTPObHYIO Npoby BoAopoaa ¢ MOMAP-
Ho aonen 4 % n He ¢ monsapHon aonen 0,05 %. 3 dekTMBHOCTL pasgeneHnsa AomkHa bbiTb AoCcTaTOMHOM AN
KONUYEeCTBEHHOTO onpeaeneHns 0bonUxX KOMNOHEHTOB U ACIMKHA YAOBNETBOPATL TPEOOBAHUIO K pa3peLleHunto
NUKOB, NpUBeadeHHOMY B6.2.1.

PekomMeHayeTCA KONoHKa ¢ MONEKYyNAPHBIM CUTOM 5 A, ANMHOM 25 M, BHYTpeHHUM gnameTpom 0,53 MM, C
TonwmHo cnos 50 MKM.

5.2.3 KanunnapHaa WCOT konoHka 13 nnaBneHoro Keapua ¢ HenonsapHoun dpason anga pasgeneHus
yrnesoaopoaoB C,—Csq.

O PEeKTUBHOCTL pasaeneHns 3TON KONOHKWU JocTaTouHa, ecrni paspeLleHne NMKoB OeH30oma 1 LIUKNorek-
caHa yaoBneTBopseT TpeboBaHuAM, NnpuBegeHHbIM B 6.2.1.

PekomMeHayeTca KanunnapHad KONMOHKa ¢ MeTUNCUNMMKOHOM AnMnHou 50 M, BHYTPEHHUM OnaMeTpom
0,32 MM, C TONMLWMHOWN CNOA 5 MKM.

MoXXHO MCNoNb30BaTh Apyrnue pasgenstowme KonoHKn, ecnm oHM obnagatoT conoctaBUMon 3 peKkTUB-
HOCTbLIO pasaeneHus.

6 Metoauka npoBenoeHNA aHanu3a

6.1 YcnoBua npoBegeHuda aHanusa

6.1.1 MNa3oBbIN XpomMaTtorpad

[ToaroToBKY rasoBoOro xpomartorpadga K paboTte (KONMoHKU, pacxodbl rasa-HOCUTENS U BCNOMOraTenbHbIX
ra3oB, TeMnepaTypHble NporpaMmmMmbl ANA TEPMOCTATOB, TeMnepaTypbl AeTeKTopa U UHXeKTopa, NporpamMMebl
nepeknoYeHUda KpaHOB ) MPOBOAST B COOTBETCTBUN C UHCTPYKUMAMU M3roToBUTeNd. [Npumep sagaHus napamer-
POB paboThl ra3oBOro Xpomartorpada npusegeH B Tabnuue 3. 3TU YCNOBUSA NpeaHasHayveHbl TONMbKO AN
MHopMaLMN N MOTYT ObITb NErko aganTUpoBaHbl ANl YCNOBUWA KOHKPETHOMO NMpUMEHEeHUS.

6.1.2 PereHepauuna KONMOHOK

MonekynapHoe CUTO akTUBHO aacopbupyeT cneabl BoAbl, YTO NPUBOAUT K yXyALEHWUIC pasaeneHus. Ecnn
pasgeneHne npoBOAAT B U30TEPMUYECKOM pPeXxume, HACTOATEeNbHO pekoMeHayeTcda Yyactasl pereHepauuns
PLOT KONOHOK B COOTBETCTBUU C pekoMeHaaUNaAMMN N3roTOBUTENSA KONOHKWU. ECnn TepMocTaT KONMOHKA MOXeT
paboTaTb B peXXUumMe NporpaMMmnMpoBaHnst TEMMEPATYPDLI, TO B KOHLIE KaXKO0ro LKA M3MEPEHUN KenaTenbHo
noagHUMAaTbL TeMnepaTtypy TepMocTaTa ang pereHepaunm KOroHKN.

OTOT NoAbEM TEMNEPAaTYPLI TaK XKe, Kak pereHepaumusi, obecnevmsaeT 6onee octpbin Nk CO npm aHanm-
3€ UMUTaTOPOB NPUPOAHOro rasa.

MakcnmanbHas pabovad Temnepatypa xpomaTtorpada 1 orpaHU4YMBaeTCA UHCTPYKUUAMU U3rOTOBUTENS
npeasaputenbHon PoraPLOT U konoHku.

1
) KanunnsapHas KonoHka ¢ nopucteim copbeHTom Porapak U, HaHeCEHHbIM HA BHYTPEHHIOH NOBEPXHOCTL. OHA 51B-
NseTCHA NPUMEPOM KOMMEPHECKM AOCTYNHOro Npoaykra. 3ta nHdopmaums npuBoautes gns yaobctea notpebuntenen Ha-
CTOAILLErO CTaHAapTa n He nNpeacTaensieT ogobperHne NCO aToro npoaykra.
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Tabnwuua 3—Tllpumep 3agaHnsa ycnoBmn paboTel ra3oBoro Xxpomartorpada

[[a30BbIW Xpomarorpadg [Tpudop 1 [Tpubop 2
KonoHku:
da3a PoraPLOT U? MonekynsipHoe cuto 5A2 MeTnNCHIMKoH
[nnHa, m 25 50 50
BHyTpeHHUN gnameTp, Mm 0,53 0,53 0,32
TonwwuHa gasbl, MKM 20 50 5
MakcnmaneHas temnepartypa, °C 190 300 320
[a3-HocuTenb (Yncrora) Ar(99,999 %) Ar(99,999 %) N2 (99,999 %)
CKOpOCTb MOTOKa, MN/MWUH 4 — —

[1porpamma Tepmocrara:

HavaneHasa temnepartypa, °C 30 35
Bpems BblaepKn, MUH 31 12
CkopocTb nogabema, “C/MUH 12 S,
KoHevHas Temneparypa, °C 120 240
Bpems BblAEPXKU, MUH 10 6
IleTeKkTopbl:
Twun getekropa AT A0 110
emMmneparypa, °C 140 240 280
[1TOTOK BCnoOMoratenbHOro rasa: 1,5 0 30
K CPpaBHUTENBHON AYENKE 16 — —
K METaHaTopy — 35 —

YCcTpOUCTBO BBOAA NMPODBLI:

Ob6beM 403bl, M 0,25 — 0,25
OTaensaemMbl NOTOK, MI1/MUH 0 — 40
MeTtanatop (npn HeOBX0aUMOCTI) — Ni kKaTanusaTtop —
Temnepartypa, °C — 375 —

° KonoHka ¢ MoneKkynsapHbIM CUTOM JOMKHa KOHAUUMOHUpoBaTbes oTaenbHo oT PoraPLOT U KONOHKK, NOCKOMNbKY
OHW KOHOMLMOHUPYIOTCSH MPU pasnnyHon TemMrneparype.

6.1.3 Bsog npo6bl

[Tpoby BBOAAT OAUHAKOBbLIM M BOCNPOU3BOAMMBIM CNOCODOM B 00a KpaHa BBoaa Npodbl (pucyHok4). Kpa-
Hbl BBOAA M A03UpYoLLMe NeTNU ACIMKHbBI HaX0AUTLCS NPU MOCTOAHHOU TemMniepaType, NpU KOTOPOU HE MPOUCXO-
OUT KoHAEeHcaU s KOMMOHEHTOB NPODLI.

Ob6beM NpoayBOYHOro rasa aommkeH 6biTb He MeHee 20-kpaTHOro obulero ocbbema KpaHoB, NeTenb N CBS-
3aHHLIX C HAMW ra3oBbIX NMUHUA. HegocTtatouHas npoayBka 3TUX Y3NOoB NPUBOAUT K addekTam namst oT
npeablayLwmnx npod nnun K pasdbaeneHno cobema npobbl BO3QYXOM.

[Nepen BBOAOM gaBneHue npobbl BbipaBHUBAIOT C AaBlIEHUEM OKpYXKatoLLen cpeabl.

Ecnun ncnonb3yloT rasoBbIM XpoMaTtorpadg ¢ AByMsa TepMocTaTaMuy, UCMONb3YIOT 3a4epXKKy nepeknoye-
HUAA KpaHa 2 ra3oBomn nNpodbl (PUCYHOK 4) OTHOCUTENBHO BPEMEHU NEPEKNIOYEHUA KpaHa 1 ra3oBou Npodbl, YTO-
Obl 3agepxaTb Bbixo nepsoro nuka (CH,) ns npeasaputensHon PLOT konoHkn. Takou npnem npeaoTspaTuT
MaCKMPOBKY 3TOr0 NKa Ha XxpoMaTorpamme apyrumu komnoHeHtamm, 1.e. CO,, C,H,, C,H, n C,H, BbIXoaaLW K-
MW U3 NpeaBapuUTenbHON KOMOHKWU. INpn 3TOM HeobXoanMo yoeanTbCs, YTO 3Ta 3aepKKa He BNUSAET Ha LieftoCT-
HOCTb NPOOLI (paszbaBneHne nonagaroLMmM BO3OYXOM).

Bo Bpems BBoga Npodbl KOHTPONUPYIOT BRPEMS NPCAYBKU 1 pacxod npoods.l.

BblpaBHUBaHWe gaBreHUs1 4ocTUraeTca NyTemM BbbKMgaHUA U3BECTHOMO U TOYHO KOHTPOMMPYEMOro Bpe-
MEHW nocrne npoayBky UNn NnyTemM U3mMmepeHus gasneHna BHYTPU A03UpYoLWen neTnu.

6.2 TpeboBaHUA K aHaNUTUYECKUM XapaKTepucTukam rasoxpomarorpacpmnieckom cuctemMbl

6.2.1 OueHka 3thdeKTUBHOCTU KONTOHKI

PaspelueHne NMKoOB NPOBEPAOT MPU BbINOMHEHWUW KaXKA0ro aHannTMYecKoro Uykna.
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[na kaxxaoro MHANBMAYaNbHO KONMYECTBEHHO ONpeaensaeMoro KOMNOHeHTa paspelleHne ABYyX coce/l-
HNX MUKOB OO/MKHO NpeBbiWaTh 1,5. PaspellueHne NMKoB OLLeHNBAKT KaK HaUMEHbW Y pa3Hocmse 05151 UOEH-
muuuuUPyeMo20 KOMIOHEeHmMa MexX0y [oKa3aHUsIMU peaucmpupyrowiea2o uiu omobpaxarouieao
ycmpoticmea, kKomopasi Moxxem bbimb 0ocmosepHo pasnudeHa. Ecnn Heobxoammoro paspelleHuns He yaa-
eTCA AOCTUYb, TO 3TN KOHKPETHbIE KOMMNOHEHTbI He AOSTKHbI ObITb KONMUYECTBEHHO OLLeHEeHbI U NpeAcTaBIeHbl
Mo OTAENbHOCTH.

TunnyHoe paspelleHne NMKoB NpuBegeHo B Tadbnuue 4.

[MTpumeyaHwmne—IllpumeHsasembin cnocod obpaboTkn HeAOCTATOYHO pa3geneHHbIX MMKOB 3aBUCUT OT XapaKTe-
PUCTUK UCNONb3yEMbIX MPOLEcCCopa AaHHbIX U MHTEerpartopa.

Tabnwya 4 — TunnyHoe paspelleHne NUKOB

KOMMNOHEHT 1 KOMMOHEHT 2 TunnyHoe paspelieHne
MeTtaHn (CH,) Huokeng yrnepopa (CO») 18,8
Bogopoa (H-) “enun (He) 5,5
Benaon (CgHg) lnknorekcaH (CgH 1) 5,0
[TponeH (CsHe) "IponaH (CsHsg) 0,7

6.2.2 OTHOCUTenbHbIe KO3hPULUNEeHTbI YYBCTBUTENbHOCTU

OTHocUTenbHble KO3 PULNEHTLI HYBCTBUTENTIbHOCTU onpeaenaoT B cooTBeTcTBUN C I OCT 31371 .2.

6.2.3 NpapynpoBOYHbIE 3aBUCUMOCTH

[ paaynpoBOoYHbIe 3aBUCUMOCTU onpedensaoT B cooTBeTCTBMM ¢ [OCT 31371.2 He pexe oaHOro pasa
B rof.

6.3 BbinonHeHue uaMmepeHun

6.3.1 KoMmnoHeHThI: He, H,, 0,,N,,CH,,CO,CO,,C_H,,C,H,uC,H,

PacnonoXxeHue KONMOHOK XpomMaTtorpadga 1 Ha pasHbIX cTaguax aHanusa nprueseneHo Ha pucyHkax 1—3.

[1poby BBOAAT B NnpeaBaputensHyto PLOT konoHky, B koTopou noctoaHHble rasel, CO u CH, yaepxuea-
loTCca cnabo u, Takum obpasom, otaenatoTca ot C, n bonee TAXenblX yrnesogopoaoB. [lepeBoaaT BbIXoas-
e nepBbIMA KOMMNOHEHTHI, a UMeHHo He, H,, O,, N,, CH, n CO B KONOHKY C MONEeKynapHbIM CUTOM A4
pasgeneHua. Ana onpegeneHUs NOCTOAHHBIX ra3oB M MeTaHa ucnoneayT AT, Ana onpeaenerHus CO,
BbIXOAsLWero nocneaHUm n3 KONTOHKU C MOJEKYTAPHBIM CUTOM, NepekNioYaroT KONMOHKY Ha NMTUHUI0 C MeTaHaTo-
pom un NMAL.

He nepeBeaeHHble B KONOHKY ¢ MoNiekynsapHbIM cntom CO, 1 yrnesoaopoabl 4ONONHUTENBHO pa3aens-
10T Ha npeaBaputensHo PLOT KonoHke, 3aTemM 1UX onpeaensaT ¢ noMmolwbio metaHaTtopa u ['NAL. Nocne
BblXoAa aTaHa opakuuto C,, oTAyBaoT Ha copoc. [NpumMmepbl TUNUYHBIX XpoMaTorpaMmm npmBeaeHbl Ha pUCYH-
Kaxoun’.

PasgeneHne MoxeT ObITb AOCTUTHYTO KaK HA KOMNMOHKE ¢ MONEKYNSIPHLIM CUTOM, TaK U Ha NpeaBapUTEb-
HOW KONMOHKE B U30TEPMUYECKOM PeXnmMe.

Boaopoa v rennun moryT ObiTb onpeaeneHbl KOCBEHHBIM METOAOM C UCMOMb30BAHUEM OTHOCUTENbHbIX
KO3 PULMEHTOB YYBCTBUTENLHOCTK, XOTA Npobnema ¢ BbIOOPOM npaBunbHbIX Koadduumentos ana ATI
XOpoLWo M3BecTHa. B obuwem cnydae, B Ka4yeCTBE CPaBHUTENbLHOIO KOMMOHEHTA MOXHO WUCMNOMb30BaTh
a3oT (N,).

[MTockonbky ATl gaeT cnabbin OTKNWK ANS oKcuaa yrnepoga rnpyv UCnonb3oBaHMU aproHa B Ka4ecTBe
rasa-HocuTend, pekoMeHgyetca gnga onpegeneHua CO ¢ monapHou aonen meHee 0,2 % npumeHaTs NAL.
C aton uenbto CO vyepes KpaH 2 HanpaBndaoT B MeTaHaTop 1 'MAL.

6.3.2 C,unbonee TAXenble yrnesogopoabl

CoeanHawT WCOT KONoHKY, 3anoNHEHHYI0 MeTUNCUNUKOHOM, HENocpeaCTBEHHO CKPpaHOM ra3soBOU NPo-
obl 1 ML (pucyHok 5). INpoBoaaT pasaeneHne ¢ UICNONb3OBaHUEM COOTBETCTBYIOLLEN TeMnepaTypHON Npo-
rpammbl (Hanpumep, oT 35 °C go 240 °C co ckopocTtbto 8 °C/MuH). TlpumeHsitoT OyTaH B Ka4vecTBe
CpaBHUTENbLHOrO KOMMNOHEHTa ANs onpeaeneHnst NeHTaHOB KU bonee TaXenbIX yrnesoaopoaos.

YcTaHaBNMBaOT CKOPOCTb Harpesa aAns rTemnepaTtypHou nporpamMmel Tak, 4Todbl otaennts CO oT apyrux
NMUKOB Ha XpomMaTorpamme, nonydeHHoun c NAL.
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T L P
0 2,5 5,0 7,5 Bpemsi, MUMH

1T — renun; 2 — Bopopon; 3 — kucnopona, 4 — asor;, S — MmeTaH

PUCYHOK 6 — XpomaTorpamMmma aHanusa CMecu renmsl, Bogopoaa, Kucnopoaa, azora u MeTaHa Ha KONOHKE C MOIeKynsip-
HbIM CUTOM
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Y4acTku MNpensapu- MeTtun cunukoHosaa WCOT konoHka
XpomaTtorpamMm |<—>|
TenbHas

KOJTOHKa

PLOT konoHka ¢ MonekynsipHbIM CUTOM
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30

1T — nuokeuna yrnepopa; 2 — 3TUNeH; 3 — aueTtuned; 4 — aT1aH; & — okeua yrnepoaa; 6 — meTaH; / — 3TaH (3TUNEeH, aueTuneH);
& — nponuneH; 9 — nponaH; 10 — naobyraH; 171 — A-6yTaH; 12 — HeoneHTaH; 13 — usonenTtaH; 14 — A-neHTaH; 15 — 2,2-gumetun-
byTaH; 16 — 2-metunmerTaH; 2,3-auMeTundytad un yuknonenTtaH; 17 — 3-metunneHTaH; 18 — H-rekcaH; 19 — 6eH3on; 20 — ynknorek-

caH; 271 — H-renTaH; 22 — TONyon; 23 — H-0KTaH; 24 — KCUNonbl

PUCYHOK / — Xpomatorpamma aHanmaa cmecn CO, 1 komnoHeHToB C,—Cg Ha
N KONOHKE C MONMEKYNAPHbLIM CUTOM

6.3.3 HeTekTupoBaHue
6.3.3.1 ATl
AnaonpegenexHna He, H,, O,, N, n CH, ucnonbaytot A TI1.

Pora

PLOT U, WCOT konoHkax

CO MoXHO onpeaenAatb npu monapHou aone > 0,2 %, a CO,, — npu monapHou aone > 0,02 %.

11
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6.3.3.2 111

Ana onpepenenuna C,H,, C,H, n C,H,, Bbixoaawmx n3 npeasaputensHon PoraPLOT U konoHKkn, n scex
yrnesoaopoaos Beiwe C,H, Bbixoaawmnx n3 WCOT kannunnapHOU KONTOHKU € METUICUITMKOHOM, UCTONb3YIOT
1AL .

[1pn aHanuse nMUTaTOPOB NPUPOAHOrO rasa, a Takke ana onpeaeneHna CO, (nocne koHBepcun Ao CH, B
meTaHaTope), C,H, n C,H,, Bbixoaawmx u3 npeasaputensHon PoraPLOT U kononkn n CO (nocne koHBepcuu

no CH, B meTtaHaTope), ucnonbaytoT [NAL.
MNvknCH,, C,H,, C,H,n C,H,, koTopble ToNbko YacTU4HO pa3aeneHbl Ha WCOT KONoHKe ¢ Me TUNCUITUKO-

HOM, He MOTYT ObITb UCMOSIb30BaHbI A1 KONNMYECTBEHHOro onpeaeneHns.

6.3.4 C6op AaHHbIX
HavnHaoT cbop AaHHbIX NO KaHanam oboux OeTEeKTOpOB OOHOBPEMEHHO C BpeMeHeM NMepBoro BBoaa

Npoobl.

7 BbluyncrneHwue

BblyncnsawoT 3Ha4YeHUA MONAPHOW 40N KOMMOHEHTOB B cooTBeTCTBUM C [T OCT 31371.1.

8 lpeun3noHHOCTL

TUNMYHbIE 3HAYEHUS NPELN3NOHHOCTH, KOTOPLIE MOTYT ObITb AOCTUHYTHI 3TUM METOAOM, NpUBeadeHbI B
npUnoXeHun A.

9 lNpoTokon aHanu3a

[1poTokon aHanunsa opopmMnatoT B cootTBeTcTBMM c T OCT 31371.1, pasgen 14.

12
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[MpnnoxeHwne A
(cnpaBo4HOe€)

TUNUYHbIe 3Ha4YeHUA NPeLn3INOHHOCTH

TUNUYHbIE 3HAYEHUA Nnpeun3InoHHOCTUM NnpuBeaeHbl B Ta6nv|ue A.1. 3Tn 3Ha4yeHns bbinu NMoJiyYeHbl Ha MNPakKkTukKe U
VKa3bIBAKOT Ha Gd)dJEI{THBHOCTb METOOA. VIX HENb3A CpaBHUBATb CO 3HAYEHUAMU NPEUNINOHHOCTHN, YKA3aHHBIMW B MNPUITTO-

xeHusax gpyrmxdvacrtenm komnnekcal OCT 31371, nockonbKy oHW nony4veHbl, nexoada na kadecrtsal CO nonbiTa y4acTBOBaB-
lWKnX nabopartopun.

Tabnnua A1 — CxoanmocTb U BOCNPON3BOANMOCTb PE3ybTaTOB U3MEPEHUN
B npoueHTax

MonspHaa gons CxoanmocThb Bocnpon3soanmocTb
KOMMOHEHTAa B npobe X,
% abconeTHas OTHOCUTESbHAA abconoTHas OTHOCUTENbHAS
x <0, 0,002 — 0,002 —
0,1 <x<1 — 2 — 4
1 <x <50 — 0,8 — 1,6
50 < x <100 — 0,08 — 0,16
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[MpnnoxeHwe B
(cnpaBo4HoOe€)

CBefeHUs 0 COOTBETCTBMMU CCbINTOYHbIX MeXAYHapOoAHbIX CTAHAAPTOB MEeXrocyaapCTBeHHbIM CTaH-

Aaprtam
Tadbnwua B.1
Ob6o3Ha4vYeHne 1 HaMMEeHOBaHNE MEXOYHAPOOHOro CTeneHsb Obo3HaveHne 1 HaMMEeHOBaHUE COOTBETCTBYIOLLErro
CTaHAOapTa COOTBETCTBUA MEeXIrocynapCrtBeHHOro CtaHaapTa

NCO 6974-1:2000 MOD [OCT 31371.1—2008
«[ a3 npupoaHbin. OnpegeneHne cocraBa MeTO- «[ a3 npupoaHbin. OnpeageneHne cocraBa MeTO-
OOM ra3oBoMn Xpomarorpadmnm ¢ OUEHKON HeEONpe- OOM rasoBon Xpomartorpagpum ¢ oLLEHKOWN HeOorpe-
aeneHHoctn. Hacte 1. PykoBOACTBO NO NMpoBeae- aeneHHoctTn. HYacTte 1. PykoBogcTBO MO npoeee-
HUIO aHanm3a HUIO aHanm3an
NCO 6974-2:2001 MOD [OCT 31371.2—2008
«[ a3 npupoaHbin. OnpegeneHne cocraBa MeTO- «[ a3 npupoaHbin. OnpegeneHne cocraBa MeETO-
OOM ra3oBoMn Xpomarorpadmum ¢ OUEHKON HeEONpe- OOM rasoBon Xpomartorpapum ¢ oLEHKOWN HEONpe-
OeneHHocTn. Yactb 2. XapakTepucTukn U3Mepu- neneHHoctn. YacTtb 2. XapakTepucTuku U3MepPK-
TENbHOW CUCTEMbI U CTATUCTUYECKNE OLEHKN AaH- TENbHOW CUCTEMbBI U CTATUCTUYECKNE OLEHKN JaH-
HbIX» HbIX»
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YAK662.767:658.562:006.354 MKC 75.060 B19

KntoyeBkble cnoBa: NpUpoaHbIv ra3, KOMNOHEHTHBIM CocTaB, XpoMaTorpaduieckMi Meto aHanumaa, Kanunnap-
Hble KONOHKW, BoAopo4d, renuun, KMcnopod, asoT, ANoOKCUA yrinepoda, yrnesoaopodbl, MetaHaTop, UMUTaTop
NPUPOCAHOro rasa
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