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Mpegucnosue

Lienn, oCHOBHbIE MPUHLMMbI U OCHOBHOW NOPSAOK NpoBeAeHust paboT No MeXrocyapCTBEHHOW cTaHzap-
Tnsauum yctaHosneHbl TOCT 1.0—92 «MexrocygapcTBeHHaa cuctema ctaHgapTtusaumi. OCHOBHble MOJsioxe-
Hua» n FOCT 1.2—97 «MexrocygapctBeHHass cucteMa ctaHgaptusaumn. CTaHAapTbl MEeXrocyaapcTBeHHbIe,
npasuna 1M pekoMeHzauum no MexXrocyfapcTBeHHOlM cTaHgapTusaumu. MNopsagok paspaboTku, NPUHATASA, Npu-
MEHEeHUsA, 0BHOBNEHUA N OTMEHbI»

CeefieHuns1 0 cTaHaapTe

1 MNMOArOTOBJIEH OTKpbITLIM akuMOHEepHbIM 06LLecTBOM «lasnpom» 1 degepasbHbIM rOCy4apCTBEH-
HbIM  YHUTApHbIM MpeanpusatTueM «Bcepoccuinckmii  HayyHO-UccnenoBaTesibCKUin  UHCTUTYT — MEeTPOorum
um. O.N. Mengeneesa» (®ryrn «BHUMM wum. O.N. MeHgeneesa») Ha OCHOBE COGCTBEHHOIO ayTEHTWYHOIO
nepesoja cTaHAapTa, yKa3aHHOoro B NyHkTe 4

2 BHECEH ®epepasibHbiM areHTCTBOM M0 TEXHUYECKOMY PEerynnpoBaHnio 1 MeTposiornm

3 MPUHAT MexrocyaapcTBEHHbIM COBETOM MO CTaHAapTusauuu, MeTponorum u ceptudmkauum (npo-
TokoN Ne 33 oT 6 noHsA 2008 r1.)

3a npuHAaTUE cTaHgapTa NPoroocoBasiu:

KpaTkoe HanmeHoBaHue cTpaHbl Kop cTpaHbl CokpallleHHOoe HavMeHOoBaHVe HaLYoHasIbHOro opraHa
no MK (MCO 3166) 004—97 no MK (UCO 3166) 004—97 no ctaHgapTM3aumm
AzepbaiigpxaH AZ AscTaHgapT
Benapycb BY locctaHgapt Pecnybnuku Benapycb
KasaxcTtaH KZ locctaHgapT Pecny6nuku KasaxcTtaH
KbiprbisctaH KG KbiprbisctaHgapT
Mongosa MD Monpgosa-CtaHgapt
Poccwiickas ®epepauus RU PepepasibHOE areHTCTBO M0 TEXHUYECKOMY PeryiMpoBaHuio
1 MEeTpPOoJIormu
TagKukncTaH TJ TagKukcTaHgapt
TypkmeHucTaH ™ nasroccnyx6a «TypkMeHcTaHdapTapb! »
Y36eknctaH uz Y3ctaHgapT
YKpavHa UA locnoTpe6eTaHaapT YKpavHbl

4 HacTtoswumii cTaHdapT ABASeTCS MOAUULMPOBAHHLIM NO OTHOLUEHUIO K MEXAyHapoAHOMY cTaHAapTy
MCO 6974-6:2002 «la3 npupogHblii. OnpegeneHne cocTaBa METOAOM ra3oBOlM xpomaTorpadum C OLLEHKO
HeonpegeneHHocTn. Yactb 6. OnpefeneHne BoAOPOAA, renus, KUCIopoaa, asoTa, Auokeuaa yrnepoga v yrne-
Bogopoaos C,—Cg C MCNOMb30BaHWEM Tpex KanuansspHbIX KOMOHOK» (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 Cg4 hydrocarbons using three capillary columns»).
Mpy 3TOM [OMONHWTENbHbIE MOMOXEHWS, BK/OYEHHbIE B TEKCT cTaHjapTta AN yyeta noTpebHocTel Hauuo-
Hau1bHOI 9KOHOMUKM U/MN 0COBEHHOCTEN MeXrocyapCTBEHHOW CTaHAapTU3aLuK, BblaeeHbl KYpCcUBoOMm

5 Tpukasom defepanbHOro areHTCTBa no TEXHUYECKOMY PErysimpoBaHuio U MEeTposiorun oT 3 gekabps
2008 r. Ne 340-cT mexrocyaapCTBeHHbIn cTtaHgapT FOCT 31371.6—2008 (MCO 6974-6:2002) BBEeAeH B
JelicTBMe B KauecTBe HauMoHaNbHOro ctaHgaprta Poccuiickoli ®egepauum ¢ 1 aHeaps 2010 .

6 BBEJEH BMNEPBbIE

MHgopmaLms 0 BBefeHUM B AeiicTBue (NMpekpalleHun AeicTBUs) HacTosLero craHgapTa ny6nauky-
eTcA B ykasaTene «HaunoHa bHble cTaHaapThbi».

MHgopmaLmst 06 U3MEHEHUAX K HAacTOsLLEeMY CTaHAapTy ny6nvkyeTca B ykazaTene «HauvuoHasbHble
CTaHAapThi», a TEKCT W3MEHEHWA — B WHPOPMALMOHHBIX YKasaTensx «HauvoHasbHble CTaHAapTbi».
B cnyyae nepecMoTpa WM OTMEHbl HAcTOsLLEro cTaHjapTa COOTBETCTBYyWLWas MHpopMauus GyaeT
ony6vKoBaHa B MH(HOPMaLMOHHOM yKasaTese «HauuoHanbHble cTaHaap Thi»

© CraHgapTtuHdopm, 2009

B Poccuiickoin ®eaepauuy HacTOSILLMIA CTaHAAPT HE MOXET 6biTb MOMIHOCTLI MM YACTUYHO BOCMPOM3-
BEfleH, TUPaXMPOBaH U PacrnpocTpaHeH B kKayecTBe ouLManbHOTO n3faHust 6e3 paspelleHns defepasibHOro
areHTCTBa Mo TEXHUYECKOMY PerynMpoBaHuio 1 MeTPosIorum
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BBepeHue

Komnnekc MexrocygapcrtBeHHbIXx cTaHgaptoB [OCT 31371.1—2008 (MCO 6974-1:2000) —
FOCT 31371.6—2008 (MCO 6974-6:2002) n TOCT 31371.7—2008 nog o6LimMM HavMeHoBaHeM «Ia3 npupoa-
Hblli. OnpegeneHne coctaBa METOAOM ra30BOM XpomaTorpadoum C  OLUEHKO  HeonpeaesieHHOCTU»
(Banee — KoMNNeKc CTaHAapTOB) COCTOUT U3 CNeayoLwwmx YacTeli:

- YacTtb 1. PykoBOZACTBO N0 NPOBEAEHNIO aHasIn3a,

- YacTb 2. XapaKkTepuUCTUKM U3MepUTEIbHON CUCTEMBI 1 CTATUCTUYECKUE OLEHKN AaHHbIX;

- Yactb 3. Onpegenexve BOAOPOAA, renns, KMcnopoga, asora, AMokcMaa yrinepoja v yrnesoLoponos Ao
Cg € ncnonb3oBaHem AByX HacafouHbIX KOJIOHOK;

- YacTb 4. OnpefeneHve asoTa, Auokeuga yrnepoga u yrnesogopogos C.,.—Cg u Cq, B 1abopatopum n ¢
MOMOLLbI0 BCTPOEHHO U3MEepUTE/IbHON CUCTEMBI C NCMO/Ib30BaHNEM ABYX KOJTOHOK;

- Yactb 5. OnpefieneHve asota, Avokcuga yrnepoga u yrnesogopogos C,—Cg u Cg, B naboparopum un
Nnpv HENPEepPbIBHOM KOHTPO/IE C UCMOJ1b30BaHNEM TPEX KOJIOHOK;

- Yactb 6. OnpegeneHve Bogopona, renus, kucnopoga, asora, AMOKCuga yriepoga v yrnesofoponoB
C,—C4 c ucnonb3oBaHneM Tpex KanuansapHbIX KOJTOHOK,;

- YacTb 7. MeToaurKa BbINOSIHEHWUS U3MEPEHW MONSIPHONM 40NN KOMMOHEHTOB.

Komnnekc cTtaHgapToB pacrnpoCcTpaHAeTCs Ha M3MepeHWss MONSPHOW [ONN KOMMOHEHTOB NPUPOLHOro
rasa xpomartorpagmyeckum MeTOA0M C OLLEHKO HeonpeaeneHHOCTY U3MEPEHNIA.

Uactm 1—6 £BNsAOTCA MOAUMIULMPOBAHHBIMU MO OTHOLIEHWIO K COOTBETCTBYIOLUMM MeXAYHapOAHbIM
ctaHgaptam NCO 6974-1 — NCO 6974-6.

B uvactu 7 npvBefeHa MeTOAUKa BbINO/HEHWUS W3MEPEHWI MOMSPHOM A0NAN KOMMOHEHTOB NPUPOLHOro
rasa, agantupyrowas nofiokKeHna MexayHapoAHblx ctaHgaptoB NCO 6974-1 — MNCO 6974-6 ¢ ydeToMm
noTpebHOCTEN HaLMOHa/IbHON 3KOHOMUKM cTpaH CHI 1 0co6eHHOCTeil MeXrocyfgapCTBEHHON cTaHAapTu-
3aumn.

B HacTosilem cTaHAapTe onucaH MpeumsnoHHbIi MeToq onpefesieHns coctaBa NpupoaHoro rasa. Mony-
YeHHble [aHHble MO COCTaBYy WCMOMb3YKT A/1A BbIYNC/AEHUS Ten0Tbl CropaHusi, OTHOCUTE/IbHON MI0OTHOCTW M
yucna Bobbe.

[nsa peanusaumn metoga Heo6XoAMMO NMPUMEHEHME TPeX KOMOHOK, YCTAHOBSIEHHbLIX B ABa ra3oBbIX XPO-
maTorpada.

BcneacTtBue BbICOKON pasfesiuTesibHOi CNnoCOBGHOCTU MCMO/b3YEeMbIX KanUANSPHbIX KOSTOHOK KOMMOHEH-
Tbl, 0ObIYHO HE NPUCYTCTBYHOLLME B NPUPOLHOM rase, HO NMPUCYTCTBYIOLLME B HEKOTOPbIX UMUTATOpax Npupos-
HOro rasa, Takke MOryT OblITb OOHapy)XeHbl C MOMOLLLID 3TOro MeToga. [JonofHuTenbHO A18 aHanusa
UMUTATOPOB NPUPOLHOrOo rasa UCnob3yrT MeTaHaTop.

B HacTofleM cTaHAapTe npeacTaBfieH OA4MH M3 MEeTOAOB, KOTOPbIi MOXHO MCMONb30BaTb A1 onpeae-
NneHua coctasa npupoaHoro rasa B cootsetcTBuu ¢ FOCT 31371.1 n FOCT 31371.2.
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(UCO 6974-6:2002)

M E X IO CY A4 APCTWBETUHH®GbB 1 C T A HOAPT

a3 NpUpPOAHbIii

OMPEAE/IEHNE COCTABA METOZOM FA30BOV XPOMATOIPA®N
C OLIEHKOW HEOMPEAENEHHOCTU

acTb 6

OMNPEAENEHVE BOAOPOAA, I'EJINA, KNCNTOPOAA, ASOTA, ANOKCUIA YITIEPOOA
N YITNEBOJOPOAOB Ci—Cg C CMNOJ/Ib3OBAHVEM TPEX KAMUINMTAPHBLIX KOJTOHOK

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 Cg4 hydrocarbons using
three capillary columns

Jata BBegeHnsa — 2010—01—01

1 O6nacTb NPUMEHEHUA

HacToawumii ctaHgapT ycTaHaBnMBaeT METO[ KOMMYECTBEHHOro rasoxpomarorpaduyeckoro onpegene-
HUSI coflepXXaHusa BOAOpoAa, renus, kucnopoaa, asora, Amokeuaa yriepoga v yrnesogopofos C.,—Cg B npobax
NPMPOAHOro rasa C WCMNOSb30BaHWEM TPEX KanuaNApHbIX KOJIOHOK. MeTo npuMeHuMm A aHanu3a rasos,
coAepXallnx KOMMOHEHTbI B AManasoHax MOMASPHONM [oAW, NpuBeAeHHbIX B Tabnuue 1, n 06bI4HO NpuMeHseTcs
B Js1abopaTopHbIX YycnoBusix. [lprBefeHHble AManasoHbl OrpaHnyeHbl 067acTblo, A1 KOTOPOUM OueHeHa
HeonpeaeneHHoCTb, U MOryT ObiTb YXe, YeM peasM3yemble Ha KOHKPETHbIX Xpomartorpadax. MeTtoa Moxet
6bITb NPUMEHEH, AaXe ec/i OAUH U HECKOSIbKO KOMMOHEHTOB B Npo6e 3TM MeTo40M He 06HapyX1BatoTCS.

HacTtoswumii ctaHgapT cnegyeTt NpUMeHsATb coBmecTHo ¢ TOCT 31371.1 n TOCT 31371.2.

MeTog TaKke MOXeT ObITb MPUMEHEH K aHa/IM3y NMUTATOPOB NPUPOAHOro rasa.

MpunmeyaHwne — [ononHutensHas MH(pOpMauMﬂ no NpMMeHeHnt0 3Toro MmeToda npu onpeaesieHnn coctasa
NMUTaTOPOB NPUPOAHOIOo rasa Takxe npmBognTCA B HaCTosALWLEM CTaHOapTe.

Ta6nuya 1—/nanasoHbl MOMSIPHOI A0 KOMNOHEHTOB, Ha KOTOPbIE PACMPOCTPaHSAeTCs HACTOsLWMIA cTaHaAapT

KomnoHeHT dopmyna MonsapHaa gons, %

Fenwii He 0,002—0,5
Bopopog, H, 0,001—0,5
Kucnopog, 0, 0,007—5
AsoT n, 0,007—40
MeTaH CH, 40—100
Okeug yrnepogas CO 0,001—1
[vokeng yrnepoga Co, 0,001—10
OTuH (auetunen)s C,H, 0,001—0,5
STuneHs C,H, 0,001—0,5
JTaH C,Hg 0,002—15
Mponen3® C3H6 0,001—0,5
Mponan® C;3Hg 0,001—5
M306yTaH CaHtio 0,0001—1
H- ByTaH C4H10 0,0001—1
2,2-AnmeTmnnponaH (HeoneHTaH) C6H-|, 0,0001—0,5

M3paHne opuunansHoe
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OkoHuyaHve Tabnuubl 1

KomnoHeHT dopmyna MonsapHasa gons, %
2-MeTtunbyTaH (M30neHTaH) C5H12 0,0001—0,5
H-MMeHTaH CbHH12 0,0001—0,5
LinknoneHTaH C5H10 0,0001—0,5
2,2-AnmeTnnbyTaH CeHyy 0,0001—0,5
2,3-AumeTunéyTaH CHy, 0,0001—0,5
2-MeTunneHTaH CHy 0,0001—0,5
3-MeTunneHTaH CHy, 0,0001—0,5
H-I" ekcaH CHy 0,0001—0,5
Benson CeHg 0,0001—0,5
LinknorekcaH CeHy, 0,0001—0,5
MenTaHbIC CHy 0,0001—0,5
MeTnn ymknorekcaH CHy, 0,0001—0,5
Tonyon CHg 0,0001—0,5
OkTaHbI0t C8H18 0,0001—0,5
Kennonbi® CsHio 0,0001—0,5

a 3TV KOMNOHEHTbI 06bIYHO OTCYTCTBYIOT B MPUPOLHOM rase, Ho MPUCYTCTBYIOT B UMUTaTOPe NPUPOAHOro rasa.

b PasgenbHoe onpegenexHne nponaHa v nponeHa 3aBMCcUT OT UCMOIb3YEMOW KOMTOHKM.

¢ BkntoyaloT criefytoLe KOMMOHEHTbI: H-TenTaH, 2-MeTurekcaH, 3-MeTunarekcaH, 3-aTunneHTaH, 2,2-aumeTun-
neHTaH, 2,3-guMeTunneHTaH, 2,4-gumeTunnedTaH, 3,3-aumeTnnneHTax, 2,2,3-tpumetnndytaH. He Bce nsomepbl Mo-
ryT ObITb OTAENEHbI APYT OT Apyra.

BrntovaloT cregyolme KOMMOHEHTbI: H-OKTaH, 2-meTuarentaHd, 3-mMeTwnarentaHd, 4-mMeTwnrentad, AUMETULMKIIO-
rekcaHbl, 2,2-aumMeTunarekcaH, 2,3-aumeTunarekcaH, 2,4-gumeTunrekcaH, 2,5-gumeTtunrekcaH, 3,3-AMMeTUITeKcaH,
3,4-gumetnnrekcad, 2,2,3-TpUMeTWIneHTaH, 2,2,4-TpumetunneHtad (M300kTaH), 2,3,3-TpumeTtunneHtaH, 2,3,4-Tpume-
TUANEHTaH, 2,2,3,3-TeTpameTnnbdyTtaH. He Bce nsomepbl MOryT 6bITb OTAENEHbI ApYyr OT Apyra.

® BkntovaloT criegytoLme KOMMNOHEHTbI: 0-KCUSI0, M-KCWUOJ1, N-KCWU/MOS; M- U M-KCU/0/1, KOTOPbIe He OTAENATCA
Apyr oT apyra.

MpumMmeyaHune — ITOT aHa/IM3 MOXHO PaCNPOCTPaHUTL NPV onpeaeneHHbIX YyCNoBUaX (Hanpumep, 60bLIeM
06beme Npobhbl) Ha 6onee TAxensle, Yem Ce, yrneBoAopoabl, €Cn X MonspHas Aons npesbiwaet 1 m 106 (0,0001 %).

HacToawuin cTaHgapT cregyeT NPUMMEHATb Kak PYKOBOACTBO ANs CO3haHuWs paboumx npoueayp B
cooTBeTCcTBUM ¢ TOCT 8.010 AN1s KOHKPETHbLIX N3MEPUTENbHbLIX 3a4ay C y4eTOM HOPM TOYHOCTH, npuBe-
OeHHbIx B TOCT 31371.7.

MpumeuvaHune — [ONOMAHATENbHOE MNONOXEHUE HanpaeleHO Ha ob6ecrnevyeHne pas3paboTKM HOPMATUBHbIX
[OKYMEHTOB MO aHa/In3y KOMMOHEHTHOro cocTaBa MNPUPOAHOro rasa B KOHKPETHbIX YCMOBUAX MPUMEHEHUs, 3Hauu-
TeNbHO OT/MYAILWMUXCA OT YCMOBUA, YCTAHOB/EHHBIX B KOMMJEKCe CTaHAapTOB, ¥ C y4eTOM COBPEMEHHOro napka
npr6opos.

2 HopmaTumBHbIE CCbIJIKM

B HacTosilem cTaHgapTe WMCNOoNb30BaHbl HOPMATMBHbLIE CCbIIKM Ha CNeaylolme MeXrocyapCTBeHHbIe
cTaHAapTbl:

FOCT 8.010—990 TlocygapcTBeHHas cucTema obecrneyeHUs eavHCTBa W3MepeHuin. MeToauku
BbINO/IHEHMS U3MEePEHUA. OCHOBHbIE NOOXEHNUSA

FOCT 31371.1—2008 (NCO 6974-1:2000, MOD) [la3 npupogHblii. OnpefeneHne coctaBa ra3oBoW
XpomaTtorpadum ¢ OLEeHKo HeonpeaeneHHocTh. YacTb 1. PykoBOACTBO N0 NPOBEAEHNI0 aHaM3a

FOCT 31371.2—2008 (MCO 6974-2:2001, MOD) Tla3 npupogHblii. OnpegeneHne coctaBa MeTOAOM
rasoBoil xpomartorpaum C OLLEHKOl HeonpeaeneHHOCTU. YacTb 2. XapaKTepuUCTUKM U3MepUTEesIbHOM CUCTEMBI
N CTaTUCTUYECKME OLLEHKN OaHHbIX

FOCT 31371.7—2008 a3 npupogHbliii. OnpegeneHne cocTaeBa MeTO4OM Fa30BOli XpoMaTorpaduu
C OLEHKOI HeonpeAeneHHOCTH. YacThb 7. MeT 04K/ BbINOHEHNS N3MEHEHWUA MOIIPHOW A0 KOMMOHEH T OB

MpumeuvyaHue — Tpu NOMbL30BAHUM HACTOAWWMM CTaHAAPTOM LENecoo6pasHo NPOBEPUTL AEWCTBME CCbINOY-
HbIX CTaHAAPTOB MO yKasaTeso «HauMoHa/lbHble CTaHAapPTbl», COCTaB/IEHHOMY MO COCTOSIHMIO Ha 1 siHBaps TeKyLLero roaa,
M MO COOTBETCTBYIOLWMM MH(DOPMALMOHHLIM YyKa3aTesisiM, OrnyG/IMKOBaHHbIM B TeKyllem rofy. Ecniu ccbinouHblii cTaHaapT
3aMeHeH (M3MeHeH), TO MpY MOSb30BAaHUN HACTOALWMM CTaHAAPTOM CrieflyeT PYKOBOACTBOBATLCSH 3aMEHSWMM (M3MEHeH-
HbIM) CTaHAAPTOM. ECAM CCbIMOYHbIA CTaHAAPT OTMEHeH 6e3 3ameHbl, TO MOJIOKEHUE, B KOTOPOM [aHa CChbifka Ha HEro,
NPYMeHSIeTCS B YacCTu, He 3aTpar1BaloLLeli 3Ty CChI/Ky.

1> Ha TeppuTopun Poccuiickoii ®epepaunn geiictTeyeT FOCT P 8.563—96.
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3 lMpuHUMN aHaIn3a

3.1 AHanus npob NpupoaHoro rasa

[na onpegenexHnsa sogopoAa, refvs, Kucnopoga, asorta, Auokcuga yrnepoga v yrnesogopogos C,—Cg
NCMNO/Mb3YIOT METOA rasoBoil xpomartorpaduu ¢ NpMMEHEHMEM Tpex KanuanspHbIX KOIOHOK. [ns pasfaeneHus
anokenpaa yrnepopa (C0,) u ataHa (C,Hg) ncnonbsytot npeasaputenbHyto PLOTT) KONOHKY.

[na pasfgeneHnsa noctosHHbIX rasos renua (He), sogopopa (H,), kucnopoga (0,), asota (N,) n MeTaHa
(CH,) ncnonb3ytoT npeasaputenibHyto PLOT KONOHKY C MONEKYNSAPHBIM CUTOM.

Ona pasgenenus yrnesopopogos C,—Cg (M 60nee Taxesnbix) ncnonb3ytoT WCOT2) KOMOHKY € Henonsip-
HoW chazoil.

MocTosiHHblE ra3bl: renuid (He), Bogopos (H,), kucnopog (0,), a3oT (N,) n metaH (CH,) onpegensioT ¢
MoMoLLbI0 AeTeKTopa no TennonposogHocTy (ATIT). Yrnesogopoabl C,—Cg onpeaenaoT ¢ NOMOLLbIO NiaMeH-
HO-MoHU3aLmoHHoro getekrtopa (MA4).

3.2 AHanm3 nmuTaTopoB NPUPOLHOro rasa

Okeupg, yrnepoga (CO) n anokeung yrnepoga (C0,) onpefensoT ¢ nomoubio MAL nocne BocCTaHOBEHUS
3TUX KOMMOHEHTOB [0 MeTaHa C NOMOLLb0 MeTaHaTopa. /Icnonb3oBaHne aToro ycTpoicTea faeT BO3MOXHOCTb
0OHapyXu1BaTb yKasaHHble KOMMNOHEHTbI C MOJISIPHON Aonei 6onee 0,001 %. Ecnv npobbl He cogepxat CO wnu
CO, nnun ecnu nx mMonsapHas fons npesbiwaeTt 0,02 %, TO MeTaHaATOP He UCMOMNb3YHT, U OHN MOTYT ObITb Onpe-
Aenexsbl ¢ nomoubio ATT.

Mpu aHannse MMUTaATOPOB NpMpoaHOro rasa PLOT Ko/oHKa, ykasaHHas B 3.1, MOXeT ObITb Takxe npume-
HeHa A1 pasfesnieHna auetuneHa n atuneHa, a PLOT KONOHKa C MOJMIEKYNAPHbIM CUTOM —A/1A onpejerne-
Hua CO.

4 Matepuanbl

4.1 Ta3bl-HOCUTENN

4.1.1 AproH (Ar) c cogepXaHnem OCHOBHOIO KOMMOHeHTa He MeHee 99,999 %, cBO6OAHbIN OT Kuciopoga
1 BOAbI.

4.1.2 A30T1 (N,) c cogepXxaHmem OCHOBHOrO KOMMOHeHTa He MeHee 99,999 % unu renuii ¢ cofepxaHvem
OCHOBHOrO KOMMOHeHTa He MeHee 99,999 %.

4.2 BcnomorartesibHble rasbl

4.2.1 BcnomoraTesfibHble rasbl And AeTeKtupoBaHua ¢ nomMmolbto ML,

4.2.1.1 A30T unu renuii ¢ cogepxaHmem OCHOBHOMO KOMMOHeHTa He meHee 99,996 %.

4.2.1.2 Bo3ayx, cBO60OAHbI OT Mpumeceli yrneBoAopoOLOB, T. €. MOMspHas [0NA YrNeBoAOpPOLOB He
6onee 1« 1(H%.

4.2.1.3 Bogopopg C coaepxaHnem OCHOBHOrO KOMMOHeHTa He meHee 99,999 %, cB0o6OAHbLI OT KOPPO3U-
OHHbIX Fa30B 1 OpraHNyYeckux coeauHeHui.

4.2.2 BcnomorartesibHble ra3bl A1 MeTaHaTopa npu aHasise MMUTaTopoB NMPUPOLAHOro rasa

4.2.2.1 Bopgopog c cogepxaHnem OCHOBHOro KOMMoOHeHTa He MeHee 99,999 % (Takke MOXEeT UCMOoNb30-
BaTbCA Kak BCNoMoraTte/sibHbIi ras).

4.2.2.2 CxaTblil CUHTETUYECKUIA BO3aYX ANs obecneveHns paboTbl KpaHOB.

4.3 O6pasubl cpaBHEHMUA

431 Pab6oumne aTasioHHbIe ra3oBble cMecK (rocygapCcTBEHHbIE CTaHAapTHbIe o6pasubl — FCO), cocTaB
KOTOpbIX creayeT BbloupaTtb 6/IM3KMM K OXUaaeMoMy cocTaBy Npobbl.

MonspHble gonn KoMnoHeHToB B TCO n aHanM3npyemMoin npobe He AO/MKHbI OTAn4YaTbea 6onee, Yem Ha
3Ha4YeHus, NpuBeaeHHbIe B Tabnuue 2.

MpupoaHblli ra3 B 6annoHe, cogepxallnii Bce KOMMOHEHTbI, U3MEPEHHble 3TUM METOLOM, TakkKe MOXHO
ncnonb3oBatb B kadectBe NCO. NCO roToBsT rpaBMMETPUYECKMM METOAOM B COOTBETCTBMM C [1] n/mnm aTTec-
TYIOT B COOTBETCTBUM C [2]. B coctaB TCO A0/MKHbI BXOAUTb, NO KpaiHein mepe, a3oT, AMOKCUA yriepona, MeTaH,
3TaH, nponaH, n3obyTaH, H-6yTaH. B calydyae KOCBEHHOrO onpeAeneHns komrnoHeHToB TCO JO/MKeH cogepxaTb
CPaBHUTE/IbHbIA KOMMOHEHT C MOMISIPHON A0Mei, COOTBETCTBYIOLLEN OXMAAEMOMY AManasoHy MOASPHON A0W.
[Mpn 3TOM MOXET BO3HUKHYTb HEOOXOAMMOCTb UCMO/Ib30BaHUSA HECKO/bkuX T'CO.

l)KaI'IVU'IfIFIpHaFI KOJ1IOHKa C NoOpuUcCTbiM COpﬁeHTOM, HaHeCeHHbIM Ha BHYTPEHHIOK NOBEPXHOCTb.
N KanunnsapHasa KosoHkKa ¢ )KI/I,CLKOIZ cpa30|7|, HaHeCeHHOoI Ha BHYTPEHHIO0 NOBEPXHOCTb.
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Tab6bn nuya 2 — [onyckaemMoe OTHOCUTE/IbHOE OTK/IOHEHME 3HAYEHWA MOMISIPHOW [0MM KOMMOHEHTA B rPadyvpOBOYHOM
rase n npobe

B npoueHTax

" OTHOCUTENbHOE OTK/IOHEHUE 3HAYEHWIT MONAPHON A0/K
3HayeHne MONAPHOI L0/ KOMNOHEHTa B Npobe o o
KOMMOHEHTa B rpafynpoBOYHOIi ra3oBoii cmecu v npobe

Ot 0,001 go 0,1 BK/tOU.

+100
CB.0,1»1» +50
»1»10» +10
» 10 » 50 » +5
» 50 » 100 » +3

4.3.2 T a3bl gns npoBepkn adHeKTUBHOCTH

4.3.2.1 [na pabotbl MeTaHatopa (NpM HEOBXOAMMOCTU NPV aHaM3e MMWTATOPOB MPUPOLHOrO rasa):
rasosble cMecy, cogepxalume CH,, CO n CO, c 06beMHoii foneii kaxgoro ot 0,001 % fo 0,02 % B renuu.

4.3.2.2 Tas3, cogepxaluii 6eH30M 1 LUKIorekcaH, 418 NpUMeHeH1s Npu NpoBepKe paspeLLeHns NKoB.

4.3.2.3 Tas3, cogepxalnii BOAOPOA U reninid, AN NPUMEHEHUS NPU NPOBEPKe pa3peLLeHns NUKOB.

5 Annapatypa

5.1 Tasoxpomartorpaduyeckas(ne) cucrema(bl), cogepxawias(ne) cnefyoume KOMNOHEHTbI:

5.1.1 TepmocTaTbl AN ABYX KOMIOHOK AN paboTbl B pexume NporpammmpoBaHus TemnepaTypbl, obec-
neyuBaroLme IMHEHOEe N3MEHEHNE TeMnepaTypbl ¢ 3afaHHbIM rpagneHTom (tTabnvua 3).

KonoHKy MOryT 6bITb NOMeLLeHbl B O4MH Xpomartorpad ¢ AByMS TepMocTataMu Wav B ABa OTAE/bHbIXXPO-
matorpacda. Temneparypa B 060Mx TepmocTaTax KO/IOHOK OAHOro xpomatorpaca A0/HKHa KOHTPOMMPOBaTbCS
He3aBMCMMO.

5.1.1.1 TepmocTaT Ana xpomatorpada 1, cogepxawmini npegsaputenbHyio PLOT Konowky u PLOT
KOSTOHKY C MOJIEKYNSAPHBIM CUTOM (PUCYHKMN 1—3).

B kauecTBe anbTepHaTuBbl Xxpomartorpad 1 MOXeT MMeTb TepMoCTaT KOMIOHKM AN paboTbl B M30TEpPMU-
YecKoM pexumMe B AmanasoHe TemnepaTypbl oT 40 °Cpo 140 °C, KoTopblii obecneumBaeT nogaepxaHne Temne-
patypbl B npegenax +0,1 °C B 1060i ToOUKe Kamepbl TepmocTaTa.

5.1.1.2 TepmocTaT g1 XxpomaTorpadga 2, cogepxawmint WCOT KOSIOHKY.

Cs4: CoHa, CoHy,
C,Hg, CO,, CO,
CH,, Ny, Oy, Hy, He

4 5
/ /

1 — npegpaputensHas PLOT konoHka; 2 — PLOT Ko/IOHKa ¢ MosekynsipHbIM cutom; 3 — ATIM; 4 — meTanartop; 5 — N[,

PucyHok 1 — CxeMa coeMHeHNs KOTOHOK BO Bpemsa BBO4a I'Ip06bl
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Casr CoHy, CoHy, CO, CHy, N,,
CzHe, COZ 02, Hz, He

4 5
L

1 — npegsaputenbHas PLOT konoHka; 2 — PLOT KO/I0HKa C MOeKyIsipHbIM cutom; 3 — ATIM; 4 — meTanartop, 5 — N[,

PucyHok 2 — Cxema coeiHeHUst KOJIOHOK Ans onpegenexunsa CO, n C,

1 2 3
/ J /_ /

co

Nen

4
s

1 — npepaBaputenbHas PLOT konoHka; 2 — PLOT KO/IOHKa € MOsekynsipHeiM cutom; 3 — ATI; 4 — meTaHartop; 5 — N[,

PrcyHok 3 — Cxema CoeIMHEHMSI KOMTOHOK A/151 onpegenieHus CO n 06paTHoli NpoAyBKy yriesoaopoaos Cs,

5.1.2 Perynatopbl pacxoga, obecneumBarolime Tpedyemble CKOPOCTU MOTOKOB A/1A KanWSPHbIX KOSo-
HOK.

5.1.3 KpaHbl gnsa ot6opa npob rasa, HaxoasaLmecs nNpu NOCTOSAHHON TemnepaTtype ¢ AOoNyCTUMbIM OTK/10-
HeHnem B npegenax + 0,5 °C.

Josvpyowme netam ob6bemom okoso 0,5 MA MOXHO UCNONb30BaTb BMECTE C KanuAsiPHbIMU YCTPOI-
cTBaMu feneHns npob. B kavyecTBe asibTepHaTUBbl MOrYT ObiTb MCMO/b30BaHbl KpaHbI-MUKPOAO3aTOpbl C BHYT-
PEHHUMW J03UPYIOLWMMY NETAAMU 6€3 NPUMEHEHUS YCTPONCTB AeNEHUS.

5.1.4 CwucTema NepektoveHNs KOIOHOK C KpaHamMu-MuKpogo3aTtopamMu unn 6e3 KpaHoB, UCMOSb3yemas
Ans obpaTHOl NpoAyBKU.

MprMepbl BO3MOXHbIX CXEM MepektoUeHNs KONMOHOK NpuBeeHbl Ha pucyHkax 4 n 5.

5.1.5 [etektop no TennonpoBogHoctu (OTI) 1 naaMmeHHO-MOHM3aunoHHbI aetektop (ML) ¢ nocto-
AHHON BpPeMEeHW U BHYTPEHHUM 06BbEMOM, NPUroAHbLIMUANSA PaboTbl C KaNnUANAPHBLIMUA KOMIOHKaMU. Mcnonb3y-
emble A/191 aHaIM30B [Ba ra3oBbIxxpoMaTorpacda Ao/kHbl 6bITb 060pyA0BaHbI CIeAYIOWMMN AeTEKTOPaMN.

5.1.5.1 [JetekTopbl Ans xpomartorpada 1: 4TM v ML,

5.1.5.2 [eTekTOpbl ANs Xpomatorpada 2: fononHuTeNnbHbIi ML,

5.1.6 CucTema cbopa AaHHbIX C COOTBETCTBYIOLMMN paspeLlatolleil CnoCOBHOCTLI0 Y MOCTOSHHON Bpe-
MeHU, obecneymBaloLLLas aBTOMaTUYECKY perncTpauuio pesynbTatoB aHa/IM30B.

5.1.7 MertaHatop (Npy HEOGXOAUMOCTU) AN HENPEPLIBHOW KaTa/IMTUYECKON KOHBEPCUU OKCuAaa Yriepo-
fa (CO) n guokeunga yrnepoga (C0,) B MeTaH npu aHasimse Npo6 MMUTATOPOB NPUPOAHOrO rasa.

3TN KOMMOHEHTHLI B BMAE MeTaHa 3areM onpefensatwT ¢ nomowbio ML, nmerowero BbICOKYH YyBCTBU-
TenbHoCTb. Ecnn npobkl He cogepxaT CO, MeTaHaTop He UCMO/b3YHOT.
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2——

11

12

——

1 — ras-HocuTenb; 2 — npoba; 3 — kpaH 1 ana npobsl raza; 4 — npegaputensHas PLOT konoHka; 5 — kpaH 1; 6 — PLOT konoHka
C MONEKYNAPHLIM CUTOM; 7 — KpaH 2; 8 — ATIM; 9 — MNA; 10 — meTtaHatop; 11 — kpaH 2 aAns npobbl rasa; 12 — WCOT kosoHka

PucyHok4 — Cxema ra3oBbIX MOTOKOB B ra30BOM XpomMatorpade ¢ Mcnosib3oBaHMeM MeTaHaTopa A/1s koHsepcum CO
(8-mopTOBBIii KpaH-MUKPOA03ATOP C CUCTEMOI HEMPEPBLIBHOTO NEPEK/TIOUYEHNS K/TanaHoB 1 MeTaHATOPOM)

++7 8

2——

1 — ras-HocuTenb; 2 — Npoba; 3 — kpaH 1 A5 Npobbl rasa; 4 — npefsaputesnibHas PLOT KO/IOHKA; 5 — KpaH 1; 6 — PLOT Ko/IoHKa
C MOJIEKYNIAPHLIM CUTOM; 7 — ATM; 8 — MU/, 9 — KpaH 2 A58 Npo6bl rasa; 10 — WCOT KO/IOHKa

PucyHOK 5 — Cxema rasoBbIx NOTOKOB B ra30BOM Xpomarorpade 6e3 metaHatopa
(8-NopTOBLIIi KPaH-MUKPO03aTOP C CUCTEMO HENPEPBLIBHOTO NEPeK/IIoUEHUs KlanaHoB)

Ecnn metanatop He ycTaHosneH, CO, n C,Hg onpegensioT ¢ NOMOLLbIO CPpaBHUTENbHON Aveitkn ATI
(pncyHOK6), nonyyas npy 3TOM obpaTHble (OTpuuaTesibHble) NUKN 3TUX KOMNOHEHTOB. Bce Apyrve KOMMOHEHTHI
npu 3TOM OTAYBaTCA U3 NPeaBapUTEsIbHON KOMOHKU.

OhbhekTBHOCTL KOHBEpCUMM MeTaHaTopa (HUKENEeBbIN KaTanmsaTop) OonpeaensT nocpeacTBOM BBoAaA
KOHTPO/IbHOM Npo6bI, coaepxalleli N3BeCTHOE KOMYECTBO MeTaHa, OKcuia yriepoga u Auvokcuaa yrnepoga c
ob6beMHol gonei ot 0,001 % po 0,02%. MNpu HeOH6XOAMMOCTU PerynmMpyloT TemnepaTypy kataamsaropa, Y4Toobl

6
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onTUMMN3NpPoBaTb 3IPYPEKTUBHOCTL KOHBEPCMM N CUMMETPUYHOCTL NUKa. Kpome TOro, perynnpyroT CKOpPOCTb
nogaum H,, 4TOObI ONTVMMU3MPOBATL YYBCTBUTENBHOCTb. [pU ONTUMASIbHBIX YCNOBUAX PaboTbl MeTaHaTop
obecneumBaeT 3a(hPEKTUBHOCTbL KOHBepcuu, 6sm3kyto Kk 100 %. PekomeHayeTcs onpefensatb CTabunbHOCTb
MeTaHaTopa.

Jaxe manble konuuectBa H,S u Apyrmx cepocogepxaliux CoefuHeHWl, JOCTuralolmx meTaHaTopa,
BbI3bIBAOT HEME[J/IEHHYI0 [eakTMBaumio 4YacTul, katanmsatopa. Mo 3aToil npuyvHe H,S cnefyeT oTcekarb C
NMOMOLLLI0O COOTBETCTBYIOLLIErO MNepeknioyeHns KonoHku. OTpaBfieHne KaTanmM3atopa MposaBaseTca B BuAe
XBOCTOB Yy nukoB CO un CO,.

PekomeHayeTcs nepuoauyeckas npoBepka repMeTUyHoOCTU. STO MOXHO OCYLLECTBUTL C MOMOLLbLI0 BBOAA
rasa-HocuTensa yepes KpaH-[03aTop, Npv 3TOM He A0/IKHbI NOABNATLCA MUKM a3oTa Uau Kucnopoga.

5.2 KanunnapHble KONOHKN, cocTosALMe U3:

5.2.1 TMMpeaBapuTensHoin kanunnspHoi PLOT KOMOHKU M3 MMaBAEHOro Keapua Ans pasgeneHvs Bo3ay-
xa, C0,, C,H,, C,H,, C,Hg 1 C3Hg.

YUT06bI 06ecneynTb BO3IMOXHOCTb NEPEK/TIoYeHNs KOSTOHOK, TpebyeTcs foctaToyHoe pasgeneHne CH, un
CO0,.

PekomeHayetca PoraPLOT UY KOMOHKa A/IMHOW 25 M, BHYTPeHHUM AuvameTpoM 0,53 MM, C TOMLWMHOWA
hasbl 20 MKM, NOCKO/bKY OHa NO3BO/ISET NOYYMTh XOpoLlee pasaeneHme 3TMX KOMNOHEHTOB.

5.2.2 KanunnapHas PLOT KosioHKa 13 niaBfeHoro keapua C MONEKYNAPHbIM CUTOM ANS pasfesieHuns
He, H,, 0,, bl,,CHuCO.

OhheKTUBHOCTL pasfeneHns 3Toi KOTOHKM NPOBEPSIOT, BBOASA KOHTPOSILHYI0 Npoby BogopoAa ¢ Monsp-
Holi aoneit 4 % n He ¢ monsipHoii goneli 0,05 %. 3dhhekTMBHOCTL pa3feneHus aosmkHa ObiTb AOCTATOUHON ANs
KO/IMYECTBEHHOrO onpefesieHnss 060MX KOMMOHEHTOB W [AO/DKHA YAOBNETBOPATL TPeOOBAHUIO K paspelueHuto
NnUKoB, NpueBefeHHOMY B 6.2.1.

PekomeHayeTCcs KONMOHKa C MOJIEKYNSAPHbIM CUTOM 5 A, AnMHOM 25 M, BHYTpPeHHUM anameTpom 0,53 mm, ¢
TOMWMHOWM cnost 50 MKMm.

5.2.3 KanunnapHasa WCOT konoHKa M3 NAaBfeHOro kKeapua C HenonspHoi hasoli Ana pasgeneHus
yrnesogopogos C,—Cs.

OhheKTUBHOCTL pa3fesieHns 3TOoM KOSIOHKM A0CTaTO4Ha, ec/iM paspelleHne NUMKoB 6eH30/1a U LUKIorek-
caHa yaoBneTBopsieT TpeboBaHUsAM, NpYBeAEHHbIM B 6.2.1.

PekomeHayeTca KanunnspHas KOMIOHKA C MEeTWICWIMKOHOM A/MHOW 50 M, BHYTPEHHUM AnaMeTpoMm
0,32 MM, C TO/ILMHOI CN10s1 5 MKM.

MOXHO MCMONb30BaTh Apyrve pasfensiolime KoSIOHKW, ecsiv OHWM 06n1afatoT conoctaBuMol adodhekTmB-
HOCTbIO pa3feneHus.

6 MeToavKa npoBeAeHNA aHa/In3a

6.1 Ycnosus npoBefeHUs aHaM3a

6.1.1 Tla3oBblii xpomaTorpad

MoaroToBKy rasoBoro xpomarorpada k paboTe (KOMOHKW, pacxofbl rasa-HOCUMTeNns M BCnomoraTesibHbIX
rasos, TemnepartypHble nporpamMmbl A7 TepMOCTaTtoB, TeMnepaTtypbl AeTeKTopa W WHXeKTopa, nporpamMmel
nepekIlYeHNs KpaHoB) NPOBOAAT B COOTBETCTBUM C MHCTPYKUMAMU U3roToBUTENS. Mpumep 3ajaHus napamert-
poB paboTbl ra3oBoro xpomatorpacpa npusBegeH B Tabnuue 3. 3TU YC0BUMA NpefHa3HavyeHbl TOJbKO AN
nHdopMaL M 1 MoryT BbITb NIErKO afanTUpoBaHbl /15 YCI0BUIA KOHKPETHOTrO NPUMEHEHUS.

6.1.2 PereHepauus KOJNOHOK

MonekynsipHoe CUTO akTMBHO aacopbupyeT cnefbl BoAbl, YTO NPUBOAUT KyXyALUeHuo pasgeneHus. Ecnu
pa3feneHve npoBOAAT B UW30TEPMUYECKOM pexume, HacToATe/IbHO pPEeKOMeHAyeTCcsa 4actasd pereHepaums
PLOT KO/IOHOK B COOTBETCTBMM C PeKOMeHAaunsaMn NU3roTOBUTENA KOMOHKW. Ecnn TepmMocTar KOMOHKA MOXET
paboTatb B pexvuMe NporpaMMvMpoBaHUs TeMnepaTypbl, TO B KOHLE KaKAOro LuKna U3MepeHuin xenatenbHo
nogHUMaThb TemnepaTtypy TepMocTarta 4/ pereHepawmm KOsIOHKU.

OTOT NoAbeM TeMnepaTypbl Takke, Kak pereHepauus, obecneumsaeT 6onee ocTpbliin nMk CO npu aHanu-
3e UMUTaTOPOB NPUPOAHOrO rasa.

MakcumasibHas pabodvass Temnepartypa xpomaTorpacpa 1 orpaHMYMBaeTCs MHCTPYKUMAMU WU3rOoTOBUTENS
npeagsaputenbHoin PoraPLOT U KONOHKW.

l)KaI'II/IJ'I!'IFIpHaFl KOMIOHKa € nopucTbiM copbeHTom Porapak U, HaHeCeHHbIM Ha BHYTPEHHIOK NOBEPXHOCTb. OHa fiB-
nseTca NpMMepoM KOMMEepYeckn AOCTYNHOro Npoaykra. dTa uHdopmauus npusoautcs Ana yaobetsa notpebuteneid Ha-
CTosILLero cTaHAapTa 1 He npeactasnseT ogobpeHve NCO aToro npoaykra.
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Tab6nwuuya 3— Mpumep 3agaHns ycroBuii paboTbl ra30BOro xpomatorpaga

a30BbI xpomaTorpady Mpnéop 1 Mpnbop 2
KosnoHku:
daza PoraPLOT U2 MonekynsipHoe cuto 5A2 MeTuUnICUNMKoH
OnnHa, m 25 50 50
BHYTPEHHWIA AnameTp, Mm 0,53 0,53 0,32
TonwwHa dasbl, MKM 20 50 5
MakcumansHaa Temneparypa, °C 190 300 320
la3-HocuTenb (YncToTa) Ar(99,999 %) Ar(99,999 %) bl, (99,999 %)
CKopOoCTb NOTOKa, MA/MUH 4 _ —

MporpammMa TepMmocTaTta;

HayvanbHasa Temneparypa, °C 30 35
Bpems BblAepXKU, MUH 31 12
CkopocTb nogbema, °C/MuH 12 8
KoHeuHasa TemnepaTtypa, °C 120 240
Bpems BblAEPXKM, MUH 10 6
[eTtexTopbl:
Tun geTektopa AaTtn nma nng
Temnepartypa, °C 140 240 280
MoTok BComorartesibHoro rasa: 15 0 30
K CpaBHUTE/NLHOW suelike 16 — —
K MeTaHaTopy — 35 —

YcTpoiicTBO BBOAA NPOObI:

O6beM A03bl, M/ 0,25 - 0,25
OTaensemblii NOTOK, MA/MUH 0 — 40

MeTaHatop (npv HeE06X0AMMOCTM) - Ni kaTanusatop -
Temnepartypa, °C — 375 —

a Ko/lIoHKa C MOMEKYNSAPHLIM CUTOM A0/DKHA KOHAMLMOHMPOBATLCA OTAENLHO OT PoraPLOT U KONOHKM, MNOCKOJIbKY
OHU KOHAULWNOHNPYKOTCA Npn paBI'IVIl-IHOﬁ Temnepartype.

6.1.3 BBoOg Npoo6bl

Mpoby BBOAAT OAMHAKOBbLIM 1 BOCMPOU3BOAVMbLIM CNOCOGOM B 06a kpaHa BBoAa Npobbl (pucyHok4). Kpa-
Hbl BBOZA W A03MpYloLMe NeT/in A0/MKHbI HAXOAUTLCA NPY NOCTOSIHHON TeMnepaType, Npu KOTOPOI He NPOoUCXo-
ONT KOHAEHCcaLMsa KOMNOHEHTOB NPO6bI.

O6beM NPoAYBOYHOrO rasa A0/KeH OblTb He MeHee 20-KpaTHOro o6Liero o6bema KpaHoB, neTesb U CBS-
3aHHbLIX C HUMW Ta3oBbIX NUHWIA. HepgocTatouHas npoAyBka 3TWX Y3/10B NpMBOAMT K adhdhekTam namstv oT
npeaplayLmx npoé nnu K pasdasneHnto obbema npobbl BO3A4YXOM.

Mepeps BBOAOM AaBrieHVe Npobbl BbipaBHUBAIOT CAaBEHNEM OKpYyXatoLueli cpeabl.

Ecnu ncnonb3ykoT rasoBblii XpoMaTorpad ¢ AByms TepMocTaTtamu, UCMNOAb3YT 3a4epXKy nepeknoye-
HUS1 KpaHa 2 ra3oBoW NPo6bl (PUCYHOK4) OTHOCMTENBHO BPEMEHU MepektoveHns KkpaHa 1 ra3oBoi Npobbl, YTo-
6bl 3afepxartb BbIxof nepsoro nuka (CH,) n3 npeasaputesnibHoit PLOT kosioHKW. Takoil npuem npegorspatut
MacKMpOBKY 3TOro NuKa Ha XxpomartorpaMme Apyrumu KOMnoHeHtamu, 1.e. CO,, C,H,, C,H, n C,H;, BbIxOAALM-
MW 13 NpeaBapuTenibHON KONOHKN. Mpu 3TOM Heo6XxoANMO ybeanTbCs, YTO 3Ta 3aepXKa He BAUSET Ha LenocT-
HOCTb Npo6kI (pa3baBneHne nonajatoLLm BO34yXOM).

Bo Bpems BBoAa Npo6bl KOHTPOAMPYIOT BpEMS NPOAYBKM U pacxo npobbl.

BbipaBHMBaHVe AaBneHUs AOCTUraeTcs NnyTem BbDKMAAHWS U3BECTHOMO M TOYHO KOHTPOMMPYEMOro Bpe-
MeHUW nocse NPoAyBK/ UK NyTEM U3MEPEHNS AaBNeHUs BHYTPY 4O3MPYHOLLER neTau.

6.2 TpeboBaHUS K aHA/INTUYECKUM XapaKTepUcTukam rasoxpomarorpatmnyeckon cuctemsil

6.2.1 OueHka 3a(phEeKTUBHOCTN KOJTOHKMN

PaspeLleHre NMKoB NPOBEPSIOT NP BbINOSIHEHUUN K&XA0r0 aHa/IMTUYECKOrO LMKNa.
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ONsi KaXA0ro MHAMBUAYaNbHO KOJIMUYECTBEHHO OMpefenisieMoro KOMMOHEHTa paspelleHue AByX cocefl-
HUX MWKOB [O/KHO MpeBbilWaTth 1,5. PaspelleHne MUKOB OLEHMBAOT Kak HaUMEHbLLY0 PasHOCTb NS WeH-
TUDUUMPYEMOTO  KOMMOHEHTA  MeXy MoKasaHUAMWU  PerucTpupylolero WaM  0Tob6paxarolero
yCTpOiicTBa, KOTOopas MOXeT 6blTh [JOCTOBEPHO pas/nuyeHa. EciM HEo6XOAMMOro paspelleHus He yada-
€TCsl 1I0CTUYb, TO 3TU KOHKPETHble KOMMOHEHTbI HE AO0/DKHbI ObiThb KOMMUYECTBEHHO OLEHEHbI M NpeacTaB/eHsb
Mo OTAe/NbHOCTH.

TunuyHoe paspelleHre NMKOB NpuBeAeHo B Tabnule 4.

MpnmevaHne — anMeHHeMbIIZ cnoco6 O6pa60TKI/I HeAOoCTaTO4YHO pa3fenieHHbIX MMKOB 3aBUCUT OT XapaKkTe-
PUCTUK UCNONb3yeMbIX NpoLeccopa AaHHbIX N UHTEerpatopa.

Tab6nuya 4 — TunnyHoe paspeLleHne NMKoB

KomnoHeHT 1 KoMnoHeHT 2 TunuyHoe paspeLleHve
MeTaH (CH,) [Ovokeng yrnepoga (CO,) 18,8
Bopgopog, (H,) lenuii(He) 55
Benson (C4H6) LinknorekcaH (C6H-|,) 5,6
MponeH (C;H6) MponaH (C;Hg) 0,7

6.2.2 OTHOCUTENbHbIE KO3APPULNEHTbI YYBCTBUTENILHOCTHA

OTHOCKTENbHbIE KO3PULMEHTBI YYBCTBUTENIBHOCTU ONpeaenstoT B cooTBeTcTBum ¢ FTOCT 31371.2.

6.2.3 pagyvpoBOYHblE 3aBNCUMOCTU

[panynpoBOYHbIE 3aBUCUMOCTY onpeaenatT B cootseTcTBun ¢ FTOCT 31371.2 He pexe ofHOro pasa
B rof.

6.3 BbINosiHeHNE N3MepeHnii

6.3.1 KomnoHeHTHI: He, H,,0,, N,, CH,, CO, CO0,, C,H,, C,H, n C,Hq4

PacnonoxeHune k0NoHOK xpomaTorpada 1 Ha pa3HbIX CTaausax aHasm3a npuBeaeHo Ha pucyHkax 1—3.

Mpo6y BBOAAT B npeagsaputenbHyto PLOT KOMOHKY, B KOTOPOI NOCTOsHHbIE rasbl, CO n CH, yaepxwvBsa-
toTCs cnabo u, TakuMm obpasom, otaenstorcs or C, 1 6osiee TXeNbIX Yr/1eBofoposos. MepeBofdar BbIXoAs-
LiMe nepBbIMUA KOMMOHEHTHI, a uMeHHo He, H,, 0,, N,, CH, n CO B KOJIOHKY C MOMEKY/IAPHLIM CUTOM A/1A
pa3geneHus. [Ona onpefeneHna NOCTOSAHHLIX rasoB W MeTaHa wucnonb3yot ATM. Ona onpegeneHua CO,
BbIXOAALLEro nocnefHUM 13 KOJIOHKM C MONEKY/NAPHLIM CUTOM, MEPEKIOYAIOT KOSIOHKY Ha J/IMHUIO C MeTaHaTto-
pom n ML,

He nepeBefgeHHbIE B KOJIOHKY C MONeKynsapHbiM cutoMm CO, v yrnesogopoabl AONOMHUTENBHO pasfens-
0T Ha npeaBaputenbHoin PLOT KO/OHKe, 3aTeM WX ONpedensitoT C nomoulbio mMeTaHatopa u MNWA. Mocne
BbIxofa 3aTaHa dpakumio C,, oTAyBaloT Ha copoc. MpuMepbl TUMMYHBIXXpOMATOrpaMM MpuBeAeHbl Ha PUCYH-
Kax 6 1 7.

PazgeneHve MOXeT ObITb AOCTUIHYTO Kak Ha KOMIOHKE C MOJSIEKYNSPHBLIM CUTOM, Tak 1 Ha npeasaputesib-
HOIi KOJIOHKE B M30TEPMUYECKOM pPeXMME.

Bogopog v renuii MoryT ObiTb onpeAenieHbl KOCBEHHbIM MEeTOAO0M C UCMOMb30BaHWEM OTHOCUMTESbHbIX
KO3(h(PMLMEHTOB YYBCTBUTE/ILHOCTU, XOTA nNpobrema C BbIGOPOM MpaBu/ibHbIX KoaddhuumeHtoB ans ATM
XOpoLWo u3BecTHa. B obuwem cnyyae, B KayecTBe CpPaBHUTE/IbLHOTO KOMMOHEHTa MOXHO WCMO/b30BaTb
asort (bl,).

Mockonbky AT gaeT cnabblli OTKAUK 4718 oKcuaa yrnepoga npv UCMO/b30BaHUM aproHa B KadecTBe
rasa-Hocutensi, pekomeHayetcsa ansa onpegenenHns CO ¢ monspHoii gonein meHee 0,2 % npumeHaTs MAL.
C aToii uenbto CO yepes KpaH 2 HanpaBAslT B MeTaHatop v ML,

6.3.2 C; 1 60siee TAXe ble YI1eBO40POAbI

CoepaunHaoT WCOT KOMOHKY, 3arnofIHEHHYH METU/ICUIMKOHOM, HEMOCPEACTBEHHO C KPAaHOM ra3oBoli npo-
66l 1 ML (pucyHok 5). MpoBoOAAT pasgeneHve € UCMNoNb30BaHWEM COOTBETCTBYHLLElN TemnepaTypHOi npo-
rpammbl  (Hanpumep, oT 35 °C go 240 °C co ckopocTblo 8 °C/MuH). TlpMMeHsiloT 6yTaH B kadvecTBe
CpaBHUTE/ILHOTO KOMMOHEHTA A1 onpeAeneHns NeHTaHoB 1 6osiee TsXXenbIX YrneBo40poa0B.

YcTaHaBnMBalOT CKOPOCTb Harpesa /19 TemMnepaTypHol nporpamMmbl Tak, 4Tobbl oTaennts CO OT Apyrux
MYKOB Ha Xpomartorpamme, noayyeHHoin ¢ N4,
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I | I o
25 5,0 7.5 Bpemsi, MUH

O

1 — renwuii; 2 — Boaopog,; 3 — kucnopog,; 4 — a3oT; 5 — meTaH

PucyHok 6 — XpomaTtorpamma aHasim3a CMecu renusi, Bogopoaa, KMcnopoaa, a3ota U MeTaHa Ha KOJIOHKe C MOsiekynsp-
HbIM CNTOM
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xpo;:i‘g:;gmm nf:jf'.::;:- Metunn cunvkoHosas WCOT KONOHKa

PLOT KO/1OHKa C MOMEKYISAPHLIM CUTOM

KOJ1OHKa

7 ovokeng yrnepoga; 2—aTtuneH; 3 — aueTunen; 4 — aTtaH; 5 — okecug, yrnepoga; 6 — meTaH; 7—aTaH (3TWeH, aueTuneH);
8—nponuneH; 9—nponaH; 10 — n3obyTaH; 77 —H-6yTaH; 72 — HeoneHTaH; 73 — n3oneHTaH; 14 — H-neHTaH; 15 — 2,2-gumeTnn-
6yTaH; 76 —2-meTunmMeTaH; 2,3-4MMeTUNOYTaH U LMKIONeHTaH; 77—3-MeTunneHTaH; 18 — H-rekcaH; 79 — 6eH301; 20 — uuknorek-

CaH; 27 — H-renTaH; 22 — T0yos; 23 — H-OKTaH; 24 — KCUNOJbI

PucyHok 7 — Xpomatorpamma aHanimsa cmecu CO, 1 komnoHeHToB C.,— Cg Ha PoraPLOT U, WCOT KosioHKax

1 KOJZTOHKE C MONEKYNTAPHbLIM CUTOM

6.3.3 [eTektnpoBaHue
6.3.3.1 ATN
[ns onpepenenuna He, H,, 0,, N, n CH, ucnonbs3sytot ATT1.

CO MOXHO onpeaenaTb Npu MonspHoi gone > 0,2 %, a CO, — npu MonspHoi gone > 0,02 %.

11
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6.3.3.2 Tng

Ona onpegenenuna C,H,, C,H, n C,H;, Bbixogawmx ns npeasaputenibHoin PoraPLOT U KOJIOHKK, U BCex
yrnesofopoos Bbie C;Hg, BbixogAawmx n3 WCOT KanuaisapHOM KOMOHKN C METUSICUIMKOHOM, WCMOMb3YIoT
nia.

Mpu aHanM3e MMUTATOPOB NPUPOAHOrO rasa, a Takke Ana onpepgenerHusa CO, (nocne KoHsepcumn ao CH, B
meTaHaTope), C,H, n C,H,, Bbixogawmx ns npeasaputensHoit PoraPLOT U kosoHkn n CO (nocne KoHBepcuwu
fo CH, B meTaHatope), ucnonb3sytot N4,

Mukn CH,, C,H,, C,H, n C,Hg, koTOpble TONbKO YacTMuHO pasgeneHbl Ha WCOT KO/IoOHKE C MeTUNCUINKO-
HOM, He MOryT BbITb MCNONb30BaHbI 4151 KOSIMYECTBEHHOO OnpeaeneHus.

6.3.4 C60p AaHHbIX

HaunHatoT c60op AaHHbIX NO KaHasiam 060MX [EeTEKTOPOB OAHOBPEMEHHO C BPeMeHeM NepBOro BBoOAA
npoobl.

7 BbluncneHune
BbluMcns0T 3HaYeHUs MONAPHONM A0/ KOMNOHEHTOB B cooTBeTCcTBUM ¢ TOCT 31371.1.
8 lpeunsnoHHOCTb

TuNMYHbIE 3HAYEHUSA MPELM3UOHHOCTM, KOTOPble MOTYT ObiTb AOCTUrHYTbI 3TUM METOAO0M, MpuBefeHbl B
npunoxexHmn A.

9 lpoTokon aHanusa

MpoTokon aHanm3a ochopmnstoT B cootseTcTBum ¢ FOCT 31371.1, pasgen 14.

12



MpunoxeHne A
(cnpaBo4HOE)

TunuyHble 3HavYeHUA NpPeLn3noHHOCTHU

MOCT 31371.6—2008

TUNWYHbIE 3HAYEHUSI MPELM3NOHHOCTY MpuBedeHbl B Tabnuue A.l. STV 3HAYeHUst GbiM MOMYYEHbl HA NpakTUke U
YKa3blBaT Ha 3(hheKTMBHOCTb MeToAa. VX Hefb3si CpaBHMBATH CO 3HAYEHUSMU MPELM3NOHHOCTH, YKasaHHbIMU B NpUIo-
XEHUAX Apyrux yacTteli komnnekca FOCT 31371, NOCKO/IbKY OHW NOJlyYeHbl, Ucxoas U3 kauyecTBa MCO U onbiTa y4yacTBOBaB-

LUMX NnabopaTopuii.

Tab6nuya Al — CXxoauMocTb 1 BOCNPON3BOANMOCTb PE3Y/IbTATOB U3MepPeHuii

B npoueHTax

MonsipHast gons CxoauMocTb Bocnpov3BoAMMOCTb
KOMMOHEeHTa B npobe X,
% abcontoTHas OoTHOCUTENbHAsA abcontoTHas OTHOCUTE/bHasA
x<0,1 0,002 - 0,002 -
0,1<x<1 - 2 - 4
1<x<50 - 0,8 - 1,6
50 <x< 100 — 0,08 — 0,16

13
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MpunoxeHve B
(cnpaBo4HOE)

CBefeHnA 0 COOTBETCTBUU CChITOYHbIX MeXaAyHapoAHbIX CTaHAapPTOB MeXrocygapCTtBeHHbIM CTaH-

fapTtam
Ta6nuua B.1
O603Ha4YeHNe N HaMEHOBaHNe MeXAyHapo4HOro CreneHb O603HayYeHne N HaMeHOBaHe COOTBETCTBYHLLErO
cTaHfapTta COOTBETCTBYUA MEXrocyAapCTBEHHOro cTaHjapTa

NCO 6974-1:2000 MOD FOCT 31371.1—2008

«la3 npupoAHblil. OnpefeneHne coctasa MeToO- «la3 npupofHblii. OnpegeneHne coctasa MeTo-
[OM ra3oBOil xpomaTorpacmm C OLEHKON Heonpe- [OM rasoBoi xpomartorpacun € OLEHKON Heomnpe-
peneHHocTn. Yactb 1. PykoBoACTBO MO nposefe- peneHHocTn. Yactb 1. PykoBOoACTBO MO npoBeje-
HWIO aHauIM3a» HWIO aHasIM3a»

NCO 6974-2:2001 MOD FOCT 31371.2—2008

«la3 npupofHbll. OnpepgeneHne coctasa MeToO- «la3 npupofHblii. OnpegeneHne coctasa MeTo-
[OM ra3oBOil xpomaTorpacmm C OLEHKON Heonpe- [OM rasoBoi xpomartorpacuy C OLEHKON Heomnpe-
OeneHHocTn. YacTb 2. XapaKTepucTuku usmepu- AeneHHocTn. YacTb 2. XapakTepucTuku umepu-
TENbHOI CUCTEMbI U CTATUCTUYECKME OLIEHKM AaH- TENIbHOlW CUCTEMbI U CTATUCTUYECKME OLIEHKU AaH-
HbIX» HbIX»
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YK 662.767:658.562:006.354 MKC 75.060 B19

Kntouesble cnosa: I'IpVIpO/J.HbIVI ras, KOMMNOHEHTHbI COCTaB, XpOMaTOFpad)VILIECKVIVI MEeTOo 4 aHa/M3a, Kanunnsap-

Hble KOJIOHKW, BOZOPOA, refuii, KUCNOopo4, asoT, AVNOKCUA, Yriepoda, Yr/ieBOAOPOAbl, MeTaHatop, WMWTaTop
MPVPO/AHOTO rasa
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