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MpeaucnoBue

Llenu, ocHOBHbLIE NPUHLMNLI M OCHOBHON NOPSAOK NpoBeAeHnst paboT No MeXrocyaapcTBeHHOW cTaHdap-
Tusauun yctaHosneHol FOCT 1.0—92 «MexrocynapcTBeHHasi cuctema ctaHgapTusaummn. OCHOBHBIE MOSoxXe-
Hus» nTOCT 1.2—97 «MexrocyaapcTBeHHas cuctema cTaHgapTusauum. CtaHaapTbl MEeXrocyaapcTBeHHbIE,
npasuna v pekomeHaaLun No MeXrocyapcTBeHHoN cTaHaapTusauun. MNopsagok pa3paboTku, NpUHATUS, NpU-
MeHeHUsl, 0BHOBMEHUs1 U OTMEHbI»

CBepneHusi o cTaHaapTe

1 MOArOTOBNEH OTKpbITEIM akuMoHepHbIM 061wecTBoM «IMasnpom» n deagepanbHbIM rocyaapcTBeH-
HbIM YHUTapHbIM npeanpusaTuem «Bcepoccuiickuini  HayyHo-UccneaoBaTenbCkUA UHCTUTYT METPOsioriun
um. .. Menpeneesa» (®IYIN «BHUAM um. 1.1. MeHgeneesa») Ha ocHoBe cOBCTBEHHOIO ayTEHTUYHOIO
nepesofa cTaHAapTa, yka3aHHOro B MyHkTe 4

2 BHECEH ®epeparnbHbIM areHTCTBOM MO TEXHUYECKOMY PEryriMpoBaHuio U MeTposiornm

3 MPUHAT MexrocyaapcTBeHHbIM COBETOM MO CcTaHAapTU3aLun, MeTponorun u ceptudukauum (npo-
Tokorn Ne 33 ot 6 uoHsa 2008 r.)

3a npuHaATUe cTaHgapTa NPoroflocoBanu:

KpaTkoe HaumeHoBaHWe CTpaHbl Kop cTpaHbl CokpallieHHOe HaUMEHOBaHWE HAUMOHANBHOTO OpraHa
no MK (MCO 3166) 004—97 | no MK (MUCO 3166) 004—97 no cTaHgapTU3auuu
AzepbangxaH AZ AscTtaHgapT
Benapychk BY loccranpapt Pecny6nuku Benapyce
KasaxcraH KZ loccranpgapt Pecny6nuku Kasaxctan
KblprelactaH KG KblproiactaHgapt
Mongosa MD Mongosa-CtaHgapt
Poccewiickan degepaums RU depepanbHOe areHTCTBO NO TEXHUYECKOMY PpErynupoBaHuio
n MmeTponormm
TamKuKMCTaH TJ TamkukcTaHgapT
TypkmeHncTan ™ Mmaeroccnyx6a « TypkMeHCTaHgapTnaph!»
Y3bekucTaH Uz YactaHaapT
YkpauHa UA locnoTpe6eranaapT YkpanHsbi

4 Hacrosawunn ctaHgapT SiBNSeTCA MoAUULMPOBaHHBIM MO OTHOLLEHWIO K MeXayHapoAHOMY CTaHaapTy
NCO 6974-6:2002 «["a3 npupoaHbli. OrnpefeneHne coctaBa MeETOAOM ra3oBON XpomaTorpadum ¢ oLeHKon
HeonpeaenexHHocTn. Yacte 6. Onpeaenexne sogopoaa, renvs, Kucnopoaa, asoTa, AMoKcuaa yrinepoga v yrne-
Bogopoaos C,—Cg ¢ uCronb3oBaHWeM 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 Cg hydrocarbons using three capillary columns»).
Mpn 3TOM AONOMHNUTESBHBIE NOMOXEHWUSA, BKITIOYEHHbIE B TEKCT CTaHaapTa ANs yYeTa notpebHocTei Hauuo-
HarbHOW 3KOHOMUWKM W/Unn 0cOBEHHOCTE MeXrocyaapCTBEHHOW cTaHAapTN3aLnm, BbiaeneHbl KypcMBom

5 Mpukasom PeaepansHOro areHTCTBa No TEXHAYECKOMY PerynmpoBaHuio U MeTpornorumn ot 3 aekabps
2008 r. Ne 340-cT MexrocyaapcTBeHHbln ctaHaapT FTOCT 31371.6—2008 (MCO 6974-6:2002) BeedeH B
OelcTBMe B Ka4eCTBe HauMoHanbHoro ctangapta Poccniickon Pegepaummn ¢ 1 aHeaps 2010,

6 BBEOEH BMNEPBbLIE

UHebopmayus o seedeHuu 8 felicmeaue (NpekpalyeHuu delicmausi) Hacmosileao cmarBapma nybruky-
emcs 8 ykazamerne «HauuoHanbHbie cmaHOapmbiy».

UHebopmayusi 06 UsMeHeHUsIX K HacmosiweMy cmaHOapmy rybnukyemcs 8 ykazamerne «HayuoHansHbie
cmaHOapmely, @ mekem USMeHeHUl — & UH(hOpMaUUOHHBIX yKazamerisix «HauuoHansHeie cmaHdapmei».
B cniyyae nepecmompa unu ommMeHsi Hacmositeeo cmaHOapma coomeememeayiowasi UHhopMayusi 6ydem
onybnuxkosaHa 8 UH(hopMayUOHHOM yKka3amerne « HayuoHaneHble cmaHAapmbiy»

© CraHngapTuHdopm, 2009

B Poccuiickon degepaunn HacTOALMI CTaHAAPT HE MOXeT ObiTb MOMHOCTLHO UMW YacTUYHO BOCMPOUS-
BeeH, TUpaXMpoBaH 1 pacnpocTpaHeH B kKavecTBe odulnanbHoro nsgaHna 6es paspelueHns degepansHoro
areHTCTBa Mo TeXHUYECKOMY PeryrMpoBaHunto U MeTponorim
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BeBegeHue

Komnnekc MexrocygapctBeHHbIx cTaHgaptos [OCT 31371.1—2008 (MCO 6974-1:2000) —
FOCT 31371.6—2008 (MCO 6974-6:2002) M FTOCT 31371.7—2008 nog o6Lwmm HaumeHoBaHuem «l"as npupoa-
Hbll. OnpegeneHne cocTaBa MeTOAOM rasoBOW XpoMaTorpacdum € OLEHKOW HeonpederieHHOCTU»
(nanee — KoMnneKkc cTaH4apTOB) COCTOUT M3 CriedyoLWnX YacTei:

- YacTb 1. PykoBOACTBO NO NpoOBeAeHWIo aHanusa;

- YacTb 2. XapaKkTepuUCTUKUA N3MEPUTENBHON CUCTEMBI U CTAaTUCTUYECKME OLLEHKN AaHHBIX;

- YacTb 3. OnpegeneHne Bogopoaa, renus, KUCNopoaa, asoTta, AnoKkcuaa yrnepoaa u yrineso4opoaos Ao
Cg Cc UCnonb3oBaHMEM ABYX HaCag04HbIX KOMOHOK;

- Yacts 4. Onpegenenue asota, Auokcuaa yrnepoda u yrnesogopoaos C,—C; n Cg, B nabopatopumnnc
MOMOLLbIO BCTPOEHHON M3MePUTENbHON CUCTEMBI C UCTIONb30BaHWEM ABYX KOMOHOK;

- YacTb 5. OnpegeneHue asoTa, Aguokcuaa yrnepoaa v yrnesogopoaos C,—Cg 1 Cg, B nabopartopum u
NPV HernpepbIBHOM KOHTPOIE C UCMONb30BaHNEM TPEX KOMOHOK;

- YacTb 6. Onpegenerune Bogopoaa, renus, kucnopoga, asoTa, AMokcuaa yrnepoaa v yrnesoaopoaos
C,—Cg cncnonb3oBaHMeM Tpex KanunisipHbIX KONOHOK;

- YacTb 7. MeToguka BbINOMHEHNSA U3MEPEHU MONSAPHON 40NN KOMMOHEHTOB.

Komnnekc ctaHaapTOB pacnpocTpaHaeTca Ha n3aMepeHns MOnsipHOM 40NN KOMMOHEHTOB NPUPOAHOro
rasa xpomaTtorpacuyeckiuM MeTo0M C OLLEHKOW HeonpeaeneHHOCTM U3MEPEeHUA.

Yactn 1—6 apnsTca MoAMGULMPOBaHHBIMI MO OTHOLLUEHUIO K COOTBETCTBYIOLMM MeXayHapoaHbIM
ctaHgaptam UCO 6974-1 — NCO 6974-6.

B yactn 7 npuBeaeHa MeToAMKa BbINOMHEHUS U3MEPEHWIA MOTSIPHOM 40NN KOMNOHEHTOB NPUPOAHOro
rasa, agantupyrowas nonoxeHusa mexayHapogHelx ctangaptos MCO 6974-1 — UCO 6974-6 ¢ yyeTom
noTpebHoCcTeN HaunoHanbHON akoHoMukK cTpaH CHIM 1 ocobeHHOoCTen MexrocyaapCTBeHHON cTaHgapTu-
3aLumn.

B HacTosLLeM cTaHaapTe onucaH NpeLM3noHHbIi MeTo onpeaeneHnsa coctasa NpupoaHoro rasa. Mony-
YeHHble JaHHble Mo COCTaBy UCNOMb3YIOT AMS BbIYUCIIEHWS TEMMOTHI CropaHnA, OTHOCUTENbHOW NAOTHOCTU N
Yucria Bobbe.

Ons peanusauun metoga Heo6xoaNMo NpuMeHeH1e TpeX KOMOHOK, YCTaHOBMNEHHLIX B iBa ra30BbIX XPO-
MaTorpaca.

Bcrnieactsue BbiCOKOM pasgenuTenbHon cnocoBHOCTM UCMOSb3YEMbIX KaNUNASIPHBIX KONIOHOK KOMMOHEH-
Thl, 06bIMHO He NPUCYTCTBYOLLME B NPUPOAHOM rase, HO MPUCYTCTBYIOLLME B HEKOTOPLIX UMUTaTOpax NpUpoa-
HOro rasa, Takke MOMyT ObiTb OBHapyXeHbl € MOMOLWbLIO 3TOro Metoaa. [AononHUTenbHO ANA aHanusa
UMNTaTOPOB NPUPOAHOIO raza UCMNOoNb3YIT MeTaHaTop.

B HacTosweM cTaHgapTe npeAcTaBneH oAuMH U3 METOAOB, KOTOPLIN MOXHO UCNONb30BaThL Ans onpeae-
neHuA cocTasa npupogHoro rasa B cootsetcTBumn ¢ FOCT 31371.1 uFOCT 31371.2.
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M E XTOCVYAAPG CTUBEUH HHU B H# C TAHQAOAPT

a3 npupoaHbIN

OMNPEQENEHUE COCTABA METOLIOM FA30BOW XPOMATOIPA®UU
C OLEHKOW HEOMPEQENEHHOCTU

YacTb 6

ONPEOENEHVUE BOOOPOA, MENUSA, KUCNIOPOLA, A3OTA, IMOKCU[IA YITIEPOLA
W YIMEBOAOPOMOB C—C;s C UCMONb30BAHUEM TPEX KANUNMSAPHBLIX KONOHOK

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

Oarta BBeaeHna — 2010—01—01

1 O6nacTb NpUMeHeHuA

HacTrosawui cTangapT ycTaHaBnMBaeT MeToA KONMYECTBEHHOTO rasoxpomarorpadudeckoro onpeaene-
HWA coAepkaHnA Boaopoaa, renuna, KUcnopoaa, asoTa, AMokenaa yrnepoaa v yrnesogoponos C,—Cg B npobax
NPUPOOHOro rasa ¢ UCNOb3oBaHUEM TpeX KanumsIpHbIX KONoHoK. MeToa npMMeHUM Anst aHanuaa rasos,
coaepkallX KOMMNOHeHThI B AnanasoHax MoNsipHOW 40NN, NPUBEAEHHDbIX B Tabnuue 1, n 06bl4HO NpUMeHsieTcA
B nabopaTopHblx ycroBusix. lMNpuBeaeHHble AuanasoHbl orpaHuyeHbl obnacTbio, ANA KOTOPOWM OLeHeHa
HeonpeaeneHHoCTb, U MOryT BbiTh yXke, YeM peanusyemMble Ha KOHKPETHbIX xpoMaTtorpadax. Metoq moxeT
ObITb MPUMEHEH, AaXke eCr OfMH U HECKOBKO KOMMOHEHTOB B Npobe 3TMM MeToA0M He 0bHapyX1BatoTCS.

HacToswwi ctaHaapT cnegyeT npuMeHsiTe coBMecTHo ¢ FTOCT 31371.1 nF'OCT 31371.2.

MeTop Takke MoXeT ObITb MPUMEHEH K aHannay MMUTaTOpPOB MPUPOAHOTO rasa.

[MTpwumeyaHue— JononHutensHas nHoOpMaLus No NPMMEHEHUIO 3TOr0 MeToga Npv onpegeneHnn cocrasa
UMWUTaTOPOB NPVPOAHOIO ra3a Takke NPMBOANTCS B HACTOSILLIEM CTaHAapTe.

Tabnwuya 1— Quana3oHbl MOMNSIPHON JOMW KOMMOHEHTOB, HA KOTOPLIE PACNPOCTPaHSETCsl HACTOSIWMIN CTaHaapT

KomnoHeHT dopmyna MonsipHas gonsi, %

[enun He 0,002—0,5
Bogopoa H» 0,001—0,5
Kucnopog 0O, 0,007—5
Aszor N 0,007—40
MeTtaH CH, 40—100
Oxkeup yrnepopa® CcoO 0,001—1
Owvokena yrnepoga CO», 0,001—10
O1uH (auetunen)? CyH, 0,001—0,5
Otunen? CoH, 0,001—0,5
OTaH C,Hg 0,002—15
Mponen™® CsHe 0,001—0,5
MponaH® CsHs 0,001—5
M306yTaH C4Hqo 0,0001—1
n-bytan CsH1o 0,0001—1
2,2-lumeTunnponaH (HeoneHTaH) CsH12 0,0001—0,5

W3paHne opmumanbHoe
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OkonyaHue mabnuysi 1

KomnoHeHT dopmyna MonspHas pons, %
2-MeTunbyTaH (M3oneHTaH) CsHy2 0,0001—0,5
H-MeHTan CsHy2 0,0001—0,5
LinknoneHTtaH CsHqo 0,0001—0,5
2,2-OAnmetTnnbyTaH CeH1a 0,0001—0,5
2,3-OnmetunbyTan CeH1a 0,0001—0,5
2-MetunneHTaH CeH1a 0,0001—0,5
3-MeTunneHTaH CeH1a 0,0001—0,5
H-I'ekcaH CeH1a 0,0001—0,5
BeHaon CeHs 0,0001—0,5
LinknorekcaH CsH12 0,0001—0,5
lentanb® CrH16 0,0001—0,5
MeTunumknorekcaH C7H14 0,0001—0,5
Tonyon C;Hs 0,0001—0,5
OkTaHb!® CsH1s 0,0001—0,5
Kewnonsi® CsH1o 0,0001—0,5

2 3TV KOMMNOHEHTLI 0BLIYHO OTCYTCTBYIOT B MPUPOAHOM rase, HO MPUCYTCTBYIOT B UMWTATOPEe NPMPOLHONO rasa.

® PasgernbHOe onpeaeneHre NponaHa u NponeHa 3aBucuT oT UCMONb3yeMOW KOMOHKM.

¢ BKIIOMAIOT Creaylowme KOMMNOHEHTbI: H-renTaH, 2-MeTUIreKCaH, 3-MeTunrekcaH, 3-aTunnenTaH, 2,2-auMeTun-
neHTaH, 2,3-aMmeTunneHTaH, 2,4-guMeTnnnenHTan, 3,3-ammeTunnenTax, 2,2,3-tpumetunbytaH. He Bce nsomepbl Mo-
ryT 6blTb OTAENEeHb! APYr OT Apyra.

¢ BknioualoT crnepyioLme KOMMOHEHTbI: H-OKTaH, 2-MeTunrenTtaH, 3-MmeTunrentaH, 4-meTunrenTad, AUMETUNLNKIO-
rekcaHbl, 2,2-guUMeTUNreKcaH, 2,3-gumeTunrekcaH, 2,4-guMeTWNreKcaH, 2,5-aumeTtunrekcad, 3,3-auMeTunrekca,
3,4-gumeTnnrekcaH, 2,2,3-TpuMeTUNNEHTaH, 2,2,4-TpUMETUNNEHTaH (M300KTaH), 2,3,3-TpumeTunneHTaH, 2,3,4-tpume-
TUNNeHTaH, 2,2,3,3-TeTpameTnnbyTaH. He Bce naomepsl MOryT GbITb OTAENEHLI APYr OT Apyra.

€ BKMOYaloT crieayowmMe KOMMNOHEHTbI: O-KCUITOM, M-KCWITON, M-KCUIOM; M- 1 M-KCUMOM, KOTOPLIE HE OTAENsATCA

[pyr oT Apyra.

MpumedyaHune—3ITOT aHaNM3 MOXHO PacnpoCTPaHUTL NPU ONPeaAeneHHbIX yenosusix (Hanpumep, Gonbluem
obbemMe nNpobbl) Ha bonee Taxensle, 4em Cg, yrneBogopoabl, eCNu X MONsipHan AoNs NpeBbIwaeT 1 - 107° (0,0001 %).

Hacmosiwuli cmandapm criedyem rnpUMeHams Kak pykogsodcmeo 0r1s co3darus pabodux npoyedyp 8
coomeemcmeauu ¢ F'OCT 8.010 0nist KOHKpeMHbIX U3MepUmerbHbIX 3adad ¢ y4emom HOpM modYHocmu, npuse-
OeHHbixe TOCT 31371.7.

I1p uwmeyaHue— [ononHumensHOE NONOXeHUe HanpasneHo Ha obecniedeHue paspabomku HOPMamueHbIX
OOKyMEHMO8 110 aHanu3y KOMIIOHEHMHO20 cocmasa npupodHo20 2a3a 6 KOHKPeMHbIX YCo8USIX MPUMEHEHUS, 3HaJu-
merbHO OMIIUYaKLWUXCS OM yCrosull, ycmaHO8/1eHHbIX 8 KOMITIeKCe cmaHAapmos, U ¢ y4emoM CO8PEMEHHO20 NnapKa
npubopos.

2 HopmaTuBHbI€ CCbISIKN

B HacTosileM cTaHAapTe UCMOMb30BaHbl HOPMAaTUBHBIE CCLINKU Ha cneayowmne MeXXrocyaapCcTBeHHbIe
cTaHpapThl:

FOCT 8.010—99" locydapcmeeHHas cucmema obecnedeHus eduHcmea usmepeHull. Memoduku
8bIrNoIHeHUs1 usMmepeHull. OCHO8HbIE NO1I0XeHUS

roCT 31371.1—2008 (MCO 6974-1:2000, MOD) lMas npupoaHbiin. OnpeaeneHue cocTaBa rasosoWn
Xpomarorpacdum ¢ oLleHKON HeonpeaeneHHocTU. YacTb 1. PykoBoacTBO NO NpoBeAeHUIo aHannsa

roCT 31371.2—2008 (MCO 6974-2:2001, MOD) a3 npupoaHeli. OnpegeneHue coctaBa MeToAoM
rasoBoun xpomaTtorpacum ¢ oLieHKor HeonpeaeneHHOCTU. HacTb 2. XapakTepucTukn U3mMepuTensHON CUCTEMBI
N CTaTUCTUYECKUE OLIEHKN AaHHbIX

FOCT 31371.7—2008 a3 npupodHeill. OnpedeneHue cocmaea MemodoM 2a3080( xpoMamozpaghuu
¢ oueHkoll HeoripedeneHHocmu. Yacme 7. Memoduku ebinonHeHus1 UsMeHeHUl MOoIsIpHOU 80U KOMIIOHEHMO8

MNpwnmedanune—Ilpn Nonb3oBaHMN HACTOSAWMM CTaHAAPTOM Lienecoobpa3Ho NpoBepUTL AeNCTBUE CCbIMou-
HbIX CTaHAAPTOB Mo yKkasarenio «HaumoHanbHble CTaHgapTbl», COCTABNEHHOMY M0 COCTOSIHUIO HA ‘1 IHBaps! TEKYLLIErO roAa,
M MO COOTBETCTBYIOLMM MHPOPMALIMOHHBLIM yKa3aTensam, ony6rMKoBaHHbIM B TeKyLeM rofy. Ecnm cebinouHbiin craHgapt
3ameHeH (M3MeHeH), TO NPy NoMb30BaHMN HACTOALWMM CTaHAAPTOM CrielyeT PyKOBOLACTBOBATHCS 3aMEHSIIOLUM (M3MEHEH-
HbIM) cTaHgapToM. ECnn cebinoyHbIli CTaHAapT OTMeHeH 6e3 3aMeHbl, TO MoMoXeHWe, B KOTOPOM [1aHa CCbIKa Ha Hero,
NPUMEHSIETCSA B 4acTy, HE 3aTParvBaloLEen 3Ty CCbINKY.

" Ha meppumopuu Poccutickoil ®edepayuu delicmeyem FOCT P 8.563—96.
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3 MpuHuun aHanusa

3.1 AHanus npo6 npupogHoro rasa

Ina onpeaenexus BoaopoAaa, renvs, kUcnopoaa, asora, aguokeuaa yrnepopa v yrnesogopoaos C,—Cg
NCMONb3yoT METoA ra3oBoi XxpoMaTorpadum ¢ NpUMEeHeHUeM TpeX KanumnsipHbIX KOMoHoK. Ansa pasaeneHus
Avokeuaa yrnepopaa (CO,) natana (C,H,) ucnonb3aytot npeasaputensryto PLOTY konoHky.

[na pasaeneHuns noctoaHHbIX rasos renus (He), Bogopoaa (H,), kucnopoaa (O,), asota (N,) u meTaHa
(CH,) ucnonbaytot npeasaputernbHytio PLOT KONMOHKY € MOMEKYNAPHBLIM CUTOM.

Ins paspenenus yrnesogopoaos C,—Cg (1 6onee Tspkenbix) ucnonbsyroT WCOT?) konoHKy ¢ Henonsip-
HoM has3on.

MocTosaHHbIe raskl: renuid (He), Bogopon (H,), kucnopopn (O,), asot (N,) u metaH (CH,) onpeaensiot ¢
nomMoLLbio AeTekTopa no TennonposoaHoctn (ATI). Yrnesoaopoasl C,—Cg onpeaenstoT ¢ NOMOLLLIO NTaMeH-
Ho-MoHuU3auuoHHoro getektopa (MAA).

3.2 AHanus MMUTaToOpPOB NPUPOAHOIO rasa

Okenayrnepopa (CO) uanokena yrnepopa (CO,) onpegensioT ¢ nomolsto NN nocne socctaHosneHus
3TUX KOMMOHEHTOB 0 MeTaHa C NOMOLLbIo MeTaHaTopa. Micnofnb3oBaHne 3Toro yCTporucTea 4aeT BO3MOXHOCTb
obHapyXuBaTb ykazaHHble KOMMOHEHThI ¢ MonisipHol Aonen 6onee 0,001 %. Ecnu npobbl He coaepxkaT CO unn
CO, unu ecnn nx monsapHas aons npesbiwaeT 0,02 %, To MeTaHaTOP HE UCNOMNbB3YIOT, U OHN MOTYT BbITh Onpe-
aeneHbl ¢ nomoupbo AT,

Mpu aHanuse umutaTopos npupogHoro raza PLOT konoHka, ykasaHHas B 3.1, MOXeT ObITb TakKke npume-
HeHa AN pasfeneHuns auetuneHa n atuneHa, a PLOT konoHka ¢ MonekynspHeIM CUTOM — A5 onpeaene-
Hua CO.

4 Martepuanbl

4.1 Masbl-HocUTenu

4.1.1 AproH (Ar) c cogepxaHuem OCHOBHOTO KOMNOHeHTa He MeHee 99,999 %, cBoboaHbIN OT kKUcnopoaa
nBsogbl.

4.1.2 AsoT (N,) c cogepxaHnem 0CHOBHOMO KOMMNoHeHTa He MeHee 99,999 % unun renuin ¢ coaep>xaHnem
OCHOBHOTO KOMMOHeHTa He MeHee 99,999 %.

4.2 BcnomoraTenbHble rasbl

4.2.1 BcnoMmoraTtenbHble rasbl AN geTekTupoBaHuA ¢ nomouwbio NMUA

4.2.1.1 A3oT unwv renuii c cogep>xaHuem 0CHOBHOIO KOMMOHEHTa He MeHee 99,996 %.

4.2.1.2 Bosayx, cBo6oaHbIA OT NpUMeceit yrineBoaopoaos, T. €. MonsApHas Aonsa yrnesogopoaos He
Gonee 1-104%.

4.2.1.3 Bopopoa ¢ cogepaHmem OCHOBHOro KoMmnoHeHTa He MeHee 99,999 %, cBoboaHbIN OT KOppo3u-
OHHBIX ra30B U OpraHNYecknX CoeanHeHU.

4.2.2 BcnomorartenbHble rasbl 4Ns MeTaHaTopa Npu aHanuse MMUTaTOpPOB NPUPOAHOrOo raza

4.2.2.1 Bopopog c cogepxaHnem 0OCHOBHOrO KOMMoHeHTa He meHee 99,999 % (Takke MOXeT UCNONb3o-
BaTbCA Kak BCromoraTerbHbIN ras).

4.2.2.2 CxaTbli CUHTETUYECKMI BO3AYX Ans obecnedeHuns paboTel KpaHoB.

4.3 O6pasubl cpaBHeHUs

4.3.1 Paboune sTanoHHbIe ra3oBble CMecu (rocyaapcTBeHHble cTaHaapTHble obpasubl — FCO), cocTas
KOTOPBIX CriedyeT BblbupaTh GrN3KUM K OXngaemMomy coctay Npobbl.

MonsipHble Aonu komnoHeHToB B FCO 1 aHanuaupyemoit npobe He A0OMKHBI OTNMYATLCA Bonee, YeM Ha
3Ha4yeHwus1, NpMBedeHHbIe B Tabnuue 2.

MpvipoaHeli ras B 6annoHe, coaepxallyuii Bce KOMMOHEHThI, U3MepeHHbIe 3TUM MeToA0M, Takke MOXHO
ncrionb3oBath B kavecTse MCO. [CO roToBAT rpaBUMeTPUYECKMM METOAOM B COOTBETCTBUN ¢ [1] u/unn aTTec-
TytoT B cooTBeTCTBUM C [2]. B cocTas MCO AosmKkHbI BXOAWTb, NO KpaHen Mepe, a3oT, Anokeua yrnepoaa, MeTaH,
aTaH, nponaH, nsobyTaH, H-6yTaH. B crniyyae kocBeHHOro onpeaeneHns komrnoHeHTor FCO gomkeH cogepxaTtb
CPaBHUTENbHLIN KOMMOHEHT C MOMSIPHON 40N, COOTBETCTBYIOLLEH OX1gaeMoMy AnanasoHy MOMSIPHOR 40NN,
[Mpw 3TOM MOXET BO3HUKHYTb HE0BX0AMMOCTb UCMOb30BaHNA Heckonbkiux FCO.

" KanunnspHas konoHka ¢ nopucTbiM COP6EHTOM, HAHECEHHbIM Ha BHYTPEHHIOI0 MOBEPXHOCTb.
2 KanunnsipHas KonoHKa ¢ Xmakon ¢pasomn, HAHECEHHOW Ha BHYTPEHHIOH MNOBEPXHOCTb.
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Tab6nwuua 2 — [donyckaemoe 0OTHOCUTENBHOE OTKITOHEHUE 3HAYEHWUIN MONSIPHOW 40NN KOMMNOHEHTA B IPagynpOBOYHOM
rase u npobe

B npoueHTax
N OTHOCUTENLHOE OTKIIOHEHWE 3HAYEeHWUI MONSIPHOW AONKU
3HaueHne MOMSIPHON OO KOMMNOHEHTa B npobe . .
KOMMOHEHTA B rpafyupoBOYHON rasoBoi cMecy U npobe
Ot 0,001 go 0,1 BKnHOM. + 100
Cs. 0,1 » 1 » +50
» 1 » 10 » +10
» 10 » 50 » +5
» 50 » 100 » +3

4.3.2 la3bl gnsa npoBepku apgeKTUBHOCTU

4.3.2.1 Ons paboTel MeTaHaTopa (Mpy HeOBX0AMMOCTU NPU aHanNM3e UMUTaTOPOB NPUPOAHOTO rasa):
rasosble cMecn, coaepxatiue CH,, CO n CO, c o6bemHon aonen kaxaoro ot 0,001 % ao 0,02 % B renun.

4.3.2.2 a3, coaepxawmuin 6eH30M 1 LMKNorekcaH, 4ns NnpUMeHeHns Npyu NpoBepke paspeLleHns MUKoB.

4.3.2.3 a3, cogepxawmmn Bogopoa urennin, 4na npuMeHeHns Npu Nposepke paspeLleHns NUKOB.

5 Annapartypa

5.1 Masoxpomarorpadudeckasa(ne) cuctema(bl), coaepxkawian(me) cneayowme KOMNOHEHTbI:

5.1.1 TepmocTaTbl ANA ABYX KONOHOK ANS paBoThl B pexuMe NporpaMmMmnpoBaHusi Temnepartypsl, obec-
neuynsaroLmne NUHENHOe U3MEHEHNEe TemnepaTypbl ¢ 3a4aHHBIM rpagueHToM (Tabnuua 3).

KonoHkuMoryT 6biTb NOMeLLeHbl B 0AWH XpomaTorpad ¢ AByMsA TepMocTaTamu Unu B ABa OTAENbHBIX XPO-

matorpaca. TemnepaTypa B 0601x TepMocTaTax KOMOHOK 0AHOro XpomaTtorpada A0MmkHa KOHTPONMMPOBATLCA
He3aB1CUMO.

5.1.1.1 TepmocTtaT Ana xpomartorpada 1, cogepxawmin npeasaputensHyto PLOT konoHky u PLOT
KOMOHKY C MONEKYNSIPHBLIM CUTOM (PUCYHKU 1—3).

B kavecTBe anbTepHaTuBbl XpoMaTorpad 1 MoXeT UMeTb TepMOoCTaT KOMOHKN ANA paboTel B M30TEPMU-
YeckoM pexuMme B ananasoHe TemnepatypbloT40 °C go 140 °C, koTopbii 06ecneunBaeT nogaepxaHue temne-
paTypsbl B npegenax = 0,1 °C B ntoboli TOUKe KaMepbl TepMmocTaTa.

5.1.1.2 TepmocTaT anga xpomaTtorpada 2, cogepxawmin WCOT KOnoHky.

Ca4 CoHy, CoHy,
——| c,H, CO,, CO,
CHy, Ny, O,, Hy, He

4 5
/- /

1 — npensaputensHas PLOT konoHka; 2 — PLOT konoHka ¢ MonekynsipHsim cutom; 3 — ATM; 4 — meTtanatop; 5 — MAJ

PucyHok 1 — Cxema coegMHEHUs1 KOTNIOHOK BO BpeMs BBOAa NPo6bl
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Caur CoHa. CoHy, CO, CHy, N,,
" c.He CO, 0,, Hp, He

4 5
A

1 — npeaeaputensHan PLOT konoHka; 2 — PLOT konoHka ¢ monekynsipHsiMm cutom; 3 — ATN; 4 — metanarop, 5 — NI

PucyHok 2 — Cxema coeguHenns konoHok ans onpeaeneqnna CO,un C,

1 2
A J /-

co

5
s

1 — npensaputensHas PLOT konoHka; 2 — PLOT konoHka ¢ monekynsipHsim cutom; 3 — OTMN; 4 — meTanatop; 5 — NAO

PucyHok 3 — Cxema coeguHeHUsi KONOHOK ans onpegenennsi CO n o6paTHoN NpoAyBKu yrieBogopoaos Cs,

5.1.2 Perynatopbl pacxoga, o6ecneunsarolume Tpebyemble CKOPOCTU MOTOKOB ANS KAaNUNAAPHLIX KOSO-
HOK.

5.1.3 KpaHbl ans ot6opa npob rasa, Haxoaawmecs Npu NOCTOSIHHON TeMnepaTtype ¢ 4oMYCTUMbIM OTKIO-
HeHuewm B Npeaenax +0,5 °C.

Hosupyowme netnn obbemom okoso 0,5 M MOXHO MCNOMb30BaTh BMECTE C KanUIIAPHBIMU YCTPOR-
cTBamu geneHuaA npob. B kavecTse anbTepHaTUBbLI MOTYT ObITh MCMOMNb30BaHbI KPaHbI-MUKPOA03aToOpPbl C BHYT-
PEHHUMU A03UPYIOWUMU NeTNsAMU 63 NPUMEHEHUSA YCTPOUCTB AeeHUs.

5.1.4 Cuctema nepeknioveHUs KOSIOHOK C KpaHaMuU=MrKpodo3aTopamun unn 6es KpaHoB, Ucnonb3yemMas
Ana obpaTHOW NPoAYBKM.

Mpumepbl BO3MOXHBIX CXEM NepeKnioveHNA KONOHOK NpuBeaeHbl Ha pUcyHKax 4 n 5.

5.1.5 [etekTop no TennonposogHoctu (ATM) u nnameHHo-moHU3aumnoHHbIn getektop (M) c nocTo-
SAHHOW BPEMEHW N BHYTPEHHUM 06 beMOM, NPUroAHLIMU ANA PaboThl ¢ KAaNUNNSAPHLIMU KoNoHKaMu. Ucnonbay-
eMble AN aHan1M30B ABa ra3oBbIX XpoMaTorpacda AomkHbI 6blITb 060pyA0oBaHbI cCNeayoLWMMN AeTeKTopamu.

5.1.5.1 [etexTopbl ans xpomatorpacpa 1: AT uMNAA.

5.1.5.2 [eTekTopbl ANA Xpomatorpada 2: gononHutensHuii NMAL.

5.1.6 Cuctema cbopa gaHHbIX C COOTBETCTBYOLWMMMI paspellatoLlei ciocoBHOCTLI0 U NOCTOsIHHOM Bpe-
MeHW, obecnevmnsatoLLasi aBTOMaTUYECKYHO perncTpaLmio pesynbTaToB aHanumsos.

5.1.7 MeTaHaTop (npy HEOGXOAUMOCTHW) ANSI HENPEPLIBHOM KAaTaNUTUYECKON KOHBEPCUM oKcuAaa yriepo-
pa (CO) v amokenaa yrnepoaa (CO,) B MeTaH Npu aHan1ae npo6 MMUMTaTopoB NPUPOAHOTO rasa.

OTN KOMMOHEHTLI B BUAE MeTaHa 3aTteM onpefenstoT ¢ nomouysio ML, umeroLwero BbICOKYH0 YyBCTBU-
TenbHOCTb. Ecnu npobkl He cogepxaT CO, MeTaHaTop HE UCNOb3YIOT.
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2——

11

12

——

1 — ras-Hocutens; 2 — npoba; 3 — kpaH 1 ana npobel rasa; 4 — npeasaputensHas PLOT konoHka; 5 — kpaH 1; 6 — PLOT konoHka
C MONEKYNAPHBLIM CUTOM; 7 — KpaH 2; 8 — OTN; 9 — NWA; 10 — meTaHaTop; 11 — KkpaH 2 ans npobel rasa; 12 — WCOT konoHka

PucyHok 4 — Cxema rasoBbiX NOTOKOB B Fa30BOM Xpomarorpade ¢ UCnonb30BaHMeM metaHaropa ans koHeepceun CO
(8-NOPTOBLIN KPAH-MMKPOAO3ATOP C CUCTEMON HENPEPLIBHOTO NePeKoUeHNs KnanaHoB 1 METaHaToOPOM)

*+7 8
2 —>—
3 5
20000, r()] 20000 ——
4 6
1 €
9
\200000000 -
10

1 — ras-Hocutens; 2 — npoba; 3 — kpaH 1 ana npobel rasa; 4 — npegeaputensHas PLOT konoHka; 5 — kpaH 1; 6 — PLOT konoHka
€ MonekynsapHeim cutom; 7 — ATMN; 8 — NNA; 9 — kpaH 2 ansa npo6bi rasa; 10 — WCOT konoHka

PucyHok 5 — Cxema razoebix NOTOKOB B ra30BoM Xxpomartorpade 6e3 meTaHaTopa
(8-noOpTOBLIN KPAH-MUKPOZ03ATOP C CUCTEMON HEMNPEPLIBHOIO NEPEKITIOYEHNS! KINanaHoB)

Ecnun metaHaTop He yctaHoeneH, CO, n C,Hg onpeaensiot ¢ NomolLbio cpaBHUTENbLHON auenkn [T
(p1cyHOK 5), nonyyas npu atom o6paTtHble (OTpULaTENbHbIE ) NMUKU STUX KOMMOHEHTOB. Bce Apyrue KOMNOHEHTHI
Npu 9TOM OTAYBAOTCA U3 NpeABapUTENbHON KONMOHKN.

ObheKTUBHOCTL KOHBEPCUN MeTaHaTopa (HUKENEBLIN KaTanusaTop) onpedensitoT NocpeACTBOM BBoAA
KOHTpOSbHOM NPoObl, coaepxallen U3BECTHOE KONMMYECTBO MeTaHa, okcuaa yrnepoaa u avokcuaa yrnepogia ¢
o6beMHon goneri ot 0,001 % 400,02 %. Mpu Heo6Xxo0aNMOCTU perynupyoT TeMnepaTtypy Katanusatopa, YToobl

6
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onTUMU3npoBaTh 3hPEKTUBHOCTL KOHBEPCUA U CUMMETPUYHOCTL Nuka. Kpome Toro, perynupyrot cKopocTb
noaaun H,, 4To6bl ONTUMU3NPOBATL YYBCTBUTENBLHOCTL. pU ONTUManbLHLIX YCrosuax paboTel MeTaHaTop
obecneuunBaeT acppekTUBHOCTL KOHBepcun, 6nuskyto kK 100 %. PekomeHayeTca onpeaenaTe cTabunbHOCTb
mMeTaHaTopa.

Haxe manble konuyecTsa H,S 1 apyrux cepocofepxallux COeaMHeHUA, AOCTUralLWmnxX MeTaHaTopa,
BbI3bIBAOT HEMEAJSIEHHYI0 AleakTuBaLMio YacTuL, katanusatopa. Mo atoi npuunHe H,S cneayet oTcekathb ¢
MOMOLLbIO COOTBETCTBYIOLLErO NepeknoveHnsa konoHku. OTpaBneHWe katanusatopa NposiBNsieTcsl B BuAe
xBocToB y nukos CO n CO,,

PekomeHayeTcs nepuoauyeckasn nposepka repMe TMMHOCTU. DTO MOXHO OCYLLECTBUTb C MOMOLLIbIO BBOAA
rasza-HocuTens Yyepes KpaH-g4o3aTop, NPy 3TOM He AOIDKHbI NOSIBIISITLCA MUKWU a30Ta UMK Kucnopoaa.

5.2 KanunnsipHble KONOHKWU, COCTOALLNE U3:

5.2.1 MpeppaputenbHon kanunnapHon PLOT konoHKU U3 NnaeBneHoro kgapua Ana pasaeneHus Bosay-
xa, CO,, C,H,, C,H,, C,H n C;H;,.

YT06bl 0BecneunTb BO3MOXHOCTb NepeknioveHuns KOMoHoK, TpebyeTtca aocTaTouHoe pasaeneHne CH, un
CO..

PekomeHayeTcs PoraPLOT U konoHka gnuHoi 25 M, BHYTpeHHUM auaMeTpoM 0,53 MM, C TOMLLMHOM
casbl 20 MKM, MOCKObLKY OHa NO3BONSAET NOMYYNTL XOpoLlee pasferneHue 3TUX KOMMOHEHTOB.

5.2.2 KanunnsapHasa PLOT konoHka U3 nnaeneHoro kBapua ¢ MomnekynsipHbLIM CUTOM Ans pasaeneHnst
He, H,, O, N,,CH,uCO.

O heKkTUBHOCTb pasgeneHns 3Tol KOMOHKU NPOBEPSIOT, BBOASI KOHTPObLHYIO Npoby BoAgopoaa ¢ Monsp-
Holi gonein 4 % n He c monapHoit gonein 0,05 %. 3chdekTMBHOCTL pasgeneHus AomkHa 6bITb 4OCTAaTOYHON ANIS
KONMM4ecTBEeHHOro onpeaeneHns 060Mx KOMNOHEHTOB M A0MKHa YA0BNETBOPATL TpeboBaHUIO K pa3peLlueHuio
nUKoB, NpusegeHHoMy B 6.2.1.

PekomeHayeTCa KONOHKa C MOMEKYNAPHLIM CUTOM 5 A, ANUHOM 25 M, BHYTpeHHUM auameTpoM 0,53 MM, ¢
TOoNWMHOM cnost 50 MKM.

5.2.3 KanunnapHaa WCOT konoHka U3 nNnaefeHoro Keapua ¢ HenonsipHou dason Ans pasgeneHns
yrnesogopoaos C;—Cs.

O heKkTUBHOCTL pasaerieHns 3TOM KONOHKW A0CTaToYHa, eCrv paspeLleHne NMKoB 6eH30ra 1 LIMKIorek-
caHa ygosneTsopsieT TpeboBaHusam, npusegeHHbIM B 6.2.1.

PekomeHayeTcs KanunnsipHas KoMoHKa ¢ MEeTUCUIIMKOHOM AfIMHOW 50 M, BHYTPEHHUM AnaMeTpom
0,32 MM, C TOSILLMHOM crosa 5 MKM.

Mo3KHO MCnonb3oBaTh Apyrne pasgenstoLme KONMoHKK, ecnn oHX 06nagaroT conocTaBuMoin achdekTue-
HOCTbIO pasgenexHus.

6 MeTtoguka npoBegeHMA aHanusa

6.1 YcnoBusi npoBegeHUsi aHanusa

6.1.1 lasoBbIN XpomaTorpad

MoaroTosky rasosoro xpomarorpada Kk paboTe (KOfoHKW, pacxodbl raza-HoOCUTENS U BCTIOMOraTebHbIX
rasoB, TeMrnepaTypHble NporpaMmmbl AN TEPMOCTATOB, TeMnepaTypbl AeTekTopa U MHXeKTopa, NporpaMmbl
nepeknoYeHns KpaHoB) NPOBOAAT B COOTBETCTBUN C UHCTPYKLUMAMU U3roToBUTenNs. NprMep sagaHus napameT-
poB paboTbl razoBoro xpomatorpada npveeaeH B Tabnuue 3. OTW yCroBusA nNpegHasHayeHbl TONbKO Ans
nHcbopmaLMn n MoryT 6bITb Nerko aganTupoBaHbl 451 YCIOBUIA KOHKPETHOro MpUMeEHEHUSI.

6.1.2 PereHepaLusa KOMOHOK

MonekynsipHoe cUTo aKTUBHO aacopbupyeT criedbl BOAbl, YTO MPUBOAWT KyXyALleHuto paszaenexuns. Ecnm
pasferieHne NpoBOAST B U3OTEPMUYECKOM PEXUME, HACTOATENBHO pPeKoMeHAyeTCs JacTas pereHepauus
PLOT konoHOK B COOTBETCTBUN C peKoMeHAaUnsAMN N3roToBUTENs KONMOHKU. Ecriv TepMocTaT KONMOHKN MOXET
paboTaTb B pexunmMe NporpaMmMmMpoBaHns TeMnepaTyphbl, TO B KOHLE KaXKO0ro LMKIa nsMepeHnii xxenatensHo
nogHMMaTh TeMnepaTtypy TepmocTaTta Ans pereHepaLm KOMoHKu.

OTOT NnoabLeEM TemnepaTyphbl Tak e, kak pereHepauusi, obecneunsaet 6onee ocTpbii Nk CO Npu aHanu-
3€ UMNTaTOPOB NPUPOAHOro rasa.

MakcumanbHas paboyas Temnepartypa xpomaTorpada 1 orpaHMuMBaeTcs MHCTPYKUMSIMA N3rOTOBUTENSA
npeasaputensHon PoraPLOT U konoHku.

R KanunnsipHasi konoHka ¢ nopucTbiM copbeHTom Porapak U, HaHeceHHbIM Ha BHYTPEHHIOK NoBepXHoCTh. OHa sB-
NseTca NPMMEPOM KOMMEPYECKH AOCTYMHOro Npoaykra. 3ta nHdopmauus npmeoguTes ans yagob6ctea notpebutener Ha-
CTOSILLEro cTaHaapTa v He npeacraensiet ogobperve MCO atoro npogykra.
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Tabnwuuya 3 — lNpumep 3aganusi ycnoeuii paboTbl ra30BOro xpoMmatorpadga

[a3oBbIl xpomartorpad Mpu6op 1 MNpubop 2
Kononku:
dasa PoraPLOT U? MonekynisipHoe cuto 5A2 MeTuncunmkoH
OnuHa, m 25 50 50
BHyTpeHHuin gnameTp, MM 0,53 0,53 0,32
TonwwmHa ¢asbl, MKm 20 50 5
MakcumanbHasi Temnepartypa, °C 190 300 320
a3-HocuTernb (UMcToTa) Ar(99,999 %) Ar(99,999 %) N2 (99,999 %)
CkopocTb noToka, MIi/MuH 4 — —

lMporpamma TepmocTara:

HavanebHasn temnepartypa, °C 30 35
Bpems BblOEpPKKU, MUH 31 12
CkopocTb nogbema, °C/MuH 12 8
KoHeuHasa Temneparypa, °C 120 240
Bpems BblAEpXKKU, MUH 10 6
HeTtekTopbl:
Tun getekTopa artn nua nma
Temneparypa, °C 140 240 280
[MoTok BCNomMoraTensHoro rasa: 1,5 0 30
K CPaBHUTENBHON sivelike 16 — —
K MeTaHaTopy — 35 —

YcTpoicTeo BBoAa Npobbl:

O6bem Aoabl, Mn 0,25 — 0,25
OTaensieMbln NOTOK, MIT/MUH 0 — 40
MeTaHaTop (Npy HeCGXOANMOCTH) — Ni kaTtanusatop —
Temnepartypa, °C — 375 —

2 KornoHka ¢ MONeKynsipHbIM CUTOM A0MKHA KOHANUMOHUPOBATLCA OTAENbHO OT PoraPLOT U KONOHKM, NOCKONMbKY
OHW KOHAWLMOHUPYIOTCSI MPU pasnuyHON TeMneparype.

6.1.3 Beog npoGhbl

Mpoby BBOAAT OANHAKOBLIM M BOCNPOU3BOANMBEIM cnoco6om B 06a kpaHa BBoaa npobbl (pucyHok 4). Kpa-
Hbl BBOAA 1 JO3UPYIOLLME NeTNN OIKHBI HAXOAUTLCA NPU NOCTOAHHON TemnepaType, NPU KOTOPOW He NPOUCXO-
OWUT KoHAEeHcaLUs KOMMOHEHTOB NPo6b.

O61beM NpodyBOYHOro raza fofmkeH 6bITb He MeHee 20-kpaTHOro obwero o6bema KpaHoB, NeTenb U CBS-
3aHHBbIX C HAMU ra30BbIX NUHUIA. HeaocTaTovHas NpoayBka 3TUX Y3MOB NpUBOAUT K adpdekTam namMaTn ot
npeabiaywmx npod unu k pazéasneHuo o6bemMa Npobbl BO3AYXOM.

Mepea BBOAOM fAaBneHue Npobbl BbipaBHUBAIOT C AaBNEHUEM OKpyXaloLen cpeapbl.

Ecnu ncnonb3yloT rasoBbil Xxpomartorpad ¢ AByMsl TepMocTaTaMu, UCTIONb3YIOT 3afepXKy nepekntove-
HUA KpaHa 2 rasoBoil Npobbl (PUCYHOK 4) OTHOCUTENBHO BpeMeHU nepekniodeHnst kpaHa 1 rasoBoit Npobekl, 4To-
6bl 3anepxathb Bbixoa nepsoro nuka (CH,) ns npeasaputensHoi PLOT komnoHku. Takoi Nnpuem npeaoTspatut
MacKMpOBKY 3TOrO N1Ka Ha xpoMaTorpamme Apyrumm komnoHeHTamu, 7.e. CO,, C,H,, C,H, n C,Hg, BbixoasLn-
MU U3 NpeaBapuTenbHOM KoMoHKKM. Mpu 3TomM Heobxoanmo yoeanTbes, UTo 9Ta 3aAepikka He BNusieT Ha LienocT-
HoCTb Npobbl (pazbaBneHne NonagaroLL M BO3AYXOM).

Bo Bpems BBoga Npo6bl KOHTPONUPYIOT BPEMS MPOAYBKM 1 pacxo Npobbl.

BbipaBHMBaHWe AaBneHnst AoCTUraeTca NyTeM BbiKnAaHUs N3BECTHOMO 1 TOYHO KOHTPOSTMPYEMOTo Bpe-
MeHW nocrie NPoayBKX UM MyTeM U3MepPeHUst AaBNeHUs BHYTPU A403UpYIoLen NeTnu.

6.2 Tpe6oBaHUs K aHANUTUYECKUM XapaKTe pucTMKaM razoxpomarorpaduyeckon cucTeMbl

6.2.1 OueHka adrhpeKTUBHOCTU KOJNTOHKU

PaspelueHne NMKOB NPOBEPSOT NPU BbINOMHEHUN KaXA0ro aHanuTM4ecKoro Linkna.
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Ana kaxaoro nHAMBUAYaNbHO KOMUYECTBEHHO ONpeaensieMoro KOMNoHeHTa paspelleHne AByX coce-
HUX NUKOB AOSMKHO NpeBbillaTth 1,5. PaspelueHne NUKOB OLIEHUBAIOT KaK HAUMEHbLYH pa3Hocmb O UOeH-
mugbuyupyemMoz20 KOMIOHeHmMa Mex0y roKa3zaHusIMU peaucmpupyroweeo unu omobpaxaruweao
ycmpoticmea, komopasi Moxem b6eimb docmosepHo pasnuyera. Ecnv HeobxoaMmoro paspelleHns He yaa-
eTCHA 4OCTUYb, TO 3TW KOHKPETHbIE KOMMOHEHTbI HE A0SMKHbI ObITb KONIMYECTBEHHO OLLEHEHbI 1 NpeacTaBneHb
Mo oTAENbHOCTU.

Tunu4Hoe paspeLleHue NMKOB NpuBedeHo B Tabnnue 4.

MpwumeyaHune—lpumenrsemsin cnocob obpaboTkn HefOCTaTOYHO pa3aeneHHbIX NMMKOB 3aBUCUT OT XapakTre-
PUCTMK MCMOMb3YEMbIX MPOLECCopa AaHHbIX M UHTerparTopa.

Tab6nwuya 4 — TunmyHoe paspeLueHme NUKos

KomnoHeHT 1 KomnoHeHT 2 Tunu4Hoe paspeLueHune
MeTaH (CHy,) Ounokena yrnepoga (CO,) 18,8
Bogopoa (H2) lenuii (He) 5,5
Benaon (CgHg) LuknorekcaH (CgH1z) 5,6
MponeH (C3Hg) Mponan (CsHs) 0,7

6.2.2 OTHoCUTeNbHble KO3(hbULIMEHTLI YYBCTBUTENIBHOCTU

OTHocuTenbHble Kot ULMEHTBI YYBCTBUTENBHOCTU onpeaenstoT B cootBeTcTBUM ¢ FTOCT 31371.2.

6.2.3 NpagyMpoBOYHbIe 3aBUCUMOCTU

"pagyupoBoYHbIe 3aBUCUMOCTU onpeaenstoT B cooTBeTcTBUM ¢ [OCT 31371.2 He pexe oAHOro pasa
B rog.

6.3 BbinonHeHue U3MepeHUn

6.3.1 KomnoHeHTbI: He,H,, O,,N,,CH,,CO, CO,,C,H,, C,H,uC,H,

PacnonoxeHue konoHok xpomatorpada 1 Ha pasHbIX CTagusax aHannaa npuseeHo Ha pucyHkax 1—3.

Mpo6y BBOASAT B NpeaapuTensHyto PLOT konoHKy, B KOTOpo NocTosiHHbIEe raskl, CO n CH, yaepxusa-
toTca cnabo un, Takum obpasom, oTaenstoTea ot C, n 6onee TAxenbiX yrnesogopoaos. MNepesBoaAaT BuIxoas-
e NepBbIMM KOMMNOHEHTLI, a UMeHHo He, H,, O,, N,, CH, n CO B KOMOHKY C MONEKYNAPHLIM CUTOM Arist
pasgeneHus. [na onpegeneHUa NOCTOAHHLIX ra3oB U meTaHa ucnonsayoT ATI. Ansa onpeaenerns CO,
BbIXOASILLEro nocrnegH1M U3 KONOHKU C MONEKYNAPHBLIM CUTOM, NepeKNioyatoT KOSTIOHKY Ha NIMHUIO C MeTaHaTo-
pom un NMAA.

He nepeseaeHHbIe B KOMIOHKY ¢ MONeKynApHLIM cutom CO, 1 yrnesoaoposl AONONMHUTENBLHO pasaens-
0T Ha npeaeaputensHon PLOT konoHke, 3aTemM NX onpedensaoT ¢ noMollbio MeTaHatopa u MU, Mocne
BbixoAa aTaHa ppakumio C,, oTayBaloT Ha cBpoc. MprUmepsl TUNMYHBIX XpoMaTorpaMm NpuseAeHsl Ha pucyH-
Kax6un7.

PasgeneHne moxeT 6bITb JOCTUMHYTO KAk Ha KONOHKE C MOMNEKYNSIPHLIM CUTOM, TaK U Ha NpeaBapuTesb-
HOW KOSNOHKE B U30TEPMUYECKOM peEXUME.

Bogopoa v renuin MoryT 6biTb onpeaeneHbl KOCBEHHBIM METOAOM C UCMONb30BAHUEM OTHOCUTESbHBIX
KO3 PULNEHTOB YYBCTBUTENLHOCTU, XOTA nNpobnema ¢ Beibopom npaBuiibHbIX KoadduunenTo ana OTI1
XOpolo u3BecTHa. B obuwem cnyyae, B KauyecTBe CPaBHUTENLHOrO KOMMOHEHTA MOXHO WUCNOMb3oBaTh
asot (N,).

Mockonbky OTM aaeTt cnabblil OTKNMK 4nS okcuda yriepoaa npu UCNofb30BaHUM aproHa B KadecTse
rasa-Hocutens, pekomeHayetca ans onpegeneHna CO ¢ monsipHon aonen meHee 0,2 % npumenate MALO.
C a1oi uensto CO vepes kpaH 2 HanpasnsaoT B MeTaHaTop u M.

6.3.2 C,uGonee TAXenble yrneBofopoabl

CoeguHaoT WCOT KONOHKY, 3anonHeHHYI0 METUICUITMKOHOM, HEMOCPEeACTBEHHO CKpaHOM ra3oBoi Npo-
6b1 1 MU (pucyHok 5). MpoBogAaT pasgeneHue ¢ UCMONbL30BaHMEM COOTBETCTBYIOLLE TeMnepaTypHOU Npo-
rpammbl  (Hanpumep, ot 35°C ago 240 °C co ckopocTbio 8 °C/muH). lMpumensioT 6yTaH B kadvecTee
CpaBHUTENbHOIO KOMMOHEHTa Ans onpeaeneHns NneHTaHoB 1 6onee TsXenbIX yrineso4opoaos.

YcTaHaBnMBaloT CKOPOCTb Harpesa Ans TemrnepaTtypHOM nporpammel Tak, 4Tobel otaenute CO oT Apyrux
NMUKOB Ha Xxpomarorpamme, nostydeHHom ¢ NMAA.
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25 5,0 7.5 Bpemsi, MUH
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1 — renui; 2 — Bogopon; 3 — kucnopopg; 4 — asot; 5 — meTaH

PucyHok 6 — Xpomarorpamma aHanusa CMecy refnusi, Bo4opoaa, KUCnopoaa, a3ota u MeTaHa Ha KOJOHKE C MOSTEKYIsip-
HbIM CUTOM
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KONOHKa PLOT kosoHKa ¢ MOMEeKynsipHeIM CUTOM

1 — gvokena yrnepona; 2 — atunex; 3 — aueTtuned; 4 — aTaH; 5 — okcna yrnepoaa; 6 — meTaH; 7 — aTaH (3TuneH, auetunen);
8 — nponuneH; 9 — nponaH; 10 — u306yTaH; 11 — H-6yTaH; 12 — HeoneHTaH; 13 — usoneHtaH; 14 — H-nedtaH; 15 — 2,2-qumeTun-
6yTaH; 16 — 2-metunmeTtaH; 2,3-AMmMeTunbyTaH U umknoneHTaH; 17 — 3-meTunnentan; 18 — n-rekcan; 19 — 6enson; 20 — UuKnorek-
caH; 21 — n-rentaH; 22 — TONYON; 23 — H-0KTaH; 24 — KCUNonel

PucyHok 7 — Xpomarorpamma aHanunsa cmecu CO, v KOMIMTOHEHTOB C,—CgqHa PoraPLOT U, WCOT konoHkax
M KONOHKE C MONEKYSIPHBIM CUTOM

6.3.3 [JeTekTupoBaHue
6.3.3.1 OTM

Ans onpenenexuna He, H,, O,, N, u CH, ucnoneayrot ATT].
CO MoxHO onpeaensaTb npu monapHoi aone > 0,2 %, a CO, — npu monsapHoi aone > 0,02 %.
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6.3.3.2 Nng

Lna onpeaenenuna C,H,, C,H, n C,H, BEIXOAAWMX 13 NpeasapuTensHoii PoraPLOT U konoHku, n Bcex
yrnesogopofos soie CyH,, Bbixoasauwmx ns WCOT kanunnsipHoin KONOHKN ¢ METUMCUITMKOHOM, NCMOMb3YHoT
nua.

MNpunananuse nMuTaTopoB NPUPOAHOrO rasa, a Takke Ans onpeaeneHusa CO, (nocne koHsepcun Ao CH, B
meTtaHaTope), C,H, u C,H,, Bbixoasawumx us npeasaputensHon PoraPLOT U konoHku n CO (nocne KoHBepcun
Ao CH, B MeTaHaTope), ucnoneaytot MNAL.

Nukn CH,, C,H,, C,H, 1 C,Hy, KoTopble TonbKo YacTuuHo pasaeneHbl Ha WCOT KOMoHKe ¢ MeTUICHITUKO-
HOM, HE MOTYT 6bITb UCMIOMNb30BaHbI ANs KONUYECTBEHHOrO ornpeaeneHus.

6.3.4 C6op aaHHbIX

HauunHaioT cbop AaHHbIX MO KaHanam obomx AeTeKTOpoB 0AHOBPEMEHHO C BpeMeHeM Nnepsoro Beoja
npoobi.

7 BblumcneHue
BbluncnsiioT 3HauUeHUs MONAPHON 40NN KOMNOHEHTOB B cooTBeTcTBUN ¢ TOCT 31371.1.
8 MMpeunsnoHHOCTL

TunNUYHBIE 3HAYEHUS1 NPELIU3UOHHOCTU, KOTOPBIE MOTYT BbITb AOCTUrHYTHI 3TUM METOAOM, NPUBEAEHbLI B
npunoxeHun A.

9 lNpoTokon aHanusa

MpoTokon aHanunsa opopMnaoT B cooTBeTcTBUMKM ¢ FTOCT 31371.1, pasaen 14.

12



MpunoxeHne A
(cnpaBo4Hoe)

TuUnUYHble 3HAaYEHUA NPEeLU3IUOHHOCTU

rocT 31371.6—2008

TvnnyHble 3Ha4eHVs NPeLn3MOHHOCTU NprBeaeHbl B Tabnuue A.1. OTK 3Ha4eHust BbInm NonyyeHbl Ha NPaKTUKe U
yKa3biBaloT Ha 3P HEKTUBHOCTb MeToaa. VX Henb3si CpaBHMBATh CO 3HAYEHUSIMUW NPEUM3UOHHOCTH, YKa3aHHbIMU B NPUIO-
xeHnax apyrmxyacren komnnekca FOCT 31371, nockonbKy OHW NoNyYeHbl, ncxogsa us kadectea [CO v onbiTa yHacTBOBaB-

WX nabopartopuii.

Tabnwuuya A1— CxoguMoCTb 1 BOCMPOWN3BOAUMOCTb PE3YIIbTATOB N3MEPEHUI

B npoueHTax

MonsipHas gons CxoaMmocTb Bocnpon3soaMmocTb
KOMMOHeHTa B npobe X,
% abcontoTHas OTHOCUTENBHANA abcontoTHan OTHOCUTENBHAA
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
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MpwunoxeHne B
(cnpaBoyvHoOe)

CBefeHUA 0 COOTBETCTBUU CChINOYHbIX MeXAYHapOoAHbIX CTaHOapPTOB MeXrocyaapcTtBeHHbIM CTaH-

aapTam
Ta6nuuya B.1
O6o3HaveHre 1 HaUMEHOBaHUE MEeXAyHapoaHOro CreneHb 0O603Ha4YeHe U HaMMEHOBaHWe COOTBETCTBYIOLLLEro
craHgapra COOTBETCTBUA MEXrocyJapcTBEHHOro ctaHgapra

MCO 6974-1:2000 MOD MOCT 31371.1—2008
«[ a3 npupoaHbin. OnpegeneHne cocraBa MeTo- «[a3 npupoaHbii. OnpegeneHne cocraBa MeTo-
OOM rasoBow xpomarorpadum ¢ OLEHKOW Heonpe- OOM rasoBou xpomarorpadum ¢ OLeHKOW Heonpe-
aenenHoctn. Yactb 1. PykoBoACTBO Mo npoBeae- aenenHoctn. Yactb 1. PykoBoACTBO NoO npoBeje-
HUIO aHanmaax HUIO aHanm3a»
NCO 6974-2:2001 MOD FOCT 31371.2—2008
«la3 npupogHbi. OnpegeneHne cocrtaBa MeTo- «l"a3 npupogHbili. OnpegeneHne coctaBa MeTo-
OOM ra3oBow xpomarorpadmm ¢ OLEHKOW Heonpe- OOM raszoBou xpomarorpadum ¢ OLeHKOW Heonpe-
peneHHocTn. Yactb 2. XapakTepucTuku namepum- aeneHHocTn. Yactb 2. XapakrepucTvku namepm-
TENbHOW CUCTEMbI U CTATUCTUYECKNE OLEHKN OaH- TENbHOW CUCTEMBI U CTaTUCTUYECKME OLEHKN JaH-
HbIX» HbIX»
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YK 662.767:658.562:006.354 MKC 75.060 519

KritoueBble crosa: I'IpI/IpOﬂHbIVI ras, KOMMOHEHTHbIN COCTaB, xpomamrpacbmqecn(mﬁ MeTod aHanusa, Kanunnap-

Hble KOMOHKMX, Bodopoa, refnnid, KUcnopoa, asoT, AMoKeUa yriepoaa, YrieBogopodbl, MeTaHaTop, UMUTaTop
npupoaHoro rasa
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