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MNpeauncnosue

Llenn, ocHoBHble MPUHUMMLI MU OCHOBHOM MOPAAOK NPoBefeHUs PaboT MO MEXKrocyLapCcTBEHHOM
CTaHAapTM3aumm yctaHosneHbl FTOCT 1.0-92 "MekrocygapcTBeHHas cucTema ctaHaapTusaummn. OCHOBHbIe
nonoxeuma" un  [OCT 1.2-97 "MerocygapcTBeHHas cucTema  CcTaHgaptvsauuu.  CraHgapThbl
MEKrocyAapCTBEHHbIE, MPaBMIa U PEKOMEHAALNN MO MEXIoCcyapCTBEHHOM CTaHAapTM3aunn. Mopagok
pa3paboTKu, NPUHATUA, TPUMEHEHUS, 0OBHOBNEHWNA U OTMEHbI"

CeBefeHus o cTaHaapTe

1 PASPABEOTAH OTKpbITbIM aKLlMOHEPHbIM 0bwecTBom "lasnpom" n PegepasbHbIM FrOCy4apCTBEHHbIM
YHUTapHbIM npegnpuatnem "BcepoccUMCKNn HayYHO-UCCNeL0BATENbCKMIA MHCTUTYT MeTpoaorum um. 4.U.
MeHaeneesa" (Pryn "BHUUM um. .1. MeHaeneesa")

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEeryiMpoBaHUIO N METPOIOTMK

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHAAPTU3aUUM, METPOJIOTMKU U cepTuduKaumm
(npoTtokon N 33 ot 6 nioHs 2008 T.)

3a NpUHATME NPOroa0COBaNN:

KpaTkoe HanmeHoBaHue
cTpaHbl no MK (MCO 3166)
004-97

Kog ctpaHbl no MK | CoKkpalweHHoe HaumeHOBaHWe HaLMOHaIbHOTo
(UCO 3166) 004-97 opraHa no ctaHAapTU3aLum

AsepbaligkaH AZ AscTaHgapT

benapycb BY locctangapT Pecnybaunkmn benapych



KasaxcraH KZ locctaHgapT Pecnybankmn KasaxcraH

Kbiprbi3cTtaH KG KblprbizctaHgapTt
Monpgosa MD Monposa-CraHgapTt
Poccuinckaa depepauus RU PepnepanbHOE areHTCTBO MO TEXHUYECKOMY

peryaMpoBaHMIO U METPOIOTUM

TagXMKnUCTaH TJ TagXUKCTaHaapT
TypKMeHUCTaH ™ Fnasroccny:kba "TypkmeHcTaHAapTAapb!”
Y36eKucraH uz Y3cTtaHpapT

4 Hactoawmin ctaHAapT pa3paboTaH C y4eTOM OCHOBHbIX HOPMATUBHbLIX MOJIONKEHUN CneayloLmx
MeXAYHapOoAHbIX CTaH4APTOB:

- NCO 6974-1:2000 "la3 npupoaHbin. OnpeaeneHne coctaBa MeToA0M rasoBon xpomatorpadum c
OoLeHKoW HeonpeaeneHHocTU. Yactb 1. PyKoBoacTBO no nposeaeHuto aHanmsa" (ISO 6974-1:2000 "Natural
gas - Determination of composition with defined uncertainty by gas chromatography - Part 1: Guidelines for
tailored analysis", NEQ);

- NCO 6974-2:2001 "l'a3 npupoaHbin. OnpeaeneHne coctaBa MeToA0M ra3oBom xpomatorpadum c
OLeHKOM HeonpeaeneHHoCTU. YacTb 2. XapaKTepPUCTUKM U3MEPUTE/IbHOMN CUCTEMbI U CTaTUCTUYECKUE OLEHKN
AaHHbIX" (ISO 6974-2:2001 "Natural gas - Determination of composition with defined uncertainty by gas
chromatography - Part 2: Measuring-system characteristics and statistics for processing of data", NEQ);

- UCO 6974-3:2000 "la3s npupogHbii. OnpegeneHne coctaBa MeTo4oOM rasoBoM Xxpomatorpadpum c
OLEeHKON HeonpegeneHHocTU. YacTb 3. OnpepeneHve BoAopoAa, renns, KMCNopona, a3oTa, AMOKCMAA
yrnepoga v yrnesogopozsos Ao Cs ¢ MCNonb30BaHMEM ABYX HAacaZo0uHbIX KooHOK" (ISO 6974-3:2000 "Natural
gas - Determination of composition with defined uncertainty by gas chromatography - Part 3: Determination
of hydrogen, helium, oxygen, nitrogen, carbon dioxide and hydrocarbons up to Cg using two packed columns",
NEQ);

- NCO 6974-4:2000 "la3 npupoaHbin. OnpeaeneHne coctaBa MeToA0M rasoBon xpomaTtorpapum c
OLEeHKOM HeonpeaeneHHOCTH. YacTb 4. OnpeaeneHune a3oTa, AMoKeuaa yrneposa u yrnesonoposnos Ci - Cs u
Cs+ B NabOpaTOPUM U C NOMOLLLbIO BCTPOEHHOW U3MEPUTENBHOW CUCTEMbI C UCMO/Ib30BAaHMEM ABYX KOIOHOK"
(ISO 6974-4:2000 "Natural gas - Determination of composition with defined uncertainty by gas
chromatography - Part 4: Determination of nitrogen, carbon dioxide and C; to Cs and Ce. hydrocarbons for a
laboratory and on-line measuring system using two columns", NEQ);

- NCO 6974-5:2000 "la3 npupoaHbiin. OnpeaeneHne coctaBa MeToAo0M rasoBon xpomatorpadum c
oLeHKoM HeonpeaeneHHocTU. YacTb 5. OnpeaeneHune a3oTa, AMOKCKMAA yraepoaa u yrnesogoponos Ci- Cs m
Cs+ B 1aboOpaToOpMm M NpU HeMnpepbiBHOM KOHTPOJIE C UCMO/Ib30BaHWEM Tpex KosoHok" (ISO 6974-5:2000
"Natural gas - Determination of composition with defined uncertainty by gas chromatography - Part 5:
Determination of nitrogen, carbon dioxide and C; to Cs and Cs. hydrocarbons for a laboratory and on-line
process application using three columns", NEQ);

- NCO 6974-6:2002 "l'a3 npupoaHbin. OnpeaeneHne coctaBa MeToA0M ra3oBom xpomaTtorpadum c
OLEeHKON HeonpegeneHHocTU. YacTb 6. OnpeaeneHve BoAopoAa, renus, KMCNoOpona, a3oTa, AMOKCMAA
yrnepoga u yrnesogopogos C; to Cg ¢ MCNONb30BaHMEM TPEX KanuanspHbiX 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; - Cs hydrocarbons using three
capillary columns", NEQ)

5 NMpurkasom PenepasbHOro areHTCTBa No TEXHUYECKOMY PEryMpoBaHUIO0 U METPONOTMM OT 3 AeKabpa
2008 r. N 340-ct mexkrocygapcTBeHHbIN ctaHaapT FOCT 31371.7-2008 BBeaeH B AEWNCTBME B KayecTse
HaLMOHaNbHOro cTaHAapTa Poccuiickoin ®epepaumm ¢ 1 saHeapa 2010 .

6 BBEAEH BMEPBbIE

NHbopmauus o BBeaeHMM B AeiCTBUE (NpeKpaLlleHUN AeNCcTBUA) HAaCTOALLEro cTaHaapTa nybamkyertca



B YKa3artesie "HaumoHanbHble cTaHAapThl".

NHdopmaumsa 06 nameHeHMAX K HacToaleMy cTaHaapTy nybanKyetca B yKkasatene "HaumoHanbHble
CTaHAapTbl", @ TEKCT U3MEHEHWI - B MHPOPMALMOHHbIX YKazaTensax "HaumMoHanbHble cTaHgapTbl". B cayyae
NepecmoTpa MAN OTMEHbl HACTOALWEro CTaHAAapTa COOTBETCTBYOWAA MHOPMauus byaeT onybamMKkoBaHa B
MHbOpPMaLMOHHOM yKasaTene "HaumnoHanbHble cTaHaapThl"

BeepeHune

KomnneKkc mexkrocyaapcrBeHHbIx ctaHgapTos MOCT 31371.1-2008 (MCO 6974-1:2000) - TOCT 31371.6-
2008 (MCO 6974-6:2002) n TOCT 31371.7-2008 nop obwmm HaMmeHoBaHuMem "la3 NpUPOLHbIA.
OnpepeneHne coctaBa METOLOM Fa3oBOM xpomatorpaduu C OLEHKOM HeonpeaeneHHoctn" (manee -
KOMMAEKC CTAHAAPTOB) COCTOUT U3 CAEAYHOLLMX YACTel:

- YacTb 1. PyKoBOACTBO NO NPOBEAEHMUIO aHANMU3Q;

- YacTb 2. XapaKTepUCTUKM U3MEPUTENBHOM CUCTEMBI U CTAaTUCTUYECKUE OLLEHKWN AAHHbIX;

- Yactb 3. OnpeneneHne BOAOPOAA, renma, KUCAOPOAa, a30Ta, AMOKCMAA yriepoda U yrneBoLoposoB
00 Cg C MCMob30BaHUEM ABYX HACaZOUYHbIX KOJIOHOK;

- YacTb 4. OnpegenexHue a3oTa, AMoKcuaa yrnepoga u yrnesogoponos C; - Cs u Ce. B JabopaTopum u ¢
NMOMOLLbIO BCTPOEHHO U3MEPUTENIbHOM CUCTEMBI C UCMOIb30BAHNEM A,BYX KOMIOHOK;

- Yactb 5. OnpeneneHue a3ota, AMokcuaa yrnepoga u yrnesogoponos C; - Cs u Cg. B nabopatopun 1
Npwv HeNpPepbIBHOM KOHTPOJIE C UCMONb30BaHMEM TPEX KOMIOHOK;

- YacTb 6. OnpegeneHne Bogopoaa, renma, KUCAopoaa, a3oTa, AMOKCMAA Yrnepoaa U yraeso4opoaos
C1 - Cs c Mcnonb3oBaHMEM TPEX KAaNUANAPHbIX KOJIOHOK;

- YacTb 7. MeTogMKa BbINOAHEHNA U3MEPEHUIA MONAPHOM A0/ KOMMOHEHTOB.

KomnneKkc cTaHgapToOB pacnpoCcTpaHAETCA HAa U3MEPEHUA MOJIAPHOM 4011 KOMMNOHEHTOB NPUPOAHOTO
rasa xpomatorpaduyeckum MeToA0M C OLLEHKOM HeEONPeaeNIeHHOCTN N3MEPEHUA.

Yactu 1 - 6 agaaroTca mogmdUUMpOBaHHBIMU NO OTHOLIEHWUIO K COOTBETCTBYIOLLMM MEXAYHAPOAHbIM
ctaHgaptam MCO 6974-1 - NCO 6974-6.

B uactn 7 npMBeaeHa MeToAMKa BbINOJHEHUA U3MEPEHUIA MONSPHOM A0/ KOMNOHEHTOB NPUPOLHOTO
rasa, aganTUpylowasa MNONOXKEHMA MeXAyHapoaHbIX ctaHgapTtoB MCO 6974-1 - UCO 6974-6 ¢ yvyeTom
notpebHocTelr HaUMOHANbHOM SKOHOMMKM CTpaH CHI M ocobeHHOCTel MeXrocyaapcTBEHHOM
CTaHAapTM3aLMK.

B nepBoW Yactv npuBeaeHbl TEPMUHbI U onpeseneHuns, NPUHUMN MeToaa U3MEPEHUI, YCTaHOB/EHbI
TpeboBaHMA K MeTo4aM aHaIM3a.

Bo BTOpOWM YacTM npuBeaeHbl ONpeaeneHna XapaKTePUCTUK CUCTEM U3MEPEHUN U CTAaTUCTUYECKUI
noaxon K 06paboTKe faHHbIX C LLeSIbto NOYyY4eHUA OLLEHKN HeonpeaeneHHOCTU U3MepeHuA.

B yacTax ¢ TpeTbei No WecTyto onucaHbl Pas/iMiHble MeTOAblI aHA/IM30B, KOTOPbIE MOYKHO MPUMEHATb
TOJIbKO BMECTE C NepBOM U BTOPOM YacTaAMM.

B HactoAwem cTaHpapTe npuBeAeHa METOAMKa BbIMNOSHEHUA MWM3MEPEHUN MOAAPHOW A0NU
KOMMOHEHTOB MPUPOAHOrO rasa, aganTupyowaa NOAOXKEHUA meXAayHapoaHbix ctaHgaptos UCO 6974-
1:2000 - MCO 6974-6:2002 c y4eTom NoTpebHOCTEN HALUMOHANbHOM 3KOHOMMKM cTpaH CHI n ocobeHHocTel
MEKFOCY4apPCTBEHHOM CTaHAAPTM3AUMMN.

1. 0O6nacTb NpUMeHeHuA

HacTtoawmin ctaHaapT ycTaHaBAMBaET METOAMKY BbiNOAHEHUA namepeHuit (MBU) monapHoi gonm
KOMMOHEHTOB OCYLUEHHOro rasa roptodero npupogHoro (ITIM) rasoxpomaTorpadpuyeckmm meToaom B
AnanasoHax, NnpMBeAeHHbIX B Tabauue 1.

Tabnuua 1

[duranasoHbl MonspHON 40NN KOMNOHeHTOB [T

HanmeHoBaHMe KOMMOHEHTa dnanasoH MOJ'IFIpHOVI aonn, %




MeTaH 40-99,97

3TaH 0,001 -15

MponaH 0,001-6,0

N306yTaH 0,001-4,0

H-ByTaH 0,001-4,0

M3oneHTaH 0,001-2,0

H-MNeHTaH 0,001-2,0

HeoneHTaH 0,0005 - 0,05

leKkcaHbl 0,001-1,0

lenTaHbl 0,001-0,25

OKTaHbl 0,001 -0,05

beH3on 0,001 -0,05

Tonyon 0,001 -0,05

Awnokecng yrnepoga 0,005 -10,00

Frennn 0,001-0,5

Boaopogs 0,001-0,5

Kncnopog 0,005-2,0

A3zoT 0,005 -15

MpumeyaHua

1 CymmapHoe 3HayeHne MoNApHOI A0an yrneBoaopoaos Cesswcune HE AOMKHO NpeBbiwaTth 1,5%.

2 MpuBeaeHHble AManasoHbl MOAAPHOW A0/M OrpaHUuYeHbl 06/1acTbio, ANA KOTOPOW OueHeHa
HeonpeaeneHHoCTb. M3amepeHne MONAPHOM 0N KOMMOHEHTOB B COOTBETCTBUM € AaHHoM MBU
MOFyT NPOBOAMUTLCA B Bonee LWMPOKUX AMana3oHax, B 3TOM C/ly4ae HeonpeaeneHHOCTb pe3ynbTaTos
M3MepeHUt MONAPHOMN A0/IM KOMNOHEHTOB MOXKeET BbITb onpeaenieHa no dpopmynam, NpuseLeHHbIM
B NpuAoXKeHuun A.

MBW npegHasHayeHa s NPUMEHEHUSA B aHAIMTUYECKUX (MCNbITaTe/IbHbIX) N1abopaTopmaAX U Ha y3nax
yyeTa, KOHTPOAUPYOLWMX GU3MKO-XMMMYECKMe NoKa3aTenun Kadectsa M.
HactoAawan MBW MoKeT cnyKnTb OCHOBOW ANA NPOBEeAEHNA KOMMepPUeCcKMx pacyeTos 3a M.

2. HopmaTtuBHble CCbIIKM

B HacToAwel pekomeHAaUMW  MUCMNO/Ib30BaHbl  HOPMaTUBHbIE  CCbIIKM  Ha  c/eayloliue
MEXKrocy4apCTBEHHbIE CTaHAAPTbI:

FOCT 12.1.005-88 Cuctema ctaHgapToB 6e3onacHoctM Tpyaa. Obwue caHUTAapHO-TUIMEHUYECKUue
TpeboBaHMA K BO34yXy paboyeit 30HbI

FOCT 12.1.007-76 Cuctema cTaHAapToB He3onacHoCcT Tpyaa. BpegHble BewecTBa. Knaccuoumkayma um
obuwme TpeboBaHNA 6e3onacHOCTH

FOCT 949-73 BannoHbl CTanbHble Maforo M cpeaHero obbvema Ana rasos Ha P <= 19,6 MMa (200
Krc/cm?). TexHuueckue ycnosus



FOCT 13861-89 PeaykTopbl A4na rasonaameHHon 06paboTkm. ObLme TeXHUYEeCKNe ycioBuma

FOCT 17433-80 MNpomblwieHHan ymctoTa. CKaTbili Bo34yX. Knacckl 3arpa3HeHHOCTH

FOCT 26703-93 XpomaTorpadbl aHanUTUYECKME ra3oBble. O6LIMe TexHUYeCKne TpeboBaHUsa U MeToabl
ncnbiTaHUM

FOCT 28498-90 TepMOMETPbI KNAKOCTHbIE CTeKNsAHHble. ObLIne TexHUYeckne TpeboBaHma. MeTtoapl
ncnbiTaHUM

rOCT 31370-2008 (MCO 10715:1997, MOD) a3 npupoaHbiii. PykoBoacTBo No ot6opy npob

rOCT 31371.1-2008 (MCO 6974-1:2000, MOD) a3 npupoaHbin. OnpeaeneHMe cocTaBa MeTOAOM
rasoBo xpomaTorpaduu ¢ oLeHKOM HeonpeaeneHHocTU. Yactb 1. PykoBOACTBO MO NPOBEAEHMIO aHANM3a

rOCT 31371.2-2008 (MCO 6974-2:2001, MOD) a3 npupoaHbin. OnpeaeneHMe cocTaBa MeTOAOM
rasoBoil xpomartorpadum C OUEHKOW HeonpeaeneHHoCcTU. YacTb 2. XapaKTepUCTUKU WU3MEepUTENbHOWM
CUCTEMBI U CTAaTUCTUYECKME OLEHKM JaHHbIX

FOCT 31371.3-2008 (MCO 6974-3:2000, MOD) a3 npupoaHbiii. OnpeaeneHmMe coctaBa MeTOAOM
rasoBon xpomatorpadum c OLEHKON HeonpegeneHHocTn. Yactb 3. OnpeneneHve BOAOPOAA, renus,
KMCI0pOoA4a, AMOKCHAA yriepoaa v yrnesonoposos Ao Cs ¢ UCNO/b30BaHMEM [ABYX HACAA0UYHbIX KOJIOHOK

FOCT 31371.4-2008 (MCO 6974-4:2000, MOD) a3 npupoaHbini. OnpeaeneHMe cocTaBa MeTOAO0OM
rasoBom xpomaTorpadum c oLLeHKon HeonpegeneHHocTu. YacTb 4. OnpeaeneHue a3oTa, 4MOKCUAA yrneposa
n yrnesogoponoB C; - Cs n Ce: B nabopaTopun M C NOMOLLBIO BCTPOEHHON M3MEPUTENBHON CUCTEMbI C
NCNO/SIb30BaHMEM ABYX KONIOHOK

rOCT 31371.5-2008 (MCO 6974-5:2000, MOD) a3 npupoaHbiii. OnpeaeneHMe cocTaBa MeTOAOM
rasoBom xpomaTorpadum c oLLeHKoN HeonpepeneHHocTU. YacTb 5. OnpeaeneHue a3oTa, AMOKCUAA yrneposa
n yrnesonopogos C; - Cs n Ce: B nabopatopuun 1 nNpm HeNpepbIBHOM KOHTPO/IE C UCMO/Ib30BAHUEM TPEX
KONOHOK

rOCT 31371.6-2008 (MCO 6974-6:2002, MOD) a3 npupoaHbii. OnpeaeneHMe cocTaBa MeTOAOM
rasoBon xpomatorpadum C OLEeHKON HeonpeaeneHHoctTn. Yacte 6. OnpegeneHve BOAOPOAA, renuva,
KMcnopoga, a3oTa, ANOKCuaa yrnepoaa u yrnesogoposos Ci - Cg

MpumeyaHue - TMpU NOAb30BaHMM HACTOALWMM CTaHAAPTOM LenecoobpasHo MpoBepUTb Aencteue
CCbINOYHbIX CTaHAAPTOB B MHPOPMALMOHHOW cucTeMe ObLLEero nosib3oBaHMA - HAa odULMANBHOM caiTe
PepepanbHOro areHTCTBa NO TEXHUYECKOMY PEery/iMpoBaHuI0O U MeTposorun B cetu UHTepHeT uam no
eXerogHo wusgaBaemomy MHGOPMaLMOHHOMY YKasaTento "HauuoHanbHble CTaHAApTbl!, KOTOpPbIN
ony6/IMKOBAH MO COCTOAHMIO Ha 1 AHBAPA TEKYLLETO FOAa, Y MO COOTBETCTBYHOLLMM EXKEMECAYHO M3 4aBAEMbIM
MHPOPMALMOHHBIM YKa3aTenam, onybMKOBaHHbIM B TeKyLLeM rogy. ECaM ccbiNOYHbIA CTaHAAPT 3aMeHeH
(M3meHeH), TO Npu NONb30BaHWMM HACTOALLMM CTaHOAPTOM C/leAyeT PYKOBOACTBOBATbCA 3aMEHSOWUM
(M3meHeHHbIM) cTaHaapTOM. EC/IM CCbIIOYHBINM CTaHOAPT OTMEHEH 6e3 3ameHbl, TO NOJIOXKEHWE, B KOTOPOM
[AaHa CCbl/IKa Ha Hero, MPUMEHAETCA B YacTU, He 3aTParMBatoLLeit 3Ty CCbl/KY.

3. lMoka3aTenu To4HOCTH

3.1 PacxoskgeHwe ABYX Pe3y/nbTaTOB M3MEPEeHWI MONAPHOW 40NN meTaHa F-y , %, B YCAOBUAX
CH,

NOBTOPAEMOCTU HE O0/1XKHO NnpeBbillaTb 3HA4Y€HNA, BbIMNCNIEHHOTO NO d)opmyne

e, = 0,166—0,0016- X, , (1)

roe xCH4 - MOJ1APHAaA OoNA METaHa <1>, %.

<1> dopmyny NPUMEHAIOT Npu onpeseseHnn MOASPHON 40N MeTaHa No Pa3HOCTW.

3.2 PacwupeHHasa HeonpeneneHHOCTb Pe3y/bTaToB M3MepeHUl (KoadduuMeHT oxBaTa paseH 2)
MOJIAPHOM A0NM KOMNOHEHTOB B aHannsnpyemoi npobe MM U(x) no HacToAwei MBUW ykasaHa B Tabauue 2.



3HayeHus paclwmpeHHoM abCcoNoTHOM HeonpeaeieHHOCTM Pe3ybTaToB

M3MEepPEeHMn MONAPHON A0 KOMNOHeHTOB B 1

Tabnunua 2

HanmeHoBaHWe KOMNOHEHTA U(x) <1>, %
MeTaH -0,0187-x + 1,88 <2>
-0,0023:x + 0,29 <3>
JtaH 0,04-x + 0,00026
MponaH 0,06-x +0,00024
N306yTaH 0,06:x + 0,00024
H-ByTaH 0,06-x + 0,00024
M3oneHTaH 0,06-x + 0,00024
H-MeHTaH 0,06-x + 0,00024
HeoneHTaH 0,06-x + 0,00024
leKkcaHbl 0,06-x + 0,00024
lenTaHbl 0,06-x + 0,00024
OKTaHbl 0,08:-x + 0,00022
beH3on 0,08:-x + 0,00022
Tonyon 0,08-x + 0,00022
Anokeung yrnepoaa 0,06-x + 0,0012
Fenuni 0,06-x + 0,00024
Bogopogs 0,06-x + 0,00024
Kncnopog + AproH 0,06-x +0,0012
AsoT 0,04-x + 0,0013

<1> PacwmpeHHasn abcontoTHas HeonpeaeneHHocTb U(x) B npoleHTax Npu KoapdulmeHTe oxsaTta
k =2 cooTBeTcTBYET rpaHuLe abcoNOTHOM NOrPELLHOCTU NPU A0BEPUTENbHOM BepoAaTHOCTM P = 0,95.

<2> dopmyna NpUMeHAETCA NPM onpeaeseHnn MoAAPHON 40AN MeTaHa No Pa3HOCTM.
<3> dopmyna NPUMEHAETCA NPU U3MEPEHMUM MOAAPHOM A0V METaHa BNPAMYIO.

4. Cpeacrsa M3MepPEHUin, BCromoraTte ibHble YCTPOMCTBaA, MaTepuasbl, peakTUBbI

4.1. OcHOBHble CpeacTBa U3MepPEeHUn U maTepuanbl

4.1.1 XpomaTorpadbl ra3osble abopaTtopHbie U NOTOKOBbIE
4.1.1.1 Obwme xapaKTePUCTUKM

XpomaTorpadbl A40NXKHbI ObITb OCHALLEHbI:

a) 610KoM ynpaBieHMa xpomaTtorpadpom;

6) xpomaTorpadpuyeckMmm KoNoHKamu (HacafoYHbIMU WAW KANUANSPHbIMUK), U3FOTOBAEHHbIMU U3

MHEPTHOTO

no OTHOWeEHU

K

KomnoHeHTam [Tl maTepunana

n

3aNO/THEHHbIMU

copbeHTOoMm,



obecneunBatoWwMm yA0BNETBOPUTENBHOE Pa3geneHne KOHKPETHbIX KOMMNOHEHTOB NPobbl ra3a Npu YyCAoBUAX
npoBeAeHWA aHanM3a.

[na 3anonHeHnA xpomaTtorpadmyeckmx KONOHOK MOTYT UCMO/1b30BaTbCA:

- TBEpAble aacopbeHTbl: MoniekynapHble cuta 5A(CaA) unu 13X(NaX), Porapak N, Porapak R, HayeSep
N, HayeSep R, nonucopbsbl n ap.;

- TBEpAble uHepTHble Hocutenu: Silcoport-P, Chrom P, Porasil C, Chromaton, nHepToH, cdepoxpom u
ap.;

- HenoABUXKHble Xuakue dasbl: nonnpeHnametTunacunokcad (MPMC), nonnatuneHrnnkons, Carbowax,
SE-30, SE-54, SF-96, okcugunponuoHutpun (ODPN), okcunponunonutpun (OPN) n ap.;

B) KOMM/IEKTOM AeTeKTOpoB. KOMMNAEKT AeTEeKTOpOB A0/MKeH GOopMMpPOBATLCA U3 AETEKTOPOB MO
TennonposoaHoctu (ATM) nnmn ns ogHoro nnm 6onee AT 1 nnameHHO-MOHMU3aLMOHHOrO aetektopa (MUA).

[JeTeKTopbl A0MKHbI 06ecneymBaTb Npeaen obHapyKeHUA MOAAPHON A0M KOMNOHEHTOB:

- M0 KMcaopoay, asoTy U AMoKcuay yrnepoga - He 6onee 0,0010%,

- no yrnesogopogam: He 6onee 0,00005% - ans NN v He 6onee 0,0005% - ans AT,

- No resno 1 Bogopoay - He 6osee 0,0005%;

r) TepmocTtatom, obecrneuyMBalOMM MNPOrpaMMUPyeMoe pPeryinpoBaHMe CKOpPOCTM noAbema
TemnepaTypbl M MNogAepraHue 3afaHHOW TemnepaTypbl C norpewHocTbio He 6onee 0,1 °C Bo Bcem
MHTepBane paboumnx Temnepatyp. KonmyectBo TepmocTaToB B OAHOM XpomaTorpade MoxKeT bbiTb bonee
OfHOrO;

A) Ao3upyrolmnM ycTpolicTBom, obecnedymBalowMm BBoA, Npobbl rasa. O6bem Ao3npyemoit npobbi
BbIOMPAIOT B 3aBUCMMOCTM OT KOHKPETHOM KOMMAEKTauum xpomatorpada (KOMNIEKT AEeTeKTOpOoB, TWM
NPUMEHAEMbIX XPOMAaTOrpadUUecKMx KOJIOHOK M MpoYee) U coaepaHuUs KOMMOHEHTOB B npobe rasa;
KOZIMYECTBO [A03MPYIOWMX YCTPOUCTB MOXKET OblTb 6onee ogHoro. [ns MNOTOKOBbIX XpomaTtorpados
MCMONb30BaHWE aBTOMATUUYECKOIO A03UPYIOLLErO YCTPOMCTBA ABASETCA 06A3aTeNbHbIM, 414 N1ab0opaTOPHbIX
XpomaTtorpados - npesnoYTUTeIbHbIM;

€) npeanoyYTUTENIbHO  BHEWHWMM  WAM  BCTPOEHHbIM  610KOM  06paboTKM U XpaHeHwun
XpomaTorpadpumyeckon MHGopmaLmu;

) Npyn HeobxoaMMOCTM, KpaHOM 0b6paTHOM NPoAYBKM ANA obecneyeHna U3IMEepPeHUA CYMMAPHOM
MOJIAPHOW 40U FPYNMNbl TAXKENbIX YyrNeBoAopoaos B BUAE Ceipuicune.

4.1.2 Cpeacrtea rpagynpoBKu

CpeactBamu rpaflyMpoBKM ABAAKOTCA TOCYAApPCTBEHHblE CTaHAApTHble obpasubl (FCO) cocTtasa
NPUPOAHOrO rasa ¢ MeTPOSIOTMYECKMMM XapaKTEPUCTUKAMU, NpUBeAeHHbIMM B Tabanue B.1 (npunoxkeHue
B).

4.2. BcnomoraTe/ibHble CPeACcTBa U3SMEPEHUM, YCTPOMCTBA U MaTepuasibl

4.2.1 BcnomoraTesibHble CpeacTBa WM3MEPEHWI, YCTPOWCTBA M MaTepuanbl Ana nabopaTopHbIX
XpomaTorpagos:

-Npo600TH6OPHMKM NEPEHOCHbIE UM CTALMOHaPHble NPob6ooTOopHbIe cucTembl B cooTBeTcTBUM ¢ TOCT
31370 (MCO 10715:1997);

- BEHTU/1b TOHKOM peryanpoBKKn pacxoaa rasa (Hatekatens), Hanpumep BTP-1 nan H-12 no [1], [2];

- MaHoMmeTp 06pa3uoBbIn K. 0,4, Hanpumep TMna MO-160-0,6 MIMa no [3];

- TepMmomeTp ¢ gnanasoHom namepeHuin ot 0 °C ao 55 °C u ueHon genenuna 0,1 °C no FOCT 28498;

- bapomeTp-aHepoug ¢ AnanasoHOM UsmepeHuii ot 79,5 go 106,5 KMa u ueHo genexHns 0,1 KMa no
[4];

- TUITPOMETP C ANAMNA30HOM U3MEPEHUIA OTHOCUTENBHOWM BAaxKHOCTN oT 30% A0 90% 1 NorpeLwHoCTbo
no [5];

- 6aNN0OH U3 yrnepoancTol ctann mapku 150y smectumoctbio 40 am3 no FOCT 949;

- peayKkTop 6annoHHbIN, Hanpumep TMna BKO-25-2 nan BKO-50-2 no OCT 13861;

- pacxogomep (MbIIbHO-MEHHBIN C BMECTUMOCTbIO BlopeTku 15 - 25 cm?, poTameTp UM 3NEKTPOHHBbI
perynaTop pacxoAa rasa) ¢ NorpelwHocTblo He 6onee 1%;

- renunii rasoobpasHblt mapku A no [6];

- BOA0POA ra3006pasHbIii BbICOKOM YNCTOTbI No [7];

- BO34yX CxKaTblit Knacca 0 no NOCT 17433;

- aproH razoobpasHbIii BbICOKOW YMCTOTbI No [8].

MpumeyaHne - He pekoMeHAyeTCA UCNOb30BaTb A5 BBOAA NPOOblI peayKTopbl, MMetowme TPyoKy
bypaoHa.



4.2.2 BcrnomoraTesibHble CpPeAcTBa WM3MepPeHWi, YCTPOMCTBA W MmaTepuanbl ANA  MOTOKOBbIX
XpomaTorpados:

- CMCTeMa HenpepbiBHOro oTbopa Npob;

- cucTemMa MnoAroToBKM npob, obecneumBatowas OYMCTKY NPoObl raza OT MeXaHMYEeCKMX YacTuu,
KanenbHOW }KUAKOCTU U BOAAHBIX Napos;

- perynatop faBneHus;

- oborpeBaemas MHMA Nogauun nNpob;

- baitnacHas AMHMA noaaum npobbl;

- Npo600T6OPHMKU NepeHocHble B cooTBeTcTBMM ¢ FTOCT 31370 (MCO 10715:1997);

- BEHTU/Ib TOHKOM peryanpoBKn pacxoga rasa, Hanpumep BTP-1 uaum H-12 no [1], [2];

- 6aNN0OH U3 yrNepoancTol ctanun mapku 150y Bmectumoctbio 40 am3 no FOCT 949;

- peaykTop 6annoHHbIM TMNa BKO-25-2 nan BKO-50-2 no MOCT 13861;

- pacxogomep (poTameTp UAK 3NEKTPOHHbIN PEryasaTop pacxoda rasa) ¢ NorpelHocTbio He bonee 1%;

- TEpMOMETp C AnanasoHom namepeHnin ot 0 °C go 55 °C n ueHol genenuns 0,1 °C no FOCT 28498;

- bapomeTp-aHepoua c gManasoHom nsmepeHuit ot 79,5 go 106,5 kMa u ueHolt gaenenua 0,1 kMa no
[4];

- renunii razoobpasHoli Mapku A no [6];

- BOAOPOA ra3006pa3HbIii BbICOKOM YNCTOTbI Mo [7];

- BO34yX CKaTbll Knacca 0 no MOCT 17433;

- aproH razoobpasHbiit BbICOKOW YMCTOTbI No [8].

4.2.3 [onycKaeTca MCMNo/ab30BaHWE APYrUX BCMOMOraTesibHbIX CPEeACTB U3MEPEHWUM U YCTPOMCTB
AHaANOTMYHOTO0 Ha3HAYeHWA, TEXHUYECKUE XAaPaKTEPUCTUKU KOTOPbIX He YCTyMnatoT YyKa3aHHbIM, a TaKKe
maTepuanos, obecneumBatowMx HOPMATMBbI TOYHOCTM MNPU NpPOBEeAEHUN u3MepeHuin. [onyckaetca
MCMONb30BaHWE FreHepaTopoB BOAOPOAA, BO34YyXa M a30Ta, 0becrneymBaloLLmMX NOAyYEeHNE YMCTbIX Fa30B C
cofiepaHMem OCHOBHOrO KOMMOHEHTA B COOTBETCTBMM C YKasaHHbiMM B 4.2.1 un 4.2.2 HOpMaTUBHbIMMU
OOKYMEHTaMu.

5. MeToga nsmepeHuit

5.1 M3amepeHnss MoNApHOM 40U KOMNOHEHTOB B Npobe [T BbINOAHAIOT razoxpomaTtorpadpmnyeckmum
METO0M, OCHOBaHHbIM Ha Pa3Ae/ieHUM KOMMOHEHTOB B ra30agcopbuMOHHOM W/WMAN Fa30XUAKOCTHOM
BapuaHTax xpomartorpaduu.

5.2 lna namepeHunit MosiapHon Aoaunm KomnoHeHToB T ncnonb3yoT 1abopaTopHbIe NN MOTOKOBbIE
Xpomatorpaobl.

lpaayvMpoBKy xpomaTtorpadoB NpPoOBOAAT MeToAoM abCoNOTHOW TpadyMpoOBKU C UCMOJIb30BaHUEM
rocy4apCTBEHHbIX CTaHAAPTHbIX 06pasLoB cocTasa (NpunoskeHue A).

5.3 B 3aBucMmocCTM OT TpeboBaHM K aHanM3y KOMMNOHEHTHOro coctasa [Tl ucnonb3yoT oanH 13
cneayowmx MeToaos:

- MeToA A - MeTo, USMepPEHNI MONAPHOM 40N BCEX KOMMOHEHTOB, NepeyuncsieHHbIX B Tabanue 1;

- metog b - meTtog uM3MepeHUMn MOAAPHOW A0AM a30Ta, KUCAopoda, AMOKCuAa yraepoaa u
yrnesoaoponos ot C; A0 Cs U Ceiepicume-

MeTton, A nossonaeTr uameputb cogeprkaHue B [TT1 Bcex OCHOBHbIX KOMMOHEHTOB. Y4uTbIBaA
HEe3HauYuTeNbHOE CoAEeprKaHue reina n BoAopoaa B rase, OMNYyCKaeTCA HE NPOBOAUTbL X onpeaesieHne nNpu
PYTUHHbBIX NU3MEPEHUAX, A YYMUTbIBATb MOJIAPHYHO 400 YKa3aHHbIX KOMMNOHEHTOB KaK YCN0BHO-MNOCTOAHHYHO
Ha onpeaeneHHbIN Nnepruoa, BpeMeHMU.

MpumeyaHue - Mpu U3MepPeHN MONAPHOM 401U U30OMEPbI FreKCaHa, renTaHa 1 OKTaHa onpeaensoTcs
cymmapHo (rpynnamu) B Buge Cs, C7, Cs.

MeToabl A 1 b no3BoAAOT 3adMKCMPOBATbL U U3MEPUTL COAEePKaHWe nonasluero B Npoby Bosayxa. B
TOM CNly4ae, eciv He TPebyeTcA M3MepeHne MOIAPHOMN A0AN KUC0POoAa, MPOBOAAT USMEpPEHE CyMMapHOW
MONIAPHOW A0/ a30Ta M KNC/IOPOAa KaK OAHOro KOMMOHEHTa CO CBOMCTBamMM asoTa.

MpumeuvaHue - OnpegeneHne MOAAPHOM A0AW KMCNopoda M a3oTa CymmapHo 6yaer aasaTb
HebO/bWOW BKNaZ B MOrpewHOCTb pe3y/ibTaTa M3-3a He3HauMTe/IbHOM PasHOCTM MEXAy OTKAMKamMu
[eTeKTopa Ha KMC/I0po, v a3or.



Mo metoay b Bce yrnesogopoabl, 6osiee Taxesnble, YeM H-NEHTaH, paccMaTpMBaemble KaK efuHblii
"ncesaAoKOMNOHEHT" Coipuicume, UI3BMEPAIOT KaK O4MH KOMMOHEHT CO CBOMCTBAaMM H-FreKcaHa.

MeToa b moKeT 6bITb A4OMNOHEH U3MEPEHUEM MONAPHON 40U renna 1 Bogopoaa.

5.4 B cnydyae, ecam MCNo/b3yemblid MeToA He MO3BOASAET NPOoBOAMTb U3MEPEHUE MOAAPHOW 40U
OTAENbHbIX KOMMOHEHTOB (HeaHanM3upyemble KOMMNOHEHTbI, K YUCAY KOTOPbIX MOTYT OTHOCUTbLCA: Freani,
BOAOPOA, Cepocofepkallie KOMMOHEHTbl, OKCUA, yrnepoga, MeTaHon u ap.), uHdopmauma o6 ux
coaeprKaHUK AoNKHa bbITb MoNyYeHa U3 APYTMX UCTOYHUKOB M yUTEeHa NpyM pacyeTe KOMNOHEHTHOMO CoCcTaBa
npobbl npupogHoro rasa. MHbopmauus O coAepskaHUU HeaHaNM3UMPYyeMbIX KOMMOHEHTOB [AOJIXKHA
NPOBEPATLCA C YCTAHOB/AEHHON NEPUOANYHOCTBIO M MPUHMMATLCA B TeyeHue YCTaHOBAEHHOro nepuosa
BPEMEHMW KaK YCNIOBHO-NOCTOAHHAA.

MpumeyaHue - NCTOYHUKOM MHOPMALMM O COAEp’KaHUU HeaHaNN3UPYEMbIX KOMMOHEHTOB MOryT
BbITb: HAaKOMIEHHbIA 06bEM CTAaTUCTUHECKMX AaHHbIX O COAEPMaHMM KOMMOHEHTOB AN aHa/M3NPYEMOro
MOTOKa rasa, pesy/bTaTbl U3MEPEHMI, NOJYYEHHbIE B aKKpeauToBaHHOM nabopatopun, u np.

5.5 Mpu ncnonb3oBaHUm 11060ro U3 METOL0B MOAAPHAA 40N MeTaHa (%) MOXKeT bbITb paccuMTaHa KakK
pa3HOCTb Mmexay 100% u cymmoit monapHbIx gonen (%) KOMNOHEHTOB NPUPOAHOrO rasa (M3MepeHHbIX U
HeaHaIM3nPyeMbIX, MPUHATbIX KaK YC/IOBHO MOCTOAHHbIE) MM M3MepPeHa NMPAMbIM METOLOM.

5.6 OT60p Npob

5.6.1 OT60p Npob rasa gns aHanusa npoBoAAaT B cootseTcTBMM ¢ FOCT 31370 (MCO 10715:1997);

5.6.2 OT60p Npob rasa gna nepuoanyeckmx aHasiM30B OCyLLEeCTBAAIOT B 6aNN0HbI, U3FOTOBNEHHbIE U3
MaTepuanoB, MHEPTHBIX MO OTHOLUEHWIO K KOMMOHEHTamM MPUPOAHOro rasa, MeTogoM ToyeyHoro otbopa
npob wmaM c ucnonb3oBaHWMEM 060pPYAOBaHHbIX JIMHWA MOAAYM rasa WM CUCTEM MNOAFOTOBKM MpoObI
HenocpeACTBEHHO M3 ra30NpoBOAa K MeCTy YCTAaHOBKM labopaTopHOro xpomaTorpada.

Mpoby rasa B Ao3upyloliee YCTPOUCTBO NabopaTopHOro xpomaTorpada nogaroT yepes GUAbTPbI,
obecneymBaoLLMe OYMUCTKY rasa OT MeXaHUYecKux npumecelt M NapoB BoAbl. [na ocywkM npobbl rasa
MCMONb3YIOT MATPOH C OCYLUMTENEM - TPAHY/IMPOBAHHbIM 06E3BOMKEHHbIM X/JI0PUCTbIM Kanbumem (CaCly)
KBanuduKkaumm u. [9].

5.6.3 Ot60p Npob rasa npu HeNpepbIBHOM aHaAn3e NOTOKOBbIMU XpoMaTorpadamm OCyLLECTBAAIOT C
NMOMOLLbIO CneumanbHo 0bopyAoBaHHOrO y3na oTbopa rasa W AMHWMIA NOJAYM rasa HemnocpenCcTBEHHO U3
rasonpoBoAa K MecTy YCTaHOBKM xpomaTtorpada. CuctemMa noAroToBKM npob rasa AoaKHa UMeTb GUNbTP,
obecneunBatoLwmnii O4MUCTKY NPOOLI OT MEXAaHUYECKUX YACTUL, KanesbHOW XUAKOCTM M NapoB BOAbI.

6. TpeboBaHuA 6e3onacHoCTH

6.1 K pabote Ha xpomaTtorpade nNpuUCTynaroT TObKO NOCAE 0O3HAKOMJIEHMA C Mepamm 6e30nacHoCTH,
M3/I0’KEHHBIMW B  COOTBETCTBYIOLWMX pa3fenax pPyKOBOACTBA MO  3KCM/AyaTauMn  NPUMEHSAEMOro
Xpomartorpada.

6.2 Mpu paboTe c razamm U razoBbIMK cmecaMn B Basi/IoHax Noj AaBJAeHUeM A0MXHbl cobaoaatben
npasuna [10].

6.3 Mo TOKCUKOJIOrMYECKON XapaKTepuctuke cornacHo NOCT 12.1.007 roptoume npupogHbie rasbl
OTHOCATCA K BelwecTBam 4-ro Kjacca OnacHOCTM (BEW,EecTBa MasioonacHble), HO NPW KOHLEHTPaUMsX,
CHUKAIOLWMNX coaeprkaHue Kucnopoga B atmocdepe o 15% - 16%, npuMpoAHbIA ra3 Bbi3blBaeT yayLlbe.
MpefenbHO AONYCTUMbIE KOHLEHTPALMK B BO3ayxe paboyelt 30HbI N0 rTMrMeHnYeckum HopmaTtneam [11]:

- MmeTaHa - 7000 mr/m* (MakcumanbHas pa3osas);

- yrnesofopoaos anudatndeckux npegenbHbix Crio (B nepecuyete Ha C) - 900/300 mr/m?
(makcumanbHas pasoBas/cpefHecmeHHas).

6.4 Tloptoune npupoaHble rasbl OTHOCATCA K rpynne BewecTs, 06pasylowmux ¢ BO3AYXOM
B3pblBOONacHble cmecu. KoHLEeHTpaLMOHHbIe Npeaebl PacnpoCTpaHeHUA NaaMeHn 413 MeTaHa B CMecu C
BO34YXOM COCTaBAAIOT: HUKHUIN KOHLEHTPALMOHHbBIN Npesaen pacnpocTpaHeHus nnamexu - 4,4%, BepxHui
KOHLLEHTPALMOHHbIN Npeaen pacnpocTpaHeHus naamenu - 17% no [12].

6.5 ObwMme npasBuaa NO B3PbIBO- U NOXKAPHON He30MacHOCTU, Mepbl NpeaynpexXAeHna U CpeacTsa
3aWwmMTbl paboTatowmx oT BO34ENCTBMA NPUPOAHOTO rasa, TPeboBaHUA K UX IMYHOM TUTMeHe, 060pyL0BaHUIO
M NOMELLEHUAM pPernameHTUPYIOTCA CUCTEMOW CTaHZApToB 6e30nacHoCcTM TpyAa, YTBEPXKAEHHbIX B
YCTAaHOB/JIEHHOM NOpPALKeE.



7. TpeboBaHuMA K KBandpMKaLUum onepaTopa

7.1 K BbINONHEHWNIO M3MeEpPeEHUI M 06paboTKe pe3ybTaToB A0NYCKAOTCA 1abopaHTbl U ULA, UMEtoLLME
cpegHee  cneuManbHoe  WAM  BbICWLEE  TeXHMYecKoe  06pasoBaHWe, Bnagelowue  TEXHUKOM
rasoxpomaTtorpaduuyeckoro aHanusa M npoueaypamuv o06paboTKM pesynbTaToB, O3HAKOMMBLUMECA C
PYKOBOACTBOM MO 3KCMJIyaTaLMn NpMMeHAeMoro xpomartorpada 1 HacToALMM CTaHAAPTOM.

8. Ycnosus npoBeaeHuUsa XxpomaTtorpadpuyeckoro aHaan3a

8.1. O6Lwwme ycnoBmA BbINOAHEHMA XpOoMaTorpaduieckmux usmepeHui

8.1.1 TMpwu BbINOAHEHUN XpPOMATOrpadPUUECKUX M3IMEPEHUN [O/KHbI BbINOJHATLCA YCNOBUA B
cootseTcTtBmm ¢ FOCT 26703.

CopeprKaHne XMMUYECKUX BELLECTB B BO3ayxe pabouyelt 30Hbl HE [O0MKHO MpeBblwaTb CaHUTapHO-
rmrmneHmnyeckme Hopmatmesl no NOCT 12.1.005.

8.1.2 InanasoHbl U3MEPEHUIN NPUMEHSAEMbIX BCMOMOraTe/IbHbIX CPeACTB U3IMEPEHUI (TepMoMeTpa,
rurpomeTpa, 6apomeTpa) [ONXKHbI COOTBETCTBOBATb [AManasoHam W3MEPEHUIN  KOHTPOJMPYEMbIX
napameTpoB OKpyKatoLLel cpeapl.

8.1.3 BcrnomoraTesibHble CpeAcTBa WM3MEPEHWI MNPUMEHAIT B COOTBETCTBUM C TpeboBaHMAMMU
PYKOBOACTBA NO 3KCMNAyaTaumm n 6€30nacHOCTN UX NPUMEHEHMUS.

8.1.4 BcnomoraTenbHble cpeacTBa M3mepeHuid (pasgen 4) NPUMEHSIOT NPU  NONOMKUTENbHbIX
pesy/nbTaTax UX NOBEPKU, KOTOpble NOATBEPKAEHb! AENCTBYIOWMMMN CBUAETENbCTBAMMW O MOBEPKE W/uau
KnemmeHuem.

8.1.5 CooTHOLWEHME PErncTPUPYEMOro BbIXOAHOIrO CUrHafa (BbiCOTa MMKa) KOMMOHEHTa M CUrHanNa
WyMa HyNeBOM JIMHUM Ha y4yacTKe XpPOMaTorpaMmbl, COOTBETCTBYIOWEN BPEMEHM BbIXOAA KOMMOHEHTA,
OOJIKHO ObITb He meHee 10.

8.1.6 MNpu HacTpoiKke xpomaTtorpada B COOTBETCTBUMN C KOHKPETHOM U3MEPUTENBbHOM 3aZa4eli C LLenbto
obecneyeHna HaZeXHOro M3MEPEHUs MOJIAPHOW AO0AUM UHAMBUAYANbHO onpenensaemblX KOMMOHEHTOB
YCTaHaB/MBAIOT HOPMATUB Ha NpUemaemMoe paspelleHune gnsa AByX coceaHUX NUKOB. PaspelueHne Rag ABYX
COCeZHMX NMUKOB PaccYnTbIBAOT MO popmyne, aHanorMyHom dopmyne, npuseaeHHom s [13],
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rae T, u Ty - 3HAYEeHWA BPEMEHW YAEPKMBAHMA KOMMNOHEHTOB A 1 B, COOTBETCTBEHHO, C;

A, v Ay - 3HauYEHMA WMPHHBI TKOB A 1 B B 0CHOBaHMM, C.

HopmaTne Ha npuemnemoe paspelleHne yCTaHaABAMBAIOT AAA Map: BOAOPOS, - FesniA, a3oT - MeTaH,
METaH - ANOKCUA yriepoaa, AMOKCUA yriepoaa - 3TaH, NponaH - n3obyTaH, n3obyTaH - H-6yTaH Uan apyrux
nap KOMMNOHEHTOB M KOHTPOMPYIOT NPU NPOBEAEHMM NEPUOLNYECKON NOBEPKM.

8.2. YcnoBusa xpomaTtorpaduyeckoro pasgeneHna KomnoHeHtos M1

B obwem cnyyae ycnosuma xpomatorpaduyeckoro pasgesieHuMs  KOMMOHEeHTOB npobbl [TT
onpeaenalnTca peannsyembim Ha xpomaTorpade meToaoM aHann3a.

YKasaHHble B 5.3 meToabl aHannsa mMoryT 6biTb peann3oBaHbl C MOMOLLbIO PA3/IMYHbIX BapUaHTOB
YCNOBUIA  XpoMmaTorpaduyeckoro pasgefnieHns KOMMOHEHTOB rasa (TMn, pasmep W KOJAMYECTBO
XpomaTorpaduyeckmx KOMOHOK, TEMMEPATYPHbIA PeXMM U T.4.) U KoOHOUrypaumuin nabopaTopHOro mau
NMOTOKOBOro Xxpomartorpada.

Mpu nocTtaBke "noa Kaw4" XxpomaTorpadpuyeckmx KOMMIEKCOB, NpeAHa3HaYeHHbIX AaA aHaausa
npUpoAHOro rasa no OAHOMY W3 MeTOAOB HacCToAWero CTaHAapTa, MOCTaBWMK OONXeH npencTaBUTb
CONpPOBOAMTENIbHYIO OKYMEHTaLMIO, COAEPKALLYIO Cneayowyo MHopmaLmio:

- nepeyeHb NPUMEHAEMbIX XpOMaTorpadmuyeckmx KOJIOHOK C yKa3aHMeM TUMNa U MapKK matepuana
KONOHOK M MX PasmepoB, HAaNpuMMep KOJIOHKWU, W3FOTOBJIEHHblE M3 Hep)KaBelowelr CTaau; MNoKpbITMe
silcosteel, aanHa 10" (254 mm), O Hap. X 0 BHYTp. 1/16" x 0.04" (1,59 mm x 1,02 mm);

- nepeyeHb aacopbeHTOB C yKasaHMem A1A TBepAblX COPOEHTOB M MHEPTHbIX HOCUTEsNel Tuna u



$PaKLMOHHOIO COCTaBA; ANA HEMOABMMKHbIX XKUAKMX Pa3s - TUMA U KOIMYECTBEHHOTO COAEPKaHMA, HANpPUMep
HayeSep N, ¢pakuma 80/100 mew nam 20% SF-96 Ha Silcoport-P, dpakums 80/100 mews;

- TeMnepaTypHbld pPeXMM TepmocTaTa KOJIOHOK (B  C/ly4ae  MCNO/b30BaHMA  PEXMMA
NpPoOrpaMmMmnpoBaHUA TemnepaTypbl TePMOCTaTa KONOHOK: HayanbHaA TemnepaTypa TEpMOCTaTa KOJIOHOK, B
rpagycax Lenbcua; Bpema nopaepaHWA HavyanbHOM TemnepaTypbl TEPMOCTaTa KOJIOHOK; BpPeMEHHble
WMHTEpBanbl NPOMEXKYTOUHbIX U30TEPM TEPMOCTaTa KONOHOK; KOHEYHan TemnepaTypa TepMOCTaTa KONOHOK;
BpemMa noagep)KaHuAa KOHEeYHOM TemMnepaTypbl TEPMOCTaTa KOJIOHOK; CKOPOCTM MogbemMa TemnepaTypbl
TEPMOCTATa KOJIOHOK), BK/IOYAA PeKOMEHAaUUKN Mo pereHepauuu;

- paboyas TemnepaTypa AeTektopa, °C;

- pabouas cuna Toka Ha ATN, mA;

- paboyas TemnepaTypa AO3MPYIOLWErO YCTPONCTBA, °C;

- TMN 1 TpeboBaHMA K KAYeCTBY ra3a-HOCUTENS;

- pacxopg, raza-HocuTensa, cM3/MuH;

- 06bem J03bl, CM3;

- Bpemsa aHanu1sa, M1H;

- 0bpasubl XpomaTorpamm CTaHAApTHOro obpasua cocTaBa MNpPU  PEKOMEHAYEeMbIX YCNOBUAX
nposeaeHnA aHaAunsa.

8.2.1 YcnoBua xpomaTtorpaduyeckoro pasgesieHns KoMnoHeHToB Npobbl rasa. Metog A

MonapHyio f[0ON0 a30Ta, KUCAopoaa, renusa, BOAOPOAA, AMOKCMAA Yyraepoda, npenesbHbIX
yrnesogoposos Ao Cs, 6eH30na M ToNyona U3MePAT UHAMBUAYANbHO AN KaXKAO0ro KOMMOHEHTa, a
MONAPHYIO 400 TAXKENbIX YI1eBOAOPOA0B U3MEPAIOT B BuAe ncesgokomnoHeHTos Cg, C7 1 Cs.

MeToA NpMMeHAIOT A/1A aHaNM3a ra3os, He CoAepKallmxX YyrNeBoA0pPOAHOr0 KOHAEeH caTa.

MeTog, A MoxKeT ObITb peasin3oBaH Kak Ha 1abopaTopPHbIX, TaK M HA NOTOKOBbIX XpomaTorpadax.

MeTop, A MOXKeT ObITb MCNOb30BaH TAK)KE B TEX C/IYYasnX, KOr4a O4MH UAWU HECKO/IbKO KOMMOHEHTOB B
npobe He wu3smepsatoT. B atom caydyae MHOOPMaUMA O 3HAYEHUW MONAPHOW AOAU HEU3MEPAEMOro
KOMMOHEHTA A0/1KHa ObITb NOMYYEHa U3 APYTOro UCTOYHMKA.

XpomaTtorpaduyeckoe pasgenieHMe KOMMOHEHTOB Mpobbl rasa MoXKeT ObiTb NpoBeAeHo ¢
MCNONb30BaHMEM HACaA0YHbIX MU KaNUNNAPHbBIX KONOHOK.

8.2.1.1 XpomaTorpaduueckoe pasgeneHne KOMNOHEHTOB NPO6bLI rasa ¢ MCNO/Ib30BAHMEM HACAA0UHbIX
KO/IOHOK

Huke npuseaeHbl NpUMepbl 334aHKA YCNOBUIA ANA XPOMATOrpadnYecKoro pasaeneHmna KOMNoHEHTOB:

a) UsmepeHne MoIAPHONM 40K renns, Bogopoaa, Kuciopoaa v asora:

- XpomaTtorpaduyeckas KONOHKa:

— MaTepHraJl: HepxXxapewruad CcTallb;
- BHyTpeHHUN amametrp: 0,002 wm;
- HapyxHem amameTrp: 0,003 wMm;

- OoJamMHa: 2 - 3 M;

- aficOpbeHT:

- TUII: MOJIeKkyJsApHOoe cuTo LA mnm 13X;
- opaxkuma: 80/100 wmem;

- TEMMNEPATYypPHbIN PEKMM TEPMOCTATa KOJIOHOK: N30TEPMUYECKUN;
- paboyas TemnepaTypa TepmocTaTa KonoHok: 40 °C;
- pabouas TemnepaTtypa getekTtopa: 100 °C;
- TN rasa-HocuTens: aproH (>= 99,99% 6e3 npumeceit KUCNOPOAA U BOAbI);
- pacxog, rasa-Hocutena: 10 - 15 cm3/muH;
- TMn getektopa: ATM;
- 06bem fo3bl: 1 -2 cm’;
- Bpema aHanmsa: 5 - 10 muH;
6) U3MepeHMe MoNAPHOW 40U KMCNOPOAa W a30Ta MPOBOAAT MPU TEX Ke YCNA0BMAX C UCNOb30BaHMEM
B Ka4yecTBe ra3a-HoOCUTENA reinA C CoaepKaHMeM OCHOBHOIO KOMMNOHeHTa He meHee 99,99%;
B) U3MepeHne MONAPHOW A0AMN ANOKCKAA yraepoaa u yrnesoaoponos C; - Cs:
- XpomaTorpadumyeckas KONOHKa:
— MaTepHMraJl: HepXaBewlmad CTallb;
- BHyTpeHHUM nmamMetrp: 0,002 wm;
- HapyxHem ouameTrp: 0,003 wMm;
- OJMHa: 2 - 3 M;



- aficOpbeHT:
- Tun: Porapak R mmm HayeSep R;
- bpaxumsa: 80/100 wmem;

- TEMMNEPATYPHbIN PeKMM TEPMOCTATa KOJIOHOK: MPOrpaMmMmpyemblii;

- HayanbHasa paboyas TemnepaTypa:
- TepMocTaTa KoJioHOk: 40 °C;

- KOHeYHan pabouas TemnepaTypa:
- TepMocTaTa KOJIOHOk: 240 °C;

- pabouas TemnepaTypa getekropa: 300 °C;

- TMN rasa-HocuTens: reamn (>= 99,99%);

- pacxop, raza-HocuTensa: 10 - 15 cm3/muk;

- ™TMn getektopa: ATTI;

- 06bem gosbi: 1 -2 cm’;

- Bpemsa aHanmsza: 35 - 45 muH.

N3mepeHna B COOTBETCTBUWM C YCNOBUSMM, NPUBELEHHBIMU B NepedyncieHunsx 6) u B) HacToswero
NoANyHKTa, MOXHO MPOBOAUTb HA OAHOM XpomaTtorpade B perMme NPorpammupoBaHMA TEMMEPATYpbI,
obbeauHsowem ycnosua oboux aHanmsos. lNpoba rasa npu sTom nNogaeTca o4HOBpPEeMeHHO Ha obe
XpomaTtorpadpuyeckme KONOHKN.

MonyyeHHble pe3yibTaTbl USMEPEHUN MOASIPHOM 401N KOMNOHEHTOB 06 beANHAIOT.

Mpumepbl TUNUYHBIX XPOMATOTPAMM, MOJIYYEHHbIX C WUCMNONb30BaHMEM raszoxpomaTtorpaduyeckon
CMCTEMbI U3 ABYX HACaJOYHbIX KOMIOHOK B OAHOM TepMOCTaTe MPU KOHKPETHbIX YC/IOBMAX MPOBEAEHUA
aHanM3a, YKasaHHbIX B MNepeuyncneHusax a) U 6) HactoAllero noanyHkTa, npuseaeHbl B TOCT 31371.3
(npunokeHue A).

Ycnosua pasaeneHns KOMNOHEHTOB MPUPOLHOro rasa, NpUBeAeHHble B NepeyvncaeHumsx a), 6) u B),
ABNAIOTCA Hanbonee pacnpocTpaHeHHbIMK AN 1aboPaTOPHbIX M MOTOKOBbIX XpoMaTorpados.

N3mepeHuna monapHoOM 40NN YIIeBOAOPOLO0B MOXKHO NPOBOAUTL C UCNOb30BaHMeEM aeTekTopa MNA.
Jetektop MNM, ycTaHaBAMBAOT HA BbIXOAE [ONONHUTENIbHON XPOMATOrpaduUUeCcKom KOIOHKU B 3TOM XKe Namn
oTAeNbHOM XpomaTtorpade nMbo NpUMeHsIOT nocienoBaTebHoe coeanHeHne aetektopos ATMN v NMNA Ha
BbIXOZE U3 XPOMaTOrpadrUUecKoit KONOHKM.

Xpomatorpaduueckoe pasgeneHue yKasaHHbIX KOMMNOHEHTOB NPUPOAHOro rasa no metoay A moxet
6bITb 0becneyeHo PasAMYHbIMKU KOMOMHALMAMM YCAOBUIM MNPOBeAeHUA aHanm3a (XxpomaTtorpadpuyeckux
KOJIOHOK, CXeM UX CoeMHEeHMA U NepeKNtoYeHMA NOTOKOB aHaAU3MpPYeMbIX ra3oB, TeMMNepaTypHbIX PeXXMMoB
nT.a.).

8.2.1.2 XpomaTorpadumyeckoe pasgeneHne KOMMOHEHTOB npobbl rasa C WUCNO/b30BaHMEM
KanUANAPHbIX KOJIOHOK

Jna onpepeneHua sBofoposa, resivs, KUCI0poaa, a3oTa, AMOKCMAaA yraeposga v yrnesogoponos C; - Cs
NCNONb3YIOT METOZ, C pa3feNeHMeEM KOMMNOHEHTOB MPUPOAHOTO ra3a Ha Tpex KanuaaAapHbIX KOJIOHKax. [Ans
pasaeneHus anokcuaa yrnepoga (CO,) n ataHa (CoHe) cnonbsytoT PLOT <1> KONOHKY.

<1> KanunnapHasa KOAOHKa C NOPUCTbIM COPOEHTOM, HAHECEHHbIM Ha BHYTPEHHIOO NMOBEPXHOCTb.

[na pa3geneHma NOCTOAHHbIX rAa30B: re/uns, BoA0PoAa, KUCN0POoAa M a30Ta Mcnonb3ytoT PLOT KOIOHKY
C MONIEKYIAPHBIM CUTOM.

JonyckaeTca Mcnonb3oBaTb At0bble Apyrue TUMbl KOMOHOK, KOTopble obecneyat TpeboBaHMA no
pasgeneHunto n apPekTUBHOCTM.

Ona paspgenenus yrnesogoponos Cs - Cs (M 6onee Taxenbix) mcnonbsytoT WCOT <2> KOMOHKY C
HenosApHOM dpa3oii.

<2> KanunnapHasa KoJoHKa ¢ *KMAKoMi $a30i, HAHeCEHHOW Ha BHYTPEHHIOI NOBEPXHOCTb.

MNocToAHHbIE rasbl onpeaenAtoT ¢ nomolbto getektopa ATM. Yrnesogopoabl C; - Cg onpeaenatoT ¢
nomoubto getektopa MUA.

MpumeyaHne - J[onyckaetcA npumeHeHne Bmecto [MUL [pyrmx LOeTeKTOpoB, Hanpumep
MMKPOKaTapoMeTpoB, obecrneymBatomx TpeboBaHMA No YyBCTBUTE/IbHOCTU, YCTaHOB/IEHHble B 4.1.1.1.



MogpobHoe onucaHne METOAMK pasgeneHns, peannsyemMbix ¢ UCNOb30BAaHMEM TPEX KAMWUANAPHbIX
KONIOHOK, 1 NpMMepbl TUNUYHbIX XpomaTtorpamm npusegeHbl B FTOCT 31371.6.

8.2.2 YcnosuA xpomaTtorpaduyeckoro pasgeneHna KomnoHeHToB npobel rasa. Metopa b

MeToa, NPUMEHAIT AA U3MEPEHUI MOJAPHOM AO0AM a30Ta, KMCAopPOoda, AMOKCUAA yriaepoaa M
yrnesogopogos oT C; go Cs mHauBMAyanbHO, a Bce bonee TAKenble yrnesoaopoAbl B BMAE OAHOrO
CYMMapHOro KOMNoHeHTA Ceapicune B MPUPOAHOM rase, He coaeprKallem yrieBo4opoAHOro KoHaeHcaTa.

MeTtog, b moxeT H6bITb MCNONBb30BaH TaKXKe B TeX CAyYanx, KOraa oO4MH UM HECKOIbKO KOMMOHEHTOB B
npobe He N3MepPAIT, HANPUMep resInii u Bogopos. B aTom cnyvae nHdopmaLma o 3HaYEHUN MONAPHOM A0aU
HeaHaIM3NPyeMbIX KOMMOHEHTOB A0/XKHA ObITb MONYYEHA AOMNONHUTEIBHO U y4TEHA NpM 06paboTKe AaHHbIX
0 cocTase npobbl rasa.

MeTop, b MmoKeT 6bITb UCMONL30BAH TaKKe B TEX CAYyYanX, KOraa MOAAPHYI0 A0/0 KMcaopoaa B npobe
He N3MepAT UHAUBUAYANbHO, @ NPOBOAAT onpeAeneHmne CYMMapHOro coaep»KaHua Kucaopoaa v asora.

MeTog b moxeT 6bITb peann3oBaH Kak Ha 1abopaTopHbIX, TaK M HA NOTOKOBbIX XpomaTorpadax.

B cnyyae cymmapHoOro onpeseneHuns asota U KUCI0poAa YA0BAETBOPUTENbHOE XpoMaTorpadmyeckoe
paszeneHune BCcex yKasaHHbIX KOMMNOHEHTOB MOXKET ObITb 06ecneyeHo Npu M30TEPMUYECKUX YCNOBUSAX.

OnpepgeneHune a3oTa, Anokcuaa yrnepoga u yrnesogoposnos oT Ci A0 Cersuicune MPOBOAAT METOA0M
rasoBoM xpomaTorpadmm Ha Tpex KOJIOHKax C MCMOJIb30BAaHMEM MPUEMOB MEPEKOYEHUA MOTOKa rasa-
HocuTens n obpaTHOM npoAyBKW. A ynpaBaeHUa BBOAOM Npobbl U onepaunsammn no obpaTtHoM npoaysKke
MCNONb3YIOT OAUH UAN ABA MHOTONOPTOBbIX KpaHa. [N AeTeKTMPOBaHMA KOMNOHEHTOB ncnonbsytot ATI.

Mpoba rasa nonagaet B coeAnHeEHHble Mexay coboit xpomaTtorpadmyeckme KONOHKM, pasaenstoume
KOMMOHEHTbI MO UX TeMMepaTypam Kunenus: yrnesogopoapl Cs n 6onee Taxenble yaepHKUBaroTCA KOPOTKOM
KONOHKOW 1; AAMHHAaA KOMOHKa 2 yaep:kusaeT yrnesogopoabl C; - Cs. bonee nerkMe KomnoHeHTbl (a3or,
MeTaH, AMOKCUA, YrNepoaa M 3TaH) B HepasaesieHHOM BMAE NPOXOAAT B KOJIOHKY C MOJIMMEPHOI HACaAKOM,
NPUrogHoM [nAa ux pasgeneHuna. KpaHom-nepekntoyaTenem aBTOMATUYECKM U3MEHAETCA HanpasieHue
ABUXKeHUA rasa-HocuTens. MNpu obpaTHOW NpoayBKe KOMOHKM 1, pacnofioXKeHHOW KaK MOMHO 6auxKe K
aeTeKktopy, Taxenvle yrnesogopoabl Ce. BbIXOAAT B NEPBYIO 04epeb U KONIMYECTBEHHO ONpeaenatoTca Kak
OOMH NUK. 3aTem BbIXOAAT pasfesieHHble Ha KoMoHKe 2 yrnesogopoabl C3 - Cs n onpegenatorca
KoAnyecTBeHHO. HakoHeL, ¢ NOMOLLb NOBTOPHOIO HaNPaB/eHUA ra3a-HOCUTENA B KOJIOHKY C NOJIMMEPHOW
HacaZKoW NpoBOAAT pa3fenieHne NIerKMX KOMMNOHEHTOB, T.e. a30Ta, AMOKCUAA Yyrneposa, MeTaHa U 3TaHa,
KOTOpble KOJIMYECTBEHHO OMpenenAlTCAs C NOMOLLb0 AeTeKTopa. LLlecTMnopToBbIi KpaH coeauHAeT 3Ty
KOJIOHKY C MOTOKOM ra3a-HoOCUTENA AW HanpaBaseT ero B 06xo4 BO Bpems onpeseneHna KOMNoHeHToB Cs -
Cs.

Mpn HeobXOAMMOCTM  pPasAeNbHOro  OMpefeneHus  Kucnopoga M a3oTa  YCTaHaBAMBAOT
[OOMOJIHUTE/IbHYIO XPOMaTOrpadMUEcKyo KONOHKY 4 ¢ MONEKYAApHbIM cuToM 5A nnm 13X,

MpuMepbl cxem coeanHEHNA KONOHOK npueeaeHbl B FOCT 31371.6 (pucyHku 1 - 3).

B obwem Buae cxema xpomaTorpadmMyeckoro pasgeneHns KOMNOHEHTOB No metogy b moxeT 6bITb
npeacTasieHa ciegyowmm obpasom:

- KONoHKa 1 ypepxuBaeT KomnoHeHTbl Cg:, FOTOBble A obpaTHON NpoayBKWM, B BMAE O[HOrO
HepasgeneHHOoro nNuMKa. PerncTpayma NMKa ocyLWwecTBaAeTCA C NomoLbio geTektopa AT 1;

- KONOHKA 2 pasgenseT nponaH, u3obyTaH, H-byTaH, HeoneHTaH, M30MeHTaH U H-NeHTaH (KoTopble
370UpPYIOTCA noc/e Toro, Kak Ce Bbilwen U3 KoNoHKM\1). Perncrtpaumsa cMrHanos oTAe/IbHbIX KOMMNOHEHTOB
OCYLLEeCTBAAEGTCA C NOMOLLbIO AgeTeKkTopa AT 1;

- KONOHKa 3 yaeprKnBaeT 1 pasgennert a3oT, MeTaH, AUOKCUA yrnepoaa v 3TaH, KOTopble 3110MpPYHOTCA
nocne TOro, Kak H-MEeHTaH Bbllen W3 KOMOHKM 2. Perncrpauma CUrHanoB OTAE/IbHbIX KOMMOHEHTOB
OCYLLECTBAAEGTCA C NOMOLLbIO AgeTeKkTopa AT 1;

- KOJIOHKa 4 pasgenseT KUcaopoa, asoT U meTaH. Perncrpauma CMrHanoB OTAENbHbIX KOMMOHEHTOB
OCYyLLEeCTBAAETCA C NOMOLLbIO aeTeKTopa ATI 2.

Mpumep 3a4aHUA YCAOBUA U TUMMYHAA XpOMaTorpamma pasgeneHuns npobbl raza Ha Tpex KONOoHKax
npueegeHbl B FOCT 31371.5.

B npunoxeHun B npuBeseHbl Npumep 3a4aHUA YCAO0BUIA U TUNMYHAA XpPOMaTOrpamma pasgeneHus
npobbl ra3a Ha YeTblpex KOJIOHKaXx.

9. MoAroToBKa K BbIMNOJIHEHUIO U3MEPEHU

Mpyn NOAroTOBKE K BbIMNOJIHEHWNIO M3MEPEHWNI NPOBOAAT cneaytowme paboTbi:



- YCTAaHOBKY XpomaTorpapuyecknux KOJIOHOK (B C/lyYae, eciv MOHTaX Xpomatorpaduyeckmx KOJOHOK
He NpoBeAeH NpeanpUATUEM-U3rOTOBUTENEM);

- pereHepaumio (KOHANLMOHNPOBAHME) XPOMaTOrPadUUYECKMX KOIOHOK;

- MOHTaX U MOArOTOBKY annapaTypbl;

- HaCTPOIKy xpomaTtorpada;

- FPaZyMnpoBKYy xpomaTtorpada.

9.1. YcTaHOBKa xpomaTorpadmyecknx KONOHOK

Xpomatorpaduyeckme KOJMIOHKM MOryT BXOAWUTb B KOMMAEKT MOCTaBKM W yCTaHaBAMBATbCA
HernocpeACcTBEHHO B XxpomaTorpad Ha npeanpuATUN-U3roToBUTENE.

3ameHy xpomaTorpaduyeckon KOJIOHKU NPOBOAUT CEPBUC-UHKEHEP UM ONEepaTop B COOTBETCTBUMU C
yKa3aHWAMMU, NPUBEAEHHbIMM B PYKOBOACTBE MO 3KCMAyaTauum xpomaTorpada.

9.2. PereHepauua xpomaTtorpadmuyeckmx KONOHOK

9.2.1 PereHepaumio KONOHOK NPOBOAAT:

- Npu 3anycke npmMbopa B 3KCNAyaTaLuio;

- NPV NpPeBbIWEeHMM B NPOLECcCe 3KCNAyaTauuu 3HAYEeHMA YPOBHA LUYMOB HY/JEBOM /INHUM,
npuBeLEHHOrO B METOANKE NOBEPKY;

- NPU yXyALWEHUM B NpoLEecce 3KCNyaTaumMn pasaennTesibHbiX XapakTepUCTUK XpomaTtorpaduyeckmx
KOJIOHOK, NMPW KOTOPOM pa3spelleHne NUKOB (Rag) BbIXOAMT 3@ YCTAHOB/IEHHbIE CTaHAAPTOM Npeaebl;

- NPU U3MEHEHMM B MPOLLECCe 3KCM/yaTauMmM BPEMEHW YAEPKMBAHUA KOMMNOHEHTOB Hosiee rpaHuLy,
BPEMEHHbIX OKOH, OMpeAefieHHbIX MpPWU NEepPBUMYHOM HACTPOMKe XxpomaTtorpada M YCTaHOBAEHHbLIX B
nporpamme cbopa n 06paboTkn xpomaTorpadryeckmx AaHHbIX.

9.2.2 PereHepauuio XxpomaTorpapuyeckmx KOJIOHOK JlabopaTopHbIX XpomaTtorpadoB npoBOAAT
HenocpeAcTBEHHO B pabouem xpomatorpade.

PereHepaumto xpomaTtorpadpmuyeckmx KOJJOHOK MOTOKOBbLIX XpOMaTorpadoB NPOBOAAT B COOTBETCTBUM C
NHCTPYKUMAMM NpeanpuaTUA-M3roToBUTENA AN 3aMEHAIOT Ha HOBbIE.

9.3. MOHTax 1 NoAroToBKa annapaTypbl

MOHTaK 3/1EKTPUYECKMX U FA30BbIX IMHUA U MOATOTOBKY annapaTypbl K U3MEPEHUAM OCYLLECTBNAIOT
COrNacHO COOTBETCTBYHOLMM PasgenamM 3KCMIyaTaLMOHHbIX AOKYMEHTOB NpeanpuATUA-U3roTOBUTENA.

Bce AMHMM nogayn rpafyMpoBOYHOrO M AHAZIMBMPYEMOrO rasa [AOJXKHbI OblTb WU3roTOBAEHbI U3
MHEPTHbIX MO OTHOLWEHWIO K KomnoHeHTam [T maTepuanos; npeanoyTuTencHol asnseTca Tpybka w3
Hep)KaBetoLLel cTanu.

C uenblo NpefoxpaHeHUs NOBEPXHOCTEN KpaHa-4,03aTopa OT NOBPEXAEHMA HA IMHUM NOAAYM ra3oB
OOJIKEH yCTaHaBAMBaTbCA GUALTP ANA YNABAUMBAHUA MEXaHUYECKMX NMpUMecel (MeTanindyecknx yactuu,
KoTopble  MOryT  06pPa3oBbIBATLCSA npu  TpeHuu meTanna o MeTann B MOMEHTbI
noacoeauMHeHUA/oTcoegMHEHMA K aHaiMTUYecKon cucteme 6aaioHOB C  aHaU3MpPyeMbiM WU
rpagyvpoBOYHbBIM rasamm).

9.4. HacTtpolika xpomaTorpada

9.4.1 HacTponKy xpomatorpacda nNPOBOASAT COrMNACHO IKCM/AYyaTAUMOHHOMW AOKYMEHTauMu Ha
XpomaTtorpad.

9.4.2 lMepBMYHYIO HACTPOWMKY XpomaTorpada NpoBOAAT Ha npeanpuaTumn-usrotosutesne. CornacHo
YCIOBMAM NOCTaBKM XpomaTorpada CepBUC-UHMKEHEP MOCTaBLLMKA NPM cAavye B 3KCMAyaTauMilo MOXKeT
OCYLLECTBUTbL NPOBEPKY HACTPOEK N NX KOPPEKLMIO ANA KOHKPETHOrO COCTaBa NPMPOAHOro rasa.

9.4.3 MNocne pemoHTa xpomaTorpada WAM 3ameHbl XpomaTorpadUyecKmMx KONOHOK HACTPOMKY
XpomaTtorpada ocyLLecTBAAET CEPBUC-UHKEHEP NOCTaBLUMKA MW BAaLeNeL, CaMoCTOATENbHO.

9.5. N'papympoBKa xpomaTtorpada

9.5.1 ObuwMme nonoxkeHms

9.5.1.1 M'paaympoBKy xpomaTorpada nposoAAT MeTOA0M abCONOTHOM rPafyupPOBKK (MO OLHOM TOUKe),
ncnonb3ya MCO cocTaBa NPMPOAHOro rasa - ra3oBble cmecy B bannoHax noa AasneHnem (4.1.2 v npunoxkeHune
B) (aanee - rpagyMpoBOYHbIN ras).

9.5.1.2 Mocne noacoeguHeHus 6GannoHa C rPagyMpoBOYHBIM Fa3OoM MPOAYBaOT KpaH-[03aTop
rPagyvpoOBOYHbBIM ra3oM, NpM 3TOM 0H6beEM NPOAYBAaeMOro rasa A0/KeH OblTb paBeH He meHee yem 20-
KpaTHOMYy 06bemy L03UPYHOLWMX NeTenb KpaHa M noasoaswmx Tpybok. MpoayBKy NpoBOAAT C pacxogom
rpagyvMpoBOYHOrO rasa, paBHbIM 45 - 50 MA/MUH (MK B TeUEHUE HE MeHee Tpex MUHYT ¢ pacxogom 20 - 25
M/MUH). U3mepeHmne pacxoaa rpagyMpoBOYHHOMN ra30BoM CMecH NPOBOAAT C NOMOLLbIO Ppacxogomepa.

C uenbto yaaneHua atmochepHoOro Bosayxa M3 CUCTEMbl NOAAYN FPALYMPOBOYHOIO ra3a B MNOTOKOBbIM



Xpomatorpad pekomeHAyeTcA NpM HavyaNbHOM ycTaHOBKe 6aiN0Ha C rpaayMpoOBOYHbIM Fa30M, a TaK¥Ke nocae
3ameHbl 6anoHa € rpagyMpPoBOYHOM CMECbio Ha HOBbIM MPOBECTU MPOAYBKY CUCTEMbI B PYYHOM peUMe B
TeyeHne 5 MMH C Pacxo4oM rpagympoBoYHOM cmecn He meHee 100 ma/MuH.

lpasynpoBKYy nabopaTopHOro xpomaTorpada MPOBOAAT BPYYHYD WAM C  WMCMNONb30BAHUEM
aBTOMATUYECKOrO [03MPYIOLWEro YCTPOMCTBA. PErMcTpupytoT XpoMaTorpammbl rpasynpoBOYHON CMECU He
MeHee TPex pas B Hayase KaxKaolh cepum USMepPEHUiA, HO He peXke YemM OAMH Pas B CYTKMU.

lPafyMpOBKY MOTOKOBOro Xpomartorpada B LWTAaTHOM pPeEXMME MNPOBOAAT aBTOMATUYECKM B
COOTBETCTBMM C MpPOrpamMMHbIM obecneyeHMem MeToZa aHanv3a. PerucTpupytoT XpomaTorpammel
rpaflyMpoOBOYHOM CMecH He MeHee Tpex pas. MpPafyMpoBKY NOTOKOBOro xpomatorpada npoBoasAT He perKe
Yyem OAMH pas B CYTKM.

9.5.1.3 Mpu obpaboTke xpomaTorpamMm rpagyMpoOBOYHOM CMECM C MOMOLLbI0 MPOrPamMMHOro

rpan .
obecneyeHna aBTOMaTUYECKN npoBOAUTCA PacCyeT rpagynpoBOYHbIX K03¢¢MLI,M€HTOB K]- ONA Kaxgoro J-

ro KOMMoHeHTa no ¢popmyie (3) M 3HaYeHUI OTHOCUTENLHOTO Pa3maxa rpagynpoBOYHbIX KO3GPULIMEHTOB.

rpan

K™ =—— 3

J A;‘paﬂ 4

rpag . o o
rae 'xj - MOJ1APHaA AonAa J-ro KOMNOHEHTa B rpaAynpoBO4YHOU ra30BOU CMeCU;

rpag . -
Aj - 3Ha4YyeHne CUrHana AeTeKTOopPa OT J-T0O KOMMNOHEHTa B rpagynpoBo4HOMN CMecCH, BblpaXXeHHOe B
eaAunHULUax cyeTa.

3HayeHWe OTHOCUTENbHOro pasmaxa rpPafAyMpPOBOYHbIX KO3IGPULMEHTOB RK, paccunTbIBalOT MO
J
dopmyne
(kP —Km

_ jmax jmin)
Ry =100, (4

Kper o perpan
rae Ko M K, - MaKcManbHoe M MUHUMANbHOE 3HAYeHUsA TPAAYMPOBOYHBIX KOIOULMEHTOB
ONA j-TO KOMMOHEHTA.
rpaz
K]. o - cpeaHeapndmeTMHEeCKoe 3HAYeHMe TPaayMpPOoBOYHbLIX KO3GODULMEHTOB, BblYMC/IAEMOe MO

dopmyne

>k

KM=t (5

J cp
n
rae n - 4u1Mcno M3Mep6HMl>‘l.

PesynbTat rpafyvpoBKM XxpomaTorpada NpMHUMaIOT, €CIM OTHOCUTE/IbHbIE 3HAYEHUA pa3maxa RKj

o rpan o *
nony4yeHHbIX 3Ha4YeHnn K] He npesbiWwakoT npeaenos AonyckaemblX 3Ha4eHUU RK. , PaCCyUTbiBaeMbIX
J

AONA KaXK[0ro j-ro KOMMNOHeHTa no ¢opmyne

2
’

-8 [0 2000 o

rae Uoj - OTHOCMTebHasA NPUNMCaHHAA PacluMpPeHHan HeonpeaeneHHOCTb pe3yabTaTa U3SMeEPEHUI No
AaHHOW MBW ans 3HaYeHMs MONAPHOM AOAW j-TO KOMMOHEHTA, PAaBHOIO 3HAYEHUIO €ro MONAPHONM Aone B
rpasympoBoYHOM cmecH, %;



rpan o .
Uoj - OTHOCUTENbHAA pPacWWPeHHaa HeonpeaeneHHOCTb 3HAYeHWA MOAPHOW A0AWn  j-ro
KOMMOHEHTA B rpaynpoBoYHOMN cmecu, %.

o Tpan
3Ha4yeHMA OTHOCUTENbHbIX pacwmpeHHbIX HeonpeaeneHHocTen Uy n Uop BbIYUCNAIOT NO d)opN\ynaN\:

rpan
v =Z100 wum =Y 100,
X X

raoe U - pacwupeHHaa abconoTHaa HeonpeaeneHHOCTb pesyabTaTa M3MepeHUs MOAPHON A0an
KOMMOHeHTa (Tabanua 2), %;

U™ - pacwupeHHas abcontoTHas HeonpeaeneHHOCTb MONAPHOM [OMM  KOMMOHEHTa B
rpafyMpoBOYHOM ra30BOI CMECH, yKasaHHaaA B nacnopte [Tabanua b.1 (npunoxkeHue b)], %.

MpoBepKy NPUEMNEMOCTH rPagyMpPoBKKN NabopaTopHOro xpomatorpada NpoBoAnT onepaTop.

MpoBepKka MNPMEMAEMOCTM TPaAAYMPOBKM MOTOKOBOro xpomartorpada AoONXKHA MNPOBOAMTLCA
aBTOMAaTUYECKM BNOKOM yrpaB/ieHna xpomaTtorpadom.

Ecnm no pesynbTaTam Tpex U3MEpPeHW He MOoJlyYeH pesynbTaT, YA0BAETBOPAOWMA TpeboBaHUAM
HOpMaTMBa pa3maxa, NPOBOAAT [AOMOJHUTE/IbHOE MW3MEPEHWE W PACCYMTLIBAIOT pPasmax 3HauyeHui
rpasyMpoOBOYHOIO KO3PPULUMEHTA NO pesyibTaTam TPeX NoCNeA0BaTe/IbHO MNOJYYEHHbIX 3HAYEHWIA.

3a pe3ynbTaT onpegeneHusa rpagyMpoBoYHOro KoadduumeHTa NPUHUMAIOT cpegHeapudmeTnyeckoe
3HaueHWe M3 TPex MNoCNefoBaTe/NIbHO MOJYYEHHbIX 3HAYEHUH, yAoBNeTBOpAOWMX TpeboBaHUAM

T Tpan
npnemnemocTu, ij .

B cnyuae, eciv B cepun U3 NATU U3MepeHMIt ans nabopaTopHOro UM NMOTOKOBOro XpomaTtorpada He
Moay4eHO YyAOB/AETBOPAIOLLEE HOPMATMBAM 3HAuyeHWe rpagyMpoBOYHOIO KO3GPUUMEHTA, M3MepeHMUs
NPEeKpPaLLaloT, BbIACHAIOT MPUUYMHY HecTabuMAbHOCTM MOKasaHMI XpomaTtorpada W npeanpUHUMAloT
MEPOMNPUATUA NO ee YCTPaHEHUIO.

MpumeyaHue - Npu noaTBEpPKAEHMM CTabUAbHOCTM Paboumx XapaKTepUCTUK XpomaTtorpada MoXKeT
6bITb NPUHATO pelleHre, NpU HeobXOAMMOCTM COFNAaCOBAaHHOE C KOHTpPareHTom, 06 M3MeHeHuu
NnepuoanYHOCTM rpadynpoOBKM XpomaTorpada.

10. BbinosHEHWE N3MepeHU

10.1 Mocne NoNy4yeHUsA MONOKUTENbHbIX PE3yNbTAaTOB rPafyMpPoBKM Xpomatorpada npuctynatroT K
BbIMONHEHWIO U3MEPEHWUI MONAPHON 40U KOMNOHEHTOB aHA/IM3NPYEMOTO rasa.

10.2 [OosupoBaHue npobbl aHaAU3NPYEMOrO MPUPOLHOrO rasa B MOTOKOBbIM XpomaTtorpad
OCYLLECTBNAETCA B aBTOMATUYECKOM NPOrPaMmMUpPyeEMOM PeXMME.

Mocne nepeKkntovYeHUs AUHUM NoJaun C FPaSyMPOBOYHOrO rasa Ha aHaNAM3MpPyeMblit NpPoBOAAT
npoaysky (9.5.1.2).

10.3 [Jo3upoBaHue npobbl aHAaNM3MPYeMOro MNPUPOAHOro rasa B 1abopaTopHbIN XxpomaTtorpad
OCYLLECTB/IAIOT B PYYHOM M/IM aBTOMATUUYECKOM PEXKUME.

K Bxoay mo3upytowero ycTpoiictea fnabopaTtopHoro xpomatorpada noakaodatoT npobooTbopHUK ¢
npoboi rasa.

MposoasT npoaysKy (9.5.1.2).

Mocne 3aBepLUEHUS NPOAYBKM L03UPYIOLLETO YCTPOWCTBA NOTOK aHAIM3UPYEMOTO rasa NepeKpbIBatoT,
3aKpblBan BEHTWU/Ib TOHKOM PerysnpoBKU; BbIXXMAAOT 1 - 2 ¢, HeobxoauMble 1A BblpaBHUBAHWA AaBAeHUA
rasa B gosupytoweit netsie c atmocpepHbIM, U NEepeKoYaloT A03MpPYoLLEe YCTPOMUCTBO A5 BBOAA Npobbl
rasa B xpomatorpaduyeckme KoJaoHKK xpomaTtorpada.

10.4 Nocne 3aBeplUEeHUs PEFUCTPALMM XPOMATOTPAaMMbl C MOMOLLBIO BCTPOEHHOTO WM BHELUHEro
6710Ka 06PabOTKM JAaHHbIX aBTOMATUYECKM OCYLLECTBASETCSA PAacyeT 3HaYEHUA MOAAPHOMN J,0/IM KOMMOHEHTOB
8 ITM.

Pe3ynbTaTbl pacyeTa 3HaYEHU MONSPHOM A40/IM KOMIOHEHTOB NPO6bI NPUPOAHOTO rasa A0/XKHbl 6bITb
33aPXMBUPOBAHBI M AOCTYMHbI 417 NPOCMOTPA Ha MOHUTOPE KOMMbIOTEPA UM HA pacneyaTKe oTyeTa.

10.5 MpagympoBKa xpomaTtorpada M aHaAM3 AOMKHbI MPOBOAUTLCA MPU OAMHAKOBBIX YC/IOBUAX,
YKasaHHbIX B 8.2.1.1.



10.6 Mpu pernme HenpepbIBHOrO aHa/M3a rasa MOTOKOBbIM XpomaTtorpadom BbiNOAHEHUE
N3MEPEHUN MONIAPHON [0NM KOMMOHEHTOB MPOBOAMTCA COF1IAaCHO 33a4aHHOMY anroputmy paboTbl
Xpomartorpada.

10.7 Mpu nepuopMyeckOM aHaNM3e CcOoCTaBa rasa MO TO4YeYyHbIM Mpobam, OTOOpPaHHbIM B
nNpo60o0TOOPHMK, NPOBOAAT ABA U3MEPEHMA MOIAPHON A0/ KOMMOHEHTOB B Npobe.

MpoBepAlT NPUEMNEMOCTb MOJIYYEHHbIX Pe3YNbTaToB M3MepeHUin. NpoBepKy NpUemMnemoctTu Agyx
nocsiie,0BaTeNIbHbIX U3MEPEHUIN NPOBOAAT NO 3HAYEHUIO PACXOXKAEHUA I

ri = 1Xj1 -ij|; (8)

rae X1 U X - 3Ha4eHunA MOﬂﬂpHOVI A0/ KOMMNOHEHTA, NOJIy4eHHbIe NPpn OBYX U3MEPEHUAX, %.

*

Pe3ynbtaTbl cyuTalOT npuUemaembiMu, €c/u rji He npesBblWaeT A0nyCKaemblX 3HAYEeHUM rjl

paccyMTbiBaeMbIX Mo popmyie

7 =Lan(U) -20 (U)o

raoe U; - npynucaHHas paclumpeHHas HeonpeaeneHHOCTb pesy ibTaTa U3MepeHuin no gaHHo MBU ana
3HAYEHUA MONSAPHOM AO0N j-TO KOMMOHEHTA, PAaBHOMO 3HAYEHUIO €ro MOJIAPHOM A0/ B FPafyMpPOBOYHOM
cmecu, %.

MpM HEeCcOOTBETCTBMMU MOJIYYEHHbIX PE3y/bTaTOB W3MEPEHUNA MONAPHON A0AM TpeboBaHUAM
NPUeMIEMOCTM MPOBOAAT elle OA4HO M3MepeHue. MNpoBepKy NPUEMAEMOCTU MONYYEHHbIX Pe3y/abTaToB
N3MepeHunit NPOBOAAT MO pe3yabTaTaM ABYX NOC/AeA0BaTEIbHO NPOBEAEHHbIX U3MEPEHUA.

B cnydyae, ecnv npu npoBeaeHUN NATU U3MEPEHUN HE MONyYeHbl Y40BNETBOPUTESbHbIE Pe3ynbTaThl,
n3mepeHunsa npekpawatoT. Mpoby NpU3HaT HECTabUAbHON 1 BpaKyoT.

11. O6bpaboTKa U odpopmaeHNe pe3yNbTaToB U3MEPEHUIA

11.1 MepBuYHYylO 06pPabOTKY pPe3y/NbTaTOB XPOMATOrpadUUEcKUX MU3MEpPeHUn MONAPHOU [oNu
KomnoHeHToB B npobe I ocylwecTBAAOT C NOMOLLbIO BCTPOEHHOTO WM BHewHero 610Ka 06paboTku
[OaHHbIX.

11.2 OtyeT 6210Ka 06PabOTKM AaHHbIX AONKEH COAEPHKATb CeayoLWwyo MHGOPMaLUIO:

- 3HaYEeHMA MONAPHON J,0/1M KOMMNOHEHTOB Xj, %;

- 3HaYeHMe MOJIAPHON AO0NU MeTaHa Xcw, - %.

11.3 3HayeHMe MONAPHOM [O/M KOMMOHEHTa X; B npobe [T BbluMcnAeTcA aBTOMATMYECKU C
MCMONb30BAHNEM MPOrPamMMHOro obecrneyeHums Nocse 3aBepLUEHMA aHaM3a B COOTBETCTBUM € GOPMYOi

X' =K AT, o)

aH . o o
roe xj - MOZ1IAPHAaA 4004 J-TO KOMMNOHEHTA B aHa/1InM3npyemoun rasoBoum cmecu,

- Tpaj .
K]. - 3HaYeHue rpaaympoBOYHOro KoadPULMEHTa j-ro KOMMOHEHTa;

aH . o o
Aj - 3Ha4eHWne CUrHana AeTeKTopa J-ro KOMMNOHEHTA B aHA/IU3NPYEMOUN ra30BON CMeECH, Bbipa*KeHHOoe

B eAMHMLaxX cyeTa.
11.4 OnpepeneHne MONAPHOM 40N MEeTaHa
MonspHasa fons meTaHa MOXKeT BbITb onpeaeneHa NPAMbIM U3MepPeHUEM (Lanee - MeTaH Mo aHanu3y)
WAW paccymTaHa (fanee - MeTaH No pacyery).
11.4.1 MeTaH no aHanusy
Mpu onpeaeneHMM MONAPHOM [ONM BCEX KOMMOHEHTOB MO aHafAM3y MoJyyYeHHble 3HayeHuA

*
pacCmaTpmnBaloTCA Kak HEHOPMa/In30BaHHbIE€ 3HAYEHUA MOI'IFIpHOl‘/JI A0/ KOMINMOHEHTOB U o0603HauvatoTca 'xj

(%).



B aTOM cnyyae nNpoBoAAT HOPMANM3ALMIO MONYYEHHbIX NMPU U3MEPEHUAX 3HAYEHUIA MONAPHOW [,0M
KOMMNOHeHTOB B cooTBeTcTBMuM ¢ FTOCT 31371.2 (noapasaen 5.6).

MpoBefeHMe HOPMANM3AUUM [OMNYCKAETCA TONIbKO B C/Ay4asaX, KOrda CyYMMa MOAAPHbLIX Aonein
KOMMOHEHTOB (M3MEpPEHHbIX M HeaHaNU3UPYEMbIX, MPUHATbIX KaK YCAOBHO-NOCTOSHHbIE) HAXOAWUTCA B
npeaenax ot 98% po 102%.

B cnyyae ecnn paHHoe TpeboBaHMe He cobatogaeTcs, cneayeT MPOBECTUM PaCIMPEHHbIM aHanu3
NPUPOLHOro rasa g/1a yTOYHEHUA 3HAYEHUSA MONAPHON 401N KOMMNOHEHTOB, KOTOPbIE HE aHANU3NPYIOTCS U
PaccMaTPMBAOTCA KaK KOMMOHEHTbI C YCIOBHO NMOCTOAHHbIM 3HAYEHNEM MOAPHOWN LONMN Xoc.

HopmanunsoBaHHOe 3HaYEHWE MOASIPHOM A,0/N Xj j-FO KOMMOHEHTA BblYMCAAOT No dopmyne

*

X ZL-(IOO—XOC). (11)

J q
*
le,.
J=1
3a pes3ynbTaT U3MEepPEeHUA MOJIAPHON 40NN KOMMOHEHTa MPUHUMAOT HOPMaanM30BaHHOE 3HavyeHue
MOIIPHOM [0NN.
11.4.2 MeTaH No pa3HOCTH

MonspHyto fono meTaHa Xcy, , %, B Npobe rasa paccumnTbIBalOT Kak pasHOCTb Mexay 100% u cymmoit

MOJIAIPHbIX A0NEel KOMNOHEHTOB No Gpopmyie

Xen, = IOO—ij —X,..(12)

Mpn pacyeTe MONAPHOW AOAM MeTaHa AOMKHA 6biTb yyTeHa MONAPHasA A0AA BCEX KOMMOHEHTOB
(M3mepeHHbIX M HeaHaNU3Npyembix).

3a pe3synbTaT M3MEPEHUA MOAPHOM 40NN KOMNOHEHTOB (KpOMe MeTaHa) NPUHMMALOT 3HaYeHUA:

- NPV HenpepbiBHOM KOHTpPOAe (MOTOKOBble Xpomatorpadbl) - MoaydyeHHoe B AaHHbIA MOMEHT
eAMHWYHOE 3HauyeHWe WAM cpeaHeapudmeTMyYecKoe 3HaYeHMe, PacCcUMTaHHOE M3 BCEX MNOYYEHHbIX
€ANHMYHBIX 3HaYeHWI 3a onpeaeNeHHbIN NPOMENKYTOK BPEMEHMU;

- NpyM nepuoaMyYeckom KoHTposne (nabopaTopHble xpomaTtorpadbl) - cpegHeapudmeTUyYecKoe
3HauyeHue M3 ABYX NOCNeA0BaTE/IbHO NOJIyYEHHbIX PE3Y/1bTaToB, YA0BAETBOPAOWMX TpeboBaHuam 10.7.

11.5 PesynbTaT M3MEpPeHUA MONAPHOM [0NU j-TO KOMMOHEHTAa B aHanu3upyemol npobe rasa
3anucbIBatloT B BUAE

[x; +/- Ux;)1%, (13)

rae U(x) - paclumpeHHas HeonpeaeneHHOCTb Npu KoadoduumeHTe oxsaTta k, paBHOM 2, pe3y/bTaTa
U3MEpPEeHMA MOJIAPHOM [0AM KOoMMNoHeHTa [T, BbiparKeHHasa B % (COOTBETCTBYET rpaHuue abcontoTHOM
norpewHocty npu P = 0,95).

U(xj) &ns monsipHOW £,01M KOMMNOHEHTA BbIUCAAIOT MO GopmMyam, MPUBEAEHHbIM B Tabauue 2.

3HaYyeHMe OTHOCUTE/NIbHOW pPaCLIMPEHHON HeonpeaeneHHOCTU pe3ynbTata M3MEPEHUs MONAPHOMU
fonu Us(x;) KomnoHeHTa Npobbl rasa BblMCAAOT No dopmyne

U, ()g)z@-loo_(m)

J

11.6 Pe3ynbTaT onpeaeneHns MoaspHOM 401 KOMIOHEHTa OKPYFAAIOT 40 3HaYalen Lmdpol.

OKpyrneHue g0 3Havallen undpbl NPOBOAAT cneayrowmm obpasom.

CHavana npoBOAAT OKPYI/eHMe BbIMMCIEHHOTO 3HAYEHMNA pacluMpeHHoW HeonpeaeneHHocTn U(x;) po
3Havawen umdpbl, NPU 3TOM COXPAHSAIOT:

- ABe undpbl, ecam nepeas 3Havalwan undpa pasHa 1 nam 2;



- ogHy undpy, ecnv nepsan 3Havalwan undpa pasHa 3 1 bonee.

3aTemM NpOBOAAT OKpyrneHuve pesynbtata. Pe3ynbTaT OKPYrafawT A0 TOro e AeCATUYHOrOo 3Haka,
KOTOPbIM 3aKaHUYMBAETCA OKPYI/IeHHOE 3HAaYeHMe abcotoTHOM HeonpeaeneHHocTn U(x;).

11.7 Nony4yeHHble pe3ynbTaTbl 0POpPMAAIOT B BUAE NPOTOKONa, dopma KoToporo npmsegeHa 8 FOCT
31371.1.

B npoToKone A0NONAHUTENBbHO AOMXKHA ObITb OTpaykeHa cneayowas HGopmaLma:

- UICTOYHMK AAHHbIX NO HEaHaNN3NPYyeMbiM KOMNOHEHTaM;

- cnocob onpeaeneHna MONAPHON A0M MeTaHa (MO aHaAU3y UAM NO Pa3HOCTK);

- U3MepPANCA NN a3oT MHANBUAYANBHO MU CYMMAPHO C KUCNOPOAO0M.

12. KoHTpo/1b KauyecTBa M3MepPEHNN

12.1 TMpu rpaayvpoBke XpomaTtorpadoB NpPoOBOAAT MNPOBEPKY MNPUEMIEMOCTM  3HaYeHUi
rpagynpoBoYHoro koadpdpuumenTta no 9.5.1.3.
LlenecoobpasHo cneauTb 33 XapaKTepoM W3MEHEHWI CcpegHero 3HayeHus rpagyvpoBOYHOrO

— o
KoappMUMEHTa ANA KarkAoro KOMMOHEHTa Kj npuv nocaeayoLwWmMx rpagynposKax. Hactopakusatowmmm
Npu3HaKamu sBAAKOTCA:

—
- NOCTOAHHOE BO3pacTaHue uau ybbiBaHue Kj ;

]?rpaz[ o o
- OT/I4MNe TeKyllero J 6onee yem Ha 30% OT 3HauyeHwus, yCTaHOB/EHHOro npn nepsn4HoOun

rpagyvposke.

12.2 Mpwn aHanu3e npob NpUPOAHOro rasa MPoOBOAAT MPOBEPKY MNPUEMIEMOCTM pPe3y/bTaToB
N3MepPEHUN MOJIAPHOMN A0NM KOMMNOHeHTa no 10.7.

12.3 B coOTBETCTBUM C NMIAHOM MEKIabopPaTOPHOro KOHTPO/SA, a TaKXKe B apOUTParKHbIX CUTYaLUAX
NPOBOAAT KOHTPO/Ib TOYHOCTM U3MEPEHMUI C NCNOIb30BAHMEM KOHTPOIbHOFO 06pasLa coctasa NPMPOLHOro
rasa B bannoHe nog pasneHnem (FCO-UNT wam FCO-NTM 1-ro paspsga C METPONOTMYECKMMU
XapaKTepuUcTukamu, npuseseHHbIMKU B Tabanue 6.1 npunoxkeHus b).

Pe3synbTaTbl KOHTPOJIA CYMTAIOT YA0BAETBOPUTEIbHBIMW NPU BbIMNONHEHMU (ANA BCEX KOMMOHEHTOB)
OBYX YCNOBWUIA:

- pacxoxkaeHue pes3ynbTaTOB ABYX MNapasnebHblX W3MEPEeHU MOJIAPHOM [0/IM KOMMOHEHTA B
KOHTPO/MIbHOM 0bpa3slie He npeBblllaeT AO0MYCKAaeMOro 3Ha4yeHus, BbluMcieHHoro no dopmyne (9) ana
cpeaHeapndMeTUYEeCKoro 3HaYeHUs;

- OTKNOHeHWe cpegHeapuUPMeETUYECKOro 3HaAYEeHUs Pe3ybTaToB ABYX MapannenbHbiX U3MepPeHWUi
MONAPHOM A0/N KOMMOHEHTA OT 3HAYeHUs MOJIAPHOW A0AM, YKAa3aHHOrO B MAacrnopTe Ha KOHTPO/bHbIN
obpasel, He nNpeBblWAET 3HAaYEHUA HeOoNpPeaeneHHOCTU, BblMMCAEHHOro no gopmynam Tabauubl 2 ans
3Ha4YeHuA, YKa3aHHOro B nacnopre.

MpunoxkeHue A
(cnpaBoyHoe)

OLIEHKA HEOMPEAENEHHOCTU PE3Y/IbTATOB U3MEPEHWI MOJIAPHOW LLONU
KOMMOHEHTOB I'TN

B oblem cnyyae, oueHKa HeonpeaeneHHOCTU pe3ybTata U3MePEHUn MONAPHOM 40NN KOMMOHEHTOB
BK/ItOYaeT B ceba OLEHKY CTaHAAPTHOM HeonpeaeneHHOCTH no Tuny A (Ua), cTaHAapTHOM HeonpeaeneHHOCTH
no Tuny B (Us) M Ha MX OCHOBE - PacCLUMPEHHON CTaHZ4APTHOW HeonpeseneHHOCTU pesy/ibTaTa U3MepeHus
MOJIAPHOW A0/ KOMMOHEHTA.

A.1 OugeHKa HeonpeaeneHHOCTU Pe3yAbTaToB U3MEPEHNI MOIAPHOW 4,0/1M KOMMOHEHTOB NPUPOAHOTO
rasa, BK/to4yas MeTaH

A.1.1 OugeHKa CTaH4APTHOM HeonpeneNneHHOCTU No TUMNY A pesynbTaTa U3MEpPEeHUA MOAAPHON A0au



KomnoHeHToB [TT]
OugeHKy CcTaHAapTHOM HeonpeaeneHHOCTU No TUNy A pesysbTaTa U3MepeHMa MOAAPHON A0AU j-ro

komnoHenTa (U , , % monapHoit nonn) nposoaat no popmyne
¥

U, ==—— (A1)
. "

r4e Xji - MONSIPHaA 404 j-TO KOMMNOHEHTa NPU i-M 3mepeHun B npobe MM, %;
X - pe3yNbTaT U3IMEePEHUA MONAPHOM A0/ j-TO KOMNOHEHTA, %, PaccyMTaHHbIN No dopmyne

n
Z Xji
1

.X'j :La (A.2)
n

rae n - Yncio usmepeHuit (He meHee 5).

A.1.2 OueHKa CTaHAapPTHOW HeonpeaeseHHOCTU No TuNy B pe3ynbTata M3MepeHUa MOASPHOM A0U
KomnoHeHTa [TT1

OueHKy OTHOCWUTE/NIbHOW CTaHAApPTHON HeonpeAeneHHOCTM Mo Tuny B pesynbTaTa M3mepeHuA

monapHoi gonm j-ro komnoenta U,  NpoBoaAaT nyTem nocTpoeHMa KOMMO3MUMM HeonpeAeneHHoCTeN
%
CpeAcTB M3MEPEHUNA, MeToAa U3MEPEHUIA U HeonpeaeleHHOCTEN OT BAMAIOLWMX GaKTOpOB.

Mpun pgonyuleHMM O paBHOBEPOATHOM pacnpeseneHum HEOHpEAEﬂeHHOCTeVI n ycnosumu, 4To 4ucno
YUUTbIBAaEMbIX COCTABAAIOLWMX PABHO YeTbipemM Uan meHee yetbipex, Uos BbIYNCAAIOT NO d)oplv\yne

roe m - YNCNO YYUTbIBAEMbIX COCTaBAAIOLLMX.

Mpu oOueHKe OTHOCMTEeNbHOM CTaHAAPTHOM HeonpeAeneHHOCTM Mo TUNy B y4uTbIBalOT BKNAf4,
CNefyoLmxX COCTaBAAIOLLNX:

- OTHOCUTENbHOW HeonpeaeneHHOCTH, 06YC/NOBAEHHON HETOUYHOCTbIO U3MepPeHUn MOAAPHON A0AU
KOMMOHEHTA B rpaaynpoBoYHOMN cmecH, %;

- OTHOCUTENbHbIX HeonpeaeNeHHOCTeN, 06YCNOBAEHHbIX U3MEHEHMAMM BapPOMETPUYECKOTO AaBEHUSA
M TeEMNepPaTypbl OKPY)KaloOLLLEro BO3yXa 3a BpeMa U3mepeHuit, %,

- OTHOCUTENIbHOW HeonpeaeneHHOCTU, 0byC/0BNEHHOW HENMHEMHOCTbIO AETEeKTopa XpomaTtorpada
MM  HETOYHOCTbIO MNOCTPOEHWMA TPaAyMpPOBOYHOMN 3aBUMCMMOCTM, WAM HETOYHOCTbIO OnpedeneHus
OTHOCUTENbHbIX KO3GDULUMEHTOB YYBCTBUTENBHOCTU, UK AP.

MpumeyaHme - Tlpu  MUCNONb30BaHUM 3/IEKTPOHHbLIX PEryiATOPOB pacxofda rasa-Hocutens,
KOMMEHCUPYIOLLMX 3aBMCMMOCTb pacxoda OT TemnepaTypbl U AaBNEHUA OKPYKalolleln cpeabl, NPy oueHKe

HeonpeaeneHHocT no Tuny B UoB m Ugg, MOTYT He yunTbIBaThCA.
P

CTaHAapTHas HeonpeaeAeHHOCTb NO TUNY B pe3yabTata M3MepeHnit MONAPHOM 4,01 j-FO KOMMNOHEHTa
MOXeT b6blTb paccyMTaHa Ha OCHOBAHMMU OTHOCWUTE/NbHbIX 3HAYEHW HeonpeneNeHHOCTEN YYMTbiBAaEMbIX
cocTasaawWMx no hopmyne

U
Uy =—2-X,.(A4
% “100 A

A.1.3 OueHKa cyMMapHOM CTaHAapPTHOM U paclUMPEHHOMN HeonpeaeneHHOCTeN pe3y/ibTaTa USMepPeHNs



MOIAPHOM A0NU j-TO KOMMNOHeHToB [TT1

OueHKy CYMMapHOW CTaHAApTHOW U, M paclmpeHHOM Ux/ HeonpeaeneHHoOCTeW pesynbTaTa
J P

N3MepeHuUa MONSPHOMN A0NN j-ro KomnoHeHTa T (6e3 yyeTa 3HaKa) BblUMCAAIOT No dopmMmynam:

ij =K ‘U, -, (A6)

rae K - KoadpduumeHT oxaaTa, NPMHUMAEMbIN PAaBHbIM 2 MPU OLeHKe HeonpeaeneHHOCTU PesynbTaTos
n3MepeHui (4aHHan OLEHKA COOTBETCTBYET FPaHML,AM MOTrPELIHOCTU NPU A0BEPUTEIbHOW BEPOATHOCTU P =
0,95).

A.2 OueHKa HeonpeaeneHHOCTM pesynbTaTa WM3MEPEHUA MONSAPHOW A[0AM MeTaHa npu  ero
onpeaeneHnmn no pasHocTu

A.2.1 MonapHyto Aonto meTaHa XCH4 paccumnTbiBalOT No popmyne

q
Xem, = 100 — ij (A7)
j=2

rae Xj - MoIApHas A0NA j-r0 KOMNOHEHTa NPUPOAHOrO rasa;
g - KOJIMYECTBO KOMMOHEHTOB B NPUPOAHOM rase.
A.2.2 OueHKy cTaHAapPTHOM HeonpeaeeHHOCTU No TUny A pesynbTaTa USMEPEHUI MONAPHOM 00U

metaHa U, nposogat no popmyne
XCH4

A.2.3 OugeHKy CTaHAapTHOW HeonpeaeneHHOCTM Mo TMNy B pesynbTata namepeHMa MOASPHOM 40U

metaHa Uy paccuutbisatoT no ¢popmyne
XCH4

A.2.4 OueHKY CyMMapHOM CTaHOAPTHOM quCH M paclumpeHHomn UXCH HeonpeaeneHHocTeln
*CHy 4

pe3y/bTaTa MU3MePEHUN MONIAPHON A0AN MeTaHa (6e3 yuyeTa 3HaKa) BbIUMCAAIOT No popmMynam:

2
u,  =4|U,; +—UBXC”“ ; (A.10
Cxciy AXCH4 3 :( . )



MpunoxerHue b
(obnasaTenbHoe)

TPEBOBAHMA
K METPOJIOTUYECKUM XAPAKTEPUCTUKAM CPEACTB NTPAAYNPOBKU
XPOMATOIPA®OB, NPEAHA3HAYEHHbIX 1A AHANU3A NMPUPOAHbIX TA30B

6.1 MeTposiornyeckme XapakKTEPUCTUKU TFOCYHAPCTBEHHbIX CTaHAAPTHbIX 06pasyoB cocTaBa
NPUPOAHOro rasa npueegeHbl B Tabauvue b.1.
Tabnuua b.1
. PacwupeHHas abcontoTHas
N JnanasoH monspHo o
Onpegenaembll KOMNOHEHT o HeonpeaeneHHocTb U(x) <1>, %, npwm
[0 KOMMNOHEHTOB, %
KoapdumumneHTe oxeata k = 2
MeTaH 40 -99,97 -0,0093:x + 0,939 <2>
-0,0012:x + 0,150 <3>
STaH 0,001-15 0,02-x + 0,00008
MponaH 0,001-6,0 0,03:x + 0,00008
N306yTaH 0,001-4,0 0,03-x + 0,00008
H-ByTaH 0,001-4,0 0,03:x + 0,00008
M3oneHTaH 0,001-2,0 0,03-x + 0,00008
H-MeHTaH 0,001-2,0 0,03-x + 0,00008
HeoneHTaH <4> 0,0005 - 0,05 0,03-x + 0,00008
leKcaHbl 0,001-1,0 0,03:x + 0,00008
lenTaHbl <4> 0,001-0,25 0,03-x + 0,00008
OKTaHbI <4> 0,001 -0,05 0,04-x + 0,00008
beHson <4> 0,001 -0,05 0,04-x + 0,00008
Tonyon <4> 0,001 -0,05 0,04-x + 0,00008
Awnokecng yrnepopa 0,005 -10,00 0,03-x + 0,0004
Fenumn <4> 0,001-0,5 0,03-x + 0,00008
Bogopopg <4> 0,001-0,5 0,03-x + 0,00008
Kucnopopg <4> 0,005-2,0 0,03-x + 0,0004
Asor 0,005 - 15 0,02:x + 0,0004
<1> PacwwupeHHaa HeonpegeneHHocTb U(x) B npoueHTax npu KoadouumeHTe oxeata k = 2
COOTBETCTBYET rpaHuLe abcotoTHOM NOrpeLHoCTN NPy AoBepuTenbHon BepoaTHocTn P = 0,95.
<2> dopmyna NPUMeEHAETCA NPU onpeaeeHUn MOASPHON 40N MeTaHa No Pa3HOCTY.




<3> dopmyna NPUMeEHAETCA NPU USMEPEHUN MONSPHON A0AN MeTaHa BNPAMYIO.
<4> YKa3aHHble KOMMOHEHTbI AOMNYCKAETCA He BKAOYATb B COCTaB rpalyMpoBOYHON CMeECH, ecn
N3MepPEeHMUA UX MONAPHOM 40U He MPOBOAAT.

6.2 OTHOCMTENIbHOE OTKNOHEHME 3HAaYEHMA MOJIAPHOM 40/1M KOMMNOHEHTa B rPpafyMpoOBOYHON CMeCcH U
npobe He A0/XKHO MPEBbLILWATb 3HAaYeHUI, YyKasaHHbIx B FOCT 31371.6 (tabanua 2).

6.3 Mpun ncnonb3oBaHua xpomatorpada ¢ KpaHOM 0OpaTHOM NPOAYBKM M perucTpauum naowagnen
MUKOB TAXENbIX YIrNeBo4opPOAOB B BMAE CYMMApHOro MNUKa Ceispicume B COCTAB rpagyMpoOBOYHON CMmecH
OOMKHbI BXOAUTb YINeBOA0pPOAHbIE KOMNOHEHTbI OT C; A0 H-CsH1a.

OpMEHTMPOBOYHOE COAEP)KaHME TAMKENbIX YrNeBOAOPOLOB YCTaHABAMBAKOT MPU MEPUOANYECKOM
onpeaeneHnM MoJAHOrO0 KOMMOHEHTHOrO COCTaBa WM HA OCHOBAHWMM CTATUCTMYECKMX [OaHHbIX 3a
npeaLwecTByOWMA NEPUOA.

6.4 Ona ncespokomnoHeHToB Cs, Ce:, C; M Cg rpaflyMpoBOYHble KO3OPUUMEHTbI MPUHUMAIOTCS
pPaBHbIMM FrPaAynpPOBOYHbIM KO3dPULMEHTAM, YCTAHOBAEHHbIM A7 YIN1eBoA0poAa HOPMAAbHOTO CTPOEHUS
C TAKMM Xe 4YUCIOM YrnepodHblx aTomoB. [lonyckaeTcs rpagyMpoBOYHbIA KO3GOULMEHT HeomneHTaHa
NPUHUMaATbL PaBHbIM rPagyNpPOBOYHOMY KOIPDUUMEHTY, YCTaHOBAEHHOMY A5 U30MNeHTaHa.

MpunoxeHue B

(cnpaBoyHoe)
METOZ, 6. NPUMEP 3AZAHUA YCNOBUN PABEOTbI XPOMATOIMPA®UYECKOM
CUCTEMbI MPW NPOBEAEHUN U3MEPEHMI MOJIAPHOM A0 KUC/TOPO/A,
A30TA, JNOKCULA YITNEPOAA, YINTEBOAOPOAOB C; - Cs
NMHANBUAYANBHO U Ceisuicume
Tabanua B.1
Ycnosus paboTbl xpomaTorpadpuyeckon cuctembl
XapaKTepucTmMKa KOIOHKK KonoHka 1 KonoHka 2 KonoHka 3 KonoHka 4
HenoasukHana dasa DC-200 DC-200 Porapak N MoneKkynapHoe
(maccoBas ponsa, %) (25) (25) cuTo 5A
Hocutenb Xpomocopb Xpomocopb - -
dpakuma, meww 50-80 50-80 50-80 50-80
OaviHa, m 0,3 2,0 1,7 2,0
AunameTp, mm HapyHbiit O 4, sHytpennuii O 3
MaTtepwnan Hepasetowas ctanb

Ycnosua paboTbl rasoBoro xpomartorpada

TemnepaTtypa TepmocTaTa KONOHOK, °C 70
la3-HocuTenb Frenumn
Pacxog rasa-Hocutens, cm>/mux 40




Temnepatypa aetektopa, °C 100
06bem npobbl, cm? 1,5
Bpema aHanu3a, MuH 20-25
LeTtekTop AT
£
x - T x o4 =4 g b o
[ § |FEE g ¢ E—5—&3 18
- g g g g :
< g 3 ]
2
=3

(1]
(2]

(3]
(4]
(5]
(6]

ndiimmmnl |

000,00 002,40 Q08,20 008,00 010,40 013,20 016,00 018,40

PucyHok B.1 - Mpumep TUNUYHOM XpOMaTorpammbl, NOay4eHHOM
Ha YyeTblipex XxpomaTorpapuyeckmx KoNOHKax

Bubnunorpadus

JIHMK4.463.000 TY BeHTMAM ToYHOM perynnposBku BTP-1. TexHM4Yeckune ycnosums

TY 3742-004-533-73- Hartekatenb H-12. TexHun4yecKkmne ycnosma

468-2006

TY 25-05-1664-74 MaHomeTpbl 06pasuosble TMNa MO-160. TexHMYeCKne ycnoBus

TY 25-11-1316-76 bapomeTp-aHepoung M-98. TexHnyeckume ycnosusa

TY 25-11.1645-84 rMrpomeTp NcuxpomeTpuyecknin Tuna BUT-2. TexHUyeckme ycnosus

TY 51-940-80 F'enuii rasoobpasHbin. TeEXHUYECKME YyCoBuA




(7]
(8]

(9]

(10]

(11]

(12]

(13]

TY 301-07-27-91 Bogopos razoobpasHbiii BbICOKOW YUCTOTbI. TEXHUYECKUNE YCNOBUS
TY 6-21-12-94 AproH razoo6pasHbiii BbICOKOW YNCTOTbI. TEXHUUYECKUE YCNOBUSA

TY 6094711-81 Kanbumm X/IOPUCTbIN rPaHyIMPOBaHHbIN 06e3BOXKEHHbIN.
TexHn4yeckue ycnosus

MpaBuaa ycTpoiictBa U 6e30nacHOM 3KcnayaTauMm cocyaoB, paboTatowmx noh AaBAeHUEM,
yTBepXAeHHble noctaHoBneHnem lNocroptexHaasopa N 91 ot 01.06.2003 r.

MH2.2.5.1313-03 MpeaenbHo gonyctumble KoHueHTpauumn (NAK) BpeaHbix BelwecTs B
Bo3ayxe pabouei 30HbI. TMrMeHNnYecKMe HopMaTUBbI

FOCT P 51330.19-99 dneKkTpoobopyaoBaHMe B3pbiBo3awmueHHoe. YacTb 20. [aHHble no
(M3K 60079-20-96) roptoyYnMm rasam M napam, OTHOCAWMECA K 3SKCMAyaTalMOHHOMY
obopynoBaHuio

NCO 6975:1997 <1> MpupogHbld  ras. PacwupeHHbIr  aHanuM3. MeTos rasoBow
xpomatorpadum (1ISO 6975:1997 Natural gas - Extended Analysis. Gas-
Chromatographic Method)

28-99

<1> MNepeBog cTaHaapTa - B 6a3e gaHHbix PIYM "CraHgapTnHdopm”, per. N I[ICT 10



