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I'OCYJAAPCTBEHHBIN CTAHIAPT PECITYBJINKN KA3AXCTAH

I'A3bI HE®@TAHBIE C) KNKEHHBIE
METO/J OIIPEIEJIEHUS YIVIEBOJOPOIHOI'O COCTABA IIPH
ITOMOIIA T'A30BOI1 XPOMATOI PA®UN'

Jara Beeaenus 2012-07-01
1 O6nacTh npuMeHeHHSI

1.1 HacTosmmii craHmapT YCTaHABIMBAE€T METOJ KOJIMYECTBEHHOTO
OTIPEACIICHHIS OTACTBHEIX YTJIEBOAOPOIOB B CxKIKEHHBIX HeTIHBIX razax (CHI)
CMECH TPOIaHa W TMPONIICHA, 32 WCKIIOYSHHEM BBICOKOYHMCTOTO TIPOMMIICHA B
muanazone ot C; 1o Cs. KoHIeHTpanusa KOMIIOHEHTOB OTIPEICIICHA B IXANa30HE OT
0,01 mo 100 06BeMHBIX IPOIIEHTOB.

1.2 [laHHbBIf METON HCIBITAHWH HE MO3BOJIET TOJNHOCTHIO OMPEACIATH
COZePIKaHUE YIIIEBOJAOPONOB Tsokenmee Cs, a TakKe BEIIECTB, HE COIEPIKAIHX
YIJIEBOIOPOAOB, ITOSTOMY UIA NONHOTO ompenenenus cocrasa CHI-mpo6 moryt
HOTpCﬁOBaTBCS[ JOIIOJIHUTEIIBHBIC UCCIICAOBAHUA.

1.3 3nauenmsa, BelpaxaemMble B eauHumax cucremsl CH, cumnrarorcs
CTaHIAPTHBIMHU, 4 3HAYCHUA B CKOGKaX IPHABOAATCA AJ14 CIIPABKH.

1.4 [laHHbId CTaHAAPT HE OXBATHIBAET BCEX MEP OE30MAaCHOCTH, €CJIH TAKOBbIE
UMCIOTCA, CBA3AaHHBIX C €0 UCIMOJIB30BAHHUCM. TTonp3oBaTenn CTaHaapTa ABJIACTCA
OTBETCTBCHHBIM JIUIIOM 33 IPHHATHE COOTBETCTBYIOMIAX MEP MPEIOCTOPOXKHOCTH,
IIpUMEHEHHE Oe30MacCHBIX METOIOB pabOTHI, a TAKKE ONpeaeSieHHe MPUMEHUMOCTH
COOTBCTCTBYIOIIMX HOPMATHBHBIX OrPAaHWYCHHWH TEPed  HCMOIb30BAHHEM
HACTOSINETO CTaHAAPTA.

2 HopMaTuBHBIE CCHUIKH

JInd TpUMEHEHHS HACTOAIIEr0 CTaHJapTa HEOOXOAMMBI  CIIEIYIOIHE
CCBIJIOYHbIE HOPMATHBHBIE NOKYMEHTbI. Jls1 AaTHPOBAHHBIX CCHUIOK IPHMEHSIOT
TOJIBKO YKa3aHHOE U3/IaHHE CCHIIIOYHOT'O JIOKYMEHTA.

21 CT PK 1.9-2007 TocymapcTBeHHas CHCTeMa  TEXHHYECKOIO
perymuposanusa PecriyOnukn Kazaxcran. [Topsiiok npuMeHEHH MEXTyHAPOIHBIX,
PErHOHATBHBIX U HALMOHAJIbHBIX CTaHJAPTOB MHOCTPAHHBIX I'OCYIApCTB, APYTHX

HOPMATHUBHBIX JOKYMEHTOB IO cTaHmapTu3ain B PecyOmuke KazaxcraH.

' 3t metomst TpoBepKH Haxomarcs mof fopucauknueii ASTM (KoMuTeTa AMEPHKAHCKOTO 0OmCCTBA 1O
npoBepKke MarepuanoB) D02 mno HedTenmpoaykraM M CMa3sOYHBIM - MATePHATAM M BISIOTCS  NPAMOM
OTBETCTBEHHOCTbIO MOAKOMHCCHH D02.03 1o 31IeMEHTHOMY aHATH3Y.

H3panue opunmansHoe
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2.2 Craumaptst ASTM?

ASTM D 1835" Specification for Liquefied Petroleum (LP) Gases
(CranaapTHble XapaKTePUCTUKH I CHKMIKEHHBIX YIIIEBOIOPOAHBIX TA30B).

ASTM D 2421" Practice for Interconversion of Analysis of C5 and Lighter
Hydrocarbons to Gas-Volume, Liquid-Volume, or Mass Basis (CranmaptHas
MeToavKa. B3amMonepecueT anamm3a Cs Ha Ta300beM, KHIKOCTE-00bEM, HIIH Ha
BECOBYIO OCHOBY).

ASTM D 2598" Practice for Calculation of Certain Physical Properties of
Liquefied Petroleum (LP) Gases from Compositional Analysis (Cranmaprhas
METO/IMKA JUlsl Pacyera ONPEAENCHHbIX (DM3MUYECKUX XaPAKTEPUCTUK CHKUIKEHHBIX
YILJIEBOJOPOJHBIX Ia30B 110 AHAIU3Y HA COCTAB rasa).

ASTM D 3700" Practice for Obtaining LPG Samples Using a Floating Piston
Cylinder (Crammapt mms momydenus obpasumo CHI, mcmomb3ys waiiuHap ¢
ILUTABAOIIMM IIOPIIHEM ).

ASTM D 6729 Test Method for Determination of Individual Components in
Spark Ignition Engine Fuels by 100 Metre Capillary High Resolution Gas
Chromatography (CtanmapTHbIif METO MCTIBITAHHUIA [T ONPEAENICHUS OTACIbHBIX
KOMIIOHEHTOB TOIUIMBA B JBHMIaTelb C KCKPOBBIM 3axkuraHuem Ha 100 metp
KaIWUTAPHOM ra30BOH XpoMaTorpadi BHICOKOH PE30TIOLHEH).

ASTM E 355" Practice for Gas Chromatography Terms and Relationships
(CranpapTHBI# MeTO/] ra30BOM XpoMarorpadiu yCjaoBHs U OTHOILIEHHUS ).

ASTM E 594" Practice for Testing Flame Ionization Detectors Used in Gas or
Supercritical Fluid Chromatography (Cranmapraeie MeTOABI TECTHPOBAHHS
ACTCKTOPOB IJ1aMCHHU HOHH3aHPIOHHbIﬁ, HCIOJIb3YEMBIC B ra3soBbIX H
CBEPXKPHUTHYECKHX XpOMAaTOrpadu KUIKOCTH).

ASTM E 1510° Practice for Installing Fused Silica Open Tubular Capillary
Columns in Gas Chromatographs (CrangapTHas mpakTHKa YCTAHOBKH KBApIEBBIX
OTKPBITHIX TPYO4aThIX KAMALIAPHBIX KOJIOHOK B I'a30Bbie XpoMarorpadnr).

2.3> CAN/CGSB3.0No.14.3" Standard Test Method for the Identification of
Hydrocarbon Components in Automotive Gasoline Using Gas Chromatography
(CranpapTHplii  METOJ  ONpPEAENICHWS  YIIEBOAOPOAHBIX  KOMIIOHEHTOB B
AaBTOMOOHITBHOM O€H3MHE C HOMOLIBIO ra30Boi xpoMarorpadumn).

GPA Std 2145-03° Physical Constants for Hydrocarbons and Other
Compounds of Interest to the Natural Gas Industry (®m3mueckme KOHCTAHTHI
YIIIEBOAOPOAOB U NPYrUX COCAMHEHHH, MPENCTABIAIOIME MHTEPEC ISl ra30BOi
TMPOMBIIIIJIEHHOCTH (TSI TEKCaHA).

2 [l pekoMeHRIyeMBbIX CTaRmaptos ASTM , moceTnTe BeG-caiit ASTM www.astm.org, WrH CiiykGy 1o
obcmyxuBaHmo KiHeHToB ASTM B service@astm.org. JIns exxeroJHO# KHUIH MO MOJIHOH HEpOpMAIH O
craHgaprax ASTM oGpaTHTCCh HA CTPAHHILY CBOIKH JOKYMEHTOB IO CTAHAAPTaM Ha BeG-calitc ASTM.

3 locrynen ¢ CGSB, xamanckuit o6umit coset no crannapram, latuno, Kanama, KIA 1G6. Tlocetute CGSB

website www.pwgs.gc.ca/cgsh/
* [pumensierca B coorsercreuu ¢ CT PK 1.9
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IMPUMEYAHUE IlIpu noJsip30BaHMKM HACTOSIIMM CTAHAAPTOM LIENECOOOPa3HO HMPOBEPUTH
IOEHCTBHE CCBUIOYHBIX CTAaHAApTOB MO yKasaremo «HopmaTruBHBIE JOKYMEHTHI IO
CTaHIAPTH3aLMK», COCTABJICHHOMY IO COCTOSHMIO Ha 1 sAHBaps TeKymero roma, 4 IO
COOTBETCTBYIOLIMM HH(OPMALIMOHHBIM YKa3aTeNsAM, ONyOIMKOBAaHHBIM B TeKymeM roay. Ecmu
CCBUIOUHBbIH JOKYMEHT 3aMeHeH (M3MeHeH), TO TpH IOJIb30BAHHU HACTOAIIUM CTaHAAPTOM
cienyeT PyKOBOACTBOBATbCS 3aMEHEHHbIM (M3MEHEHHbIM) CTaHAapToM. Eciu CcchUIOYHBII
JIOKYMEHT OTMeHeH 0e3 3aMeHbl, TO MOJIOKEHHEe, B KOTOPOM JIaHa CChUIKA HA HEro, IIPUMEHSIeTCs
B YaCTH, HE 3aTPAarUBAIOILEH 3Ty CChUIKY.

3 TepMuHBI B OTIpeAeIEHHSA

B mHactosmeMm cTaHmapTe TNPHUMEHSIOTCA CICAYIONIME TEPMHUHBI  C
COOTBETCTBYIOIUMH ONPEACTICHHAMHU:

3.1 Onpenesienus:

3.1.1 JlomonHWTENBbHYI0 TEPMUHONOTHIO, CBSI3aHHYIO C NPAaKTHKOH rasa
xpomarorpadun MoxxHO HaiTh B ctanaapte ASTM E 355.

3.1.2 Cxwuxennniii nedprsnoii raz (CHI') (liquefied petroleum gas):
N-yrneBomoponHbsie Tas3bl, KOTOPbi€ MOTYT XPaHUTHCA HIH 00pabaThIBaThC B
XUIKOHM (haze depes cxkaTHe WK OXJIaKACHHE, Wi 000UX METOIOB.

3.1.2.1 BeiBoa (Discussion): CHI" B nenom cocroar u3 C; u C4 aqkaHOB U
IKCHOB WJIM WX cMmeceill, comepxkamue menpmie 10 mpoueHToB oObema Gosee
BBICOKOTO YTJIEPOJHOTO YHCIia Marepuaia. J(aBienue mapa 0OBIYHO HE MPEBHIIIACT
2000 kITa mpu 40 °C.

3.2 Tepmunbi:

3.2.1 llpoman/cMecu mnpommiaeHa (propane/propene mixtures): N-cmecn
COCTOAT IJIaBHBIM 00pa3oM W3 MPOIMAaHa M MPOMHICHA, T/I¢ KOHIEHTPAIMS OXHOTO
W3 OTUX KOMIIOHEHTOB, KaK MPaBmWiIO, B auamna3one ot 30 go 85 % mo macce mo
CPaBHEHMIO C OCTAJIbHBIMH COCTaBJIOMKM. KoOMMepueckuii mpomnaH B CTaHAapTe
ASTM D1835, kak npaBuIio, 3T0 CMECh MPOAYKTOB.

3.2.1.1 BeiBoa (Discussion): [[pyrue KOMIIOHEHTbI MOTYT NPHCYTCTBOBAaTb,
Kak mpaswio, menbie 10 % mo macce.

4 CymHocTh MeTOaAa

[Ipo6a CHI" ananmu3upyeTcs ¢ MOMOIIBIO YKHIKOCTH HITH ra3a KJIanaHOB s
orbopa mpod ¢ MOMOIIBIO Ta3oBOM Xpomatorpadud H IO CPABHEHHIO C
COOTBETCTBYIOLIMMH KOMITIOHEHTAMH OT/EJICHBI MPH OJUHAKOBBIX OMEPAI[MOHHBIX
YCIIOBHUAX M3 CMECH ATAJIOHHOW M3BECTHOM KOMIIO3HMIIMK HMJIH OT HCIOJIb30BAHHSA
YUCTBIX YIJIEBOAOPOAOB. XpomarorpamMma MpoObl HHTEPIPETUPYETCS IyTEM
CpaBHEHHMA IUKOBOTO BPEMEHH yIIEPyKaHUA U 00JIACTeH ¢ JTaHHBIMH, TIOJyYCHHBIMH
n3 00pasia CMECH WIH YHCTHIX YTIIEBOIOPOIOB.
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5 3nayenue u MpUMeHEHHE

5.1 PacnpejeneHue yrieBoJOPOIHBIX KOMIIOHEHTOB CHKHIKEHHBIX HE()TAHBIX
ra3oB M cMecedl mponwieHa dacto Tpebyercs i HMCNONb30BaHUS JAHHOTO
Marepuana. Takne NpHITOKeHUSA, KaK XUMHUECKHE HCXOHOTO CHIPhS HITH TOILUTHBA
TPeOYIOT TOYHEIX KOMITO3WIHOHHBIX NAHHBIX I OOECIIEYEeHHS OHOPOJHOTO
kadecTBa. HezHaumTeIbHOE KOJIHUECTBO HEKOTOPHIX YITICBOAOPOAHEIX IpHMeEceii B
JAHHBIX MaTepHANAaX MOXET OKa3aTh HeOJaronpusITHOE BO3ACHCTBHE HA HX
HCIONb30BaHUE U 00paboTKYy.

5.2 KoMmmoHeHT pacnpenaefieHHs NAaHHOTO CXXHXKEHHOr0 He(TSHOro rasa H
MPOMAJICHA CMECH MOXKET OBITh MCIOJIb30BaH IS pacuera (GM3HYECKHX CBOMCTB,
TaKUX KaK OTHOCHTENbHAs IUIOTHOCTh, NABJICHHE TMapoB, W OKTAHOBOTO YHWCINA
(em. ASTM D 2598). TouHOCTP W OOCTOBEPHOCTH KOMMO3HUIHOHHBIX JAHHBIX
Ype3BBIYANHO BAXKHBI, KOTJA STH JaHHBIE HCHOJB3YIOTCS A pacdera Pa3iIHMyYHbIX
CBOMCTB 3THX HE)TAHBIX NPOIYKTOB.

6 Anmaparypa

6.1 T'azoBbiii xpomarorpad (I'X). JIroGoii rasoBeiii Xpomarorpaduueckuii
ammapar CHaOXEHHBIH JMHCHHBIM MPOrPaMMHUPYEMBIM TEPMOCTATOM KOJIOHOK
TEMIIEPaTypEl, KOHTPOIb TEMIEPATYphl HOOJDKEH OBITh CIMOCOOCH MONYYHTH
IIOBTOPSAEMOCT BpeMeHH yuepxwBands 0,05 mmHyT (3 CcekyHOBl) B pamkax
JAHHOTO aHaJIH3a.

6.2 [lerextop. Ilnamenno-uonmsaruonuei aerekrop (ITAM), umerormii
yyBcTBHTENbHOCT 0.5 mpommie (MOJB) WM MEHBINE [UIA COCOMHCHHIA,
nepeuncieHHbIx B Tabmme 1, (em. ASTM E594).

6.2.1 Jlpyrue IETEKTOpPbl MOI'YT KCIIONB30BATHCHA (OTAEIBHO WM B CEPHH)
IIPY YCIIOBHY, YTO OHHM HUMEIOT TOYHBIH OTBET, JIMHEHHOCTh M YyBCTBHTEIBHOCTS,
JUTA M3MEPEHUS YPOBHS KOHIICHTPAIIMHA KOMIIOHEHTOB,

6.3 COop  HaHHBIX. JIrobo#t ~ kOMMEpUeCKWif  HHTErparop Wik
KOMITBIOTEPU3UPOBAHHAA CHCTEMA cOOpa JaHHBIX MOXKET OBITh MCIOJIB30BAHA IS
OoTOOpakeHUA XpPOMAaTorpauueckoro HIETEKTOpa CHTHAlAa M MHKa OO0JacTH
HHTETPaIUK. Y CTPOHCTBO JOJKHO OBITH OTKATHOPOBAHO M TOTORO UTS TOTO UTOOBI
OTKOPPEKTHPOBATH OKOHYATEIBHBIC PE3yIBTATHI HCIIBITAHMM.

6.4 TumoBoe BBeICHHE - KUIKOCTH HITH mapa s oréopa mpob, coucTaHue
pa3Mepa KianaHa BIPBICKA M OTHOMICHHE PACKONA JOJDKHEL OBITh OTOOPaHbI TAKUM
obpazom, 4toObl ObuTa OCTHIHYTa YyBCTBHUTENBHOCT, @ TAKXKE, UTO HU OJHA
COCTAaBJIAIOIIAA HE JOCTHUTrajla BEPXHETO IpeaeNa JIMHEHHOCTH JaTUAKA.

6.4.1 Ecmu OyayT MCHONB30BAThCA KAMJLUIAPHBIC KOJOHKH, TO [ X MOJDKEH
BKJIFOUaTh TOAOTPEB MHKEKTOPHOTO THIA PACIICILICHHS, KOTOPHIM YIPABJIIOT
n3oTepmuyeckuM Meronom. Koadduiwment pacnpeaenenus B auanasoHe ot 5:1 mo
200:1, ¢ tunuuneM cootHowneruem 100:1, GymeT MCIONB30BATHCS B 3aBUCHMOCTH

4
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oT TpoOkl, TpeOyeTcs 3HadeHHe oObeMa BIPHICKA M YyBCTBUTEIBHOCTH. Ecimn
OyIyT MCIOIB30BATHCA HACANOYHBIC KOJOHKH, TO PAaCHICIUICHHE HHXKEKTOPHOTO
TANIA HE TpeOyercs, W MOTryT OBITh HWCHONBb30BaHBl MOJXOAALIEC KONOHKH BO
BXO/IHBIE MTOPTHI.

6.4.2 Xunkue BoiGopku (pekomengyercs). I'X nmomkeH Obith 0060pynoBaH
KJIAaHOM JKHIKOCTHOM BHIOOPKH Ui BBEACHHA ONpPENCNCHHOH NpoOBI K
MHXKEKTOpY paciieruienus. JXKuakoctd kiamaHoB Is orbopa ¢ BHYTPEHHHM
(ukcupopanubiM o6beMoM mpoObl ot 0,2 mo 0,5 Mkn wmnm pasmep obecnedar
MUHAMANbHBIC ~ TpeAensl  OOHapy>KeHHWsS  HAaHHBIX,  KOTOPHIE ObLIH
YIOBIETBOPUTEIFHO mCOONb30BaHsl B 1.1. Kyaman nomkeH OBITh pacCUWTaH,
muanMyMm, Ha 1380 k[la (200 ¢yHTOB Ha KBaApaTHBIH IIOHM) BbILIE JABICHUS
mapoB mpoOel pabodeil TeMrepaTypsl KilamaHa. 3amopHBIH kiianaH JOJDKEH OBITh
IIPY YCJIOBHH, UTO HA BEIXOJIC W3 MOPTA BEIOOPKH OTXOAOB KJIAlaHa OT 2 0 7 MKM
yIIakOBaH B 3KpaH, Thma (uibTpa, MO/DKEH OBITH MPEIOCTAaBICH Ha oOpasie
BXOJHOTO MOPTa BRIOOPKH KJalaHa Ui YIAICHHA BO3MOXKHBIX YaCTHIl MaTepHaia
u3 mpobObl. Kitaman moKeH mpexycMaTpuBaTh MOBTOPSAEMOCTb, MUHUMYM, 2 %
OTHOCHUTENIFHO 0OBeMa MpoOB BBejeHMs. KiamaH BBIOOPKH JOMKEH OBITh
pacmonoxeH Ha I'X Tak, 94TO €ro MOXHO OSKCIUIyaTUPOBATh NPH TEMIEparype
OKpPYKaroIe# cpeabl, HCIONB30BAHMA IIABYYErO MOPITHEBOTO U LIIHHPA POOHI
PEKOMEHIYETCS CBECTH K MHHHMYMY HWIJIM YCTPAaHHTh  YICTYYHBAHHC JICTKHAX
KOMITOHEHTOB B CBOOOAHOM TipocTpaHcTse. Llmmaap xpanerns CHI™ ¢ maEpTHEIM
razoM, obmmm ooreMoMm 80 % oT olmero obbeMa HHIMHIApPA, AOJDKEH OBITH
rePMETH3MPOBAH, KaK TeNUH IS OONerdeHud MepeAavd XUAKOCTH M TOYHBIX
JKMIKOCTHBIX MHbeKIUH. PexoMennyercs MuanManbHoe aapierne 200 ¢yHros Ha
KBaZpaTHBIHl [IOMM BEIIIC JaBicHHEe MapoB IpoOsl. MaHoMeTp MoXer
HCTIONB30BAThCA JUIA ero ompexaeneHus. [lepen repMerusanueit yOemmwrecs, 91O
TANOBOM NWIMHAP, JUHUM Tepedaud W KIIAlaHBl PAcCUMTaHBI Ha COJEPIKaHHE
mpoOBl B FePMETHYHOCTH. ITO OOIIECHPHHATO, YTOOBI JOOABUTH OOPATHEIN KIlamaH
MEKIY IFJIHHAPOM TCIHs W THIOBBIM IIIMHIPOM, JUTS TIPEIOTBPAIICHUSL
3arpA3HEHUS JABIICHUE THUIIOBOTO IMJIMHIPA BEHIIIC, YeM JABJICHUC IWIMHIPA C
HHEPTHBIM Ta30M.

6.4.3 Otbop mpo6 napa (onuus) — KiaamaH oTOOpa LIECTUIOPTOBBIX MPOO
rasa, WIH JCCATHIOPTOBas MPOOYIOMAs/KONOHKA, TEPeKTovamas KiamaH ¢
dacornsvu wactamu Tpy6sr 1,6 My ('/s moiima) i uenpasierme 200 MKI MOTYT
6b1Th OOecnedeHnbl mpoldyromied memied. DTOT KiamaH AOJKEH COHNEPIKAThCsS B
OTAIIMBACMOM KOPITyce W MOJDKEH padoTaTe TIPH TEMIIEpaType BHIMIE TOYKH
KHIIEHHS CaMOW BBHICOKOW TOYKH KUTICHUS KOMITOHEHTA B oOpasiie. Vcnonap3oBanue
oT 2 m0 7 MKM (PUTTH WM YIAKOBAHHOTO 3KpaHa (peryssaropa) Tuma (uibTpa
mepen  o0pasloM  PEeKOMEHAYeTCsS  BBEICHHEe mopra. KJjlamaH — JoJnKeH
[IPEAYCMATPHBATh  BOCIIPOH3BOAMMOCTh, MHHUMYM 2 %, OTHOCHTEJILHOIO
BBeJIeHHA 00beMa TIPOOHI.
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Tabauna 1 - Oxkunaemoe yaepskanue, mopsiiok U BpeMst

Kommnonent PacyerHoe Bpems | Pacuetnoe Bpemst | U] | TCOQ
yoepxuanus  (MuH) (¢ | yaepxuBanus (muH) (C
HCIOJIb30BAaHUEM THITHYHBIX | MCIOJIb30BAHHEM
Al,O3 YYACTOK ycnoBuil | THIIAYHBIX 100 M
IKCILTyaTALMH) IVMETHIINONNCHIIOKCAH
cronbeu yCIOBHii
SKCIUTyaTalH1)
Cs Olefin/Cs + NA® N X | X
KomnosurHbiit
(obparHoit
[POMBIBKH)
Bosznyx NA® o X
koMmo3uTHbIH (O2,
Ar, Ny, CO)
MeTaH 1.9 6.5 X
9TaH 2.1 6.7 X X
Nponax 2.7 7.3 X X
LIAKJIONPONAaH 3.4 ... X X
MponeH 3.5 72 X X
2-MeTuI Iponax 4.0 84 X X
(n306yTan)
Oytan 42 9.5 X X
IIpoNaAueH 4.7 X X
Orun (anerunex) 5.0 .. X X
Tpan-2-OyTeHe 5.5 9.9 X X
1-6yrax 5.6 9.2 X X
2-MeTuI IponeH 5.7 9.1 X X
(n306yTan)
2,2 TUMETUIIIPOTIEH 59 10.1 X X
(HeoneHTaH)
Cuc 2 Gyrene 6.2 10.6 X X
LHKJIONEHTaH 6.7 25.8 X X
2-meria OyTaH 6.8 14.0 X X
NEeHTaH 7.2 16.9 X X
1,3-6yranuen 7.5 93 X X
IIponusn (MeTun 7.9 X X
ALIETUIICH)
>nCs (Sum Cs 8.1 0o KoHLA X X
oJie(h¥H U TSDKEIbIE
MeTaIIbL)>

A _ HenpuMeHHMO
B
—>nCs KOMIIOHEHTBI MOT'YT ObITb BBEJICHBI B HHAWBHIYAJIHLHOM TOPSIIKE

6.5 Ta3oBbI€ CpeACTBa yIPaBJICHUS
I'X nomkeH OBITh OCHAIECH MOAXOAALIMMH CPEACTBAMH I JOCTABKH H
KOHTPOJIS Ta3a-HOCUTENA U AETEKTOpPA T'a30B, COCTOSAIIETO M3 COOTBETCTBYIOLIETO
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pe3epByapa W PETYJISITOPOB MMOTOKA W IIUTaHTa TPYOKH BHU3Y, a TAKXKE MOJIKHO
OBITh 00€CITEYCHO PETYJIMPOBAHUE BCETO NABJICHMS JUIS TOYHOTO PEryMPOBaHUS
IIPOXOXKICHUE ONEPALUU.

ITPUMEYAHUE 1 I'X BOJbMIMHCTBO MOCTABUIMKOB OOECIEYUT 3TH YCTPOWCTBA WU
PEKOMEHAYIOT HajIexalrye IOCTaBKU.

6.6 KnamaH mepekimoueHUs psana/aHHYIAPOBaHHE KOJMOHKH. IIpu sKelaHHH,
MHOTOIIOPTOBBIH  BBHIMCYNOMSIHYTBIH KJIallaH, MOJMKET HKCIOJIb30BAThCA, IS
obecrieueHUs Csolein/Cs + OmNpenmeneHue mis 3Toro ananmza. OOpaTHO - (uem
KOHOQUTypalus AO/DKHA OBITh HACTPOEHA B COOTBETCTBHH C PEKOMEHIALUCH
IIPOU3BOIUTEIA.

6.7 Komorku. VYcimoBue - BCE  HCIOIB3YEMBIE  KOJIOHKH  TIEPE.
WCIOB30BAHUEM  JO/DKHBI  OBITh B COOTBETCTBHM C  MPEUIOKCHUAMH
IIPOU3BOIUTENEH 110 UCIIOIB30BAHMUIO.

6.7.1 AmnanmuTHueckas KOJIOHKAa - PEKOMEHIOBAaHHAs AaHAJIMTHYICCKAs
komonka 50 m Ha 0,53 mm (ID) Na,SO4 ortkmouena Al,O; mopucroro cios
OTKpBITOH TpyOuaroil (ydacTka) KOJIOHKH. OTHOCHTENBPHOE YAECPKUBAHUE MOPSIKA
3aBUCHUT OT Ae3aKTHBAUWK KOJOHKH. (BHumManme. B 0COOCHHOCTH NpPOBEPSIOT
KOJIOHKY, YTOOBI rapaHTHPOBATh, YTO KOJIOHKA HE aicCOPOUPYET ¢ MPONATHUEHOM U
OyTagueHoM. DTO YCIOBUE MOXKET CYLIECTBOBATh B 3aBHCHUMOCTH OT CTEIICHH
JIC3aKTHBALUHU KOJIOHKH).

6.7.1.1 OGbIuHBI PEMOHT KOHIWIIMOHHPOBAHHOW KOJIOHKH MOXET OBITh
HEOOXOIUM JUTS OJACPIKAHUS MPOU3BOAUTEIILHOCTH KOJOHKH.

6.7.1.2 Kpome TOro Moryt OBITh HMCHOJB30BaHBI, JHOOBIC KOJIOHKH, YTO
obecrieunBaer AP- cooTBercTByromume pasaencaus kommoneHTa. Komorku (100 m
Ha 0,25 MM (ID) Ha 0,5 TONMMUHBI TUICHKH MKM), ObUIH YCHCIHO HMCIOJIB30BaHbI
JEeHCTBYIOIIUX CTaHJAPTHBIX METOJ1axX WCIBITAHUH OTMCaHHbBIE
ASTM D 6729 u CGSB 3,0 Ne 14,3.

6.7.2 TlpensaputenbHass KoJioHKa (HeoOs3atenbHas). Ecnm  HavambHas
Kkpacka pa3sopota Cs onedunos wim rekcad mioc (Cq +) KOMIIOHEHTHI, WJIA TO U
Ipyroeé ¢  TOMOIIBIO  TOCIEAOBATEIIbHOCTH  AHHYJIMPOBAHU/Pa3BOPOTA
MPOMBIBOUHBIA KJIamaH >KeJaTeleH, BTOpas KoJoHkKa He Tpebyercs. Moryr
UCIIONIB30BAaTECS  IIPE/IBAPUTEIbHBIC KOJIOHKH, OOECIeUnBaOIKe pasJelieHue
MEXIy KOMIIOHEHTAMH W KOMITO3UTHBIMHU TSDKENbIMH KoMrmoHeHTtamu. Otbop
MOKET BKIIIOYATh B ceOs JUIMHHBIE KOJMOHKH Kak, Hampumep, ot 10 m g0 30 m
0,53 mm (ID.) tommmuOW TUIeHKH | MKM JMMETHIINOJUCHIOKCAH —HWJIH
MOJMATIICHITINKOIb KaNWUIAPHOM pa3ferie Wik oT 9 cM 10 15 ¢M KONOHKH TOro
KE MaTepuana, aHAINTHYECKYIO KOJIOHKY WIH KaKyro-THOO TpPEIBapUTENIbHYIO
KOJIOHKY, KoTopas olecreunT xenaemoe copepikanue Csqefin, T€KcaH, U Oonee
TSDKETIBIX KOMIIOHEHTOB. JTa MPeIBAaPUTENIbHASL KOJIOHKA HYKHA, U1 OTCTPAHEHUS
TSOKETTBIX KOMIIOHEHTOB OT AHATMTHYECKON KOJOHKM W TOAJEPKUBATH TSKEIBIE
KOMITOHEHTHl KaK COCTaBHbIE INMWKA JAETEKTOpa [UIA KOIUYECTBEHHOH OIIEHKH.
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IIpenBapuTensHas KOJOHKA, KOTOPAs TaKXKe MMEET CIOCOOHOCTh COXPAHATH BOIY
H OKHCIICHHBIC COCJIMHEHHS YTJIEBOJIOPOAOB PEKOMCHJIOBAHO YJIEPKHBATh 3TH
KOMITOHEHTHI OT BX0Ja B AHATUTHYECKYIO KOJIOHKY.

7 PeakTHBBI H MATEPHAJIbI

7.1 Ta3bl-HOCHTENN - JJIi HOCHTENIEH ra3oB, PEKOMEHIYETCS YCTAaHOBHUTH
KOMMEPUYECKH aKTHBHBIE KHCIIOPOAHBIE CKPYOOEpHI M BOJHBIE CYIINIIKH, TAKUE KaK
MOJIEKYJIIPHBIE CHTA, BIEPEAM MHCTPYMEHTA /S 3AIIUTHl XpoMaTrorpaduueckoi
CHCTEMBI KOJIOHOK. ClieayliTe HHCTPYKIMAM ITOCTABIINKA B MCIOJIB30BAHAN TAKHAX
OYHCTHTEJICH ra30B ¥ 3aMEHHUTE WX MO Mepe HEOOXOIMMOCTH.

7.1.1 Bomopox, 99,995% wmuHuMambHas uyuctora, < 0,1 ppm H,O.
(Baumanue Boopoa roprounii ras o BBICOKAM JaBJICHAEM ).

7.1.2 T'emmit, 99,995% wmumammaneHass uwucrora, < 0,1 ppm H,O.
(Buamanme ['enuii sBIsAETCS JISTKOBOCIUIAMECHSIONMMCS ¥ MOXKET OBITH BPEIHBIM
WA CMEPTENHHBIM, €CITH €T0 IPOTJIOTHTD WA BIOXHYTD).

7.2 T'a3bl ACTEKTOP:

7.2.1 Bopopon, 99,99% wmunumansHOW uwmctoTh. (BHuManme Bomopon
ABIIACTCA JIETKOBOCIUIAM EHAIOIIMMCS Ta30M MO/ BHICOKHAM JAaBJICHHEM.)

7.2.2 Bosayx, menHee 10 wyacteii Ha MWIIMOH Kaxablii U3 o0ImIero
KOJIMUECTBA YIJIEBOJOPOAOB M BOAbl. (BHumanme KoMmMmoHeHTH BO3myxa JieTKO
BOCIUIOMEHSIOTCA U MOTYT OBITH BPEAHBIM WJIA CMEPTEIbHBIM, €CIIM NPOIJIOTHTH
WA BIOXHYTH).

7.3 CchUTOUHbIEe CTAaHIAPTHI (MATEPHAIIHI):;

7.3.1 YuctoTa peareHTOB XHUMHUYECKHMX BEIIECTB — PEareHThl Kiacca
JOJIKHBI HCIIOJIb30BaThCA BO BCEX TecTaX. ECIM He yKa3aHO MHOE, CUMTAETCS, UTO
BCE PEareHThl JOJKHBI COOTBETCTBOBATH CIEIM(PUKAIMAM KOMHUTETA MO AHAIH3Y
peareHTOB AMEPHUKAHCKOr0 XMMHUYECKOro ofIiecTBa, Tie Takue crenudukanuu
MMEIOTCSA .

Jlpyrue BUAbI MOTYT OBITH MCIIOJIb30BAHBI, €CJIM YCTAHOBJICHO, UTO PEAreHTHI
JOCTaTOYHO BBICOKOH YMCTOTHI TMO3BOJIAIOT HCIOH30BATH €r0 0€3 YMEHBIICHHUS
TOYHOCTH OIPEACTICHHUS.

7.3.2 CrnpaBOYHHMK Ta30BOH CMECH - WHIMBHAYAJTBHBIX W CMEIIAHHBIX
KOMITOHEHTOB UMEIOIIUXCS B MPOAAXKE U MOTYT OBITh MCIIOJIB30BAHBI [T CO3MaHUS
Ka4eCTBEHHONM M KOJIWYECTBEHHON KaTMOPOBKM, 3TAJOHBI CMECH JOJDKHBI OBITH
INOATOTOBICHBl TPABUMETPUUYECKMM METOAOM, CHA0XEHBI H  PacCUMTaHbI
rpaBUMETPUUECKHE U  OOBEMHbBIE KOHIICHTpAIMH, H  CEPTH(UIIUPOBAHBI.

"PeaKTHB XMMHYECKHX BEIECTB, AMEPHKAHCKOH CICHE(pUKAMH XHMUUECKOTO OGMIECTBA, AMEPHKAHCKOE
Xumuueckoe OOmectso, Bammurron, oxpyr KomymOum. IlpeanokeHHS IO TECTHPOBAHMIO PEAKTHBOB HE
MEPCUMCIICHHBIX AMEPUKAHCKOTO XHMHYCCKOTO OOIIECTBA, B TOXOBOM CTAHIAPTE I/ TA0OPATOpHH XUMHUECKHE
pemecrtsa, BDH OOO, Ilyn, Hdopcer, BenukoOpuranus, u Coexunernnpie 11Itate! hapMakoned u HanuoHA TbHBIH
bopmymp, CIHA dapmaxoneiinsix Konsenuuy, Inc (USPC), Poksumi, MD.
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B cBA3M C BBICOKHM NapIHATBHBIM TABJICHHCM, OKa3bIBACMBIC METAHOM H
STHJIEHOM, PEKOMEHAYETCS, U9TOOBl 3TH KOMIOHEHTHl OTPaHWIMBAINCH HE Ooiee
yem Ha 0,2 % mo oObemMy cocTtaBa cMecH. HaCTOATENBHO PEKOMEHAYETCS,
KauOPOBOYHBIE CTaHIAPTHl AOJDKHBI COAEPXKATHCS B IUIABAIOLIMX HOPLIHEBBIX
mwmMHIpax mox pasinenueM, MuHAMyM 1380 kIla (200 ¢yHTOB Ha KBampaTHBIH
JHOHM) BBHILIE Tapa AaBICHHE CMeCH B JF000€ BpeMs (MOCTOSHHBIM HCTOYHHKOM
naBnenus npeanonaraercs). Oomue Sammonsl misi CHIT xpaneHus Takke MOTYT
OBITh MPH YCJIOBHH, UTO OHH MOLYT OBITh COXPaHEHHl Ha TpeOyemoe AaBJiCHHE.
Kunkne cmecn, comepkamrie YpOBHH KaXIOTO M3 AHAITM3UPYEMBIX BEINECTB,
niepeuncieHHbix B Tabmuue 1 B 6anance tuma CHI, koTOpBIe B HacTOALIEe BpeMs
AHATM3UPYETCS JOJDKHBI OBITh HCIOJIB30BaHBI /IS KaTUOPOBKU MPUOOPOB.

[PUMEYAHUE Dtu Marepuanbl SIBISIOTCS JIETKOBOCIUIAMEHSIIOIMMICA H MOTYT OBITH
BPEIHBIMU WA CMEPTENbHBIMY, €CJIU UX IPOTJIOTUTD WM BIOXHYTb.

7.3.3 KanubpoBka Ta30BOW CMECH, CMECH H3BECTHOIO  COCTaBa
AHAJIOTHYHBIX B KOHIICHTPALNH aHAU3UPYEMBIX ITPOG MOXKET OBITh HCIOJIb30BaHA
JUTT KOHTPOJISI TOYHOCTH M aKKypaTHOCTH. [ »uakoi BEIOOPKH, HACTOATENIBHO
PEKOMEHIOBAaHA CMeCh, COJepiKallascs B IUIABAOMIEM IIOPIIHE WJIH JPYTHE
LuMHAPBL non nasienveM, MuHumyMm 1380 kIla (200 ¢dyHTOB Ha KBagpaTHBIi
JFO¥M) BBIIIIC NABIICHMA Mapa CMECH BO BCE BpeMEHA (TIPeIyIaracTcsi MOCTOSHHBIM
HCTOYHUKOM IaBJICHU).

8 IToaroroBka anmapatypsl

8.1 Hacrpoiika  ammapaTypsl B COOTBETCTBMM C  HHCTPYKITHAMH
IIPOM3BOIMTES HITH KaK yKa3aHO B HACTOSIIEM CTaHIAPTe.

8.2 VcraHoBka W yCioBHS CTOJIONA B COOTBETCTBHH C HMHCTPYKITHSIMHA
mpomsBomutens. Cm. ASTM E 1510 nmnd pekOMEHIOBAaHHBIX YCTAHOBOK M
KOHIUIIMOHUPOBAHHSA IPOLEIYP.

8.3 Hacrpouts I'X Ha paboume mapamerpsl. PazpemmTs WHCTPYMEHT IS
CTa0WiInM3aruu, TPeXkae UYeM TPHUCTYNIHTh K KaTHOPOBKE WHBEKIMH TPOOHI.
Tunwuneie ycaoBus  IKcIulyatamul kak mnpoda m 100 %  cronbuos
JVMETHIIONACHIIOKCAH MTpeAcTaBlieHl B Tabnume 2. Y ciIoBus, npeIyCMOTPSHHBIE
JUIAL TUMETUIIIIOTUCHIIOKCAHA KOJIOHKH 3KBHBAJICHTHBI OIIMCAHHBIM B UCIIBITAHUH
npuseneHasx B ASTM D 6729,

8.4 Tlomyuaror ayOnuKar CTaHAAPTHOW XpOMATOTPaMMbl MM NPOOHI, HIIH
000ux. YOenuThCs, UTO HA OIUH M3, IOIYYCHHBIX [THKOB HE MMPEBBICHITH BEPXHUHM
IpeNeNT Tuama3oHa yCTpoicTBa 0O0pal0OTKM MaHHBIX (HA TONHOW INKajie Uit
00pa0OTKM MJaHHBIX YCTPOMCTB, BCe IHMKM IO IOKAJlE H OTOOpaKeHHA
CHMMETPHYHBI, TayCCOBCKOH (hOPMBI, B OTIMIXE OT IUIOCKUX MUK BepIIHHH). [Tk
B 0071aCTAX, KaK KOMITOHCHTHI JTOJDKHBI OBITH MPEeIyCMOTPEeHBI B mipeaciax 2 %.
Hcmonb3oBanHblif k¢ pasmep BBIOOpKH (KOS(PGUIHEHT pacupeieieHds) H
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pacmpocTpaHseTca Ha BeCh Auana3oH. [IpuMep XpoMaTorpaMMEI TPEACTaBICH HA
Pucynkax 1 u 2.

8.5 Xumkue BEIOOPKH KilamaHa (PEKOMEHAYETCs) - YCTAHOBHTH KialaH Ui
BKJIFOUCHHUS W BRIKITIOUCHUS, COOIFOAATh HHCTPYKLMH TPOU3BOAUTEIS.

8.6 Kiaman orGopa rasa (Heo0s3aTeNnbHO) - YCTAHOBUTD KIIANIAH BKITFOUCHHS
1 BBIKITIOYCHHA, COOMIONATh HHCTPYKIMH TTPOM3BOAATEIS.

8.7 Knaman mnepexmouenus (oOparHoW NPOMBIBKH) (HEOOs3aTeabHO) -
KJIaNaH OMMpPaeTcs B "BBIKITIOYEHHOM' COCTOSHMH, YTO TMO3BOJISET HEMPEPHIBHOMY
IIOTOKY ITPOMBIBKH IIPOXOAUTH 00PaTHO Uepe3 MpeaBapHTEAbHEIN cTonber. o mwin
TOCJIe WHBEKIMHM TpPOOH, KIAmaH [O/DKSH ObITh I[OBEPHYT B IIOJIOKSHUE
"BKIIFOUEHO" TaK, UTO IPEIBAPUTENBHBIN CTOMOEl MOMELIACTCS B HAYalo IyTH
IIOTOKA OT KJiamaHa mpoOel. Ha Bpemsi, B KOTOPOE JOJKHEL GBITH OMBITHBIM TTYTEM
ONpeIeNeHbl SMITMPUIECKY HA UTHHE W THIIE HUCIONB30BAHHbIN NPEIBAPUTEIBHOM
KOJIOHKH, KJIalaH JOJDKEH OBITh BO3BPALICH B IOJIOXKEHHE "BBIKIL.", B PE3YNIbTATE
Yero MOTOK OOpaTHOM MPOMBIBKH Yepe3 MPEIBAPUTEIBHYIO KOJIOHKY M HAIPAMYIO
C IETEKTOPOM BIIEPEAN KOMITOHEHTOB SITFOMPYIOMINX OT aHAJUTHUECKOM KOIOHKH.
s ompeneneHWs BPEeMEHH BBIKIIOUEHUS, MOTYT TOTPeOOBATHCS MOBTOPHbIE
IIOIBITKY ¥ HHTeposiuyu. OJHAKO, KaK TONBKO BpeMs OyAeT OmpeneNneHO, OHO
JOJDKHO OCTaBaTHCA TIOCTOSTHHBIM [UTS BCEX MPOO aHAIOTMYHOTO COCTaBa.

9 O6padoTka ucnbITAHUI

9.1 KauectBennsle. Onpene/icHre BPEMECHH yICPKUBAHUSI KOMIOHCHTOB HA
OCHOBE aHAJIM3a M3BECTHBIX CIPABOYHBIX cMeceil B TOM ke dopme, uro u mpoba
(Pa3pmen 10). Cpennee Bpems yaepxanus nmpuseacHsl B Tabmume 1.

9.2 KonuuectseHnsre (pakTopsl oTBEeTa. MICNONMB30BaHAE YTIIEBOIOPOIOB JUTS
KOPPEKTHUPOBKH OTBETa JIETEKTOPA YIJIEBOJIOPO/JOB, OIPEACICHHBIX ITUM
HCHBITATEIBHBIM METOIOM. MOryT OBITh UCIIOJIb30BAHBI SKCIICPUMEHTAIBHBIE HITH
TEOPETHUECKHE OTBETH (PaKTOPOB.

9.2.1 DOkcrmepAMeHTATHHEIC OTBETHI (akropos. Onpenenenme
SKCHEPUMEHTANIbHBIX (PaKTOPOB peaKkuMM KOMIIOHEHTOB HAa OCHOBE aHAJM3a
HM3BECTHBIX KATMOPOBKH CMeceil NPH TeX K€ YCIOBUAX JABICHHSA H TEMIIEPATYPHI
mpo6 (Pasmem 10). [na kaknmoro KOMMOHEHTa €CTh OSTaliOH, BBIYHCIHTH
k03 umment ayscTBuTensHOCTH TI0 Dopmyne (1). (3ameruM, UTO HEKOTOpHIE
HHTErPaTOPhI WM KOMITBIOTEPHBIC JAHHBIE CHCTEMBI MOTYT HCIIONB30BATh APYTYIO
¢dopmyny (oOpatHas ¢opMmyna maHa, B HEKOTOPBIX CiIydasx) I pacyera
(baxropos oTBeTa).
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Tabmua 2 - O0bI4HBIE padoune yCJI0BHS

Tun cronbua 100% numerunnosmcunokcan | Al,O3 YHACTOK — Na,SO4
JICAKTHBHPOBAHO
Kononka pasmepos 100 M Ha 0,25 MM Ha 0,5 MKM 50 mHa 0,53 MM Ha 15 MKM
OOGpatHas mpoMBbIBKa Her Her
HavanpHas Temneparypa 0°C 80° C
HavanbHoe Bpemst 15 mun 1 MuH
IIporpamma ckopocT 1 °C/mun 10° C/muuH
Koneunas remneparypa 50°C 200 °C
PeiliTunrosas mporpamMma 2 °C/mun
Koneunas remneparypa 130 °C
Peittunr nporpaMmst 3 4° C/mun
Koneunas remneparypa 270 °C
Koneunas ynepxxuBaemoe 0 mMun 12 mun
BpeMst
TeMneparypa HHXKEKTOPA 250°C 250 °C
Pasmep npobsl 0,2 10 0,5 MK 0.2 mMkx1
Koadpdurment 175:1 no 275:1 100:1
pacnpezeneHust
Jatuuk remmneparypbl 300 no 350 °C 250 °C
IToTox BOIOPOAHOTO 30 no 40 mu/mMuH 40 mu1/MuH
TOMJIMBHOIO rasa
ITotox BO3MyXa 300 mo 450 my/mMuH 400 mu1/MuH
OKHUCJLIIOIIETO ra3a
Crpykrypa THna rasa N, i He He
CocraB moTOKa rasa 30 mu/mMuH 35 mn/mMun
I'aza HOCHTEND He @ 2 mn/mun (H; I'emym 6M/MuH
BbIOOPOUHBIIT)
Cpennsis nuHelHas CKOPOCTb 25 km/cex 45 xm/cex
OpHeHTHPOBOYHOE BpeMst 10 no 20 gacos 5T
OpreHTUPOBOYHOE BpeMs 140 mun 25 MuH
BBIIIOJIHEHHST

Ilocne ompenenenust peakuyn (HaKTOPOB ISl KaKAOrO KOMIIOHEHTA,
AHWIN3UPOBATh BTOPUUHBIA CTaHAAPT B KauecTBe mpoObl W yOeauTech, UTO
KOHLEHTPALUU COBMAJAIOT CO 3HAUCHUAMH JUTA CTAaHIAPTHBIX MPEIEIOB TOUHOCTH
U CMEIIEHUS U 3TOr0 MCIBITAaHUS METOAOM, OIPENENAEeTC MEXIabopaTOPHBIM

HUCIIBITAHUCM.

rae RF; - oTBeTHBIN (pakTOp KOMIIOHEHTA i;
(- M3BeCTHAS KOHLIEHTPAIHA 1;
A wHTErpUpOBaHHAA O00JIACTH MHKA 1.

(1)

11
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&

1.978-MeTaH
1 2.137-3TaH
2.250 - 3TnneH

2.708 - MponaH

3.538 - MponuneH
4.038 - N306yTaH

4.352 - n-byTtaH

ul

5.624 - t-bysan-2
5.818 - byTeH-1
6.038 - N306yTeH

r- 6.038 - c-byTeH-2

6.908 - M3oneHTaH

7.252 - n-MeHTaH

7.835- 1,3-byTagueH

H-MeHTaH

OnetuHbl C5 1 C6+

PucyHok 1 - B KayecTBe npvmMepa XxpomMatorpamMmmMbl, UCMO/b3YeTCH
yyacToK KOJIOHKWM (6e3 CrnHbl - hewt)
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PucyHok 2 - XpomaTorpamMmmMa B KayecTBe NpuMepa UCMosib3yeT KOTOHKY
MonuanmeTuncnnokcaH

9.2.2 TeopeTnyeckmne (pakTopbl OTBeTa. EcnAnM npobbl, KoTopble Obinn
aHanmM3npoBaHbl, COdepXXaT TOMbKO yrnesogopodsl M FID wcnonb3yetca ans
OMpefeneHns 3TUX KOMMOHEHTOB, TO TEOPeTUYecKue (aKTopbl OTBETA MOXET
ObITb MPUMEHEHbI. 3aTeM, pe3ynbTaTbl AOMKHbI 6bITb HOPMUPOBaHbI Ha 100 %.

9221 B Tabnuue 3 npuBegeHbl TeopeTuyeckne (hakTopbl OTBETa MaccChl NO
oTHoweHMto K MeTaHy (RRF). Wcnonb3oBaHue 3Tux (hakTopoB OyaeT OTBETOM
NONyYeHUs Pe3ynbTaToB B €AMHMLIAX MAacCbl MPOLEHTOB, KOTOPblE MOryT 6bITh
KOHBEPTMPOBaHbI B Apyrue nofpasfeneHns (KUAKWA npoueHToB ob6bema wum
MOMIbHbIX  MPOLEHTOB) MO  NOMb30BaTeNsiM MO  Mepe  Heo6XOAMMOCTM.

13
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AnbTepHATHBHI, TeopeTHdeckue (akTopsl OTBETa MOTYT OBITh MpeoOpa3oBaHBI B
JpyrHe €AMHUIBI 10 KonmmdecTBeHHoro. MamuBuayansHo amoupys Cs oneHHOB
WIA TEKCaH - IUIHOC KOMIIOHEHTHI, WM KaK, MOTYT OBIThb KOJHYECTBEHHO C
ucnons3osanueM Tex ke RRF kak Cs =/ Cg + KOMIIO3UTHBIX MTHKA.

9.2.2.2 Heob6xoaumo 10 Hayajla KamuOPOBKY CPAaBHUTH PE3yJIbTATHl PacieTOB
JUIS aTTECTOBAHHBIX 3HAYEHUH T M3BECTHBIX CTAHAAPTHBIX 3HaueHui. CrangapT
IOJDKEH COAep)KaTh BCE KOMMOHEHTH OOBIYHO HabromaeMbie B mpodax.
PesynbraThl JOJDKHBI COBIACTh B 5 % OT CepTHPHUIMPOBAHHBIX 3HAYCHHIA.
HecoBnagenne MoxkeT OBITH PE3YIBTaTOM OTCYTCTBHA HMHBCKIMH JTUHEHHOCTH,
pacKoJ WM HCIOJB30BAaHWE CTaHAApTa, TPeOOBAaHHA KOTOPOro He ObLIX
COXPAHEHHI IO TaBIICHUEM.

9.3 MOHUTOPHHI' KaueCTBa - ICPBUYHBIM WM BTOPWYHBIN CTAaHAAPT AOJDKSH
ObITh TPOAHATM3UPOBAHBI, MUHHMYM, Pa3 B HENENIO IJI1 IPOBEPKH CHCTEMEI
TOYHOCTH, KOTJIa METOJ WCIBITAHWH B PETYJIAPHOM HCIONBb30BaHUM. Ecim TecT
METO/I UCIIOIB3YETCS JIUIITh M3PEAKa, HECOOXOAMMO aHATTM3UPOBATh TIEPBUYHEIE MJTH
BTOPUYHBINA CTAHIAPT MEPeI KaXKIbIM U3 MHOXKECTBA AaHAJIN30B.

10 OT60p mpoo6

10.10160p - Ot6op mpob - Mo oOpasmy MCTOYHWKA M MO XpoMmaTorpaduu
JIOJDKHBI Bcerjia OBITh CAENIaHBI TaKUM 00pa3om, 4ToOBbl OOECTeYMTh BO BpeMs
aHaJIN3a PEMpPEe3eHTATUBHYIO BBIOOPKY. OTCYTCTBHE TOYHOCTH M aKKypPaTHOCTH B
HCIIOJIb30BAHUH ATOTO METO/Ia UCTIHITAHUSA MOXKET OBITh Han0OJIee YacTO CBA3AHO C
HeHauIexkare# npoueaypoi ordéopa npobd(cm. ASTM D 3700 u ASTM D 1265).

10.2  XKwuaxas mpoOa wHXkekropa - Jnsg mpomnuiieHa KOHLEHTpaToB, OyTaH
mpo0, wmm apyrux npod CHI', mpoGsl MOryT OBITH BBEACHBI B XHAKOM BHJIE C
ITOMOIITBIO JKHAKOTO KiIamaHa mpoOsl. PeKOMEHIyeTcs HCMOJMb30BaHUE WIMH/IPA
IUTABAIOIIETO0 IMOPIIHEBOTO THMA, Mpoba MOXKeT OBITh HCHONb30BaHAa MOJ
naprnenreM 0 1380 kIla (200 ¢yHTOB Ha KBaApaTHBIA OIOMM) BHILIEC JABIICHUE
napoB MPOOHL A0 BEIOOPKH.

10.2.1 B kamoTe, o0 MOAKITIOUCHHSA IAIHHAPA, HHBEPTHUPOBATH IMIHHJP H
YUCTKY MallbIX aJHUKBOTOB, MPOObI uepe3 KIamaH Ha IWIMHAP YAAJAnach Biara
WJIHA TBEPbIC YACTHULIBI, KOTOPHIE MOTYT IPUCYTCTBOBATE B MPOOE.

10.2.2 TloakIrOUMTE CTAHAAPT JKUAKOCTH ITOJ JaBjIeHHWEM "MpoObI B" HOPT
JKUAKOCTH Kiamad oTOopa mpol M OJM3KUX OTXOJ0B BEHTHIALMOHHBIX 3alIOPHBIX
KiaamaHa. [ToAKIIOYUTh CTaHAAPTHYIO JXKMIKOCTB MO JaBJieHHEM "TpOOHL B" MOPT
KHIKOCTH KJaraH oT0opa npod u ONM3KAX OTXOM0B BEHTHIALIMOHHBIX 3aIIOPHBIX
knamana. OTKPHITh BBIMMYCKHOH KIamaH Ha CTaHJAPTHOM LWIAHAPE U OTKPHITH
orxoxa 3amopHoro kiamaHa Ha 10 mo 15 cexyHn, 4ToOBI MO3BOJIUTH  0OpasIry
MIOTOKA MPOUTH Yepe3 KiamaH otoopa mpod. [IpombpIBka Ki1anmaHa HECKOIBKO pa3 A0
UHBEKIUU 00ECIIEYMBAET HEKOTOPhIE MECTHBIE OXJIAXKICHHUSA, U 3TO 00ecreunBaeT
Goltee IOBTOPSEMbIC XKHUOKOCTH MHBeKIMH. Korga ®uaKocTs T€4eT uepes Kiamna,
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OBICTPO 3aKPBITH OTXO/ 3AMOPHOTO KJIAMaHa, a 3aTeM MOBEPHYTH KJIAMaH KHUAKOCTH
or6opa mpod I HHBEKIIHOHHOW IPOOHI.

10.2.3 Ecmm ucnons3yercs BapuaHT 0OpaTHON MPOMBIBKH, TIEPEHTH 0OpaTHO
B 3apaHee OMPEACIICHHOC BpEMs, B CIHBHOH KiIamaH [Uid SIIOUPOBAaHHS
Cs =/ Cs KOMIIO3UTHBIX K JICTEKTOPY.

10.3 TIIpob6sr ra3a wmmkekropa (ONMUHMA) - HCOAPATH JKUAKYIO Mpoly B
COOTBETCTBUH C mponeaypoi, mnpuseacHHoir B 10.3.1 uepes 10.3.5, wm c¢
MIOMOIIBIO OHJIAWH HarpeBaTeb UCIAPHTENb, YTO ABJIAETCA TEIUIO-BOCXOMAIICH K
orOopy KiamaHa ra3a, kak onmucaHo B 10.3.6. ®nem meis mpoOH rasa ¢ 5 go
10 mm npoOel, Ommke K BEHTWDIUMH W OaJUIOHY, W TO3BOJIAIOT MPOOHI
YPaBHOBEIIMBATh JABJICHWE 1O aTMOC(EpPHOro AaBIEHUS (OCTAHOBICH MOTOK)
nepes BBeIeHHEM NIPOObI B MOTOK ra3a-HOCUTEJIA.

Tao6auma 3 - TeopeTnyeckas Macca 0THOCHTEIbHO K03¢ duipieHTa
¢axkTopHBIX 0TBETOB

KomnoHnenTt RRF; | KomnoHeHT PPD1
MeTaH 1.0 | 1-Oyren 0.874
3TaH 0.937 | 2 merunmponeH (1300yTeH) 0.874
OrtuneH (3TUIICH) 0.874 | Cuc-2 6yren 0.874
IIpomnax 0.916 | 2.2 numMetni nponeH (HEONEHTaH) 0.895
TIponen (mporwien) | 0.874 | 2 merun OyTaH (M30TMEHTaH) 0.899
IUKJIONIPOTIAH 0.874 | IIponux (MeTHJ aLIETHIIEH) 0.834
2 MeTHJ pornad 0.906 | uknonenTasn 0.849
(n300yTaH)
Orunen (auermien) | 0.813 | H-nenrane 0.899
MIPONaAHeH 0.834 | 1.3 Gyraguen 0.843
OyraHe 0.906 | Cs =/ Cg + kOMIIO3UTHBII! (TOIBKO OOpPATHOIM 0.885
POMBIBKH)
Tpanc-2 -6yTeH 0.874 | > nCs (Cs= u Tsixenee) 0.885

“P® BenMuMHEL TOJyYeHHBIX U3 UCTIbITAHMH cTarnapTa ASTM D 6729.
Bce oTBeTHbIe HaKTOPBI OTHOCHTENBHEI K METaHy, B COOTBETCTBUH ¢ PopMynoit:

MW 1
" NC, MW, .~

methane

rne RRF; - OTHOCUTEIbHBIN KO3 GHULIHEHT peakiii KaKAO0T0 KOMIOHEHTA II0 OTHOLISHHIO
K METaHy;
MW ;- MosekyIsipHas Macca KOMIIOHEHTa,
NC; - ancino aToMOB yIiIepoaa B MOJIEKYJIe KOMIIOHEHTA,
MW yeihane - MOTIEKYIIIpHAS Macca METaHa.

10.3.1B kamoTe, 10 NOAKIIOYEHHUSA IIWIWHAPA, WHBEPTUPOBATh LWIHHID H
YUCTKY MAaJbIX QJIMKBOTOB NPOOBI Yepe3 KiIamaHa Ha LWIMHAP NOpoOBl s
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yIAJICHHS BIIArH HITA TBEPIBIX YACTHI], KOTOPBIC MOTYT PHCYTCTBOBATb.

10.3.2 TlpukpennTs cocyx BHIOOPKH, cocTosmeH W3 ABYX OOBESANHEHHBIX
IIAPOBBIX KPAHOB M C BHYTPEHHHM OOBEMOM TPHONHM3HTENHHO B 1 MIT B KHIKAH
BBIXOJ HA TUIIOBOM COCYJIE.

10.3.3 OBakymposars cocyx npumepro 0,13 xI1a (1 MM pT. CT.), B TOM UnCie
MOJKITIOYCHHUE K KHUJIKOCTH BBIX0/1a U3 TIPOOKI COCy/Ta. 3aKpHITh BCE KITAMaHBbI.

10.3.4 MeieHHO OTKDBITh THIIOBOM KJIalaH BBIXOJ@ THUIOBOTO IIMJIHHIApPA
JUIA 3alOJIHEHUA COCYAA SKMAKOCTbIO. OTKPbITh BXOAHOW LIAPOBOHM KilamaH
BTOPHYHOTO COCY/Ia M 3alOJIHUTH COCYH XHIKOCTHIO. Jlepika THHOBO#M cocya mis
KMIKOCTH BEPTUKAIBHO C BTOPHYHBIM COCYAOM HAa OCHOBAaHHH, OTKpOHTE
MIApOBO# KJAamaH BHIXOJA W MO3BOJBTE YACTH JKAAKOCTH IMPOM3BOAHTH UYHUCTKY
Yyepe3 BTOPHIHBIH COCyA. 3akpoiiTe MapoBOH KIIamaH BEIXOAA, COMPOBOXIACMBIH
BXO/IHBIM TITAPOBHIM KJIATTAHOM W THIIOBBIM IFJTAHIAPAYCCKIM KJIAIIAaHOM BBIXOJ1A, B
TaKkoM NopsAKe. Pa3beIMHATE BTOPUIHBINA COCYI.

10.3.5 Coenunure BTOPUUHBIA COCYJ ¢ KOHTEHHEPOM € MPHOIH3UTEIbHBIM
oosemMom 100 My, KOTOPHI COCTUHSACTCS C KIamaHaMH WIJIBl WK KJamaHaMu
otkmoueHus. OTKPHITh KOHTCHHEPHBIC KJIAlaHkl W BaKyHPOBATh KOHTCHHED M
COCIMHAIOIMA TPYOONMpoBO/. 3akpodTe KOHTCHHEPHBIM KJIalaH BbIXOAa H
MEIJICHHO OTKPOWTE BTOPHYHBIM KIIAaH BBIXOJA COCYAA, YTOOBI TO3BOIHTH
KAIKOMY 00pa3iy MCHapsTcs B SBAKyHPOBAHHOE CYIHO. 3aKpoOiiTe BCe KITAITAHHI.
Konreiinep wa 100 w™Mm  Oymer comepxarh map, KOTOPBIH  sABISAETCS
IIPEACTAaBATEIBHBIM [UIA KHIKOTO MPOOBI, M TOJydaeTe W30BITOYHOE NABIICHHE
69 - 138 kIla (10 - 20 ¢yHTOBR Ha KBaApaTHBIA MIIOWM). OTOT Ta3 MOXKET
HCIOMB30BaThCs, 4YTOOBI NPOM3BECTH UHCTKY THIIOBOM mMeTid KiIamaHa
OCYILECTBIICHHS BEIOOPKH Ta3a, Kak omucano B 11.1.

10.3.6 Kpome TOro MOXKET WCIOJB30BATECA HArpeToe WCmapAroIeecs
YCTPOMCTBO OHJIAMH (JCHCTBYIONICE YCTPOUCTBO), KOTOPOE MPOCIIEKEHO BBICOKOM
TEMIIEPaTYPOii K KJIaNaHy OCYIIEeCTBICHHU BEIOOPKH Ta3a.

YceTpo#icTBO  HOMKHO COCTOSATh W3 oOvema TpyOel oxomo 10 wmi, dro
3aKMOYeHa B OTammmBacMoM Oyoke (670K domkeH ObiTh OONMBIION MacCoi,
koTopbiii  Harpesaercs mpumepro a0 60 °C). Beixog wu3 tpyOku momkeH OBITH
TEIUIO-MPOCIICIKEH W MOAKIIOUEH K KIamaHy otbopy mpod rasza. Ilomkmrounts
moxorpeB Tpyd Tepem BXOAOM MPoOBI >KUAKOCTH B IWIWHAP. VCHomp30BaTh
IOUWINHADP  BBIXOJHOTO  KjamaHa s TpoOBl, TyCTHTH depe3  TPYOH
MOCJIEIOBATEIFHO ~ HECKOJIBKO  HEOONBIIMX  AMKBOTOB  JKAAKOH  IPOOHL
Paspenmte metnm kiamama BBIOOPKY oOpasiia rasa, u9ToOBl ypPaBHOBECHTH
JIABIICHUE OKPYKAIOIIEH Cpesl, a 3aTeéM BPAINaThCs KiIamaHy ¢ OTOOpPOM rasa,
yro0Obl Tpo0a HaYaIa UCIAPATHCS.
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Ta6mma 4 - [1oBTOPAEMOCTH CTAHIAPTHOLO OTKJIOHEHHS

KommoHeHT TIOBTOPSIEMOCTb CTaHAPTHOrO OTKJIOHEHH S, 00beM B %
Meran 0.0014
JraH 0.0009
OTinex 0.0018
Ilponax 0.0731
TIpormnen 0.0854
W306yran 0.0043
H-6yran 0.0071
IIponanmen 0.0004
AneTiieH 0.0004
T2-GyteH 0.0036
1-6yran 0.0057
W3o6yran 0.0025
C,-6yTtan 0.0195
IMuxnonexHTan 0.0132
H-nenran 0.0048
1,3 6yranuex 0.0006
Merun auerunes 0.0001
3m 1-Gyran 0.0014
T2 -neHTan 0.0018
2M 2 GyraH 0.0008
1 neHraH 0.0013
2™ 1- OyTeH 0.0010
C,- neHTan 0.0007
11 Pacuer

11.1 BremHee CTaHmAPTHOS BHIYKMCICHWE KATHOPOBKH (PEKOMEHIYETCS).
BEIMHCINTh KOHIEHTPAIMIO KaKAOTO KOMIOHeHTa coriacuo @Dopmyne (2).
Ompenenury o0yl CyMMy  YIJIEBOZOPOAOB  IIyTeM  CYMMHPOBAHUS
COCTaBJIAIONMAX KOHIeHTpanmio. Eciam mpoba, kak W3BECTHO, OyOeT COAEpkKATh
TONBKO YIJIEBOJOPO/bI, TO PE3YAbTATHl MAOIKHBL OBITh HOPMAIM30BAaHBI K
100,00 %. WHorma, HOPMHPOBAHHBIE PE3YJIBETAThl He OYOYT PaBHATHCS TOYHO
100,00 % u3-3a okpyrienus. B 3ToM ciyuae, HeGOmbIIE pasaudms, Kak MPABHIIO,
Jn00aBIAOT K camMoMmy Gompimomy kKomMmoHeHTy. Kak ykaszano B 1.2, aToT Meron
WCIBITAHWA HE I[OJIHOCTHIO  ONpPEAENieT  MaTepHal, He  COOepIKalluii
YIJIEBOJIOPOIBL, B HOPMAITU3ALHUS MOXKET BEI3BIBATh HCKAXKEHHE TaHHBIX.

SC =RF x 54, 2)
rae SC; - KOHIIEHTpallks KOMIIOHEHTA 1 B 00pasie;

RF; - KOMIOHEHT (h)akTOPHOTO OTBETA 1, U
SA; - uATETpUpOBaHHAs 0OIACTh MMHKA 1.
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11.2 Pacuer TeopeTHUECKHii OTHOCHTEIBHOTO pe3ynbTaTa KaauOposku. Eciu
FID wucnonesyrorcsi Ais ONpenelieHWs TEX KOMIOHCHTOB, TO TCOPCTHUECKHE
(akTOpEl 0TBETa, Kak epeuncieHo B Tabmnme 3, MOryT OBITh IPEMEHEHBI BMECTO
RF;. Pesynerater qomxasl 061Th HOpManu3oBaHsl K 100 %. Wcnons3oBaHue 3THX
(bakTopoB OTBETAa MPHBEAECT K PE3YJBTATAM B MACCOBBIX EIMHHIAX MPOIEHTA,
KOTOpblE€ MOTYT OBITb NPEOOpa3oBaHbl B APYTHE CAMHHMIH (KHJIKAN TPOIEHT
o0beMa WM TPONCHT MOJb) MONB30BATEAMH 0[O MEPEe HEOOXOAMMOCTH.
AnbTepHaTHBBI, TeOpeTHUSCKIe (haKTOPBI OTBETA MOIYT ObITh NpeoOpa3oBaHbl B
JpyrHe €AWHUIBI [0 KOJWYECTBEHHBIX. KONHYECTBCHHOE WCIIONB30BAHKE
TEOpPeTHUEeCKAX (DAaKTOPOB OTBETa HE YUHTHIBACT HAIMYUEC KOMIIOHCHTOB HE
coeprKalme yrieBoxopoasl. KoHBepCHOHHBIE BEIYHCIICHHUS CAMHHIEL B KAYECTBE
mpumepa mpuBeneHsl B ASTM D2421. Ecnu KOMITOHEHTHI HE COACpIKamIae
YIJIEBOJOPOA NPUCYTCTBYIOT, TO PE3YJIBTaTHl MCIONB3YS 3TOT METOJA pacdera He
OyrmeT mpeACTaBUTEALHBIM WK ACHCTBUTEITHHBIMH.

12 Otuer

OTueT KOHIEHTPAIMKM KaXKAOTO KOMIIOHEHTa KaK >KUAKHIA MNPOLEHT o0bema
(mpoueHT 1o 06bemy) ¢ TounocTbio 10 0,01 %. 12,2 HHAMBHAYATBHO SIIOMPOBAT
Cs olefin m rekcan - mmoc COM KOMITOHEHTE MOTYT OBITH COOOIICHBI OTACIHHO,
WM CyMMHPOBAHHBI BMECTE B TPYTIITHL

13 ToyHOCTH M OTKJIOHEHHE MET0Aa

13.1Tounocte aTOro Mmeroma wucneiTanus (Tabmuma 4) ompenensercs
CTATUCTHYECKOH AKCIEPTHU30# OrpaHHICHHON MEXITa00PaTOPHEIME PE3yIbTaTaMH.
Tounsle AaHHBIE ABIAIOTCS IPEIBAPUTENBHBIMEA M JOMOTHUTEIbHBIMHA JTAHHBIMH,
KOTOpele OymyT pa3paboTaHel B MexsIaOOpPaTOPHOH COBMECTHOHW IIporpamme
WCUBITaHWH,  depe3  HATh JIET A0 MOBTOPHOTO MAOMyLIeHWs, TpedyeMoro
0O0IIECTBOM.

13.2 Tak xak B HACTOALIEE BPEMs AOCTYNHbI HE YIOMAHYTHIE MaTE€pPUaIbl U
OTCYTCTBHE WH(MOPMAIMM, YTO MOXKET HOBJUATh Ha OTKJIOHCHHE IAHHOTO
TECTOBOTO METO/IA.
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IIpunoxenne A
(ungpopmayuonnoe)

Al. ®akTOopBI TEOPETHYECKHX 0TBETOB

Al.1 IIpeoGpa3zoBaHre OT Macchl 10 OCHOBaHUS 00beMa — npeobpa3oBaHue B
KauyecTBe IPUMEPA TEOPSTHUECKMX MAaCCOBBIX (DakTOpPOB OTBETa K (pakropam
orBeTa oOBeMa mpencrtasineHsl B Tabmuue Al.l. Tak kak MeraH TpyAaHO
mojiepxkuBarhk HanekHo B cranaapre CHI, sti dakTophl oTBETa IpeacTaBICHBI
otHOcHTENFHO N-OyTana.

Al.2 C