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HAUMWOHANBbHBLIA CTAHOAPT POCCUNCKOWNW OEALEPALUUNMU

FA3bl YTNMEBOAOPOAHbBIE CXKWXXEHHBIE M CMECU NPONAH-NMPOMUNEHOBBIE

OnpegaeneHue yrrneBo4opoaoB rasoBoi xpomarorpaduen

Liquefied petroleum gases and propane-propene mixtures. Determination of hydrocarbons by gas chromatography

Dara BeeaeHua — 2017—01—01

1 ObnacTb NpUMeHeHUs1

1.1 Hacrosiumin ctaHgapT yctaHaBnNuBaET KONMMYECTBEHHOE onpeaeneHne nHAUBUAYanbHbIX Yrnesoao-
poaoe C—Cyg B CXIDKEHHBIX YINEBOAOPOAHbIX rasax (LPG) n cMecsix nponaHa u NponuneHa, 3a Uckniove-
HWEM NPOMUMEHA BbICOKOI YUCTOThI. CoepxaHne KOMMOHEHTOB onpeaensioT B auanasoHe ot 0,01 % 06. ao
100 % 00.

1.2 HacToALmMil METO/ HE NO3BONAET JOCTOBEPHO ONPEAENATL YINEeBoAOpPOabl Tshkenee Cg U HeyImeso-
[OpoAHbIE MaTepuarbl, MO3TOMY AN NOMHO xapaktepuctukm LPG MoryT notpeboBarbcs AONONMHUTENBHbIE
UCMbITAHUS.

1.3 3HayeHusa B eamHuuax CU cuutaiotcst craHaapTHbiMU. 3HaYeHUa B CKOOKax npuBeaeHbl ANS UH-
cdhopmaumu.

1.4 B HacTosiLLEM CTaHAapTe He NpPeayCMOTPEHO pacCMOTPeHue BCeX BONpocoB obecneveHus 6eso-
NacHOCTH, CBSI3AHHbIX C €ro NnpumeHeHneM. Monb3oBaTens HACTOALLEro CTaHAapTa HeCeT OTBETCTBEHHOCTb 3a
yCTaHOBMNEHWE COOTBETCTBYIOLLMX NPaBUS MO TEXHUKE BE30NacHOCTU U OXpaHe 300PO0BbA, a TakKe onpeaens-
€T uenecoobpa3HoOCTb MPUMEHEHUS 3aKOHOAATENbHLIX OFPaHUYEHUI Nepes ero UCNosb30BaHUEM.

2 HopmatuBHbI€ CCbIFIKU
B HacTosLleM craHaapTe UCnonb3oBaHbl HOPMATUBHbBLIE CCbINKU HA cneaylouwue craHaaprbl:

2.1 Cranpaptel ACTMY

ACTM [ 1265 CranpaptHas npaktuka otbopa npob CxmkeHHbIX yrnesoaopoaHbix (LP) raszos, py4Hon
Metog [ASTM D 1265, Standard practice for sampling liquefied petroleum (LP) gases, manual method]

ACTM [ 1835 CranaaprHasa cneumdmkaums Ha OxmkeHHble yrnesogopoaHble (LP) raswl [ASTM D 1835,
Standard specification for liquefied petroleum (LP) gases]

ACTM [1 2421 CranpaprHas npakTuka nepecyerta pesynsratos onpeaenenus Cg u Gonee nerkux yrne-
BOZOpPOAOB B 06bEM rasa, o6bem xuakoctu unm maccy (ASTM D 2421, Standard practice for interconversion
of analysis of Cg and lighter hydrocarbons to gas-volume, liquid-volume, or mass basis)

ACTM [1 2598 CraHgapTHas nNpakTuka BbIYMCIEHUSI HEKOTOPbIX (PU3UYECKUX CBOMCTB CHUMNKEHHOrO
yrnesogopoaHoro (LP) rasza no komnoHeHTHOMY coctaBy [ASTM D 2598, Standard practice for calculation of
certain physical properties of liquefied petroleum (LP) gases from compositional analysis]

ACTM [1 3700 CranpaprHas npaktuka orbopa obpa3suos LPG ¢ ucnons3oBaHuemM nnasaioLlero nopiu-
Ha (ASTM D 3700, Standard practice for obtaining LPG samples using a floating piston cylinder)

ACTM [1 6729 CraHaapTHbIi METOA onpefeneHns UHANBUAYanbHbIX KOMMOHEHTOB MOTOPHbLIX TONNUB
Ana asuraternen ¢ ICKPOBLIM 3aXXMFraHMEM C UCTONb30BaHUEM BbICOKO(D(EKTUBHO ra3oBoi xpomarorpadum

1) YTouHuTb ccbinku Ha craHgapTel ACTM MoxHo Ha caiite ACTM www.astm.org unu B cnyx6e noaaepxku
knuentoB ACTM: service@astm.org. B nHdopmaumoHHom Tome exerogHoro cbopHuka crtaHgaptoB (Annual Book of
ASTM Standards) cnepyet obpallarbcs K CBOAKE CTaHAAPTOB eXerogHoro cbopHuKka cTaHAapTOB Ha CTpaHuue caiTa.

M3pnaHue ocbuumansbHoe
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Ha 100-meTpoBoI kanunnapHoi konoHke (ASTM D 6729, Standard test method for determination of individual
components in spark ignition engine fuels by 100 metre capillary high resolution gas chromatography)

ACTM E 355 CranpaptHasi npakTuka nNo TEPMMHAM U OMpPeAeneHusM B rasoBOn xpomartorpaduu
(ASTM E 355, Standard practice for gas chromatography terms and relationships)

ACTM E 594 CrtanpaprtHas npakTuka TeCTUPOBaHUSA NNaMEHHO-UOHU3AUUOHHBLIX 4E€TEeKTOPOB, UCMOSMb-
3yeMbIX B ra30BOW MK CBEPXKPUTUYECKOMN XMAKOCTHOW xpomaTtorpacuu (ACTM E 594, Standard practice for
testing flame ionization detectors used in gas or supercritical fluid chromatography)

ACTM E 1510 CraHgapTHasa npakTuKa YCTAHOBKU OTKPbITbIX KBAPLEBbIX KANUIISPHbLIX KOMIOHOK B ra-
30Bble xpomatorpadel (ACTM E 1510, Standard practice for installing fused silica open tubular capillary col-
umns in gas chromatographs)

2.2 O6wuit ctanaapt Kanaabi?)

CAN/CGSB 3.0 Ne 14.3 CranaaptHbiii METOA MCNbITaHMA ANA uAEHTUUKaLMKU yrnesoAopOAHbIX
KOMMOHEHTOB B aBTOMOOMIbHLIX GEH3MHaxX ¢ MCNonb3oBaHMeMm ras3osoi xpomarorpacdum (CAN/CGSB 3.0
Ne 14.3, Standard test method for the identification of hydrocarbon components in automotive gasoline using
gas chromatography)

2.3 Cranpapt Accoumauum nepepa6orunkoB rasa’)
GPA Std 2145—03 ans rekcaHa (GPA Std 2145—03 for hexane)

3 TepMuHbI 1 onpeaeneHus
B HacTosAweM cTaHgapTe NPUMEHEHbI CREAYIOLIME TEPMUHBLI C COOTBETCTBYIOLLUMMW OnpeaeneHuamn:

3.1 O6wue TepMuHBbI U onpeaeneHus

3.1.1 JononHutenbHble TEPMUHBI NO ra3oBow xpomatorpadum npuseaeHol B ACTM E 355.

3.1.2 cxuxeHHble yrnesoaopoaHble rasnl (LPG) [liquefied petroleum gas LPG)]: YrnesogopoaHbie
rasbl, KOTOPbIe MOTYT XPaHUTLCA UK UCNONL30BATLCS B XXMAKOM COCTOSIHUM NPU CXATUU U/NNU OXTAXKOEHUU.

3.1.2.1 NosicheHue — LPG 0Gb14HO cOCTOAT U3 C5 1 C4 ankaHoOB M ankeHOB UM MX CMeCcen u coaep-
»art He 6onee 10 % 06. yrneBogopoaoB ¢ 66bLLMM KONMYECTBOM aTOMOB yrnepoaa. [laBneHune HacbIWEeHHbIX
napoB o6bI4HO He npeBbiwaet 2000 klMa npu Temnepatype 40 °C.

3.2 TepmuHbI, XxapakTepHble ANA HACTosALWero ctTaHgapra:

3.2.1 nponaH-nponuneHoBble cMmecu (propane/propene mixtures): Cmecu, COCToawmMe B OCHOBHOM U3
nponaHa v nponurneHa, B KOTOPbIX coAepKaHue 04HOro U3 yKa3aHHbIX KOMNOHEHTOB, Kak NpaBuno, CoCTaBns-
et ot 30 % macc. go 85 % macc., a cogepxaHue Apyroro KOMNOHEHTa cocTaBnsAeT O0nbLUYI0 YaCTb OcTaTKa.

TosapHbii nponad no ACTM [] 1835 aBnsierca TUNUYHLIM NpeACTaBUTENEM BbILLEYKA3aHHOW CMECU NpPo-
OYKTOB.

3.2.1.1 NosicHeHne — CoaepxaHne Apyrux NPUCYTCTBYIOLLMX KOMIMOHEHTOB — He Bonee 10 % macc.

4 CymHOCTb MeToaa

AHanusupylot o6pasel] CKMKEHHOTO YITIEBOAOPOAHOIO rasa MeTO0M ra3oBoi xpomarorpadun, BBO-
Asi NnpoBy B XMAKOM MU ra3006pasHOM COCTOSIHUM C MOMOLLbIO KpaHa-Ao3aTtopa. CpaBHUBAIOT NOMyYEHHbIE
pesynbTatbl C COOTBETCTBYIOLMMU PE3yrbTaTamu, Nofy4eHHbLIMU A5t KOMINOHEHTOB CTAHAAPTHOW CMECH 13-
BECTHOTO COCTaBa MIK C UCMONb30BAHUEM YNCTLIX YITIEBOA0PO/0B, PA3AENeHHbIX NPU OIMHAKOBbIX YCMOBUAX.
CpaBHMBAIOT BPEMS yAEPXMBAHUSA U NNOLLAAM TUKOB XpoMartorpaMmbl 00pasua ¢ pesynsratamu, NonyYeHHbI-
MU ANt CTAHAAPTHOW CMECU MITU YMCTBIX YINEBOAOPOAOB.

5 Ha3HaueHue n npuMeHeHue

5.1 OnpepenexHue CoaepXaHusi YrnesoAoPOAHbLIX KOMMOHEHTOB B CXXMMKEHHBIX YINEBOAOPOAHBIX ra3ax
U NPONaH-NPOMNUIIEHOBBLIX CMECSAX HEOOX0AUMO ANA NPAKTUYECKOrO NPUMEHEHUA U peanusaummu Matepuana.

2 Wmeetcsi B CGSB, Canadian General Standards Board, Gatineau, Canada K1A 1GB. Cm. caiit CGSB
WWW. pwgsc.gc.ca/cgsb.

3) MoxHo npuobpectu B Gas Processors Association (GPA), 6526 E. 60th St., Tulsa, OK 74145, cMm. cailT
WWW.gasprocessors.com.
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Ona obecneyeHus kayecrea npoaykuum TpedyloTCA TOUHbIE AAHHbIE NO XMMUYECKOMY COCTaBYy UCXOAHOrO
cbipbs unu Tonnuea. MNpu ucnonb3osaHuu n nepepabortke LPG cnenosbie KONMMYECTBA HEKOTOPbIX YINEBOA0-
pPOAOB B UCXOAHBIX Marepuanax MoryT okasbiBaTb HebnaronpusiTHoe BO3i€NCTBMeE.

5.2 [laHHble NO KOMMNOHEHTHOMY COCTaBY CXWXEHHOrQ YIneBOAOPOAHOIo ra3a u cMecer nponureHa
MOXHO MCMONb30BaTh ANsi BbIMUCEHNA (PUNYECKMX BENIMYMH, TAKUX KAK OTHOCUTENbHAA NAOTHOCTb, AaBne-
HWE HAaCbILLEHHbIX NApPOB M OKTaHOBOE Yucrno (cm. ACTM [1 2598). MNMpeunsMoHHOCTb U JOCTOBEPHOCTL Onpe-
OeneHnsa KOMMOHEHTHOro CocTaBa HEPTENPOAYKTOR BaXHa NPU UX UCMOSb30BaHUMN.

6 Annapartypa

6.1 lasoBbIin xpomaTorpad (GC)

MoXHO ncnonb3oBaThb NOOON ra3oBbli Xpomarorpad, OCHaLWEHHbIA TEPMOCTATOM 4S8 NIMHEWHOro nNpo-
rpaMmmmUpoBaHusi TeMrnepaTypbl KOSIOHKM. PerynmposaHue Temneparypbl Npu aHanu3e JomkHo obecneynBartb
NOBTOPSIEMOCTb BPEMEHMN YAEPKUBAHUA C TOYHOCTbLIO A0 0,05 MuH (3 C).

6.2 fetekTop

Ons coeauHeHun, npuseaeHHbIX B Tabnuue 1 (cm. ACTM E 594), cneayet NpUMEHSTb NNAMEHHO-UOHK-
3auUnoHHbIn aetektop (FID) ¢ uyBCTBUTENBHOCTLIO HE Bonee 0,5 ppm (Monb).

Tabnuuya 1—pegnonaraemblil NOpAL0OK BbIXOAa KOMMOHEHTOB U BpeMs yaepXusaHusa

BblyucneHHoe Bpemsa BblumcneHHoe Bpems yaep- MRameHHo-
yAepXunsaHuAa XuBaHUA (C ncnonb3oBaHUeM MOHW3a ﬂeTeKTOp
(c ucnonbsoBaHueM YCOBMIA 3KChnyaTayum ka- . no Tenno-
HaumeHoBaHWe KOMMOHEHTA o LUMOHHbBIN
ycnosun aKkcnnyata- NUNNAPHBIX KOFTOHOK ,D,J'II/IHOI7I oTeKTO npoBogHoO-
LMK KOMOHOK 100 M € MONMANMETUICUIOK- A FID P ctn (TCD)
HP-PLOT Al,03), MuH caHoBoW ason), MUH (FID)
Cs—Cg OreduHbl + cMech (obpar- A)

Has npogyeka) — X X
Cwmecs rasos Bozgyxa (O,, Ar, N, A)

CO,) — — X
MeTaH 1,9 6,5 X X
OTaH 2,1 6,7 X X
MponaH 2,7 7,3 X X
Linknonponax 3,4 — X X
MponeH 35 72 X X
2-MetunnponaH (13o6yTaH) 4,0 8,4 X X
bytaH 42 9,5 X X
MponagueH 4,7 — X X
OTUH (aueTunen) 5,0 — X X
mpaHc-byTeH-2 55 9,9 X X
ByteH-1 56 9,2 X X
2-MeTtunnponeH (1306yTeH) 57 9,1 X X
2,2-umeTnnnponaH (HeoneHTaH) 59 10,1 X X
yuc-byten-2 6,2 10,6 X X
LuknoneHTaH 6,7 25,8 X X
2-MetunbyTaH (M3oneHTaH) 6,8 14,0 X X
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OkoHYaHue mabnuubl 1

BbluncrneHHoe Bpems BbluncrieHHoe Bpems yaep-
MnameHHo-
yAepX1BaHNS XUBAHUS (C NCMOSb30BaHNEM HetekTop
o WOHU3a-
HanMeHoBaHMe KOMAOHEHTa (c ucnone3oBaHem YCroBuii KCnyaTaLumm ka- HOHHLIIA o Tenso-
YCIIOBWI SKcnnyaTa- MUNIAPHBIX KONTOHOK AMUHOM d MPOBOAHO-
AETEKTOP
LMK KONOHOK 100 M ¢ NoNMANMETUNCUINOK- (FID) ctu (TCD)
HP-PLOT Al,O3), MUH caHoBoW hason), MUH
[eHTaH 72 16,9 X X
Bytaguen-1,3 75 9,3 X X
MponuH (MeTUnaueTuneH) 7,9 — X X
Cymma oneduHos Cg 1 Cg, 8,11 go — X X
3aBepLUeHus

A) He ncnonsaytor.
B) KoMMnoHeHTbI ¢ 4ncrioM atomoB yriepoaa Cs, MOXHO ONPEAEnUTh 1 3anucaTb UHAUBUAYabHO.

6.2.1 MoxHO ucnonb30Barb Apyrue AeTeKTopbl (OTAEMNbHO UMM COEAUHEHHbIE NOCMneA0BaTeNbLHO) NpPU
yCrnoBuu, 4T0 OHU ByayT obecneynBaTb AOCTATOUHbINM OTKMMWK, IMHENHOCTb U YYBCTBUTENBHOCTL ANA U3Mepe-
HUA TpebyeMbIX KOHLEHTPaLUI KOMMNOHEHTOB.

6.3 O6paboTka AaHHbIX

MOXXHO MCMONb30BaTh MO0 UMEIOLLMINCA B NPOAAXKE UHTETPATOP MIIM KOMMbIOTEPHYIO cucteMmy cbopa
[OaHHbIX Ans 0To6paxkeHna xpomaTtorpadnyeckoro curHana getekropa v BbluMCneHus nnowaamn nuka. Cucre-
Ma gormkHa o6ecneynBaTtb BO3MOXHOCTb KanmbpoBKM U NONYYEHUS OKOHYaTESNbHbIX AaHHbIX CO CKOPPEKTUPO-
BaHHbIMWU pe3ynbrartaMmn U BbIMUCNEHUA NnoLaan nuka.

6.4 Cucrema BBoga ob6pasua

HezaBucumo ot cocTosiHUA Npodbl (KUAKOrO UMK ra3zoobpasHoro), KpaH Ans BBOAA TOYHOIO KONUYecTBa
obpasua u COOTHOLLUEHME AeneHuss NoToka BbIGMpaloT TakuMm 06pa3oM, 4YTobbl ob6ecneunsanach Tpedyemas
YYBCTBUTENBLHOCTb U COAEpXKaHWe KOMNOHeHTa B o6pasue He NpeBbiano BepxHEro npeaena SIMHEWHOCTH
AeTekTopa.

6.4.1 Mpu Mcnonb3oBaHMKU KanUSPHbIX KONOHOK ras3oBbit XxpoMartorpad AomkeH ObiTb OCHALLEH Ha-
rpeeaembiM YCTPOWCTBOM AN BBOAA NPOO B U30TEPMUYECKOM peXxuMe ¢ aeneHnemM notoka. B 3aBucumoctu
oT o6bema BBOAUMON Npobbl M TPebyeMon YyBCTBUTENBLHOCTU UCNOMNbL3YIOT COOTHOLLEHNE AENEHUA B UHTEp-
Bane ot 5:1 8o 200:1 ¢ TuNu4HLIM 3Ha4YeHnem 100:1. Mpu ucnonb3oBaHUK HacaaoO4HON KONMOHKKU He Tpebyetca
YCTPOICTBO AN BBOAA Npob C AeneHneM noToka, MOXHO UCNONbL30BaTb OTBEPCTUE AN BBOAA NPOOLI.

6.4.2 OT60p NPOG B KNOKOM COCTOAHUMU (PEKOMEHAYEMDIN)

lasoBbiit xpomatorpady AomkeH ObITb 000pyAOBaH KPAaHOM ANA BBOAA anUKBOTLI 00pa3ua B XXMAKOM
COCTOSIHUM B YCTPONCTBO A4Nns BBOAA Npo6 ¢ AeneHuem notoka. MoXHO UCNONb30BaTb KpaHbl 4Na BBoAa Npob
B XKMJKOM COCTOSIHUU C PUKCMPOBaHHLIM 06beMom ot 0,2 Ao 0,5 mkn unu 06bemom, obecnevmsaomm obHa-
PY>XEHME MUHMMANbHOTO coaepXxaHua, npuseaeHHoro B 1.1. KpaH aomkeH BblaepXXmMBatb AasneHne, Npesbl-
waiouiee He meHee Yem Ha 1380 klMa (200 psi) gaBneHue HaCbILWEHHbIX NapoB o6pas3sua npu paboyen Temne-
patype kpaHa. Ha Bbixoae U3 nopta kpaHa-go3aropa Ana 0TBoAa razos AOIMKEH ObiTb YCTAHOBNEH 3anOpHbIN
KpaH. MNepea noprom BBoaa obpasua B kpaH-403aTop AN yaaneHus us obpasua mexaHudeckux npumecen
OOIKeH ObITh YCTAHOBMNEH HACAA04YHbIN CeTYaTbin UnbLTP ¢ pasmepom nop ot 2 Ao 7 Mkm. KpaH-gosarop gon-
»eH obecneynBatb NOBTOPAEMOCTb 00bema BBOAUMOI NPOObLI He MeHee 2 % oTH. KpaH-4o3aTop Ha ra3oBom
xpomarorpadge aomkeH ObiTb pacnonoXeH Takum ob6pasom, 4tTobbl OH MOr paboTaThk Npu Temnepartype OKpy-
aiowen cpeabl. Pekomenayetca ansa otéopa npob ncnonb3osatb NPO600TOOPHUKK C NNABAIOLWUM NOPLUHEM
ONSA CHWKEHUS MW UCKNIOYEHUA UCNAPEHUA NETYYMX KOMNOHEHTOB B CBOOOAHOE NPOCTPaHCTBO. [NpoBooT-
6opHUKM ¢ npoGon LPG, 3anonHeHHble Ha 80 % obbema, A0MKHbI HAXOAUTLCA NOA AABAEHMEM UHEPTHOro
rasa, Hanpumep renus, Ana o6ner4yeHun nepemeLLeHne CXKEHHOrO rasa u TOYHOro Beoaa o6pasua B XMakom
coctostHun. MuHumanbHoe pekomeHayemoe aasneHue 4omkHo Obimb Ha 1380 kMa (200 psi) Bbiwe gaBneHus
HacbILLEHHbIX NApoB 06pa3ua. Ana onpeaeneHns 3Ha4YeHUS 4aBNeHUA MOXHO UCNONb30BaTb MaHOMETP. Me-
pean nogadven gasnexHua cneagyet yoeautbes, 4To NPo600TOOPHUK, AaBTOMATUUECKUE NIMHUMN U KPaHbI-403aTOPbI
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xpomarorpaca obecneumsatot 6ezonacHyo paboty ¢ npoboii nog gasneHneM. OBbIYHO Mexay 6annoHoM ¢
renvem u npobooTGOPHUKOM YCTaHaBMUBAOT 0OpaTHLIN KranaH Ans NpefoTBpaLUeHUs 3arpsasHEHUs!, ecnu
JaBneHune B NpobooTOOPHUKE BbILLE, YeM B BannoHe, NoAAEpXKMBAEMOM NPU NOBLILLEHHOM AaBMNEHUU.

6.4.3 Beoa npo6bl B ra3006pa3HoOM COCTOAHMMU (NMPU HanM4unn)

[nsa BBoaa npo6bl B ra3006pasHOM COCTOSIHUM MOXHO UCTONb30BaTh LUECTU- MNU AECATUXOA0BOM KpaH
C NeTNeBbIM 103aTOPOM HapPY>XHbIM agumeTpom 1,6 mm (1/16 gronma) BmectuMocTbio 200 Mkn, obecneunsa-
loLLMIA BBOA, chuKCMpoBaHHOTO o6bema npobbl. Takoi KpaH AOMKEH pasmMewiaTbes B 060rpesaeMom kopnyce
C TEMMEepPAaTypOii BbiLLE TEMNEPATYPbI KUNEHUS CAMOTO BbICOKOKMMALLEr0o KOMNOHeHTa npo6bl. Mepea BBOAOM
npoby NponyckaloT Yepes CMeHHbI OUNLTP U3 HepxasetoLwen ctanu (put) ¢ pasmepom Nop ot 2 40 7 MKM
unu membpanHbiit punetp. Kpan gomkeH obecnevmBaTs NOBTOPSIEMOCTb BBOAA 06pa3ua He meHee 2 % OTH.

6.5 PerynupoBaHue nogauu rasa

[a3oBbIit xpomaTorpad AOIMKEH ObiTb OCHALLEH YCTPOMCTBOM MOAAYU U KOHTPOMSA ra3a-HOCUTENS, a Tak-
e JETEKTOPOM ra3oB. YCTPOWCTBO AOIMKHO COAEPXaTb ra3oBbiii DaNmnoH, MOHWXAIOWMIA PeaykTop U Tpyoky
AN N0Aa4Yu U KOHTPONSA MacChbl UM AABMEHUS ra3a Ans TOUHOTO perynupoBanus pabotel npubopa.

i pumMmedaHune 1 — BonblMHCTBO nocTaBLMKOB obecneynBaloT rasoBble xpomaTorpacpbl COOTBETCTBYHOLLUMH
YCTPOWCTBAMM MMM PEKOMEHEYIOT UX.

6.6 CucTemMa KOJIOHOK/peBePCUBHbIN NEPeKIioyalowMn KpaH

Mpu HeobxoammocTyu Ans onpeaenenlus Cs onedmHoB/Cg, MOXHO UCMONb30BATh BbILLIEYKA3AHHLIA MHO-
FOXOAO0BOW KpaH. Perynmpylot cxemy npoMbIBKM 0OPaTHbBIM MOTOKOM B COOTBETCTBMU C PEKOMEHAALMAMU U3-
roToBUTENS.

6.7 KonoHku

Mepea ncnonb3oBaHMeM KONOHKW KOHAULIMOHUPYIOT B COOTBETCTBUU C PEKOMEHAALIMAMU U3TOTOBUTENS.

6.7.1 AHanuTuyeckas KoroHKa

PekoMeHayeTCA WCMOmnb30BaTb OTKPbLITYIO KanNUIIAPHYIO aHanuMTU4ecKkylo KOSIOHKY AnuHoM 50 M,
BHYTPEHHUM auametrpom 0,53 MM, ¢ NOpUCTLEIM crioem copbeHTa Al,O5, aesakTuenpoBaHHbiM Na,SO,, —
PLOT Al,O4/Na,SO,. MNopsAoK yaep>KMBaHUsA KOMMNOHEHTOB ra3os 3aBMCHUT OT crocoba Ae3akTueauum KOnoH-
ku (MpepynpexaeHue — Cnegyet ybeautbCs, YTo KONOHKA He aacopbupyet nponaaueH u 6ytaguensl, 4Yto
XapakTepuayeT CTeneHb Ae3akTuBaLMmu KOMOHKM).

6.7.1.1 Onsa nogaepxaHna adPeKTUBHOCTU KOMOHKU MOXET NoTpeboBaTbCsl Nepuoagu4eckoe KOHAULM-
OHWpOBaHue.

6.7.1.2 MoxHO ucnonb3osatb NOOYKO KONOHKY, obecnevnBatoLyo TpedbyeMmoe pasageneHne KOMNOHEH-
TOB. MOXHO UCMONb30BaTb KOMOHKK AnuHOW 100 M, BHYTPEHHUM AnameTpom 0,25 MM, C TOMLWMHON NAEHKN
HenoaBWXHOM hasbl 0,5 MKM, NpUMeEHsieMble B MeTogax ucnbitaHuii no ACTM [1 6729 u CGSB 3.0 Ne 14.3.

6.7.2 MpeakonoHka (npu He0BX0aMMOCTH)

Bropas kononka TpefyeTcs ans npombiBaHnsa C, onednHOB n/unm rekcaHa+ (Cg,) 06paTHLIM NOTOKOM C
NoMOLLBIO peBepcuBHOro/obpaLlatoLero noTok kpaHa. MoxxHO ncnonb3oBaTh N6y NPEAKONOoHKY, obecneyn-
BaIOLLIYIO pa3aeneHne MHTePeCcyLUX KOMMNOHEHTOB U CMECU BbICOKOKUMALLMX KOMMOHEHTOB. MOXHO UCMOrb-
30BaTb KanunnspHble KONOHKN AnuHou ot 10 4o 30 m, BHyTpeHHUM guametpom 0,53 MM, C TONLMHON NAEHKN
HEenoABWXHON hasbl NONUAUMETUIICUITOKCAHA UIN MONMSTUNEHINIMKONS 1 MKM UNKU CEKUMKN KONMOHOK ASIMHOM
oT 9 10 15 CM 13 TaKOro e marepuana, Kak y aHarnMTu4eckoin KONoHKK, unu nodyio npeakonoHky, obecneyu-
BatoLLyto Tpebyemoe yaepxusaHue oneduHos C;, rekcaHos u Gonee Taxenbix KOMNOHEHTOB. MpeaKonoHka
Heobxoauma Ans npeaoTBpaLLeHus nonagaHus 6onee TsHKenblX KOMMNOHEHTOB B aHANUTUYECKYIO KONMOHKY U
nepeMeLLeHns ux odparHsiM NPOMbIBAHUEM HA AETEKTOP AN KONMMYEeCTBEHHOTo onpeaenenus. MNpegkonoHka
TaKkkKe MOXET yAepXKuBaTb BOAY U KUCNOPOACOAEPKALLME YINEBOAOPOAHbIE COeANHEHWS, KOTOPbIE TaKKe He
PEKOMEHAYETCA BBOAUTL B AHANUTUYECKYIO KOMOHKY.

7 PeakTtuBbI U MaTepuanbl

7.1 lasbi-HOCUTENMN

PekomeHAyeTCs NponyckaTb UMEIOLLMECS B NPOAAXKE rasbl-HOCUTENN Nepe/ BBEAEHWEM B Xpomarorpa-
bUYECKYIO KOMOHKY Yepes yCTPOMCTBA AN OCYLLEHUS W MNOTMOLLEHNS KUCIOPOAa, Harpumep MOMeKynspHbie
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cuta. CneaylotT MHCTPYKLMAM M3rOTOBUTENA NO UCMOMb30OBAHUIO TakKUX YCTPOWUCTB M NpU HEOGX0AUMOCTU UX
3aMEHSIIOT.

7.1.1 Bogopop 4nctoToi He meHee 99,995 %, c cogepxanuem soabl He Gonee 0,1 ppm (Mpeaynpex-
AeHune — J1erkoBoCnnamMeHsIoWUNCA ras noa BbICOKUM AaBEHUEM).

7.1.2 Tenun ynctotoin He meHee 99,995 %, ¢ cogepxaHuem Boabl He Bonee 0,1 ppm (Mpeaynpexae-
Hue — JlerkoBocnnameHsIoLmMinca, MOXET ObiTb BpeAHbIM AN 3A0POBbS UMW CMepTENbHLIM NPU NPOrnaTbl-
BaHUW UINK BAbIXAHWN).

7.2 lMa3bl-geTekTopbl

7.2.1 Bogopoga 4nctoTon He MeHee 99,99 % (MpeaynpexaeHue — JIErkoBOCNIAMEHAIOWMIACA ra3 nog
BbICOKUM AaBMNeHNeM).

7.2.2 Bo3sayx, conepaiymin He 6onee 10 ppm kaxaoro u3 o6LLero konmyecTsa yrnesoaopoaoB 1 BOAbI
(MpenynpexaeHne — Martepuansl ABASAIOTCA NEFKOBOCNNAMEHSAIOLLMMUCS U MOTYT ObITb BpeAHbIMU ANS 340-
POBbA UK CMEPTENLHLIMU NPU NPOrNarbiIBaAaHANU UNK BﬂblxaHVII/I).

7.3 CranpgapTHble o6pasubl

7.3.1 Yucrora peaktuBoB

CnegfyeT uMcnosnb30BaTh peakTuBbl ksanudukaumm 4. a. a. Ecnu HeT apyrux ykasaHuii, peakTuBbl JOK-
Hbl COOTBETCTBOBATHL cneuudukauuam Komutera no aHanMTMYeCKUM peaktupam AMEPUKAHCKOTO XUMUYECKO-
ro o6ecrtsa®). MoxHO MCMOMb30BaTL PEaKTUBbI APYrod KBanubukaLmm, ecnm npeaBapuTeNbHO yCTaHOBNe-
HO, YTO YNCTOTA PEaKTUBA HE CHUXAET TOMHOCTb ONpeAeneHus.

7.3.2 3TanoHHbIe ra3oBble CMeCu

[Ana kayecTBEeHHOW U KONMYECTBEHHOW KanMbpPOBKM MOXHO UCMONbL30BaTh UMEIOMECA B NPOAAXE UH-
AuBMAYyanbHbIE rasdbl unu ux cMecu. O6pasel STaNOHHON ra3o0BO CMECH 10IDKEH ObITb NOArOTOBNEH rpaBUMe-
TPUYECKU U CepTUULIMPOBAH; CcNeayeT yKkasbiBaTb 3HAYEHUSI TPABUMETPUYECKON U BbIMUCNEHHON 0OBLEMHON
KOHLIeHTpaLuun. B cBA3K C BLICOKUM NapLuanbHbIM JaBMEHMEM, OKa3biBAEMbIM METAHOM U STUSIEHOM, cCneay-
€T orpaHuuymnBaTh UX cogepxaHue B cmecu a0 0,2 % o6.

KannbpoBouHble CTaHAapTbl BCEraa AOMKHbI HAXOAWUTLCA B LIMIMHAPE C NnaBalowuM NOpLUHEM noa
AasneHnem He MeHee yem Ha 1380 kMa (200 psi) Bbiwe AABNEHUA HACLILWEHHbIX NApoB cMecu (npeanonara-
€TCsl UCNOMNb30BaHNE UCTOYHMKA NOCTOSIHHOIO AasneHus). MOXHO NnpuMeHATb 06blvHbIe BannoHbl Ans Xpa-
HeHusa LPG npu ycnosun obecnevenus Tpebyemoro gasneHus. Ans kanubposku npubopos cneayeT UCMOrb-
30BaTb CMECU B XXMAKOM COCTOSIHUM C COAEPXKAHUEM KaXO0ro U3 aHanM3upyeMbiX BELLECTB, NEPEUYNUCTIEHHBIX
B Tabnuue 1, B COOTBETCTBUM C TUMOM aHanusupyemoro LPG (MpeaynpexaeHne — Marepuansl ABNSOTCA
NerkoBoCnnaMeHsIWMMUCS N MOTYT ObITb BPeAHbIMU ANA 340POBbA UM CMEPTENbHLIMU NPU NPOrNAaTbIBAHUM
Unn BAbIXaHUN).

7.3.3 Kanu6poBouyHas razoBas CMeCb

[nsi KOHTPONS NPELM3NOHHOCTU U CMELLIEHUA MOXXHO MCNONb30BaTh CMECb U3BECTHOTO COCTaBa, aHarno-
TMYHYIO0 aHanu3npyembimM obpasuam. CMecu B XXMAKOM COCTOSSHUW BCEraa AOMKHbI HAXOAUTLCS B LUNUHAPE C
nnaearoLiMM NOpLUHEM NOA AaBreHuem He MeHee yem Ha 1380 kMa (200 psi) Bbilwe AaBNEHMA NAPOB CMECU
(npeagnonaraeTca UCMONb30BAHUE UCTOMHUKA NOCTOSTHHOTO AAaBAEHUS).

8 MoparoroBka annapartypbl

8.1 Hacrpausalor annaparypy B COOTBETCTBUU C UHCTPYKLIMAMU U3rOTOBUTENSA UMK YKA3AHUAMMU HACTO-
ALero ctaHaapra.

8.2 YcraHaBnuBaloT U KOHAULUOHUPYIOT KOMIOHKY B COOTBETCTBUM C MHCTPYKUUAMU uarotosutens. Mpo-
Leaypbl YCTAHOBKU U KOHAMLMOHUPOBaHUSA KONOHOK npuseaeHsl B ACTM E 1510.

8.3 YcraHaBnuealoT paboune napameTpbl razoBoro xpomarorpada. Mepen kanubposkoW v BBOAOM
npoObl cTabunuanpytot npubop. Tunosbie paboune napameTpbl KONOHkM PLOT 1 KanunnspHoi KONOHKKM C He-

4 Reagent Chemicals, American Chemical Society Specificatios, American Chemical Society, Washigton, D.C. (Xu-
Mudeckune peaktuebl. Cneundukalms AMepuKaHckoro xummudeckoro oblyecTtsa, BalumHrtoH, okpyr Konym6us). Mpegno-
XKEHUA No NPOBEpPKe peaKTUBOB, He BXOASALLMX B CNIMCKU AMePUKaHCKOro XuMmyeckoro obllectea, — cM. Analar Snandards
for Laboratory Chemicals, BDH Ltd., Poole, Dorset, U.K. (MucTele o6pasubl Ans nabopaTopHeIX XMMUKATOB), a Takke the
United States Pharmacopeia and National Formulary, U.S. Pharmacopeial Convention, Inc. (USPC), Rockville, MD. (®ap-
makones CLUA n HauWoHanbHbI hapMaKkororMyeckuii CnpaBoYHUK).
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noaswxHon ason n3 100 %-HOro NONMANMETUNCUNOKCAHA NpMBEAEHbI B Tabnuue 2. YCnosus, NpuBeaeHHbIE
A5 KOSTOHOK C NONNAMMETUACUIIOKCAHOM, 9KBUBANEHTHbI YCNOBUAM, YCTaHOBMNEHHbIM B ACTM [1 6729.

Tabnuuya 2 — CraHgapTHble paboyne napameTphl

KaI'II/IJ'IJ'IFlpHaFl KOJTOHKa
AnnHoit 100 m, BHyTpeH- [ PLOT/AIL O, AesakTUBMpoBaH-
HaumeHoBaHue napameTpa HUM gunameTpom 0,25 MM, Hblll Na,SO,, AnuHoi
C TONWWHON MIEHKM 50 M, BHYTPEHHUM JUameTpom
100 %-Horo nonuaumeTun- | 0,53 MM, € TOMNLWMHON NIEHKU
cunokcaHa 0,5 Mkm nopuctoro copbeHTa 15 MKM
O6paTHbIA NOTOK — —
HavanbHasa Temnepatypa, °C 0 80
Bpems yaepxuaHus HecopbupytoLlerocs KOMNOoHeHTa, MUH 15 1
CkopocTb nporpammupoBaHus 1, °C/MuH 1 10
KoHe4yHas Temneparypa, °C 50 200
CkopocTb nporpaMmmupoBaHus 2, °C/MuH 2 —
KoHeyHada Temnepartypa, °C 130 —
CkopocTb nporpammupoBaHus 3, °C/MuH 4 —
KoHe4Hasa Temnepatypa 270 —
KoHeuHoe BpeMsi yaepXuBaHusi HeCopoOUpYHOLLErocst KOMMO-
HEHTa, MUH 0 12
TemnepaTypa uHxekTopa, °C 250 250
O6rem obpasua, MK 0,2—0,5 0,2
CooTHOLIEHNE AeneHuns NoToka 175:1—275:1 100:1
TemnepaTtypa getektopa, °C 300—350 250
CKkopocTb NoTOKa Bogopofda — TOMMUBHOIO rasa, Mi/MuH 30—40 40
CKOpOCTb NMOTOKa OKUCIIAIOLLEro rasa — Bo3gyxa, Mi/MUH 300—450 400
BcnomorarenbHblii ras A30T unu renui lenuit
CKopOCTb NOTOKa BCMOMOraTenbHOro rasa, Min/mmH 30 35
CkopocTb rasa-Hocutens, Mi/MuH [enuin unv Bogopog — 2 [enuin — 6
CpefHaAs NMHeNHasa CKOpOCTb raza-HoCUTenNs, cMm/c 25 45
CkopocTb 06paboTku faHHbIX, I Ot 10 go 20 BknroM. 5
MpubnusutensHoe BpeMs NpoBefeHNs aHanusa, M1UH 140 25

8.4 MonyyaloT xpomarorpammbl CTaHgapTHOro obpasua w/unu npobbl. Cneayet yb6eauTbCsl, YTO HU
OZIMH U3 NONYYEHHbIX MMKOB HE NPEBbLICUIT BEPXHIOK rpaHuLly AnanasoHa ycTponcTaa 06paboTku AaHHbIX (npy
NOSHOW LUKAse Ha AaHHbIX YCTPOWCTBAX BCE NMUKU MMEIOT CUMMETPUYHYIO pbopmMy KpuBbIx [aycca B oTnuyue
OT NUKOB C NIMOCKMMU BepLUMHamMK). MNorpelHoCcTb onpeaeneHnst NNowaamn nMKOB KOMMOHEHTOB HE JOIDKHA
npesbiwath 2 %. Cnegyet MCNONb30BaTb OAUH U TOT Xe 06beM npobbl (COOTHOLLIEHME AENEHUS) ANA BCEX
aHanus3oB BO BCEM AuanasoHe. [pumepbl XxpomaTtorpaMmm NpUBEAEHbI HA PUCYHKaxX 1 1 2.
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OTKINMK getekTopa 6
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Bpems yoepxuvBaHus, MVH

1 — MeTaH (1,978 muH); 2 — sTaH (2,137 MuH); 3 — aTuneH (2,250 muH); 4 — nponaH (2,708 muH); 5 — nponuneH (3,538 muH);
6 — usobyTaH (4,038 MUH); 7 — H-OyTaH (4,352 muH); 8 — mpaHc-ByTeH-2 (5,624 mMuH); 9 — OyTeH-1 (5,818 MUH); 710 — n3obyTeH
(6,038 MUH); 17 — yuc-ByTeH-2 (6,293 MUH); 12 — n3oneHTaH (6,908 MUH); 73 — H-neHTaH (7,252 MuH); 14 — 6yTagueHn-1,3 (7,835 muH);
15 — Cg onedpunbl U Cg,
PucyHok 1 — MpuMep XpomaTorpammMbl ¢ UCMONb30BaHUEM OTKPbLITOW KanunspHOA KONOHKN ¢ NOPUCTLIM CoeM
(6e3 o6paTHOro NpomblBaHWS)
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Bpems yaepxvBaHusi, MUH

1 — MeTaH; 2 — 3TeH; 3 — 3TaH + aleTuneH; 4 — nponeH; 5 — nponax; 6 — nponaaueH; 7 — U3o6yTaH; 8 — u3obyTeH; 9 — 6yTeH-1,
10 — GyTaauen-1,3; 11 — v-OyTaH; 12 — mpaHc-OyTen-2; 13 — yuc-OyTen-2; 74 — n3oneHTaH; 15 — H-NeHTaH

PVICYHOK 2 — lNpuMep XpomaTtorpammbl, nonyquHoﬁ Ha KONOHKe ¢ NONUAUMETUNCUNOKCAaHOM
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8.5 KpaHn BBOAA NpoO6 B XXMOKOM COCTOSIHUM (DEKOMEHIYETCS)

BpeMs BKIMIOYEHNS 1 BLIKMIOYEHUS KPaHa YCTAHABMNMBAIOT B COOTBETCTBUM C UHCTPYKLIMEN U3FOTOBUTENS.

8.6 Kpan BBOAa npo6 B ra3oo6pasHOM cocTOsitHUM (NPU HanMyuu)

Bpems BKNOYEHNSA 1 BBIKIIOYEHUS KpaHa YCTaHaBMMBAKOT B COOTBETCTBUU C MHCTPYKUMEW U3roToBuTeNs.

8.7 KpaH nepeknioyeHus Ha o6paTHOe NpoMbIBaHue (NMpu Hanu4um)

YCTaHaBNMBAaIOT KPaH B MOMOXEHUM «BbIKI1.», NO3BOMNSAS 0GpaTHOMY NOTOKY HEMPEPLIBHO NPOXOANTL Ye-
pes NpeaKonoHky. Mepea BBOAOM UNK NOCHE BBOAA NPoObLI BO3BPALLAIOT KpaH B MOMIOXKEHUE «BKIL.», HanNpas-
nss NoTok o6pasLa Yepes NPeakonoHKy. Bo3BpaluatoT KpaH B NONMOXKEHUE «BbIKIL.» B MOMEHT, ONPEAensieMbiit
SMMUPUYECKU, KOTOPbIA 3aBUCUT OT ASMHbI U TUMA UCMONbL3YEMOI NPEAKONOHKU. [p1 3TOM NpeaKornoHKa u
[ETEKTOP NPOMbIBAIOTCA 06PATHLIM NOTOKOM Nepes 3MNioupoBaHUEM KOMMOHEHTOB M3 aHANUTUYECKOH KOMOH-
ku. OnpeneneHne BpeMeHu NepekrioueHna MOXeT noTpeboBaTb MHOTOKPAaTHOrO MOBTOPEHUSI NMpoLeaypbl U
WHTepnonauumn. Bpems, onpeaeneHHoe Npu 3Tl Npoueaype, A0IMKHO BOCPOM3BOAUTLCSA Ast BCex 06pasLoB
aHanoru4yHoro cocraea.

9 KanubpoBka un ctaHgapTMsaums

9.1 KauecTtBeHHOe onpegeneHuve

Bpems yaepmBaHusi KOMNOHEHTOB ONPEAENSIOT NO pe3ynbTaTtaM aHanu3a 3TanoHHbIX CMecel U3BeCT-
HOro cocraea Tak e, kak ans npo6 (cm. pasaen 10). TunuyHble BpEMEHa yaepXXMBaHus npuseaeHbl B Tabnu-
ue 1.

9.2 KonuyectBeHHOe onpeaerieHue

[ns KOppeKTMPOBKM OTKMMKA AETEKTOpa Ha yrnmesoaopoabl, onpeaensemMble N0 HacTOAWEMYy METOAY,
NCNonb3ylT KOIPPUUMEHTbl oTKIMka. MoxHo ucnonb3osartb KO3(MULMEHTbI OTKIMKA, ONPEeAereHHbIEe 3KC-
nepuMeHTanbHO UM YCTAHOBMNEHHbIE TEOPETUYECKHU.

9.2.1 KoacpdunumneHTbl OTKNUKA, OnpeaeneHHble 3KCNepPUMeHTasIbHO

OnpegensioT KO3hDULMEHT OTKNUKA KOMNOHEHTOB, aHANU3NPYS CTaHAAPTHLIE KANUOPOBOYHbIE CMECH
npu 3Ha4YEeHUAX JaBNEHUss U Temnepartypbl, kak ana npobul (CM. pasaen 10). Ansa kaXgoro KOMNOHEHTA, Npu-
CYTCTBYIOLLETO B KannGpoBOMHOM CTaHAAaPTe, BbIMMCAAIOT KO3hduuneHT otknuka no opmyne (1). Cneayer
YYUTbIBATb, YTO HEKOTOPLIE UHTErPaTOPbl UMM CUCTEMbI KOMNLIOTEPHON 06PaboTKKU AaHHBIX MOTYT ANSA BbIYUC-
neHvs ko3hPULMEHTOB OTKMMKA UCNONBL30BaTh APYryto hopmyny (B HEKOTOPLIX CRy4Yasx o6paTHyio npuee-
AeHHoN). MNMocne onpeaeneHns KO3 duumeHTa oTkNMka ANns Kaxaoro KOMMNOHEHTa aHanNnU3UpYIOT B KayecTBe
obpasLa BTOpPUYHLIA CTaHAapT 1 yoexaaloTcs, YTO KOHLEHTpaLUmMM COBNaAaloT Co 3HaYEHUAMN ANs cTaHaapTa
B NpeJenax npeuusmoHHOCTH U CMELLIEHUA ANA AAHHOIO METOAA UCTIbITAHUM, YCTAHOBMEHHbIX MO pe3ynsratam
MexnabopaTopHbIX UCTLITAHUIA.

RF;=C,/A, )

rae RF; — kxoapuuneHT OTKNmMKa Anst i-ro KOMNOHEHTa,
C; — WU3BECTHOE COAEPXKaHME i-r0 KOMMOHEHTA,;
A; — VHTErpupoBaHHas nnouiaab NuKa /-ro KOMMOHEHTA.

9.2.2 KoadppuumeHTbl OTKNMKA, yCTAHOBIIEHHbIE TEOPETUYECKU

Ecrnu ananusupyemble o6pasupbl cogepXar TONbKO YrNeBoaopoabl U ANA onpeaeneHusi uX coaepxaHus
ncnonb3yetrca FID, MOXHO ucnonb3osarb KOIPMULMEHTbI OTKIMKA, YCTAHOBIIEHHbIE TEOPETUYECKUN. Pesynb-
TaTbl AOMKHbI BbITb NpuBeaeHsbl K 100 %.

9.2.2.1 B tabnuue 3 npuBefeHbl 3Ha4EHUA OTHOCUTENBHBIX MAcCOBbIX KOAPPMLUNEHTOB oTKNNKa RRF,
NOSyYEHHbIX TEOPETUYECKUN OTHOCUTENBHO HECOPOUMPYIOLLErOCA KOMMOHEHTa — MeTaHa. Mpu UCNonbL30BaHUK
3TUX KOIDPULMEHTOB OTKNMKA MOMNYyYalOT PE3ynbLTaThl B MPOLEHTaX N0 Macce, KOTOpbIE Npu HEOBX0AMMOCTH
MOXHO npeobpa3oBaTb B Apyrue e€auHuLbl — NPOLEHTbI N0 0ObEMY UMM MONSIPHbIE NPOLEHTLI. 3HaYeHUs
MacCOBbIX KO3(PPULNEHTOB OTKINMKA, YCTAHOBMNEHHbLIX TEOPETUYECKM, MOXHO npeobpasoBaTtb B ApYr1e Konu-
4YeCTBeHHble eAnHuULbl. MHAMBUAYansHO antoupytouime oneduHbl Cg u/unn Cg, MOXHO ONpPEAenuTb Konu4ye-
CTBEHHO, UCMNOMb3yA OAMH U TOT e KO3(PPULMEHT oTKNuKa RRF.
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Tabnuuya 3 — 3Ha4eHUs OTHOCUTENbHLIX MaCcCOBbIX KOI(PPULMEHTOB OTKNMKa RRF, YCTAHOBMEHHLIX TEOPETUYECKN

HaumeHoBaHWe KOMMoHeHTa RRF " HammeHoBaHWe KOMMNOHeHTa RRF
MetaH 1,0 ByTen-1 0,874
OtaH 0,937 2-MeTunnponeH (n3obyTeH) 0,874
OTeH (aTUneH) 0,874 yuc-ByTeH-2 0,874
MponaH 0,916 2,2-[AumeTnnnponaH (HeomneHTaH) 0,895
MponeH (nponuneH) 0,874 2-MeTunbyTaH (M3oneHTaH) 0,899
Linknonponax 0,874 MponuH (MeTUnaLleTuneH) 0,834
2-MeTtunnponaH (n3obyTaH) 0,906 LinknoneHTaH 0,849
OTWH (aueTuneH) 0,813 H-TleHTaH 0,899
MponaaveH 0,834 Bytaaunex-1,3 0,843
ByTaH 0,906 Cmecu onednHos Cg/Cg+ (TonbKo ¢ 06paTHOI NpoayBKoiA) 0,885
mpaHc-ByTen-2 0,874 OneduHbl C5 1 Cs, 0,885

9.2.2.2 [0 kanuBpoBKN CNeayeT CpaBHUBATL BbIYUCIIEHHbLIE PE3YNLTaThl C NACMNOPTHLIMU 3HAYEHUSAMU
AN U3BECTHOrO CTaHAapTHOro obpasuya. CtaHaapTHbIi 00pasel AOMKEH COAEKaTb BCE KOMMOHEHTbI, UMe-
towynecs B npo6e. Pesynbrartel onpegeneHus coaepXaHns KOMMNOHEHTOB 0MKHbLI COBMAaAAaTh C TOUHOCTLIO 0
5 % cepTUdMLMPOBAHHOIO 3HAYEHUA. HapyLueHne NMHENHOCTM BBOAA NPOBLI UK UCMONb30BaHUA CTaHaapT-
Horo o6pasLia, KOTOPbIA HEe HAXOAMUIICA NOA AABMNEHUEM, MOXKET NPUBECTU K HECOMOCTABUMBIM Pe3ynkTaTam.

9.3 KoHTponb KkavyecTBa

Mpwn perynspHOM NpoBEAEHUU UCTbITAHWUI NEPBUYHbINA UM BTOPUYHbLIN CTaHAAPTHLI 0bpa3sel cneayer
aHanu3upoBaTb HE MEHee OJHOr0 pa3a B HeAeno ANs NPOBEPKU TOYHOCTU cucTembl. Mpu HeperynsapHom
NPOBEAEHNN UCTLITAHUA MEPBUYHBLIA UK BTOPUYHBINA CTaHAAPTHLIN obBpasel aHaNU3NPYIOT Nepea KaXabim
aHanu3omM.

10 MpoBeneHUe UCNbITaHUN
10.1 OT60p NPOO

O160p nNpo6 n3 nctouyHunka o6pasua n Ansa xpomarorpacdupoBaHus BCeraa A0MMKEH rapaHTMpOBaTh Npes-
CTaBuTEnbHY0 NPody AnA aHanu3a. MpeuusnoHHOCTb U TOYHOCTb NPY NPOBEAEHNU HACTOSILLErO METOA A Yalle
BCEro He BbINOMHAETCA M3-3a HenpasunbHOro otbopa npob (cM. ACTM [ 3700 n ACTM [ 1265).

10.2 Bog npo6bl B XXMAKOM COCTOSIHUM

MpoOBy kOHLEHTpaToB NponuneHa, o6pasuoe bytaHa unu apyrmx o6pasuos LPG MOXHO BBECTM C NO-
MOLLbIO KpaHa Ana Beoaa npo6 B uakoM coctosiHum. Mpeanonaraercs, 4to odpasew oTobpaH B LIUAMHAP C
nnasaiowum nopuiHeM u npoba nepes NpoBeeHMEM aHanNU3a Haxoaunack NoA AaBNEHUEM, NPEBbILLAIOLLUM
AaBneHne HacbiWEeHHbIX napos Npobbl Ha 1380 kMa (200 psi).

10.2.1 B BbITSDKHOM LLKady nepea noAkniovYeHneM LunuHapa ero NnepesopaymBalor U NpPonyckaloT He-
6onbLuoe konNMuecTBO obpas3ua Yepes KnanaH UunuHapa AnA yAaneHWsa u3 HEro Brarv Uim TBepAbIX YacTul,.

10.2.2 MoAKNo4AIOT CTaHAAPTHYIO XXMAKOCTb NOA AABIIEHUEM K KpaHy nMopTa BBOAA Npod B XKMAKOM CO-
CTOSIHUM U 3aKPbIBAIOT BEHTUNALMOHHBIA kKpaH. OTKPbLIBAIOT 3aMOPHbLIA KNanaH Ha CTaHAapTHOM LMIMHApe U
BEHTUNSALMOHHBLIN KpaH Ha 10—15 ¢, no3Bonss obpas3uy npotekarb Yepes kpaH Ansa otbopa npo0. MNpombiBka
KpaHa HeCKonbko pa3 o6pasuoM nepea ero BBOAOM NPUBOAUT K NOKanNbHOMY OXNaXaeHuto, obecnevnsaio-
wemy 6onee BbICOKYIO MOBTOPSIEMOCTL BBEEHUSA NPOOLI B XXMAKOM COCTOAHUM. Koraa XmakocTb TEYET Yepes
KpaH, GbICTPO 3aKpbIBAIOT BEHTUNSALMOHHBIA KpaH, a 3aTeéM NoBOpa4MBaloT kpaH otbopa npod B »WUAKOM CO-
CTOSiHMM Ha BBeAeHue obpasua.

10.2.3 lNpu ucnonbsosanum 0O6paTHON NPOAYBKU NMEPEKIIOYAIOT KPaH B 3apaHee onpeeneHHoe Bpems
Ang anoupoBaHUa oneduHoB Cs/Ce+ cMecen A0 AeTekTopa.
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10.3 Kpan ana BBegeHusA npo6 B ra30o6pasHOM COCTOAHUM (NpU HanNu4mm)

Mcnapsiiot o6pasey B XKMAKOM COCTOSIHUM B COOTBETCTBMM € npoueaypon no 10.3.1—10.3.5 nnu ¢ no-
MOLLIbIO HarpeToro UcnapuTens, KOTOPbI HarpeBaeT knanaH otbopa npob B razoo00pa3HOM COCTOSIHWUM, Kak
onucaHo B 10.3.6. Mepen BBogom o6pasLia B MOTOK ra3a-HOCUTENA Yepes NPoOooTOOPHYIO NETNO ANA raso-
o6pasHbix Npo6 nponyckatoT ot 5 o 10 Mn Npobbl, 3aKPbLIBAIOT KPaH LMUMUHAPA U NO3BOMNSAKOT AABEHUIO NPO-
Obl CPABHATLCA C aTMOCEPHLIM faBneHneM (NpepbiBaHNE NOTOKA).

10.3.1 [0 noaknio4YeHns uunuHAp C nnasaroliMM NOPLUHEM NEPEBOPaAYMBAIOT B BbITSXKHOM LUKady U
nponyckaioT HeGonbLUYy0 NopLUMio NPoGbl Yepes KpaH ANA yaaneHusa Bnaru unu TBepabix Yactull.

10.3.2 MNpucoegnHAIT BTOPYD €MKOCTb, COCTOALLYIO M3 ABYX LUAPMKOBLIX KranaHoB, COEAWHEHHbIX
BMECTE W UMEIOLLUX BHYTPEHHWUI 06beM NpubnuantensHo 1 mn Ana npodbl B XKUAKOM COCTOSAHUN.

10.3.3 CHwxaloT gaerneHne Bo BTOPOW eMKOCTU npumepHo o 0,13 klMa (1 MM pT. CT.), B TOM Yucne B
COEAVHEHWU C BbIMYCKHbIM OTBEPCTUEM COCyAa AN 06pasLia B XXMAKOM COCTOSAHUU. 3aKPbIBAIOT BCE KManaHbl.

10.3.4 MeaneHHO OTKPLIBAIOT KpaH Npo6ooTOOPHOro UMnuHapa ¢ 06pasuUom, YToObl 3an0nHUTL coeau-
HeHue XnaKocTbio. OTKPLIBAIOT BMYCKHOW LLIAPWKOBBINA KnanaH BTOPOV €MKOCTW U 3aMnoNHAT €€ XUAKOCTLIO.

YaepxusaioT BEPTUKANbHO COCYA C XMAKUM 06pa3LioM 1 AONONHUTENIbHON eMKOCTBIO CHU3Y, OTKPbIBAIOT
BbIMYCKHOM LLUAPUKOBBINA KranaH 1 No3sonsoT NOPLUM XNMAKOCTU NPOUTH Yepes BTOPYIO EMKOCTb.

3akpbIBaOT BbIMYCKHON LLAPWKOBLIN KnanaH, MOTOM BNYCKHOW LUAPUKOBBIM KnanaH 1 BbINyCKHON KnanaH
uunuHapa ¢ obpa3uom B ykasaHHOW nocneaosaTensHOCTU. OTCOEAMHAIOT BTOPYIO EMKOCTb.

10.3.5 Mogknio4atoT BTOPYIO EMKOCTb K KOHTEMHEPY € NpUONUM3nTensHOn BMecTumocTbio 100 mn, oc-
HaLLEeHHOMY Mronb4atbiMM UM 3anopHbiMu knanaHamu. OTKPbIBAKOT KranaHbl KOHTEWHEpa, BaKyyMUPYIOT
KOHTEMHEP M COeAUHUTENbHYIO TPYOKY. 3aKkpbiBalOT BLIMYCKHOW KPaH KOHTEWHEpa U MEASIEHHO OTKPbIBAKOT
BbIMYCKHOM KpaH BTOPOI eMKOCTU, 4TOObI xuakuin obpasel, ucnapunca B BaKyyMMpoBaHHOM cocyae. 3akpbl-
BaIOT BCE KpaHbl. KOHTEeHep BMeCTUMOCTbIO 100 M CoaepUT UCMapUBLLMIACA ras, KOTOPbIN SABNAETCA Npea-
CTaBUTENEM XMAKOro obpasua n umeetr MaHOMeTpu4eckoe gasneHue ot 69 go 138 kMa (ot 10 ao 20 psi).
OTOT rasz MOXHO UCMONL30BaTL AN OYUCTKM METNIEBOrO Ao3aTopa KpaHa-go3aropa aAns ssoga npob rasa, kak
onucaHo B 11.1.

10.3.6 [ns HarpeBaHus knanaHa otbopa npo® MOXHO UCNONb30BaTb HAarpeBaeMblli ucnapurtens, Co-
cToAwmin n3 Tpybkm o6bemom npubnuautensHo 10 mn, pasmeLleHHoN B HarpeTtom 6noke (MacCuBHLIN ONOK,
TeMnepartypy KOTOpOro noaaepXvBatotr npubnuautenbHo 60 °C). CoeaMHSIOT KpaH uunuHapa ¢ npoton B
XUAKOM COCTOSIHUM C BXOZIHBIM OTBEpCTMEM 060orpeBaemMoit Tpybku. C NOMOLLbIO BbINMYCKHOTO KpaHa npo6o-
OTOOPHOIO LIMNMHAPA NOAAIOT HECKONBbKO HEOOMbLUMX arMKBOT XMAKON NpoObl Yepe3 Tpyoky. Mo3sonsioT Aas-
nexHuto B npo6ooTOOpPHOIM NeTne knanaHa otbéopa npo6 B ra3006pa3HOM COCTOSIHUM CPABHSATLCS C JaBNIEHUEM
OKpy>aloLLei cpeabl, a 3aTeM NOBOPaYMBAIOT knanaH otbopa npob rasa ans Beoga ucnapeHHoro obpasua.

11 BbluMcneHus

11.1 MeTtoa kanMOpPOBKM NO BHEWHEMY CTaHAAPTY (PEKOMEHAYEMbIN)

Bbluucnsaior cogepxaHue Kaxaoro komnoHeHTta no dopmyne (2). ObLiee KONMUYeCTBO YrneBoaopoaos
onpeaensioT CyMMUPOBAHMEM COAEPXKAHUA KaXAoro KOMMoHeHTa. Ecnu u3aBectHo, 4to obpa3sey coaepxur
TONbKO YIMEeBOAOPOAbI, TO pe3ynbraTbl A0MKHbI ObiTb NpuBeaeHbl kK 100,00 %. Bo3aMOoXHO, YTO B pesynbrarte
OKpyrneHus pesynsrarbl npuBeaeHua He 6yayT pasHbl 100,00 %. B 3Tom cnyyae pasHOCTb, Kak NpaBuio, Npu-
0aBnAOT K COOTBETCTBYIOLLEMY 3HAYEHUIO ANSI KOMMOHEHTA C MAKCUMaribHbIM coaep)xaHueM. [laHHbIn MmeToa
(cM. 1.2) He ucnonb3yloT ANs onNpeaeneHns COAePXXaHUst HEYIMEBOAOPOAHBIX KOMNOHEHTOB, U BbILLEU3TIOXKEH-
Haa npoueaypa MOXET NPUBECTU K MONYYEHUIO HEAOCTOBEPHbIX PE3YNbTaToB.

SC;= RF;- SA; 2
rae SC; — coaepxaHue Fro KOMIMOHEHTa B npobe;

RF; — K03h(PULIMEHT OTKIMUKA i-TO KOMMOHEHTa;
SA; — WHTErpupoBaHHasi NNowWwaab NUKa j-ro KOMMOHEHTA.

11.2 Metoa kanMGpoOBKM NO OTHOCUTENbHbLIM KO3(ULMEHTAM OTKIIMKA, YCTAHOBJIEHHbLIM
TeopeTuyecku

Ecnu ans onpeaenenus cogepxaHusa KOMNOHEHTOB ucnonb3yercs FID, BMecTo Ko3hULMEHTOB OTKNK-
ka RF;MOXXHO MCNOMb30BaTh YCTAHOBMEHHbIE TEOPETUHECKN KOI(PMDULIMEHTLI OTKNUKA, NPUBEAEHHbIE B TAONK-
ue 3. Pesynbratel npuBogat k 100 %. MNpu nCNoNb30BaHWM ykadaHHbIX kOAPULUMEHTOB OTKNMKA Pe3ynbrarhl,

1"
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nony4aemble B NpOLEHTax No Macce, Npu HeOOXO0AMMOCTUN MOXHO NEePEBECTU B Apyrue eanHuubl (NPOLEHTbI
no o6bemMy MM MONAPHbIE NPOLEHTbI). TeOpPEeTUYECKN YCTaHOBMNEHHbIE OTHOCUTENbHbIE KOSPMULUEHTBI OT-
KNnuKa nepes KONMMYECTBEHHLIM OMpPEAENEHMEM TaKKe MOXHO npeobpasosaTb B Apyrne eauHuubl. Konuye-
CTBEHHbIE ONPEAENEHNs C UCMOSb30BaHUEM TEOPETUYECKN YCTAHOBIIEHHBIX OTHOCUTESbHBLIX KO3(PPULUNEHTOB
OTKIIMKA TaKKe HE YYUTbIBAKOT HANWYNE HEYIMEeBOAOPOAHBIX KOMMOHEHTOB. MNpumMepbl npeobpasoBaHuii npu-
BeaeHbl B ACTM [1 2421. MNpu HaNW4Mu HeyrnesoaopOAHbIX KOMMNOHEHTOB PE3ynbTaTbl UCMbITAHWIA NO HACTO-
awemy metoay OyayT HeAOCTOBEPHBIMM.

12 MpoTokon ucnbiTaHUM

12.1 B npOTOKONE MCMbITAHUI YKa3blBAIOT COAEMKAHNE KaXKaoro KOMMOHEHTA B XXMAKOM COCTOSHUU C
ToyHocTblo Ao 0,01 % 06.

12.2 MOXHO yKasbiBaTb COAEPXaHME MHAUBMAYATIbHO SIIOMPYIOLLIMX KOMMNOHEHTOB oneduHoB Cgu Cq,
OTAENbHO UINK B BUAE CYMMbI.

13 MpeunsnoHHOCTb U CMeLLeHue

13.1 Mpeun3noHHOCTb HACTOSILLErO METOAA OCHOBaHA Ha pesynbTatax MexnabopaTopHbix uccneaoBa-
HWIA, NPOBeAEHHBIX B nepnod ¢ Mas 2010 r. no Hoabpb 2012 r. B 16 naGopatopusix aHanu3upoeanu no asa
pasa 13 obpasuoB LPG, cocTosiLMX NPEeUMYLLIECTBEHHO U3 NPONAaH-0YTaHOB, NPU 3TOM HEKOTOpble 0Gpas3Lbl
CMeLUMBanu Ans UMUTUPOBaHUS NMPOAYKTOB No crieuudukauun. Kaxxabii o6pasey 6bin npeactaeneH B AByX
UUnNuHApax ¢ nrnaeaoLMM NOPLLUHEM, U3 KaXaoro uunuHapa otémpanu Tonbko ogHy npody, YToObl UCKIIOHUTD
noTepu NerkoneTy4ynx KOMNOHEHTOB.

13.1.1 MNMoBTopAeMOCTb

PacxoxxgeHune pe3ynsratoB AByX UCNbITAHWUM, MOSTyYEHHbIX O4HMM ONepaTopOM Ha OAHOM U TOW XKe anna-
paTtype npu NOCTOSAAHHLIX PabOUUX YCMOBUSIX HA MAEHTUYHOM aHanNU3MpyemMom matepuane npu HopMasnbHOM
W NPaBUIIbHOM BbIMOSIHEHMU METOAA B TEUEHNE ANUTENBHOIO BPEMEHU, MOXET NPEBbILLATL 3HAYEHUS 7, NPU-
BeJeHHble B Tabnuue 4, TONbKO B OAHOM Cryyae u3 ABaauaru.

13.1.2 Bocnpou3sBoauMOCTb

PacxoxaeHue pesynstatoB ABYX €AUHUYHbIX HE3ABUCUMbIX UCTILITAHWIA, NOMYYEHHbIX PasHbLIMKU Onepa-
Topamu, paboTaloLMMmn B pasHbiX nabopaTopusax, Ha MAEHTMYHOM aHaNU3NPyEMOM MaTepuane nNpu HopMarsnb-
HOM U NPaBUNbHOM BbINOMHEHUU METOAA B TEYEHUE ANUTENbHOTO BPEMEHU, MOXET NPEBLILLATL 3HAYeHUa R,
npuBeAeHHbIE B TAbNUUE 4, TONLKO B OAHOM Cllyvae 13 Asaauaru.

Ta6nuya 4 — MNoBTOPSEMOCTb U BOCNPOU3BOAUMOCTD
B npouyeHTax no o6bemy

HanmeHoBaHWe KOMMOHEHTa CopaepxaHue I'Ioa‘rop:femocm Bocnpom:;:? ANMOCTL
MertaH 0,004—0,05 0,2(X + 0,011) 1,44(X + 0,011)
JraH 0,002—2,94 0,108 X065 0,322 X085
MponaH 0,96—98,22 0,397 101 X0.7 0,17415 X0.7
MponeH 0,014—77,33 0,661 10~1 X066 0,285 X0.66
MN306yTaH 0,048—98,35 0,427 10~1 x0.4 0,165 X04
H-ByTaH 0,16—97,5 0,546 10~1 X045 0,1376 X0.45
W3sonexTaH 0,005—0,543 0,33 10~1 X025 0,53 10~1 X025
H-NeHTaH 0,012—0,829 0,44 10-1 X04 0,93 10-1 X04
Cs. 0,009—2,58 0,341 X075 1,965 X0.75

* lMopTBepxpalowme AaHHble MoxHo nonyuutb B ASTM International Headquarters npu 3anpoce uc-
cneposatenbckoro otyeta RR:D02-1770 B cnyx6e noaaep>Kkn KNMEHTOB Ha caiiTe service@astm.org.

13.1.3 CmeweHune
CMeLLeHune JaHHOTO METOAA UCTILITAHUI HE YCTAHOBMEHO B CBA3U C OTCYTCTBMEM CTaHAAPTHbLIX 00pa3LoB.
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MpunoxeHune X1
(cnpaBouHoe)

Koad pmumeHTbI OTKIIMKA, YyCTAHOBJIEHHbIE TEOPEeTUYECKHU

X1.1 MNepecueT npoLeHTOB NO Macce B NPOLEHTbI MO 06beMy

MpuMep nepecyeTa TEOPETUUECKUX YCTAaHOBMNEHHBIX KOSPDULIMEHTOB OTKIMKA B MPOLIEHTaX Mo Macce B koaddum-
€HTbI OTKNWKa B NpoLeHTax Nno o6beMy NpuBeaeH B Tabnuue X1.1. Mockonbky TpyAHO HagexHo obecnevunsaTs cogepxa-
HWe MeTaHa B cTaHAapTHOM LPG, faHHble KoaddULUMeHTEl NpeAcTaBneHsl 0THOCUTENBHO H-ByTaHa.

X1.2 CpaBHeHue KoacthphMLUNEHTOB OTKNUKA, YCTAHOBNEHHbLIX TEOPETUUYECKN U onpeaeneHHbIX
3KCMnepuMeHTanbLHo

Mpu UCNONb30BaHUK ANSA BEIMUCIEHNI KCMEpUMEHTASTbHLIX UM TEOPETUHECKUX KOIPULMEHTOB OTKINKA PEKO-
MeHZYyeTcsl NPOBOAUTL NpefBapUTENbHYIO OLEHKY SKCNepUMeHTanbHbIX KOSh(MULMEHTOB. 3HaYeHUs, NornyYeHHble 3Ke-
NepUMeHTanbHO, He JOMKHLI OTNIMYATLCSA OT YCTaHOBIEHHBIX TeopeTudecku Gonee YeM Ha 5 %. HecobntogeHue aToro
KpUTEpPUSI CBUAETENBCTBYET O HEA0CTAaTOMHOM [JaBMNeHUU ANs yAepxXuBaHus Goree Nerkux KOMNOHEHTOB B XUAKOM Npobe.
B aTom crnyyae kanubpoBka ¢ UCNonb3oBaHWeM CTaH4apTHoro obpasLa MOXET NPUBECTU K HEAOCTOBEPHLIM pesynbTartam
aHanusa npobel. Ecrnu nogTBepxaaeTcs Ka4ecTBO cTaHAapTHOro obpasua, To OTNNYMe pesynsTaToB 0GYCroBEHO Npo-
Gnemoii ¢ o6opyaoBaHUEM, KOTOPYIO CrieyeT yCTpaHUTL [0 KanubpoBKMy.

Tabnuuya X1.1 — TlepecyeT TEOPETUYECKOrO OTHOCUTENBHOTO MaccoBoro KoadduuneHTa oTknuka RRF; .0 B
TeopeTU4eckuit 0GbeMHLIA KO3 PULMEHT OTKNUKa RRF g N0 OTHOLIEHWIO K H-ByTaHy
TeopeTuyeckuii OTHocuTenb- TeopeTudeckmii Teopemqecxmfj
OTHOCUTEMb- | HAAMMOTHOCTL | o oo 06b- OTHOCHTENbHbIV
HaumeHoBaHWe KOMMOHeHTa ';'(Z': (g;:aa::'r np;|1/|5126CC €MHbIif Ko3hPULMEHT ;i:i“;::'g&?&f;
OTKIUKa, (60 °F oTkmka RRFoq RRF; (oTHOCUTENBHO
RRF ;oo 160 °F)N) (RRF \tacc/MNOTHOCTL) /H-6yTaHa)
MeTaH 1,000 0,3000 3,3333 2,149
OTaH 0,937 0,3564 2,6291 1,695
OTUnNeH (sTunex) 0,874 0,37008 2,3622 1,523
MponaH 0,916 0,5074 1,8053 1,164
MponeH (nponuneH) 0,874 0,5226 1,6724 1,078
2-MeTtunnponaH (n3o6yTaH) 0,906 0,5629 1,6095 1,038
3TuH (aueTunen) 0,811 0,4180 1,9402 1,251
MponaauneH 0,831 0,6000 1,3850 0,893
H-ByTaH 0,906 0,5841 1,5511 1,000
mpaHc-byteH- 2 0,874 0,6112 1,4300 0,922
ByteH-1 0,874 0,6004 1,4557 0,938
2-MeTtunnponeH (M3o06yTeH) 0,874 0,6015 1,4530 0,937
yuc-byten-2 0,874 0,6286 1,3904 0,896
2,2-lumeTunnponaH (HeoneHTaH) 0,899 0,5967 1,5066 0,971
2-MeTtunbyTaH (M3oneHTaH) 0,899 0,6246 1,4393 0,928
MponuH (MeTUNaueTunen) 0,843 0,6210 1,3575 0,875
H-TeHTaH 0,899 0,6311 1,4245 0,918
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OkonyvarHue mabnuupr X1.1

TeopeTuyeckuit OTHocuTenb- T . TeopeTudeckuii
OTHOCUTENb- Has NNOTHOCTb copeTutieckin OTHOCMTESBHBIN
HbliA MAccoBBbIN npn 15,6 °C OTHOCUTENHIN O0b- 06beMHBII Koadh-
HaumeHoBaHWe KOMMOHeHTa — ';15 6'°C eMHbIN KoachpuLmeHT (PULMEHT oTKIMKA
u No oTKnuMka RRF 5 H
OTKIUKA, (60 °F (RRF HHOTH(())CTb) RRF; (oTHocuTemnsHO
RRF; \yace 160 °F)N iwac/ H-6yTaHa)
bytaguen-1,3 0,843 0,6272 1,3441 0,867
CMech oneduHos C / Cg, 0,885 0,6641°) 1,3326 0,859

A) Cm. ACTM DS4B — CMpaBoYHMK (PU3NHECKNX KOHCTAHT YINEeBOJOPOAOB U HEYINEBOAOPOAHLIX COEANUHEHUN,
ASTM International, 1991.

B) Cm. ACTM [ 2421—95.

©) Cm GPA Std 2145—03 pnist rekcaHa. Cnepyet 06patuTb BHUMaHMWe, YTO 3HAa4YE€HME OKPYITIEHO [0 YETBEPTOro
AECATUYHOIO 3HaKa Mo 3HaYEHUIO 10 NATOro AECATUYHOro 3Haka no GPA Std 2145—03.

X1.2.1 Ecnu B NpoTOKOsEe UCTbITaHUIA cTaHAapTHbIX 06pa3uoB LPG B XMAKOM COCTOSAHMU pesyrnbraThl NpuBefeHbl
B NpoUeHTax no obLeMy, MOXHO onpeAenuTb TeopeTUHeCKne 3HaYeHnsa KO3 ULMEHTOB OTKITUKA B MpoLieHTax No mMacce,
ucnonb3yda Tabnuuy X1.2.

Tabnuya X1.2 — 3HauyeHUs TEOPETUHECKNX MAcCOBLIX KOA(DMULIMEHTOB OTKITMKA

MepecueT npoLeHTOB No 06beMy B NPOLIEHTLI MO Macce
OTHocUTENbHaA c .
CTaHAapTHLIN NMOTHOCTL NpU 6 TaH‘qa%T{)Hbé" K
obpaseL, 15,6 °C /15,6 °C oopasel, % 00. x 03P PULNEHT HOp-
HavmeHoBaHue o OTHOCHTESTLHY IO Manusauumn
Ne % 06. (60 °F NITOTHOCTE % Macc.
KOMMOHeHTa /60 °F)R)
X = X =

1 OTaH 1,800 0,3564 0,64 1,13
2 | MNponaH =100/06wwee

13,000 0,5074 6,60 copgepxaHve 11,62
3 MponuneH 10,300 0,5226 5,38 =1,762 9,49
4 N3obyTaH 25,800 0,5629 14,52 25,59
5 H-ByTaH 10,600 0,5841 6,19 10,91
6 mpaHc-byTeH-2 7,000 0,6112 4,28 7,54
7 ByTeH-1 9,930 0,6004 5,96 10,50
8 N3oByTuneH 14,500 0,6015 8,72 15,37
9 yuc-byTeH-2 2,880 0,6286 1,81 3,19
10 | M3oneHTaH 2,470 0,6246 1,54 2,72
11 | #-lMeHTaH 0,024 0,6311 0,02 0,03
12 | bytagueH-1,3 1,150 0,6272 0,72 1,27
13 | lekcaH 0,550 0,6641 0,37 0,64

Bcero 100,00 56,75 100,0
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OkoHyaHue mabnuupi X1.2

FOCT P 56869—2016

3KcnepuMeHTarnbHO onpeaeneHHbli MaccoBbil koA MULMEHT OTKNMKA (OTHOCUTENBHO H-OyTaHa)

A) CM. ACTM DS4B — cripaBouHNK (M3NYECKUX KOHCTaHT YITIeBOAOPOA0B U Heyre-
BOAOPOAHLIX coeiuHeHuit, ASTM International, 1991.

3HaueHue
Maccosblit Koadhdpuupent 3KCnepuMeHTansHo
No HauMeHoBaH1e % macc. Mnowaab nuka KoacphmumeHT OTKIMKa YCTaHOBNEHHOIo
- KOMMOHeHTa oTknuka MRF H-ByTaHa MaccoBOro Koad-
duLmeHTa oTKNNKa
(oTHOCUKTEmMBHO
/ = / = H-ByTaHa)
1 | OraH 1,13 2102 5,38 1074
2 | MponaH 11,62 22007 528 10~
3 | MponuneH 9,49 19931 476104
4 | N3oByTaH 25,59 50050 51110
5 | #-ByTaH 10,91 21787 5,01 10~ 5,01 104 1,000
6 | mpaHc-ByTeH-2 | 7,54 15056 5,01 1074
7 | ByTen-1 10,50 21042 4,99 1074
8 | MaobyTunen 15,37 31409 4,89 104
9 | uuc-Byten-2 3,19 6458 4,94 104
10 | WNaoneHTaH 2,72 5434 5,00 104
11 | H-MeHTaH 0,03 55 491104
12 | Byraaven-1,3 1,27 2686 473104
13 | MekcaH 0,64 1306 4,9310™
ConocTasneHue SKCNepMMeHTarbHbIX N TeopeTN4yeCKUX MacCoBbIX KOSdeJI/ILWIeHTOB OTKNUKa
SKenepy- TeopeTuueckuii
MeHTanbHbIN P N
. maccoBblli
MaccoBbIM KOSdeJI/ILWIEHT
HanMeHoBaHne KoaphuLmeHT PacxoxpeHue MoaTsepxae-
Ne oTKNMKa oTKnMka HWe ananaso-
KOMMOHEeHTa (oTHOCMTeNBHO
(oTHOCMKTENBHO Ha + 0,05
H-ByTaHa)
H-ByTaHa)
1 | OtaH 1,074 1,034 0,040 Oa
2 | MponaH 1,055 1,011 0,044 Ha
3 | Nponunex 0,950 0,965 -0,014 Ha
4 | UsobyTtaH 1,021 1,000 0,021 Ha
5 | n-ByTaH 1,000 1,000 0,000 Hda
6 | mpaHc-ByTen-2 1,000 0,965 0,035 Ha
7 | Byten-1 0,997 0,965 0,032 Ha
8 | U3obyTunen 0,977 0,965 0,013 Ha
9 | yuc-byten-2 0,986 0,965 0,022 Ha
10 | N3oneHTaH 0,999 0,992 0,007 Ha
11 | H-MNeHTaH 0,981 0,992 -0,011 Ha
12 | Bytagmnen-1,3 0,945 0,930 0,015 Ha
13 | MekcaH 0,984 0,977 0,007 Ha
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MpunoxeHune OA
(cnpaBouHoe)

CBeileHUA 0 COOTBETCTBUM CChINIOYHbIX cTaHAapToB ACTM HauuoHanbHbIM cTangapTam Poccunckon
Pepgepaumm (M e NCTBYHOLUM B 3TOM KaYeCTBe MeXrocyaAapCTBeHHbIM CTaHAapTam)

Tabnuya A1

O603HaYeHue cCblfloYHOro CTeneHb

cTaHaapTa ACTM COOTBETCTBUS O60o3HaueHue U HaumeHoBaHue COOTBETCTBYHOLLEro HaLuoHanbHOro craHgapTa

ACTM 1 1265—11 — *

ACTM ] 1835—13 — *

ACTM L] 2421—13 — *

ACTM [] 2598—12 — *

ACTM [ 3700—14 — *

ACTM ] 6729—14 IDT FOCT P 56873—2016 «Tonnuea MOTOpHbIE ANA ABUraTenei ¢ UCKpo-
BbIM 3axuraHuem. OnpepernieHue KOMMOHEHTHOro cocTaBa METOAO0M
rasoBoil xpomartorpaduu ¢ UCNosib30BaHMEM BbICOKOI(PEEKTUBHOMN Ka-
NUNNSPHON KOMOHKK AnMHoi 100 M»

ACTM E 355—14 — *

ACTM E 594—11 — *

ACTM E 1510—13e — *

CAN/CGSB 3.0 Ne 14.3 — *

GPA Std 2145—03 — *

* CoOTBETCTBYOLWMIA HALMOHarbHbIA cTaHZapT oTcyTcTByeT. [10 ero yrBepXeHusi peKOMeHAYeTCsi UCNONb30BaTh
nepeBof Ha pycckuit Aasblk gaHHoro ctaHgapta ACTM. MNepesoa aaHHoro ctaHaapTa ACTM HaxoguTes B GefepanbHoM
MHPOPMALMOHHOM POHAE TEXHUYECKUX PErfaMeHTOB M CTaH4apToB.

MpumedyaHune — B HacTosAwel Tabnuue Mcnonb3oBaHo cregytollee ycrnoBHoe o603HaYeHWe cTeneHu co-
OTBETCTBMA CTaH4apToB:

IDT — nageHTUYHble cTaHgapThl.
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