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Npeavcnosue

Lenu 1 npuHuunbl cTaHgapTusauumn B Poccuiickon deaepauumu ycTaHoBneHbl defepansHbiM 3aKOHOM
oT 27 aekabpsi 2002 r. Ne 184-93 «O TexHMYECKOM perynvpoBaHumy, a npasnna NpUMMeHeHUs HauMoHarnbHbIX
craHaapToB Poccuitckon depepauum — MOCT P 1.0—2004 «CtaHgaptusauua B Poccuiickonn denepauun.
OCHOBHbIE NMOSIOXEHUSA»

CBefeHusi o ctaHgapTe

1 NOArOTOBJIEH OTKpbITbIM aKUMOHEepHbIM obecTBoM «HayuyHo-uccrnegoBaTenbCKUi LIEHTP KOH-
TPONA 1 AMarHocTukN TexHudeckux cuctem» (OAO «HUL, K[») Ha ocHoBe cO6CTBEHHOTO ayTeHTUYHOTO nepe-
BOAa cTaHAapTa, YKasaHHOro B nyHkTe 4

2 BHECEH TexHuuyeckum komuteToM no craHgaptusaumm TK 457 «KauecTBo Bosgyxa»

3 YTBEPXXAEH W BBEJEH B IEMICTBUE Mpukasom defepanbHOro areHTeTsa no TeXHUYECKoMy pe-
rynMpoBaHuto 1 MmeTposiorun ot 18 aekabps 2008 r. Ne 641-cT

4 Hacrosiwmin ctaHaapT uaeHTudeH MexayHapogHomy crtaHgapty MCO 6144:2003 «AHanus rasos.
MpuroToBneHne rpagyMpoBOYHbIX ra3oBbIX cMecei. CTaTudeckuin o6bemHbi MeToay» (ISO 6144:2003 «Gas
analysis — Preparation of calibration gas mixtures — Static volumetric method»).

Mpu NprMeHeHNW HacTosILLEero CTaHAapTa pekoMeHAyeTCsl UCNoMNb30BaTh BMECTO CChINIOYHbIX MeXayHa-
pPOAHLIX CTaHAapTOB COOTBETCTRBYOLME UM HauMOHarbHble cTaHaapThl Poccuiickon deanepauunu, ceeaeHus o
KOTOPbLIX NpUBeAeHbl B 4OMOHUTENBHOM NpuiioxeHun E

5 BBEAEH BMEPBbIE

Urpopmayusi 06 USMEHEHUSIX K Hacmosiwemy cmaHdapmy rybrukyemcsi 8 exe200Ho uzdagaeMoM UH-
hopmayuoHHOM yKkazamerne «HayuoHarneHbie cmaHOapmbi», @ meKem USMeHeHUl U rornpasok — 8 exeMe-
CAYHO u30asaeMbix UHGOPMaUUOHHbIX yKasamensx «HayuoHanbHble cmaH®apmebi». B cniyyae nepecmompa
(3ameHbi) Uy ommeHb! Hacmosiweao cmaHdapma coomeemcemayioujee yeedomreHue bydem ornybrukosaHo
8 eXXeMeCsIYHO u30asaeMoM UHGhOopMaUUOHHOM yKasamerie «HayuoHarbHbie cmaHOapmei». Coomeemcmey-
roujast uHghopmayus, ysedoMrieHuUe U meKCmsi pazMeuaomces makxke e UHgopMaluoHHol cucmeme obuje2o
rons3o8aHus — Ha oguyuaribHoM catime ®edepalibHO20 a2zeHMemea o MexXHUYeCKoMy pe2yrupoeaHuio U
memporsoauu 8 cemu MIHmepHem

© CraHgapTtuHdgopm, 2009

Hacroswwit cTaHgapT He MOXeT 6bITb NOSTHOCTLIO MITK YaCTUYHO BOCTIPOM3BEAEeH, TUPaXUPOBaH U pac-
MpocTpaHeH B kadecTBe oduumansHoro usfgaHus 6es paspelueHuss defepanbHOro areHTCTBa No TEXHUYECKO-
MY perysimpoBaHuio U MeTposorum
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HALULUWOHANBbHBIN CTAHOAPT POCCUMCKOW ®EOAEPALUMUMN

AHAJIU3 TASOB

MpuroroBneHue rpagyMpoBOYHbIX ra3oBbIX CMecen
CraTuyeckui o6 beMHbIN MeToq

Gas analysis. Preparation of calibration gas mixtures. Static volumetric method

Hara BBegenna — 2009—12—01

1 O6nactb NnpMMeHeHusi

Hacroswuii ctaHgapT ycTaHaBnMBaeT cTaTUdecKkuii 06 beMHbIA MeTof, MPUroTOBIIEHNA PaayNpPOBOYHbIX
rasoBbIX CMecel, a Takke MeToAWUKY BbluUcieHus 06 bemMHOro coctaBa cmecu. CtaHgapT MOXHO NPUMEHATb
npv NpUroToBIEHMM BMHAPHBIX ra30BbIX CMecen (coaepXalmx OuH LeneBoi KOMNOHEHT B (hOHOBOM rase,
06bI4HO a3oTe unu sosayxe [1], [2]), nnn cmecein, cogepxalumx 6onee ogHOro KOMMNOHeHTa B (hOHOBOM rase.
HacTosawmi cTaHaapT Takke ycTaHaBnMBaeT cnocob onpeaeneHns pacluMpeHHon HeonpeaeneHHocTU 06b-
eMHOM 0NN KaXaoro LenesBoro KOMNOHeHTa B CMecu NyTeM CTPOron OLeHKU BceX HeornpeaeneHHoCTen nsme-
peHunin, BKkNtovasi HeonpeaeneHHOCTN, CBA3aHHble C annapaTypor, UCMOMb3yeMOoW Ansl NPUroToBMeHUs!
rasoBoOW CMeCU, U C camoi MpoLeaypon NPUroTOBIEHNA.

MpumedvaHuns

1 Hacrosiwmin ctaHgapT 06bI4HO NPUMEHAOT NPU NPUFOTOBNEHUW TPagYUPOBOYHbLIX Fa30BbIX CMecel ¢ 06 beMHON
Jonew ueneBbiX KOMNOHEHTOB B gnanasoxe ot 10 - 10-° [10 (mnpa-1)"] ao 50 - 10-6 [50 mnn-1)1]. OaHako MoryT 6biTb NPUro-
TOBIEHbI ra30Bble cMeck ¢ 06beMHON fonel 6onbLel unn MeHbLIe NPy YCNoBWK, HTO UCNONb3yEMbIE B NPoLEcce cTatu-
Yeckoro pasbaeneHus KOMNOHEHTbI Noao6paHbl COOTBETCTRYIOWMM 06pa3oM.

2 OTHocWTenbHas pacluMpeHHasi HeonpeaeneHHoCTb B npeaenax + 1 % npu ypoBHe A0BEPUTENBHOW BEPOATHOCTH
95 % moxeT ObITb 4OCTUTHYTa B NPUBEAEHHOM Bbile AMana3oHe 06 beMHON 4oNW, ecnu:

- 4YMCTOTa UCXOAHBIX Fra3oB Bblna onpegeneHa aHanuTUYeCKUM NyTeM U 6binKn yuTeHbl Niobble 3HauUTENbHbIE NPY-
MECW 1 HeonpeaeneHHOCTN N3MEPEHNS X COAEPKaHUs;

- He HabnoJaeTcs CyleCcTBEHHON aacopbumm razoobpasHbiX KOMMOHEHTOB CMECU HA BHYTPEHHUX MOBEPXHOCTSX
annaparypbl Uy NPOTEKaHMS HA HUX XMMUYECKMX PeakUni, a TaKkke He NPoTEKalnT XMMUHECKNE peakumm Mexay rasoob-
pasHbIMK KOMMOHEHTaMW, T. €. MeXAy LeneBbiM KOMMNOHEHTOM M (DOHOBLIM razom Ui MeXdy caMmumu LierieBbIMY KOMMNO-
HeHTamu;

- BCE YCTPONCTBA, NCMorb3yeMble s MPUroTOBIEHWS FIPagyVpPOBOYHbIX FrA30BbIX CMECel, Gblnn oTrpagynpoBaHbl ¢
NPUNWCaHHON HeoNnpPeaeneHHOCTBI0 U3MEPEHWI, KOTOPYIO UCMONb3YIOT OIS BbIYMCIEHNA OKOHYaTENbHON paclUMPEHHON
HeornpegeneHHOCTU AN NPUroTOBNEHHON rPaaynpOBOYHON ra3oBON CMecH.

2 HopmaTuBHbIe CCbINKU

B HacTosileM CTaHgapTe UCnoNb3oBaHa HOpMaTUBHaA CCbhlfika Ha CJ'IeJJ,yI'OIJJ,I/IIh Me)KﬂyHapOﬂHbllz CTaH-

aapT:
NCO 7504:2001 AHanwus razos. CrnoBapb

3 TepMuHbI 1 onpeaeneHns
B HacTosileM cTaHgapTe NnpuMeHeHbl TepMuHbl no MCO 7504.

R MexgyHapoaHoe 0603Ha4eHne MUIINIMOHHBIX JONel «ppm» 1 MUNnuapaHbIx gonen «ppby B Poccuiickoi dene-
paLmMmn NPUHATO 0603HaYaTE «MIH ™' » U «MIPA ' » COOTBETCTBEHHO.

UzpaHve odhmumansHoe
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4 OCHOBHbIE NONOXEHUA

pagynpoBoYHasa rasoBasi CMeCb COCTOUT U3 OOHOMO UM HECKONbKUX KOMMOHEHTOB B (DOHOBOM rase
(rase-pasbaBuTene), cMeLlaHHbIX B MOAXoAsILEN rasocMecuTenbHoM kamepe. Lienesble KOMMOHEHTEI 0BbIYHO
npeacTaBnAloT COOON YNCTLIE rasbl, B3ATbIE U3 6ANMOHOB U NOMYHYEHHbIE U3 YACTbIX NIETYUNX KNOKOCTEN, KO-
TOpble UCNapsAOTCA B CMecuTeNbHylo kamepy. [a3oByl0 CMeCb rOTOBAT C WUCMOMb30BaHUEM LUMPULIOB, C
NOMOLLbIO KOTOPLIX BBOAAT:

- N3BEeCTHble 06BbeMbI ra3o0bpasHbIX LLeNeBbIX KOMNOHEHTOB (KaXKAblA NP AaBAEHUN NPUBNIN3NTENbHO
1-10% Ma) unu

- N3BECTHble Macchl UMM 06 bEMBI XNAKUX LieNeBbIX KOMMOHEHTOB ANS rpagyMpoBKu.

KoMnoHeHTLl BBOAAT B (POHOBLIN ras, Haxo4daWNNCesa B CMeCUTENbHOM KaMmepe (Takke Mnof AasrieHnem
npubnusutensHo 1-105 Ma). 3atem ao6GasnaoT GoOHOBLIV ras Ana ysenuveHus obLuero AasneHnsl rasoBoi
CMecn A0 TOYHO M3MEPEHHOTO 3HaYeHWS, NpeBbilatoLLero atmecdepHoe aaBneHne. 3T0 OKoHYaTeNbHoe AaB-
neHuve (NpeskblllakoLlee atMoccepHoe) Heobxoanmo Anst Toro, YTobbl BNOCNeACTBUM rpadyMpoBoYHas raso-
Basi cCMecb MocTynana W3 CMecuUTeNnbHOW Kamepbl M Morna ObiTb MCMonb3oBaHa Anst rpagyvpoBKU
razoaHanuaaTopa, KoTopbli 00bluHO paboTaeT npu aTMochepHOM AaBAEeHUN.

Ha kaxgom aTane npuroToBNEHUs CMECU ee TOMOreHN3UPYIOT, 0ObIYHO C UCMONb30BaHWeM noaxoasile-
ro ycTpoicTBa ANs NepeMeLlMBaHuisl, a 3aTeM OCTaBnsaT, YTobbl TeMMepaTypa CMecu NMpuLlia B paBHOBecHe
C TeMnepaTypomn okpyxarwLen cpeapl.

OB6beMHyo JONH0 KaXXA0ro LIeneBoro KOMMoHeHTa B ra3oBON cMecu ornpeaensitoT NyTeM BblYMCIEHNs OT-
HolweHus obbeMa LieneBorc KOMMoHeHTa kK obwemy obbemy cmecu.

5 Annapatypa

5.1 CmecuTenbHas kamepa, BkMovalollas cocTasnswwme, TpeboBaHUs K KOTOpPbIM MpuUBeAeH:bl
B5.1.1—5.1.8.

[MTpumeyaHune—Ilpumep NoAXoASALWEN CMECUTENBHON KaMepbl NPUBEAEH B NPUNoxeHnn A.

5.1.1 Cocya, BkIoYvaoLL M cOBCTBEHHO CMECUTENbHYHO KaMmepy ¢ BHYTPEHHUM 06 beMoM (BMeCTUMOC-
Tbt0), 4OCTATOUYHEIM 4181 NoAavM HeOBXOAMMOro KONMYEeCTBa rpagyMpPOBOYHO ra3soBO CMecH ANs rpagynpoBs-
KA rasoaHanmsaTopoB, CKOHCTPYMPOBAHHYO Takum 06pasoM, 4Tobbl ee MOXHO Obifio BakyymupoBaTb, U
BblAEPXKMBaOLLY0 Heobxoanmoe paboyee gaBneHne Belle aTMoccepHoro. B cocyae AomkHel BbITh Npea-
YCMOTPEHbI BakyyMHble bnaHubl MM cnaHubl BbICOKOrO AaBfieHWst Ans JoCTyna K getansM BHYTpU
CMeCcuUTebHON Kamepbl.

MpumevyaHwns

1 Cocyagbl BMmectumocTbio oT 0,1 go 0,5 m3, BoigepkuBatowme pabovee aaeneHue npubnuamtensHo 2- 105 Ma
(2 6apa) v Bakyym meHee 0,1-102 IMa (0,1 m6ap), cunTaloTcsi NogxoasiUmMm (CM. NpunoxeHue A).

2 CmecuTenbHble KaMmepbl, N3roTOBMEeHHblE U3 BOPOCUMNMKATHOIO CTEKNa UMW HepXXaBelowen cranu, cuuTatoTcs
NoAxoAsWYMY AN NPUroTOBMNEHWUsT HAMbonee YacTo NPYMEHSIEMbIX ra30BbIX CMECeN (CogepXKallyX Takme KOMMOHEHTHI,
kak SO,, NO, NO,, CO n C4H,). OgHako cneayeT TwiatenbHo BbibupaTs Marepuansl, 3 KOTOPbIX U3roTOBMNEHbI CMECUTENb-
Has KaMmepa un gpyrmne yCTpOVICTBa, BCTynaw e B KOHTaAKT C ra3oBbiMN CMEeCAMU, C TEM yTOObl OHM He oKa3biBanu Hebna-
FONPUATHOIO BIMUAHUA Ha CTabunbHOCTb cmMecu, 0COBEeHHO npu NPUroToOBIIEHNN ra3oBbIX CMECEeN XUMUYECKU aKTUBHbIX
coeauHeHun.

51.2 BaKyyManZ Hacoc, NO3BONALWMA BaKyyMmnpoBaTb CMeCUTENTbHYIO KaMepy 1 noacoedMHEeHHbIe K
HeWn yCTpOIZCTBa 00 HUASKOro AaslieHUdA, ¢ yCTaHOBJIEHHbIM NOoAXOA4AUWMM BaKyyMHbIM 3anopHbIM BEHTUINEM.
370 HKU3Koe AaBneHune onpeaenArnT Takum oGpasoM, yTO0ObI N0GOE 3arpdasHeHne F83006p33HbIMI/I BellecTBa-
MU, ABnAouieecd pe3ynbtaToM OCTaTO4YHOIo HU3KOro gaBneHnad, He NoBNNANGC Ha TOYHOCTb KOJTIMYECTBEHHOTO
onpegeneHna coctaBsa HpMFOTaBHMBBEMOVI rasoBon cMmecu N YTobbl MOXHO BbINIO BBECTH KOJTMHECTBEHHYHO
nonpaeKy Ha BJIMAHUAE 3TOr0 OCTaTO4YHOrO gaBlieHnA.

Mpumeyanue—OcratouHoe gasrneHve rasa o6buYHO 06YCNOBNEHO a30TOM OCTATOYHOrO Bo3ayxa. OgHako
Heo6xoaumo o6ecnevnBaTh, YTOObLI B OCTATOUYHOM ra3e He COAePXKanuch B 3HAUUTENBHbIX KONMHECTBaX ApYr1e rasbl, KOTo-
pble MOrnu 6bl BCTYNUTL B PEakumio C KOMNOHEHTAMU ra3oBoli CMecH (Hanpumep, napbl BoAbl B CNEAOBbIX KONMMYEeCTBaxX
rpy UCMNOMb30BaHUM KUCTbIX Fa30B B KAYECTBE LieNeBbiX KOMMOHEHTOB UM KNCINOPOZ B CNEAOBbLIX KONIMYECTBaX B Criyvae
NPUrOTOBINEHUS PagyUPOBOYHbBIX CMECEN HA OCHOBE OKCUAOB a30Ta).

5.1.3 InHua nogaym rasa, ucnonbsyemas Ang ssoda OHOBOrO rasa, BKYaoLWas cooTBETCTBYIOWNE
BEHTUIMb TOHKOW PErynupoBKX 1 3anopHbIN BEHTUNb.

2
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5.1.4 [Jatumku AaBneHus, Bakyyma u TemnepaTypbl, UCMOMb3yeMble AMst KOHTPONA 3TUX NapameTpoB
BHYTPU CMECUTENbHON Kamepbl.

5.1.5 MeMbpaHa, nossorsiiollas BBECTU ras Ui XXNAKOCTb U3BECTHOro o6bema 1nuM Maccol B cMecu-
TenNbHYI0 Kamepy ¢ NOMOLLLI0 MEPHOTO Wrpuua (cm. 5.2).

5.1.6 YcTpoincTBO AN nepemMeLllnBaHns ra3os ¢ 3r1eKTPONpUBoAoM (HanpuMep, BEHTUMATOP), UCNOMb-
3yemoe Ana romoreHnsaLum rasoobpasHbIX KOMMOHEHTOB B CMECUTESIbHON kaMepe, obecnevunsatollee nepe-
MelMBaHne BCceX rasoobpasHbiX KOMMOHEHTOB A0 3afjaHHOW CTeneHn OQHOPOAHOCTU 3a YCTaHOBMEHHoe
Bpems. CnegyeT NpoBOANUTL 3KCNIEPUMEHTasIbHbIE UCNbITaHUs AN NOATBEPXKAEHUS TOro, UTO YCTPOMCTBO ANst
nepemMeLLnNBaHUS MOXET obecneynTb HeoBXoauMyIo OAHOPOAHOCTE CMECU 3a YCTaHOBNEHHOE BPeMsi.

5.1.7 KnanaH, obecneunsaolumin asapuitHbiii c6poc AaBreHns B cyvae NpesbIleHnst MakcumanbHOro
6e3onacHoro paboyero AaBneHusl, yCTaHOBIIEHHOIO Arsl CMECUTENbLHOTO cocyaa U NOACOEAUHEHHBIX K HEMY
YCTPOUCTB.

5.1.8 NuHua otbopa rasa, obecneynsaroLas BO3IMOXHOCTb UCNOMb30BaHUA NPUrOTOBMEHHOW ra3oBom
cMecK B LeNnsX rpagyvpoBKU U cHabXeHHasi yCTpOMCTBOM, NMO3BONSIIOWMM BbIpaBHUBATL AaBNeHUE rasoBomn
CMecu B cMecuTeNbHOM Kamepe ¢ aTMocdhepHbIM, € TEM YTOBEI caenaTb BO3MOXHLIM NpoBeaeHue rpagynpos-
KV Npuy JaBrieHnn okpyKarLen cpefbl.

5.2 KannbpoBaHHbI MEPHBIA LLMPULL, UCTIOSNb3yeMbIiA s BBOAA N3BECTHOMO 06bema rasa Unm Xugkoc-
T Yepes Urny ¢ NOMOLLIbIo NopLUHS. LLNpuL, AomKeH MMeThb rasoHenpoHuLaeMele NPoKaaku Ans obecneveHus
repMeTUYHOCTU BO N3GexaHne CyLLEeCTBEHHbIX yTeUeK rasa Uiy KUakocTu.

MpumevaHwns

1 CreknsiHHble Wwnpwvubl BMectumoctbio 10, 5, 1, 0,51 0,1 mn ¢ npoknagkamu B BUAE BKNagbiwen u3 nonutetpad-
TopaTunena (MTP3I) cunTaloTca NPUrogHLIMK AN UCTMONB30BaHUS C MPUMEHSAEMBIMU Ha NPAKTUKE CMECUTENBHBIMU Kame-
pamy Npu NPUroTOBMEHVN ra3oBbIX CMECEN ANnsi rpagyypOBKM ra3oaHanM3aTtopoB OKPYXXatowWero Bo3gyxa.

2 PekomeHagyeTcsi onpeaenvTe BMECTUMOCTb LUNPULA 3KCMEPUMEHTANbHLIM NYTEM C MaKCUManbHON OTHOCUTENb-
HOW HeonpeaeneHHoCcTbo £ 1 % (Mpv ypoBHE AOBEpUTENBHOW BEPOSITHOCTU 95 %). Kpome Toro, makcumanbHas cKopocTb
HaTeKaHWs rasa UM XuakocTu rnocne oTkadku wnpuua gao 5 Ma (5-102 m6ap) He ponxHa npeeblwate 10- 102 MNa
(10 mbap) B 4ac, 4Tobbl CUMTaTh €r0 FrepMETUHHOCTb YOOBNETBOPUTENBHON.

5.3 YcTpoicTBO AN 3anofHeHUs MepHbIX LNPULLEB, COCTOSLLIee U3 KOMMNOHEHTOB, TpeboBaHUA K KOTo-
pbiM NpuBeaeHbl B 5.3.1—5.3.9.

MpumedaHue—pumep NOAXOASLLErO YCTPOUCTBA ANA 3aNONIHEHUS! LUMPULIEB NPUBEAEH B NMPUITIOXEHUU A.

5.3.1 EMKoCTb, KOTOPYHO MOXHO BaKyyMUPOBaTb, BblAepXUBaloLlaa AaBleHne cogepXallerocad B Hem
rasa Bblille aTmoccbepHoro, C TeM 4YTOBLI 0becneunTb 3anonHeHne wnpuua npu 3Tom AaslieHUU, BHYTpEeHHUe
NOBEPXHOCTA KOTOpOIZ M3roToBneHbl 1“3 MaTtepuana, WMHEPTHOro no OTHOLUEeHUIO KO BCEM LelieBblM
KOMMOHEeHTaM.

MpunmedaHune—Tllogxoasiwen cuMTaeTcs EMKOCTb BMECTUMOCTBIO NpubnnantensHo 100 M, KOTopasi MOXeT
BblaepxuBaTh Aaenexve 1,4 - 105 Ma (1,4 6ap) n coxpansTL Bakyym menee 0,1- 102 Ma (0,1 m6ap).

5.3.2 a30BbIn 6annoH BLICOKOrO AaBreHusl, coaepkallvii BbiGpaHHbIA YACTBIN ras (Mnu npegsapu-
TenbHYH CMeCh, codepalllyto ra3oByto cMecb ¢ bornee BLICOKUM cofepXXaHuem).

5.3.3 Perynsatop gaBneHus Ana ycTaHOBAEHUS AaBNeHUsl rasa B eMKOCTU Bbllle aTMocdhepHOoro agasne-
HUS.

5.3.4 MembpaHa, n3roToBnNeHHast U3 COOTBETCTBYIOLLEro MaTepuana, 451 BBoga Uikl MEPHOrO LUNpuLLa
B rasoBy eMKOCTb.

5.3.5 BakyyMHbIi1 HAacoc ANA OTKAYKW ra3oBOM EMKOCTU U COEAUHEHHDIX C HEe YCTPOINCTB A0 Tpebyemoro
YPOBHS Bakyyma.

M pumeuyaHune— BaxHo ob6ecneuntb, 4To6bI BCe ra3006pa3Hbie KOMMOHEHTHI, KOTOPbIe MOryT 6biTh ONacHbI U
nonagaioT B aTMocdepy Yepes BakyyMHbII Hacoc, Obinu yaaneHbl 6e3onacHbIM cnocobom.

5.3.6 MaHomeTp, Ucnonb3yemsblii AN KOHTPONA AaBNeHUs rasa B eMKOCTU Ha pasHbIX 3Tanax npowueay-
pbl NPUrOTOBIEHNSI rA30BON CMECH.

5.3.7 3anopHble BEHTUNU, UCMIONb3yeMble Ans U30N1MpoBaHus 6annoHa ¢ razom OT ra30BOW EMKOCTHU, a
Talke eMKOCTU OT BaKyyMHOro Hacoca.

5.3.8 KnanaH gans c6poca gaBneHusi, Heo6XoaMMbIi ANs 3aLMThl YCTPOACTBA, UCMONb3yeMbli A1 CHU-
XeHusa aasneHus (o6bivHo Ao 1,4 - 10° Ma). C6poc rasoB HeoGX0AMMO OCYLLECTBNATL B 6e30MacHyto 30HY.
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5.3.9 Moaxoaswmin cocya, UCNONb3yeMbI B CNyYae, Koraa MepHbIA WNpUL, 3anonHAT neTyyven xua-
KOCTbIO, @ He rasom, obecnevmnsarownin 3anonHeHue Wnpuua Tak, 4Tobbl NpeaoTBpaTUTL NonagaHue B LWNpuL,
APYrMX KOMMNOHEHTOB.

6 MeToauka NpUroToBneHUA rpagyMpoBOYHON ra3oBOM CMeCcH

6.1 OnpepgeneHue BMeCTUMOCTU CMeCUTENbHON Kamepbl

Ha npaktuke cyllecTByeT Heckonbko cnocoGoB onpeaeneHUs BMECTUMOCTA CMECUTENBHOW KaMepebl.
OcHOBHOI1 cocTaBnsAoLLEN BMECTUMOCTU ABNAETCA BHYTPEHHWUI 06BEM NMYCTON eMKOCTI, KOTOPLI 0BbIYHO 13-
MepSIOT NyTeM 3anofHeHUs ee BOAOW UK ApYroi XXMAKOCTLIO U3BECTHOW NITOTHOCTY, 3aTeM onpeaensis yse-
NUYeHne mMaccbl eMKOCTW 3a cYeT 3anofiHeHna ee XuakocTblo. OQHaKO BO3MOXHO WCMNONb3OBaHUE ApYrux
MeTOAOB, ECMN OHU UMEeIOT TpebyeMyo TOMHOCTb. B COOTBETCTBUN C 3TUM 06BLEMBI YCTPOWCTB BHYTPU CMECK-
TenbHOW Kamepbl ONPpeAenstoT, HanpuMep, NyTemM U3MepeHUs X reoMeTpUIeckUx pasmepoB UK UCTONb3oBa-
HWUS MeToda BbITECHEHWNS XMAKOCTWU. 3aTeM ANna onpegeneHus BMECTUMOCTU KaMepbl BBOAAT MNOMpaBku Ha
06beMbl 3TUX AONOMHUTENBHBIX YCTPOACTB. Monpaskn Ha 06beMbl HEKOTOPBIX YCTPOWUCTB (TakuX Kak yCTpoit-
CTBO ANA NepeMelUMBaHuUs ra3os) NpMBeayT K YMEHbLUEHNIO BMECTUMOCTI, a APYrnX (Tak1X Kak MaHOMeTp U
BbINyCKHble TPYBKM, BeAyLLMe K 3anOopHBIM BEHTUNAM) NPUBEAYT K ee YBENUUYEHUIO.

MamepeHus o6beMOoB yCTpoicTB, 06pasytowmx cobcTBEHHO cMecUTenbHYI0 kamepy (cM. 5.1), MoryT npo-
BOAUTLCSA MNpW pas3Hon TemnepaType. B nogobHoM cnyvae npu HeobxoAUMMOCTU crieflyeT BHOCUTL MonpasBKu
Ans NpyBedeHNs u3MepeHHbIX 06BEMOB K OQHOM U TO e TeMrnepaTtype okpyXatoluero Bozayxa. Moxet no-
TpeboBaTbCs BHECEHVE JanbHeNLWnX NonpaBokK (€CNWU OHWU 3HaYUTeNbHbIE), €CrN NMOSIHOCTLIO COBpaHHyIo ka-
Mepy €O BCEMU YCTPOUCTBAMU UCMONb3YIOT NPU pasfMyHbIX TeMnepaTypax.

6.2 lMoaroroBka cMeCcUTENbLHON KaMepbl Nepea UCNONb30BaHUEM

HoBasi cmecuTenbHas kamepa o6bIMHO 3aMnoiHeHa OKpY>KaloLLMM BO34yXOM, KOTOPbIA MOXET coaepxaTb
3arpsisHsOLL e BellecTBa Ha YpoBHE CMeAoB, YTO MOXET MOBMUATb Ha TOYHOCTb FPagyupOBOYHON rasoBon
cMeck. Kpome TOro, Ha BHYTPeHHen NOBEPXHOCTN KaMepbl MOXeT 0bpa3oBaThbCsl CIoN, cogepXaluni 3arpsas-
HAOLLME BellecTBa, KOTOPbIE MOTYT BCTYNaTh B peakuuio ¢ KOMMOHEHTamu, NoAaBaeMbiMN B CMECUTENbHYIO
kamepy. [oaTomy nepea Ucnonb3oBaHUEM HE0BX0AUMO NPOBECTU NpeaBapUTEeNbHYI0 06paboTky cMecuTerb-
HOW kaMepbl BO U36eXkaHue BO3MOXHOIO 3arpa3HeHUs rpagynpoBoYvHoi rasoBon cMecu. O6paboTKy npoBoaaT
nyTem BaKyyMUpoBaHusl Kamepbl 8o AaBneHus Hwke 5 - 102 Ma (5 mGap). 3aTem 3anonHALT kamepy (OHOBLIM
rasoM, UCNonb3yeMbiM Ansi IPUroTOBMEHUA rpagyupOBOYHON ra3oBoW CMecu, A0 AaBneHUA B Kamepe Bbllle
atmocdepHoro. 3aTeM K BbIXOAHOMY OTBEPCTUIO CMECUTENbHOW Kamepbl NOACOeANHSAIOT NpUBopkI AN nsme-
peHus1 coaepXaHusl 3arpsAsHSIIOWLNX BELLECTB, HAXOAAWMNXCA B BO3AyXe (Hanpumep, rasoaHanuaaTopbl, KOH-
Tponupytolme cogepxkadune SO,, NO,, CO u yrnesogopoaos). Mpnbopbl A0SKHBI UMETb AOCTATOUHO HU3KUIA
npegen obHapyXeHust anst onpefeneHna 3HaYMMOCTU CoAepXaHus UenesbiX rasoobpasHbiX npumMecei,
Haxoasiumxcs B bOHOBOM rase B CMecuTeNbHOW kamepe B KOHkpeTHoe BpeMs. MoaatoT (hoHOBBIV ras Ha BXoA
W PErUCTPUPYIOT coaiepXkaHne 06HapyXeHHbIX NPUMecen.

Mpoueaypy, BKOYAOLLYIO BaKyyMUPOBaHWE CMECUTENbHOW KaMepbl C NoceayoWmnM ee 3anosiHeHneM
(bOHOBBLIM raszoMm, MOBTOPSIOT HECKOMBLKO pas UMW Noka coaepkaHne BceX COOTBETCTBYIOLLMX rasoobpasHbIX
npumecein He 6yaeT HUXKe coaepXXaHuUa, NPU KOTOPOM UCKMIOYAETCA 3HaYUTENbHOE 3arpsAsHeHue rpaaympoBoy-
HbIX ra30BbIX CMecel, NpUroTasnMBaeMbiX B kamepe. Ecnu 3To He MoXeT 6bITb JOCTUMHYTO, TO OYMLLIAIOT CMe-
CUTENbHYH KaMepy ApYruM crnoco6om Unmn BBOAAT COOTBETCTBYIOLLYHO NONPaBKY Ha NpUMecu Npu BbIYUCIEHAN
cofepXaHusi LerieBoro KoMMnoHeHTa B rasoBon CMeci.

Ecnu nogobHbIil aHanus npumecen, NpUCYTCTBYIOWMX B POHOBOM rase, SIBMsSieTCH eAUHCTBEHHBLIM Npo-
BOAUMbBIM aHanu3oM, TO npeaenbl 06HapPYXXeHUA UCMONb3yeMbIX rasoaHanM3aTopoB AOMKHbLI COOTBETCTBO-
BaTb BEPXHUM NpeferniaM cofiepXxaHns npuMeceit, KoTopble Moriu 6bl HaxoAUTLCS B rPaAyUpPOBOYHON ra3oBon
cMmecu. B nogo6HoMm criydae cogepxaHusi, COOTBETCTBYIOLLME 3TUM Npedenam obHapyXeHust, AOMKHBI BbiTb
yuTeHbl Npu onpeaeneHun pacliMpeHHoOW HeonpeaeneHHOCTU NPUroTOBMAEHHON rpadyypOBOYHON rasoBoWn
cMecu. OgHako B ciyyasix, Koraa npoBoAasT AoNONHUTENbHBIA 6onee YyBCTBUTENbHBIA aHanu3 npuMecen apy-
MMM cnocobamu, B paclUMpeHHylo HeonpeaeneHHOCTb rpagyupoBOYHON rasoBOW cMecu AO0MKHBI GbiTb
BKJIIOYEHBI pesyfibTaTbl UMEHHO 3TOro aHanusa.

Bo3amoOXHO, YTO cMecuUTeNbHaA kamepa nocne npegsaputensHon 06paboTkn B COOTBETCTBUM C NpUBe-
[JeHHON BhilLe npolieaypoi He 6yaeT Ucnonb3oBaHa B TeUeHUe AnuMTenbHOro nepuoaa BpeMeHn. B nogobHom
crydyae cMecuTerbHY kamepy NOBTOPHO 3anofHAIOT BbiIbpaHHbIM (hOHOBLIM ra3om Npu AaBfeHnU Bbllle aT-
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MOCCbepHOFO Aana ceegeHnda K MUHUMYMY p.aaneﬁmero 3arpA3HeHnd, KoTopoe MOXeT BO3HUKHYTb 13-3a nona-
AaHnA Fa3006pa3HbIX 3arpA3HAKLWNX BELWeCTB U3 OKpyXXatoLlero sosayxa.

3aTtem npuroTaesnmearoT rpagynpoBOYHYHO ra30BYHO CMeCb B COOTBETCTBUN C I'IpI/IBeﬂeHHOVI HWXe npote-
AYpPOW.

6.3 3anonHeHue cmecuTenbHOM KaMepbl hOHOBLIM razom

CHayvana ¢ NoMoLLbio BakyyMHOro Hacoca (CM. 5.1.2) BakyyMUpYoT CMECUTESbHYIO Kamepy 10 0CTaTou-
Horo AaeneHus (06b14HO 40 5 - 102 Ma), NpM KOTOPOM BO3MOXHOE 3arpsisHeHne cMecy KOMMOHeHTaM1 ocTaB-
erocs rasa He OydeT OKasblBaTb 3HAYUTENbHOE BINAHWE HAa TOYHOCTb M CTAaBUNBbHOCTL OKOHYaTellbHON
rpagyvpoBOYHOM ra3oBo cMecn. 3aTteM Yepes NHUIC nodayuu rasa (cM. 5.1.3) kamepy 3anonHsioT BblOpaH-
HbIM (POHOBEIM rasoM 4o AaBreHusa NpubnusutensHo Ha 0,1 - 105 Ma (0,1 6ap) Bbiwe aTMocdepHoro. Temne-
paTtypa (hOHOBOro rasa B CMecUTENbHON KaMepe ByaeT Bbille TeMnepaTypbl OKpyXatowere Bosayxa (13-3a
agunabaTundeckoro cxatus). NMosTomy AaloT NPpoNTU BpeMeHu, 4Tobbl TemnepaTypa rasa npuiina B pasHoBecue
C TemrnepaTypoi cMecuUTeNbLHOM KaMepbl U OKpYXaloLLero Bosayxa.

MpumedaHue—PasHnua Temnepatypbl B 0,2 °C 6yget npuBoanTb K HEONPeAeneHHOCTU (OTHOCUTENBHON)
pe3ynbTUPYIOLWLEero 3HaueHnsi 06beMHONM Jonm koMmnoHeHTa meHee 0,1 % 3HaveHust cogepxkanus. MoaTomMy Ha NpakTuke
JoctaTtoyHo obecneunTb, HTOObI TeMnepaTypa (hOHOBOIO rasa u TemnepaTypa oKpyXXatoLero Bo3ayxa He oTrnvyanuck 60o-
nee vem Ha 0,2 °C.

Mocne Toro, Kak Temnepatypa oOHOBOro rasa npuaeT B paBHOBECHE C TeMNepaTypoi BHeLLHeN cpebl,
naBneHne poOHOBOIo raza B CMECUTENbLHON KaMepe CHWXKalT A0 aTMOCepHOro, OTKpbIBas 3anopHbIA BeH-
TUNb, NoACoeAMHEHHbIN K KnanaHy Ans cépoca AasneHuns (cM. 5.1.7). 3anuceiBaloT 3HaueHUs Temnepatypbl U
JaBneHus rasza B CMecUTeNlbHOW Kamepe ANA WX nocnegyrolero UCnomnb3oBaHWs Npu onpeaeneHun
coAepKaHusa rpagyvpoBOYHON ra3o0BON CMECHU.

6.4 OnpepeneHue Heo6xogMMoro o6sema LeneBoro KOMNOHeHTa

Heobxoanmblin 06 beMm LieNeBoro KOMMOHEHTA, KOTOPLIA AOIMKeH ObITh BBEAEH B CMECUTEIILHYIO KaMepy,
BbIYMCNSAOT HA OCHOBE TpebyeMoro cocTtaBa OKOHYaTeNbHOW ra3oBOM CMecU, BMECTUMOCTA CaMON CMEeCU-
TenbHOW KaMepbl 1 3a4aHHOre OKOHYaTeNbLHOro AaBnNeHWs raza B cMecutesibHon kamepe. Korga Heobxogumo
BMPbICHYTb XWUAKOCTb, BaXHO 3HaTb, NO KpanHel Mepe NpubnnanTenbHo, MOTHOCTL LEeNeBOro KOMMOHeHTa B
Xnakon case, ¢ TeM YTOGLI NONyYnTb Tpebyemoe coaepkaHue B razoobpasHOM COCTOSHUM, KOTOpoe UMeeT
MECTO B rpagyvpOBOYHON rasoBoii cMecn.

TOYHOCTb, C KOTOPOW U3BECTHA BMECTUMOCTD LUMPULIA, U YTEYKA B OKPYXKaIOLMIA BO3AYX Yepes Uriy unm
npoKnaaky Wwnpuua 6yayT BHOCUTL BKNaA B 06LLYI0 TOYHOCTb rpaaynpoBOYHO rasoBoi cMeck. Mpumep meTo-
4a, UCMoNb3yeMoro AnA aKkCnepuMeHTanbHoro onpeaeneHusa obbema rasa B Linpuyue, 4na AeMOHCTpauumn rep-
METUYHOCTU WNpUUA U ANs onpeaeneHns konuyecTsa NoTepu rasa yepes Uriy npuesedeH B NpunoxeHun B.

BbiGupatoT Wnpul NoaxoasLleit BMecTUMOCTU AN NPUroTOBIIEHUSA OKoHYaTeNbHOW ra3oBo CMecu ¢ 3a-
DaHHON HeonpeaeneHHOCTbI0 coaepkaHusi KoMNnoHeHTa. B 6onblunHeTBe cnyyaes 6yaeT Heo6xoaNMMO BBECTH
KOMMOHEHT ¢ UCMnonb3oBaHWEM BbIOpaHHOMO LWNpULLIa Heckonbko pas. HeonpeaeneHHOCTb OKOHYaTeNbHOW
06BEMHON 40NN KOMNOHEHTa 06bIMHO CBOAAT K MMHUMYMY, UCMOMb3YS LUNPUL, NO3BONSIOLMIA BBECTN KOMMNO-
HEeHT ANA rPagyvpoBKN B CMECUTENbHYI0 KaMepy 3a MUHUMAaribHOoe Yucno pas. OgHako Ha npakTuke seibop
wnpuua byaeT Takke 3aBUCETb OT AOCTYMHOCTM NMOAXOAALLMX LWINPULEB ¢ TpebGyemol HeonpeaeneHHOCTbIO
BMECTUMOCTU. 3anucebiBaroT HeobXoaAMMOoe YNCIO BBOAOB.

6.5 3anonHeHue WNPULA LeNeBbIM KOMMOHEHTOM

6.5.1 Mazoo6pa3Hble LeneBble KOMMNOHEHTbI

Mpu ucnonb3oBaHUU razoobpasHbiX LieneBbiX KOMMNOHEHTOB ANA 3anofHEeHUA wWnpuua npUMeHsoT
YCTPONCTBO, onucaHHoe B 5.3. 3aTeM BLINOMHAIOT cneayowme 4eNCTBUS.

CHavana nepekpbIBalOT 3anopHLIA BeHTUNb BanmnoHa ¢ LeneBbiM KOMMOHEeHTOM. 3aTeM C NOMOLLbIO Ba-
KYYMHOTO Hacoca BakyyMUPYIOT BCIO CUCTEMY, BKITHOYasi EMKOCTb, 10 A0CTAaTOMHO HU3KOro AaBneHus, obecne-
ymBas TakMM o06pa3zoM, 4TOObLl OCTaBLUMACA B €MKOCTU a3 He OKasblBall 3HAYMTENbHOrO BAWSAHUA Ha
coaepXXaHue unn ctabunbHOCTb OKOHYATENbHOWM rasoBo CMecu.

MpumeyaHne— OBbIMHO CYMTAIOT AOCTATOUHLIM OCTATOUHOE AaBneHue npumepno 1- 102 MNa (1 m6ap). OaHa-
KO Ha NPaKTUKE OHO 3aBMCUT OT TUNA NPUIOTABNIMBAEMOW ra30BOW CMECU U COAEPXKaHUsI LIENEBOro KOMNOHeHTa. Moatomy
npu oLeHKe HeonpeaeneHHOCTN COAEPXKaHUs LIENEBONO KOMMOHEHTA B ra30BOW CMECU PEKOMEHAYETCS yunThIBaTh Tpebye-
MbI YPOBEHb OCTATOYHOIO AABNEeHUA rasa.
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MepekpbiBalOT 3aNOPHLIA BEHTUMb MEXAY BaKyyMHbIM HACOCOM 1 €MKOCTbIO U 3aMoSHAT eMKOCTb Lie-
NeBbIM KOMMOHEHTOM 0 AaBneHus NpubnusutensHo 1,4 - 105 Ma (1,4 6ap). MoBTOPHO BAKYYMUPYIOT EMKOCTb
1 CHOBa 3aMnoMnHAIOT ee LiefieBbIM KOMNOHEHTOM. [MOBTOPSIOT 3TOT NPOLECC O4YUCTKUA OCTaTOMHO 60MbLUOE YnC-
o pas, ¢ TeM YTobbl B €MKOCTW C LieNeBbIM KOMMOHEHTOM He ocTarnoch razcobpasHelx npumeceit. Mocne no-
criegHero 3anofiHeHWs NpoBepPsIOT, YTOOLl JaBeHne rasa B eMKOCTU BbINo A0CTaTOUHbIM ANS 3anofHeHUs
wnpuua.

MpumedaHue—Heobxogumo npuHMMaTh COOTBETCTBYIOWME MEPbI NPEeAOCTOPOXHOCTU, obecneunBatoLme
yaaneHve na yCTpOV[CTBa OnacHoro uenesoro KOMnNoHeHTa H6esonacHbIM cnocobom.

BeoasT nrny BeiGpaHHoOro nycTtoro MepHoro wnpuua Yyepes Membpay (cm. 5.3.4) B emkocTb. 3atem noa-
HMMALOT 1 OMyCKaloT MOPLUEHb LWNpULa 4OCTaTOYHOe YUCHO pas, YToBbl MPOMBbITh LUMPUL, LLeNEeBbIM KOMMOHEH-
TOM W MpW 3TOM HEe OCTanocb 3Ha4YMMOro 3arpsisHeHUs.

3anonHAT LWNPWL, MOMHOCTLIO, BEITArMBas NopLUeHsb A0 ynopa. 3aTeM U3BneKkatoT Urny WwnpuLa us mem-
6paHbl 1 HagaBNMBaOT Ha NOpPLUEHb 40 TEX MopP, MOKa B LUNPULLE He OCTaHeTCs 3adaHHbli 06bem KoMMNoHeHTa
(NpeanpuHMMasn No BO3MOXHOCT COOTBETCTBYHOLLME Mepbl MO NpeoTBpaLLeHNio onacHoro Beibpoca Lieneso-
ro KOMroHeHTa B atMocdepy).

6.5.2 Xupgkue ueneBble KOMMNOHEHTbI

MeToauka 3anonHeHns BeIBpaHHOro MepHOro WnpuLa XUAKoCTAMU B NPUHLMNE aBnsieTcs 6onee npo-
CTOW MO CpaBHEHUIO C 3aMoSIHeHWEM ra3oobpasHbiMUX LierneBbiIMUA KoMnoHeHTaMu. OgHako oHa AormkHa BbiTb
Takon, YTobbl MPK 3anofHeHWN WNpMLa B HEro He nonany B 3Ha4uTeNbHbIX KONMMYECTBax 3arpsAsHsiowne se-
LLecTBa, B TOM Yucne BO3ayX.

6.6 BBepeHUWe LeneBOro KOMMNOHEHTa B CMeCUTEelIbHYIO Kamepy

Mocne Toro, kKak 06beM rasa B LNpULE OCTUTHET 3a4aHHOro 3Ha4YeHUs, BBOAAT UMy Wnpuua B CMecu-
TenbHylo kaMmepy Yepes membpaHy (cm. 5.1.5) kak MOxHO BbicTpee, HO BbXkAaB BpeMs, OCTaTOuHOE AN CHU-
KEHUS MepBOoHaYanibHOro MOBLILIEHHOro AaBneHus B wnpuue Ao atmocdepHoro. Mo BO3MOXHOCTA AnsA
KaXxgoro MCrnomnb3yemoro Lnpuua aKkcrepuMmeHTanbHoO onpeaensiioT Bpems, HeobxoaumMoe Al U3BreYeHns
Urfbl U3 MeMbpaHbl yCTPOMCTBA 4NN 3anofIHEHUs U NOCNeAyoLWero BBeAeHUs rasa B CMeCcUTeNbHYIO Kamepy.

BBoasAT LeneBon KOMNOHEHT B CMECUTENbHYIO Kamepy, MeAfIeHHO HaaaBNMBasa Ha MNOpPLUEHb Wwnpuua u
OZlHOBPEMEHHO U3BMeKas Mpu 3TOM UrMy U3 MeMobpaHbl.

MoBTOPAOT Npoueaypy, BKIHOYAOLLYHO 3anofiHeHne LWNpyua 1 BBeAeHWe ero coaepXXumMoro B cmecu-
TenbHY0 Kamepy, 4OCTaTOYHOE YAUCTIO pas (B COOTBETCTBUU C 6.4) A0 NOsydeHUA 3a4aHHOro cogepXxaHua ue-
NeBoro KOMMOHeHTA.

FOMOreHM3npyoT razoByd CMEeCb B CMECUTENBHOM Kamepe C NMOMOLLBbI0 YCTPOUCTBA ANA NepeMelumsa-
Hus rasos (cM. 5.1.6). Bpemsa, Heobxoaumoe anst AOCTWXKEHMWA 3ajaHHON OAHOPOAHOCTU, 3aBUCUT Kak OT pas-
Mepa U (OpMbI CMECUTENbHOW KaMepbl, Tak U OT TEXHUYECKUX XapakTepUCTUK YCTpoucTsa ANA
nepemelwnBaHus (ra3os). ATo BpeMA crieqyeT onpeaennTb aKcnepuMeHTanbHeIM NyTem Ana KOHKPeTHOM Uc-
nornb3yemon annapaTypbl.

Mpu HeoBxoaMMocTy o6aBNEHUSA HECKOMNbKUX LieNeBbiX KOMMNOHEHTOB AEUCTBUSA, YCTaHOBIEHHbIE B 6.5
1 6.6, NOBTOPSAIOT ANS KaXXA0ro LeneBoro KOMMoHeHTa.

6.7 BBegeHue gononHUTenbHoro o6bema hoHOBOro rasa

YBenuunealot aasneHue nytem aobasneHust poHOBOro rasa (Ao yposHs 6e3onacHoro paboyero Aasne-
HUA YCTPONCTBA), YTOOLI 06ecnevnTb NPUroTOBMEHUE AOCTATOYHOIO KONNYecTea rasa Asnsi rpagyyupoBKA raso-
aHanuM3aTopos, KOTOpPYH OObIMHO NPOBOAST C UCMONb30BaHWEM rPagyMpPOBOMHBIX Fa30BbIX CMecel npu
aTmoccepHOM aaBneHUu.

Mpumeyanune—O6bem rasa, KOTopbid MOXHO UCMONB3OBATL ANS NPOBEASHUS TPaAYMPOBKU Npu aTtMocdep-
HOM AaBNeHUN, ONpeaensieTcs pasmepoM CMECUTENBHON KaMepbl U 4aBNEHNEM ra3oBOM CMECH B Hel (@ UMEHHO AaBneHun-

€M, U36bITOYHBIM MO CPaBHEHUIO C aTMOCHEPHBIM).

Mocne pobaBneHna hOHOBOro rasa cMecb B CMECUTENbHOW Kamepe NOBTOPHO MepemelunBsaoT ¢ no-
MOLLBLIO YCTPOICTBA ANA NepeMellnBaHusa B Te4eHNe BPeMeHWU, AOCTaTOMHOro AN AOCTWKEHUA 3afaHHOro
YPOBHA OQHOPOAHOCTU.

Temnepatype cmecu gatoT NPUATA B paBHOBECHE C TEMNepaTypoOi OKpyXartollero Bosayxa (CM. npume-
yaHue nogpasaena 6.3). Mo nokasaHNAM AaTYMKOB, YCTAaHOBNEHHBIX B CMecuUTerbHON kamepe (cM. 5.1.4), 3a-
NUCLIBAIOT OKOHYaTesNlbHOe AaBNeHWe W TemnepaTypy rasoBol CMecW, 3HauYeHUA KOTOPbIX WUCMOMbL3YIOT B
AanbHenweM npu onpeaeneHun coaepXxaHna Lenesoro KOMMOHeHTa B rasoBoil CMecu.
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7 BbluMcneHue 06 HLEeMHOM AONU LleneBoro KOMNoOHeHTa B ra3oBon CMecu

7.1 MazooOpa3Hble LeneBble KOMMNOHEHTbI

O6beMHyto 1010 ¢ (X) LieNIeBOro KOMMoHeHTa X, B 6UHapHOI rpayupoBO4HOI rasoBoi CMeCH, UCTOTb-
3yeMoi AN rpagyMpoBKY rasoaHanmsaTopa, BbMMCHSoT No dopmMyne

p1V(Xg)

— (1)
PoVeg + PV(X )

o) =

rae p, — AaBrieHne rasoBo CMecu B CMecUTeNbHO kKamepe Ao nocneaHero 4obasneHns BcrioMoraTensHoro
rasa;
Vg — 06BbeM thoHoBOrO rasa B cMecuTenbHOM kamepe;
Vixg) — 06beM rasoo6pasHoro KOMMOHEHTa X, B LUNPULLE, NpUBEeHHbI K TeMnepatype cMecuTenbHON Ka-
Mepbl;
p, — OaBrieH1e rasoBoil CMeCcH B CMeCUTeNbHOM Kamepe nocne nocneaHero 4o6asneHns poHoBOro rasa.
O6bembl V(xg) 1 Vg AOMKHBI OTHOCHTLCS K OHOW 1 TOW Xe oKpyKaroLlel TeMnepaType (Ha npakTuke
Temnepatypa byaeT 0QHOW 1 TOW e, eCnii ra3oobpasHbli U KUOKAN LLeNeBOn KOMMOHEHT BBOAAT LUNPULIEM,
KOTOPBIN UMEET Ty e TeMmnepaTtypy, 4TO 1 cMecuTenbHas kaMmepa).
dopmyny (1) MOXHO YNpoCTUTb, ecriv V(xg) HaMHOro MeHbLUe ch 1 OHU onpedeneHbl NP OQHUX U TeX XKe
TemnepaType v AgasneHun. B nogobHom crnydae ncnonb3syoT cnegytoLyto hopmyny

_ pV(xg)
pZch

¢ (%) (2)

7.2 Xugkue ueneBble KOMMNOHEHTbI

AHanornyHo 7.1 06beMHyto 400 LieS1eBOro KOMMOHEHTa B ra3oBOW cMecu ¢ (X), MOSTy4EHHYI0 B pe3ynb-
TaTe UcnapeHus XnaKkoro KOMMNoHeHTa B CMecUTenbHON Kamepe, BLIYUCNAIOT rno dopmyne

o) =—PVxD 3)
pzvcg + p1V(X/)
rae V(x;) — o6bem Lenesoro KOMMoHeHTa X;, NoMyYeHHbIA UCapeHneM XnAKoCTM ¢ obpasoBaHuem rasosoin
¢dasbl, BbIpaXXeHHbIN B TEX XXe eanHuLax, uto u Vi (cMm. Huxke).
B cnyvae, ecnu Lueneson KOMMOHEHT BBOAST LUNPULEM B CMECUTESIbHYIO KamMepy B JKUAKOM COCTOSAHWUN,
3aTeM AaBas emy UCNapUTbCA, COOTBETCTBYIOLUIA 0ObeM LieNeBoro KOMMoHeHTa B CMecUTeNbHOM kamepe Bbl-
uncnsaT No dopmyne

Vix) = V";‘;M , (4)

roe V;,— o6beM Lenesoro KOMMOHeHTa X B XXUAKOM COCTOSIHUK;
p — MNOTHOCTb LeNIeBOro KOMMOHEHTa B XKWAKOM COCTOSIHUM NPpU TeMnepaType UCMoNb30BaHuUs;
Vyy— MOnApHbLIN 06beM UCTIapUBLLEIACS KUAKOCTU, NPUBEAEHHLIA K TeMnepaType 1 AaBneHno B CMecu-
TenbHOWN KaMepe B MOMEHT BBOJA XUAKOCTU, NpU AONYLLEHUM TOTrO, 4TO ra3s BeaeT ceba kak ugearnbs-
HbIR;
M — monapHas Macca LeneBoro KOMrMoHeHTa.

NMpumeyanune—B dopmynax (3) n (4) NpuHATO AONYLEHNE O TOM, YTO 3aKOHbI ANA MAEanNbHOro rasa cnpa-
BeANUBLI NPU NEPexXoae ero n3 XUAKOro COCTosHWA B ra3oobpasHoe. OgHako B 3Tnx hopmynax npeanoHTMTENbHO UCNONb-
30BaTh KO3(PPUUMEHT CRUMAEMOCTU XUAKOTO KOMMOHEHTA, 3HAYeHUs1 KOTOPOro MOFyT 6biTb MOMyYeHbl U3 COOTBETCT-
BYIOLLEN Hay4YHOW NUTepaTyphbl.

Kpome TOro, npumeHsist npubnuxkeHune, NCNonb3oBaHHoe Npy nonyyYeHnn dopmynel (2), ans GuHapHon
rpagynpoBOYHON ra3oBoi CMECK, NMONyYeHHON MyTeM BBoAa XUAKOCTW, B cy4ae, koraa V(x;) HaMHOro MeHblle
Vg, OKOHYATENbLHYI0 06BEMHYIO I0NTHO LIENEBOro KOMMOHEHTa @ (X) BbIMUCAAIOT Mo (opmyne

p1V(Xl) (5)

p 2vcg

e x)=
7
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rae V(x)n ch — onpegeneHsbl, KaKk yCTaHOBMNEHO BhiLle;
p, — OaBneHve rasoBoil CMech B CMECUTENbHOM Kamepe Ao nocreaHero agobasnexns oHOBOro
rasa;
p, — AaBNeHie rasoBoil CMecH B CMecUTeNbLHON Kamepe nocne nocneaHero ao6asneHuns goHo-
BOTO rasa.

8 BbluncneHune HeonpeaeneHHOCTU CoAepXKaHUA LieNneBoro KOMNOHeHTa
B ra30BOM cMecu

8.1 PaclumpeHHasn HeonpeaeneHHOCTb

PaclinpeHHyto HeonpedeneHHoCTb coaepxarus (06beMHON A0MKN) LeneBoro KoMNnoHeHTa B GHapHomn
rpagyvpoBOYHON rasoBoin cMecK criedyeT onpeaensTb, eC 3TO NPakTUYeCcKV BbIMOMHAMO, NyTeM 3KCrnepu-
MeHTaNbHOW OLeHKN MHAMBMAYaTbHBIX HeoNpeaeneHHOCTeN U3MEPEHUIA ANA BCexX BAMSIOLWMX BeNUYuH. Pac-
LUMPEHHYIO HeonpeaeneHHOCTb COAepKaHWsA LieIeBOro KOMMOHeHTa B rpafyvMpOBOYHON rasoBOoi CMEecu
BBIMMCIISIOT KaK KOPEeHb KBaApaTHBIN U3 CYMMbl KBafipaToB MHAUBUAYarbHEIX HeonpeaeneHHocTen. MeToauka
OLIeHKW HeonpeaeneHHOCTU 06CyKaaeTcst HUXe.

8.2 Brnusiowme BeNUYMHBI, OTHOCSLIMECH K KOHKPETHOM annapaTtype U ucnonb3yemoil npoueay-
pe npuroToBneHus

8.2.1 HeonpepeneHHocTb o6beMa LieneBoro koMnoHeHTa V(x,) unu V(x), BBefieHHOro B cMecu-
TeNbHYI0 Kamepy

Ha TouHbIli 06beM LieNeBoro KOMNOHeHTa, BBEAEHHOrO MEePHbBIM LUNPULIEM B CMECUTENbHYIO Kamepy,
BMUSAIOT HECKOSbKO (haKkTOPOB, B TOM YnChe:

a) BmectumocTb WNpuULa ¢ nonpaskoin Ha TeMmnepaTypy, Npu KOTOPO OH UCMOMNb3yeTcsl, 3HavansHo
onpeaenaeTca NroToBUTENEM, HO pekoMeHayeTcs, YToObl NoNb3oBaTe b WNPULA Takke NPOBEpPUn ero BMec-
TUMOCTb 3KCMEPUMEHTaNbHBIM NyTEM.

MpwumedaHue—Ha npakTuke MCNOMNb3yOT WNPULLI C BMECTUMOCTbIO, CEPTU(PULMPOBAHHON C OTHOCUTENb-
HOW norpewHocTbto B npegenax + 0,5 %.

b) Yepes nrny wnpuua moxeT nponcxoanTb Anddyans rasoobpasHoro Lienesoro KOMNOHeHTa B OKpy-
Xarowyto atMmoccepy. OueBnagHo, 4YTO BMUsIHNE AaHHOro dhakTopa byaeT 3aBUceTb, NO KpaHen Mepe YacTud-
HO, OT NPOMEXYTKa BPEMEHU MeXJy MOMEHTOM M3BMeYeHust UMbl wnpuua us mMem6paHbl eMKOCTU u
MOMEHTOM BBOAA rasa B CMeCUTENbHYIO Kamepy.

Ona kaXaoro UCMonb3yeMoro LNnpuLa 3ToT NPOMEXYTOK BPeMeHU, eCiin 3TO BO3MOXHO, Heobxoanumo
onpeaennTb aKcnepuMeHTanbHbiM NyteM. OgHako B pesynbTaTte 3KCNepMMEHTOB C UCTIONb3OBAHUEM LUNMPOKO
NpUMeHSAeMbIX Ha MPaKTUKe WNPULOB BbINo AokasaHo, YTO BBeAEHHbI 06beM LieneBoro KOMNOHeHTa MeHseT-
CAl He3HaUUTESbHO, €CIM MPOMEXYTOK BpEMEHU MeXay MOMEHTOM M3BMeYeHUs UMbl Wnpuua n3 meMopaHbl
€MKOCTM U MOMEHTOM BBOJa rasa B CMEeCUTESbHY0 KaMepy cocTasnsieT oT 5 go 30 c.

c) a3 moxeT guddyHanpoBaTh B OKpyXaloLLyto aTmocdepy Yepes ynnoTHUTENbHbIe MPOKNaakv Wnpu-
ua (370 MOXeT He OKa3blBaTb 3HAYUTENBHOIO BIIUSIHUA MPU UCNOMNb30BaHUU A0CTaTOMHO FEPMETUYHOrO WNpu-
La, KaK ycTaHOBINeHO B 6.4).

HeonpeaeneHHOCTU OT BCEX UCTOYHMKOB AOIMKHBI ObITh BKIIOYEHBI B HEOMPEeAeNeHHOCTb coaepXKaHusa
KOMIMOHEHTa B rpalypoOBOYHOM razoBoir cMecu. MNpumep onpegeneHyst BMECTUMOCTM MEPHOTO LINpuua npu-
BeleH B NpuroxeHun B.

8.2.2 HeonpepneneHHocTk 06beMa oHoBoOro rasa V.,
TbI0 BMECTUMOCTU CMeCUTeNbLHOW KaMepbl

Kaxablil pesynbTaT nsmepeHusl, UCNonb3yeMblid A5 onpeaeneHns BMECTUMOCTU CMeCUTENLHOM KaMe-
pbl (B cooTBeTCTBMM C 6.1), ByaeT umeTb HeonpeaeneHHoCTb. s nonyyYeHust pacluMpeHHON HeonpeaeneH-
HOCTH, MPUMUCLIBAEMOA N3MEPEHHON BMECTUMOCTU CMECUTESNIbHOW KaMepbl, BLIMUCTISIIOT KOPEeHb KBaApaTHLIN
13 CYMMbI KBaApaToB 3TUX HeonpeaeneHHOCTeN.

Takke HeobxoguMo oTMeTUTb (CM. 6.1), YTO Kaxkgoe N3 U3MEepPeHUin BMECTUMOCTU MOXKET NPOBOAUTLCA
npu pasnuYHoON TemnepaType oKpyxatowero Bosayxa. lNoatomy A0MmKHbI 6biTb BBEAEHBI NONpaBKy Ars npuse-
AeHusa pe3ynbTaToB K OOHOW W TOW e TemnepaTtype, ecnv 3T NomnpaBky SIBMSIIOTCS 3Ha4YUTENbHLIMU. B pe-
syneTate 6yaeT nonyyeHa BMECTUMOCTb Kamepbl, NpuBeAeHHas K KOHKPETHOW TemnepaType OKpyKatoLero
Bo3adyxa. OgHako cMecuTenbHas kamepa MoXeT ObITb UCToNb30oBaHa Npu Apyroi TeMnepaTtype okpyaroLero
BO34yXa W, cregoBaTenbHo, NoTpebyeTca BBOAUTL NONpaBku 4nis onpedeneHns BMeCTUMOCTM CMecUTeNbHON

KOoTopan oGycnosneHa HeonpepgeneHHoc-

8
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Kamepbl Npu TemnepaType NpuMeHeHust. B Taknx cnyvasx nobble HeonpeaeneHHOCTU, CBA3aHHbIe C BBeAEHU-
eM nomnpaBok, crnegyeT BKIOYaTb B PaCLUMPEHHYID HeonpeaeneHHoCTb coAdepXaHus KOMMoHeHTa B
rpafyMpOBOYHON ra3oBoOn CMECH.

8.2.3 HeonpepeneHHOCTb U3MEPEHUN AaBMEeHUN p, U p,

PesynbTaTbl U3MepeHWin OBYX AaBMEeHUA BXOOAT B OKOHYaTeNbHYyo hopMyny BblYUCAEHUS 06beMHON
AoNn komnoHeHTa [cM. dopmyny (5)], 1 No3TOMy HeomnpeaeneHHOCTN N3MEepPeHUn 3TUX AaBIEHNA JOITKHbI
ObITb YYTEHBI.

8.2.4 HeonpepgeneHHOCTb U3MepeHUn aTMocthepHOro AaBneHNa U TemMnepaTypbl OKpYXKalLen
cpeabl V(x) n Vg

Ecnu aaHHas HeonpeaeneHHOCTb 3HauYMTeNbHa, TO OHa AOSMKHA KaknuM-To obpasom ObiTh BKIlOYeHa B
paclIMpeHHyto HeONPeaeneHHOCTb, Tak Kak NornpasKu BBOAST ANs nepexoda oT p 1 T B eMKOCTM Npu pabounx
YCIOBUSIX K OKpYXKatoLWMM ycrioBusiM [cM. abaal, nocne dpopmynbt (1)].

8.2.5 HeonpeaeneHHOCTU, oGycrioBneHHble HanuuMeMm rasoobpasHbiX NpuMece B LieNleBOM
rase U OCHOBHbIX NpuMeceit B (pOHOBOM rase

Bce rasel cogepxat npvMech, KoTopble MOFYT OKasaTb BUSHWE Ha TOYHOCTb onpeaeneHns o6bLeMHon
[0 LIeNneBoro KOMMOHeHTa B ra30BON CMecu, NPUroTOBINEHHOM CTaTU4EeCKUM 06 bEMHBIM MW APYTMM anbTep-
HaTUBHBIM MeToAOM (HanpuMmep, rpaBUMETPUYECKAM MeToaoM no [3] nnn guHaMmuyeckum o6bLeMHbLIM MeTo-
gom no [4]). Moatomy cyulecTByeT TpeboBaHMe K coAepXaHWio npumecen B LenesoM U (hOHOBOM rasax,
KOTOpbIE ACMKHEI BbITb NPOaHANN3MPOBaHEI, MHAa4Ye TOYHOCTb U (MIM) CTabubHOCTL MPUrOTOBMEHHOW ra3o0BOW
CMecK MOXeT yXyaLWnTLCA.

BrnnsiH1e npumMeceit B LLeNeBbIX rasax Ha TOMHOCTb rasoBoO cMeck 0BbIYHO OTAMYAETCS OT BNSIHUSA NPU-
mMecei B (hOHOBOM rase, Kak nokasaHo Huxe:

a) MonaratoT, YTO LieneBble KOMNOHEHTHI, UCMONb3yeMble Mpu onpegeneHnuu ¢ (x) (cMm. pasagen 7), npea-
CTaBnAT co6ol TOMNbKO BbIGpaHHbIE coeANHEHUS B ra3o06pasHoM cocTosiHUN. [oaToMy Hanuuue nobbix ra-
3000pasHbIX NpUMecen B 3TUX rasax NpuBOAMT K TOMY, YTO cogepKaHne KOHKPETHbLIX LieNeBbIX KOMMOHEHTOB B
rasoBol cMecu 6yaeT NOCTOSIHHO HXKe MO CPaBHEHWUIO C codepKaHneMm, BblYMCIIEHHBIM B COOTBETCTBUM C pas-
nenom 7.

Ecnun He BBECTM MONpaBKy Ha NPUCYTCTBYIOLIME NPUMECH, TO BbIUMCIIEHHBIE 3HAYEHUA CoAepXXaHWUN Lie-
NeBbIX KOMMOHEHTOB ByAYT UMETb OTHOCUTESbHbIE NOrPELLHOCTMW, 4OCTUraoLLmMe HeCKoMbKUX NpoueHToB. Moa-
TOMY >XenaTenbHO MPOBOAUTL aHanM3 Ha cofepxaHue npuMecer B LeneBblIX KOMMOHeHTax W BBOAWUTL
COOTBETCTBYOLLUME MOMPaBKK, ECMN coAepXaHue 3TUX NpuMecein 3HaunTesbHo.

b) Mpumecn, npucyTcTByOWME B POHOBOM rase, BNUAIOT Ha coaepXaHne KOMNOHEHTOR B NPUroTasnu-
BaeMOW ra3oBol cMecK ABOSIKUM 0BpasoMm:

- ecnu B (hOHOBOM rase npucyTCTBYIOT B KauyecTBe Npumecel LieneBble KOMMNOHEHThI, TO coaepXaHue
KaXKaoro KOMMoHeHTa B ra3oBoi cMeck ByAeT Bbille Mo CPaBHEHUIO CO 3HAYeHNEM, BbIYUCIIEHHBIM B COOTBET-
CTBUW c pasgenom 7. B atom cnydyae nnbo onpegensioT cogepxaHue Kaxaoro LeneBoro KoMnoHeHTa B hoHo-
BOM rase C YyBCTBUTEIbHOCTbIO, AOCTAaTOMHON, 4YTOObLl AaHHOe onpeAeneHre He BHOCUIO 3HAaYMTEeNbHBbIN
BKMaj B paclUMpeHHyr HeonpeaeneHHoCTb, b0 AoKasbiBakOT, UTO coAep)XaHue Kaaoro LeneBoro Komrno-
HeHTa B (DOHOBOM rase Hue npeaena oGHapyXeHns metoaa uamepeHuid. B nocnegHem cnyyae npegen o6Ha-
pPYXeHus AomkeH BbiTb YYTEH Kak BKag B pacLUMPeHHYHo HeonpeaeneHHOCTb 06beMHON 40N KOHKPETHOro
LleneBOro KOMMOHeHTa, NPUCYTCTBYOLWero B bOHOBOM rase;

- ecnu (oHOBbLIN ra3 CogepPXnT MPUMECK, KOTOpbIe MOTYT BCTYMNUTL B peakumio ¢ LieNieBbIMU KOMMNOHEH-
Tamu, TO 3TO MOXET oKasaTb OTpULaTenbHOe BIUSIHUE Ha TOYHOCTb UK CTabubHOCTb OKOHYATEbHOW ras3o-
Bol cmecu. MoaToMy aHanusbl Ha 3TW NpUMecKH AOSKHbI ObiTb NpoBeAeHbl ¢ npedenioM obHapyXeHus,
[OCTaToYHbIM, YTOBbI NMPOAEMOHCTPUPOBATL NX CodepXaHne B (DOHOBOM rase B He3HauuTerlbHbIX Konudec-
TBax, NMbo caenaTtb AonyLUeHWe 0 BO3SMOXHOW HeCTabunbHOCTM NpU pacyeTe pacluMpeHHoW HeonpeaeneH-
HOCTWM OOBbEeMHONM 4ONWN LeneBoro KoMnoHeHTa. KoHKpeTHbIM NpMMep OLIEHKM HeonpeaeneHHOCTU C y4eToM
BblLLEeYKasaHHbIX HeornpeaeneHHocTen npuseaeH B npunoxxexum C.

8.2.6 HeonpegeneHHOCTb, CBA3aHHas C YPOBHEM CTabMNbLHOCTU FpagyvMpoOBOYHOMN ra3oBon cMe-
CU B nepuopg Mexay NpuroToBrieHUeM U UCnorb3oBaHUEM

[aHHas cocTaBnsoLwasn HeonpeaeneHHOCTU 3aBUCUT OT:

- BELecTB, BbiOpaHHbIX B Ka4eCcTBe LieNeBblX KOMMNOHEHTOB, U UX pPeaKLMOHHOW CnoCOBHOCTM NO OTHO-
LUEHWO K MaTepuarny BHYTPEHHUX CTEHOK 1 APYrMX YCTPONCTB CMECUTENBHOM Kamepbl (HTO MOXET Takke 3aBu-
ceTb OT COAEepPXaHUA KOMMOHEHTa B rpagdyMpoBOYHON ra3oBO CMecK);
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- BO3MOXHbIX peakLuii Mexay NpUuMecsimMu, cogepkalmmncs B cneaoBbiX KONMYecTBax B (pOHOBOM rase
WK LLeNIeBOM KOMIMOHeHTe (HanpuMep, B criyyae cMecei okcuaa a3oTa B a3oTe, KUCNOopoa, MPUCYTCTBYHOLNIA B
a30Te B CrefoBbIX KonnyecTsax, byaeT BAUATL Ha cTabUNbLHOCTL CMecu, 3TO BNusiHue 6yaeT 3aBUceTb OT CO-
AepxaHua okcuaa asoTa B rasoBoi CMecu).

MoaTomy Heo6Xx0AMMO MO BO3MOXHOCTU NPOBECTU UCTILITAHWUA ANA oNpeAeieHns CTabUNbHOCTU ra3oBoM
cMecu, MPUroTOBNEHHON C UCTONb30BaHNMEM KOHKPETHBIX KOMMNOHEHTOB Ha KOHKPETHO annapaType, kak (hyHkK-
uum spemeHu. Mpumep NOAOGHOrO UCMbITAHUSA NpUBeAeH B NpunoxeHun D.

8.2.7 HeonpepeneHHoCTb, 06ycnoBrneHHasa CXXUMaEMOCTbIO KOMNOHEHTOB ra30BOW CMeCcH

OanHas cocTasnsaiowas blopkeTa HeonpeaeneHHOCTU ABNAETCA CeACTBUEeM TOro, YTO NPU rpagynpos-
Ke ra3oByto cmecb 6yayT UCNonb30BaTh NpU AaBMeHUN, OTIMYHOM OT AaBreHusl, MpU KOTOPOM oHa Bbina npu-
rotToneHa. OaHako Ha NpakTUKe 3TW AaBlieHUs He3HauYUTeNbHO OTNNYANTCA APYr OT Apyra, U coaepXxaHue
LieneBbIX KOMMOHEHTOB 0BbIYHO HU3KOE, MO3TOMY NOrPELIHOCTb U3MepeHus 06bEMHON 40NN KOMNOHEHTOB B
rasoBoi cMecy, oBycrnoBneHHasi UCMOMb30BaHNEM HEKOPPEKTHBIX ko3ddULNEHTOB CKUMaeMocTH, ckopee
BCEro, He BbI30BET 3Ha4YMTeNbHOM NOrpeLHOCTU coaepXaHna LienesblX KOMMNOHEHTOB B OKOHYaTeNbHOW raso-
BOW CMecH.

8.3 BbluucneHue pacluMpeHHOW HeonpeaeneHHOCTU 06beMHON AONMU KOMNOHeHTa

[na nony4eHns paclUnMpeHHon HeornpeaeneHHOCTN OKOHYaTEeNbLHOW ra3oBO CMeCU BCe 3Ha4YMMble BKNa-
Obl B 3Ty HeomnpeaeneHHOCTb A0KHbI ObiTb 06beANHEHb! MyTeM BbIMUCIIEHUS KBAAPATHOTO KOPHS U3 CYMMbI
KBaJpaToB 3TWX BKMadoB. PaclumpeHHyo HeonpeaeneHHOCTb OBbIMHO BbipaXaloT AN YPOBHS AOBEPUTENIbHOM
BeposATHoCTU 95 % C UCNoNb3oBaHEM koadduumeHTa t-CTaTUCTUKN, KOTOPLINA BbIBUPAKOT UCXoas U3 COOTBET-
CTBYIOLLEro uMcna cTerneHein csoboapl, BNUAIOLWMX HA PaclIMPEeHHYo HeonpeaeneHHoCTb (Ansa 6onblioro
yucna cTeneHel cBo6oabl MOSlyYeHHOe 3HaYeHUe YMHOXAIoT Ha 2).

MpyMep BLIMUCIIEHNA pacLUMPeHHOW HeonpeaeneHHOCTU CoAepXXaHNs KOMMOHEHTa B NPUrOTOBNEHHOW
rasoBol cMecu npusedeH B npunoxexuu C.
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MpunoxeHne A
(cnpaBo4HoOe)

I'Ipvmep annapartypbl gnsa npurotoBneHuUA rpaaynpoBoYHbIX ra3oBbIX cmecen
CTaTU4YeCKUM 06 bEMHBIM METOAOM

A.1 O6wme nonoxeHua

MonHocTbio cobpaHHasi annapaTtypa AorkHa 6bITb repMeTUYHON. MNMocne BakyyMUpOBaHUsl 40 AABMEeHWst Npubnmnau-
TenbHo 5 Ma (5 - 102 mbBap) ckopoCTb HaTekaHus B annapaTypy He gomnxkHa 6biTe 6onee 10 - 102 MNa/u.

A.2 YcTponcTBO ANA nepemMewmBaHnA

Cxewma ycTponcTea npveegeHa Ha pucyHke A1,
A.2.1 MaHomeTp, NpUrogHbIv Ansi uU3aMepeHusi gaBneHusi B aguanasoxe ot 0,1- 10500 2,0 - 105 Ma (o1 0,1 go 2,0 6ap)
¢ HeonpegeneHHocTbio 1,0 - 102 Ma (1,0 mbap).

\19 10 11 12 13/ 5 9/ 4

X0

C=

@

1 — BaKyyMHbI HAcoC; 2 — NUHUA NOACOeANHEHUS] BAKYYMHOIO Hacoca; 3 — cMmecuteneHasi kamepa; 4 — 6annoH ¢ GOHOBLIM ra3om;

5 — nuHns nogaym hoHOBOrO rasa; 6 — 6annoH ¢ UeneBbIM KOMMOHEHTOM; 7 — MepHbIV Wwnpuu; 8 — membpaHa; 9 — 3anopHbIvi BeH-

Tunb; 10 — maHomeTp; 171 — AaaTyrK ANs U3MEpPEHUs TeMnepaTypbl B CMECUTENbHON kamepe; 12 — dnaHubl ¢ OTNONMPOBaHHONW NoBep-

XHOCTbIO [ANs  MNOACOEAMHEHMS CTaHAApTHbIX CTEeKNSAHHbIX 4YacTen (C BMHTOBbIMKU coeAuHeHusmu);, 713 — knanmaH cbpoca;

14 — BEHTUNATOP € dANEKTponpuBoaoM; 15— nuHusa oTeBoda rasa B 6e30nacHyo 30Hy; 716 — BbIXOAQHAS NIUHWS ANA rpagyMpOBOYHO ra3o-

BOW cmecu; 17 — yCTPOUCTBO ANl BbIPABHWBAHMWSA AaBneHus; 18 — KOHTPOIbHbLIA aHanu3aTop; 19 — aatyuk Ans uUsmMepeHusi Temnepary-
pbl OKpYXatoLLero Bo3gyxa

PucyHok A.1 — Cxema pacnonoxeHusi annapaTtypbl A4nsi NPUrOTOBIEHUS TPaayvpOBOYHbIX Fa30BbIX CMECel
CTaTM4eCKMM 06BbEMHbBIM METOAOM

A.2.2 KnanaH gansi c6poca, ucnons3yemsiii ans cbpoca gaesnenusi npu goctuxkenunn 1,4 - 105 Ma (1,4 6ap).
A.2.3 3anopHble BEHTUNN.
A.2.4 YCTpOWCTBO Ansi BblpaBHUBaHWSA AaBIEHWSI.

MpurnmeyaHwune—Tllogxoasauwen cuntaeTcsi NPOMbIBHAS CKIISIHKA, 3anoNIHEHHasi BOAOWN.

A.2.5 [atuvkn TemnepaTypbl, yCTAHOBMEHHbIE BHYTPY CMECUTENBHON KaMepPbl U Ha €€ BHELLIHEN CTEHKe, Npuroa-
Hble AN N3MEPEHUS pasHuLbl TeMnepaTyp ¢ HeonpegeneHHocTbio 0,2 °C.
A.2.6 BakyyMHbI HAcoC, NPUroaHLIN Anst co3aanns Bakyyma He Boiwe 5 Ma (5- 102 mGap).

11
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A.2.7 BeHTunsATOp NOAX0OAALWEr0 pasmepa n Nponu3soanTenbHOCTH, 06ecneumBaloLLmMii COOTBETCTBYIOLLLEE NEpEMe-
LumMBaHue, He Bbi3blBad yTe‘-IKM rasa.

A.3 YcTponcTBO ANA 3aNONHeHNA Wnpuues

A.3.1 EmkocTb rasoHenpoHvuaemas, BMECTUMOCTbIO NpubnuantensHo 100 M1, ¢ OTBEPCTUSIMU U COEANHEHUSIMM B
COOTBETCTBUM C PUCYHKOM A.2, npurogHas ans paboTel nog aaeneHvem 1,4 - 10° Na n nog Bakyymom He Boiwe 0,1 - 102 Ma,
M3roTOBNEHHAA U3 MaTepuana, XMMU4YEeCKU MHEPTHOTO MO OTHOWEHWIO K ra3006pa3sHbIM LeneBbiM KOMIMOHEHTaM.

A.3.2 MaHomeTp, NnpurogHbii AN usmepexHns aaenexus B auanasoHe ot 0,1-10°% go 2,0- 10° Ma ¢ Heonpeaenekx-
HocTbio 1,0 - 102 MNa.

A.3.3 KnanaH ansa c6poca, ncnonesyemoivi ansa cépoca aaenenunst npy goctuxenuu 1,4 - 105 MNa (1,4 6ap) v ebiBOAA
rasoBou cmecu B 6e30nacHyio 30Hy.

A.3.4 3anopHble BEHTUNN.

A.3.5 BakyyMmHbIi Hacoc, npurogHein gnsa co3ganns Bakyyma He Huxe 5 [Ma.

A.3.6 Mem6GpaHa, narotoeneHHas, Hanpumep, 13 CUNMKOHOBOW PE3UHbI.

4 5 7 6 8 9
-\
10
\¥1
-
\J
3
\——/

1 — 6annoH ¢ uenesbiM KOMMOHEHTOM; 2 — ABYXCTYNEHYaTbli BEHTUMb PErynupoBku AaBrneHust; 3 — pesepsyap; 4 — MepHbIi WNpuL;
5 — membpaHa; 6 — 3anopHbI BEHTUNL; 7 — MAHOMETP; 8 — BaKyyMHbIN HACOC; 9 — NUHUS 0OTBOAA ra3a B 6e3onacHyo 30Hy; 10 — kna-
naH cbpoca

PucyHok A.2 — Cxema yCTpoMCTBa 4N 3anofiHeHUs1 WNpuua razoobpasHbiM LeneBbiM KOMNOHEHTOM

A.4 Winpwuy

A.4.1 MepHbIi LWNpUL ra30HENPOHNLAEMBIN, C UITION, C MaKCUManbHOW OTHOCUTENbHOW HeonpeaeneHHOCTbio 1 %.
Moaxopswmmmn cumnTaioTes Wnpuubl BmectumocTbio 0,1, 1,0 u 10 mn, ¢ ynnoTHUTenbHBIMK Npoknagkamu n3 MNTH3.

A.5 Ucnonb3yemble BewecTBa

A.5.1 PoHOBbIV ras, HaNPUMep a3oT UMM CUHTETUYECKUI BO3AYX, CO CTEMEHBIO YNCTOTHI B 3aBMCUMOCTU OT Liernu U3-
MepEeHNNA.
A.5.2 LleneBoi KOMNOHEHT: YACTLIN Fa3, CMECb ra3oB UNN XUAKOCTb, B 3aBUCUMOCTU OT LEeNu N3MepeHuni.

12
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Mpunoxenne B
(cnpaBouHoe)

Mpumep onpeaeneHUsi BMECTUMOCTU MePHBIX WUNpULEB

B.1 OnpepeneHne BMecTMMOCTH V wnpuua

BmectumocTe Heckonbkvx Wwnpuues anst NO n SO, 6uina onpegenexa cnegyowmm 06pasom: WNpULbl 3anonH1m
BO/JON, B3BECUIIN Ha BECAX C BbICOKOW YyBCTBUTENBHOCTLIO (Tna Mettler AT201) 1 BeIMMCNINAM BMECTUMOCTb Ha OCHOBE
MacChl XMAKOCTU, HAXOAsILWLENCA B wnpuue (MPYHUMas NMoTHOCTL BOAbI paBHol 0,998 r/cm3 npn Temnepatype 22 °C). MNoc-
nepoBaTenbHO ObINo NPOBEAEeHO HECKOSBKO NMOBTOPHBLIX M3MepeHnit. Pe3ynbTtaTtsl uaMepeHui npreeaeHsl B Tabnuue B.1.

Ta6bnnua B.1—BmectumocTb wnpuua
B MUKpONUTpax

LWnpuy ansa LWnpuu ansa Wnpuu ans Wnpwy ans Wnpuu ans Wnpwy ans Lnpuu ans LWnpuu ansa
NO NO NO NO NO S0, SO, SO,

1 2 2 3 4 1 2 3
24,71 39,9 40,0 78,49 99,37 39,72 49,22 69,47
24,80 39,6 39,9 78,40 99,30 39,81 49,28 69,52
24,69 39,6 40,0 78,48 99,50 39,67 49,31 69,42
24,80 39,9 40,0 78,60 99,50 39,76 49,24 69,45
24,77 40,0 40,0 78,58 99,45 39,72 49,20 69,44
24,76 39,9 40,1 78,65 99,43 39,66 49,37 69,36
2474 39,9 39,9 78,69 99,47 39,74 49,23 69,37
2476 39,8 40,1 78,63 99,44 39,74 49,32 69,39
24,85 39,9 40,0 78,52 99,33 39,68 49,22 69,43
2473 39,9 39,9 78,56 99,47 39,72 49,27 69,37
2473 40,2 39,7 78,60 99,55 39,69 49,28 69,47
2474 39,9 — 78,58 99,48 39,81 49,24 69,47
2474 40,1 — 78,65 99,46 39,69 49,27 69,46
24,71 40,0 — 78,79 99,36 39,76 49,25 69,44
24,84 40,1 — 78,63 99,36 39,76 49,18 69,36
MpumedyaHune— [daHHble nonyveHsl O6beguHeHHbIM ccnegoeartensckum LieHTpom EBponenckon Komucenn

(European Commission’s Joint Research Centre, Ispra, Italy).

B.2 HeonpegeneHHOCTb onpeaeneHns BMeCTUMOCTH
Pa3bpoc 3Ha4YeHWIn N3MepeHHON BMECTUMOCTHU OTPaxaeT M3MEHEHWA, CBA3aHHbIE C 3arOoNIHEHWEM W BbINYCKOM CO-
AepXMMOro WnprUeB 1 npoLeaypon B3gelwmBaHmusi. CTaHaapTHbIE OTKNOHEHWA OLEHOK V, NpuBeAeHHbIX B Tabnuue B.1,
npeacTasnswowme cobon KeagpaTHbIe KOPHK U3 U2, NpuBedeHbl Tabnuue B.2.
Becbl B avanasoxe o1 0 40 5 r UMeIoT NMHeNHOe OTKNOHeHNe OT UCTUHHOIO 3HaueHust +0,02 mr (0,02 mkn). Mpu gony-

WeHUn O MPAMOYronbHOM pacnpeneneHum HaubGonee noaxoasilas OUeHKa CTaHAapTHOW HeonpeaeneHHocTU Ans
V — kBagpaTtHbIN KOPEHb U3 U,,2 Takke npueeaeHa B Tabnuue B.2.

Tab6nwnua B.2 — MN3mepeHHas BMECTUMOCTb LLNPULEB
B MUKpONUTpax

Wnpuy CpenHsas BMeCTUMOCTb Uy Uy,
NO wnpuy 1 24,71 4,68-1072 1,15.1072
NO wnpuy 2 30,86 4,56 1072 1,15.1072
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OkoHyaHue mabnuupi B.2

Winpuy CpepaHsisi BMECTUMOCTb Uy, uy,
NO wnpuy 3 78,43 9,44 .107° 1,15- 1072
NO wnpuy 4 99,23 7,15-1072 1,15.1072
SO, wnpuy 1 39,65 4,56-107° 1,15.1072
SO, wnpuy 2 49,16 4,94.107° 1,15.107°
SO, wnpuy 3 69,29 4,86-1072 1,15-1072

HeonpegenenHoctu, npuBegeHHble B Tabnuue B.2, OGbiny BKNIOYEHBI B PACWIMPEHHYI0 HEONPEeAENEHHOCTL CTaTh-
4eckoro 06 eMHOro MeToa, Kak onmcaHo B npunoxexHum C.

OueBnaHO, YTO CYLLECTBYIOT Pa3anuyusa Mexay BBOAOM LUNPULIEM ra3a U BBOLOM XUAKOCTU, HO HAAEXKHYIO OLEHKY
BMECTUMOCTM MOXXHO NOMYYUTb NPU YCITOBUM BLINOITHEHUA MeP NPeAOCTOPOXHOCTU, NMPUBEAEHHbIX B 6.5.

14
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Mpunoxenue C
(cnpaBovHoe)

Mpumep BbIUMCNEHUA HeoNpeaeNeHHOCTU CoaepXaHUs rpagynpoBOYHON rasoBoN cMecH,
NPUroTOBNEHHON CTaTUYECKUM 06 BEMHLIM METOAO0M

C.1 Metoauka

LLInpuy n3secTHoit BMecTUMOCTH V(X ) Gbin 3anonHeH YncTbiM razoobpastbim SO, Npy aTMOCHEPHOM AaBNEHUN 1
KOMHaTHo# Temnepatype. 3T0T 06bem SO, Gbin BBEAEH B GOMbLIOK COCYA M3BECTHON BMECTUMOCTH V., 3aMONHEHHbIN
BO3lyXOM, CBO60HbLIM OT YyrneBogopoao., Npy atMocdepHOM JaBrneHUM M KOMHATHOW TemnepaType. 3aTem ansa obnerdve-
HUS1 anbHENLLIEro UCTIONb30BAHNA CMECU B cocya A06aBnsIoT elle BO3AyX, CBOBOAHLIN OT yrneeBoaopoaos, noka He 6yaeT
nony4eHo HeobxoaMmoe okoHYaTenbHoe AasneHune, 06bMHO NpuGnManTensHo 1,5 - 10° Ma (1500 mGap). Cmeck rotoBa Kk

MCMNONb30BaHUIO TOTAA, KOraa ee TeMneparypa npuaeT B PaBHOBECUE C KOMHATHOWN.
C.2 YpaBHeHMne mogenu

Vixg)
P =p(X), & P (1)
cg + (Xg) p2
C yuertom Toro, 4to V, + V(x ) = V,, dopmyna (C.1) moxet 6biTb ynpouieHa
Vixg)
e =0(X)" <P (C2)

cg 2

B cootBetcTBMM C [5] (PykoBOACTBO NO BhbipaXeHuio HeonpeAeneHHOCTU U3MepeHnsl) CyMMapHyio HeonpeaeneH-
HOCTb BbluncnsoT no dpopmyne (C.3) ¢ gonyweHmeM o TOM, YTO BENIUYMHBI HE CKOPPENUPOBaHbl Mexay COGOoN.

2 2 2 2
pV(xg) P (X)V(xg) X o (X)pMxy)
udle(x)] = [;)Tcggj Ux) [Pz\/cggj Up, + [(p;zvzng U\%(xg)*[T\;ogg—] up, +
c.3
. [cp(X)prg)]Z : ©3)

Veg®

C.3 lMepeveHb BenU4nH

C.3.1 O6wme nonoxeHus
PaccmatprBaemMele BenvunHbl NpuBegeHs! B Tabnuue C.1.

Tab6nunuya C.1—Tlepe4eHb BENUYMH

Benu4yuHa Mfﬂ:;:xﬂ OnpeneneHue
o (X) — Ob6bemHas gons SO, B pesynbTUpyoWwen cMecu
o (X) — O6bemHasn gonst SO, BO BBOAUMOM YUCTOM WM KOHUEHTPUPOBAHHOM rase
Vix,) n O6bem BeegeHHoro SO,, n (unK B eguHULax namepenna V, )
Vi, n O6bem Bo3gyxa, ceo60gHOro OT YINeBoA0po/IOB, B NMTPax [nm B eguHnuax namepenus V(x )l
P Ma Jasnenune SO, B wnpuue (B eaUHULAX N3MEPEHUA P,)
P, Ma OkoHuatenbHoe faeneHne B CoCyae (B eauHMLax nsmepeHns p,)

C.3.2 Benuuuny ¢ (x) Borumcnsiot no cdopmyne (C.2) (cMm. Takke Tabnmuy C.1).

C33 o(x)

HeonpeaenenHocTs TMna B.

3HaueHue: 0,999(9).

MonywwupuHa goBeputensHoro nHrepsana: 0,0001.

Heobxoanmo, utobbl o6bemHyio gonio SO, Bo BBOAMMOM rase ¢ (X) (HasbiBaeMyio Aanee YMCTOTON) n COOTBETCTBY-
IOLWYI0 el HeonpeaeneHHOCTb onpedensin KOHEYHbIN NoNb3oBaTenb UMW akKpeaUTOBaHHAA Ans NpoBeaeHns NoAobHbIX
ucnblTaHMN BHeLWHsS nabopaTtopusi.
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B pannom cnyuae unctota SO, B 6annone 6uina npuBeeHa M3roToBUTENEM, aKKPEAUTOBaHHbLIM AN onpeaeneHus
cogepxaHnusa SO, B rasosbix 6annoHax. OgHaKo U3roTOBMTENb NPEfOCTaBUI TONBKO MHOPMAaLMIo 0 YncToTe rasa Gonee
99,98 %, He npepocTaBuB cepTudmKaT. [ns HAXKHEro M BEpXHEro NpeaenoB YNCTOThl Bbinv BeiOpaHbl 3Ha4eHws 0,999(8) n
1 COOTBETCTBEHHO, C MaKCUMaribHOW BEPOSITHOCTBLIO TOrO, YTO uncToTa pasHa 0,999(9) n HyneBon BEpOSITHOCTLIO TOrO, YTO
ynctoTa paeHa 0,999(8) unum 1. MoaToMy GbINO NPUHSTO TpeyronbHOe pacnpeaeneHme sHaveHui YicToTsl ¢o 100 %-Hol
BEPOATHOCTBIO TOrO, YTO 3HAYEHUE YUCTOTbI NEXMT BHYTPU BbibpaHHoro uHtepeana. CtaHgaptHas HeornpeaeneHHoOCTb

ans ¢ (X) bbina BelYMCIEHa Kak
2
ulo(X)]= 1/0’0% =408-10°.

C.3.4 V(x)

HeonpeageneHnHocTb TMNA A.

3HaveHue: 0,00003965 n.

CraHpapTHasi HeonpeaeneHHocT: 4,97 - 10-8 n.

Yucno creneHen ceoboasbl: 18.

BmecTumocTs Wwinpuua, ncnonesyemoro ans seoga SO,, 6eina onpeeneHa nyTem 3anonHeHns ero BOAON U BblUnC-
NeHns BMECTMMOCTY Ha OCHOBE MaccChl BOAbI B LNpuLe (MPMH1MAas NIOTHOCTL BoAb! paeHol 0,998 r/cm® npu 22 °C). Beinn
npoBegeHbl 15 MOBTOPHBLIX M3MEPeHUi BMECTUMOCTU B HENpepbLIBHOW NocnegoBatenbHOCTU. Bapuaumsa namepeHHon
BMECTMMOCTU OTPaXaeT M3MEeHeHWs, CBSI3aHHbIe C 3aNONHEHUEM U BbINYCKOM COAEPXMMOTO LWNPULER U NpoLEeaypon B3Be-
wreaHus. CtaHgapTHOE OTKIIOHEeHUe Ans V(xg) = 39,65 mMKn, paBHOE KBaAPaTHOMY KOPHIO U3 BeNu4nHbl 2,15 - 10-15 n2 npn
Jucne creneHel ceoboapl 14, BbIYMCIIEHO HA OCHOBE NPUBEAEHHBIX HWKE PE3YNbTAaTOB N3MEPEHUN (B MUKPONUTPaX):

39,64 39,58 39,61
39,73 39,66 39,73
39,59 39,66 39,61
39,68 39,60 39,68
39,64 39,64 39,68

PesynbTaThl B3BEWMBaAHKUS HA BECAX TaKke UMEIOT HeonpeaeneHHOCTb. MOBTOPAEMOCTE U BOCNPON3BOAUMOCTL Be-
coB Obina oueHeHa nyTeM exeHEeBHOIO NPOBeAeHNs TPex NOBTOPHbIX B3BELWMBaHUI 06pa3uoeon mepbl macesl 10 T, Bbl-
MONMHEHHbIX B 18 pasnuqHbIX AHEN B Te4eHne ogHoro Mmecsaua. lNMokasaHna BECOB HUKOrAA HE BbIXOAUNW 3a AONYCKaeMble
npeaenbsl 3Ha4YeHWsl yka3aHHOW B CBUAETENbCTBE Macchl. AHaNU3 AMcnepcrmn NOKa3aHWM He BbIIBUN 3HAYUTENBHOW pasHu-
Lbl Mexay koneGaHusIMU B TEYEHUE AHSA U MeXAy AHSIMU, NOITOMY BCE MNONyYeHHble pe3ynbTaThl B3BeluMBaHuUsi 6binu uc-
Nnonb30BaHbl A5 OLLEHUBAHWA CTaHOAPTHOW HeonpeaeneHHOCTU, KOTOpasl paBHa KBagpaTHOMY KOpHio u3 3,12 - 10-16 n2
npv yncrne creneHen ceoboabl 53.

B nTore ctaHgapTHas HeonpeAaeneHHOCTb BMECTUMOCTY LUNpULLIA paBHa

uMxy)l= \/2,15.10*15 +312-107"% =497-10%n,

npw uncne creneHen cso60b!, paBHOM
(497-10°8y

[\/2,15.10-‘5J4 (\/3,12.10*"5J4

+
14 53

=18.4.

Veff

C.3.5 Vg

HeonpepaeneHHocTe TMNA A.

3Havenue: 111,84 n.

CraHgapTHasi HeonpegeneHHocTb: 0,11184 n.

Yucno creneHen ceoboabl: 2.

O6Lyt0 BMECTMMOCTD ONpeaensnu nyTeM 3anofiHeHUsl Bcell cucTeMbl BOJAOW. B pesynbTaTte Tpex NOBTOPHbIX N3me-
peHuii nony4ynnu cpegHee aHavenve 111,84 n co crangaptHon HeonpegeneHHocTbio 0,1 %. MOCKONBKY COCYa M3roToBIEH
13 GOPOCMIMKATHOrO CTEKNa TOMWWUHOW 4 MM, TO HE OXMAANOCh YBENMYEHNE ero BMECTUMOCTY NPU AaBIeHUW BHYTPY CO-
cyna go 1,7 - 10° Ma.

C.3.6 p,

HeonpepaenenHocTe TMNA B.

3Hauenmne: 1013102 Ma (1013 mbBap).

PaclwupeHHasi HeonpegeneHHocTs: 2,32 - 102 Ma (2,32 mbap).

KoathdpmumeHT oxeaTa: 2.

SO, BBOAWIV NPV AaBNEHUN B NOMELLEeHUN, namepsemom GapomeTpom. BepxHuil n HUXHWIA Npeaens Avanasona
namepeHuin bapometpa — (1013 + 0,25) - 102 INMa (ykasaHbl narotouTenem). MNpu gonyweHnn o NPAMOYronbHOM pacnpe-
AeneHnn 3HaveHnin AasneHusl B MHTepeane ot 999,75 - 102 go 1000,25 - 102 MNa Hanbonee nogxoaswas oLueHka ctaHaap-
THOW HeonpeaeneHHoCTN paBHa
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(0,25-10%)?
3

HaeneHne 3aBUCUT OT NPOAOIKUTENBHOCTU BPEMEHU MEXAY U3BNIEUEHNEM UMbl WNPULA U3 MeMOBPaHbl EMKOCTU U
eeogom SO, B cocya. Beinn npoaHanuaupoBaHsl cogepxanust SO,, NoMyYeHHbIe NPU PasnUYHON NMPOACIKUTENBHOCTH
BPEMEHN Mex Ay U3BMEeYeHEM UMbl WNpuua n3 membpaHbl eMkocTu u BBogom SO, B cocya. PesynbTaThl nokasanm, 4to
cywecTByeT Hebonbluas pasHuua Mexzay BBeaeHnem otobpaHHoro obbema rasa vepes 5 n 15 ¢, XxoTsa KpaTKOBpEMEHHOE
n3bbiTouHoe paenenne ot 0 % 8o 0,2 % He moxeT 6bITb ucknoveHo. MNpy AonyLweHn 0 NPAMOYIONbHOM pacnpeaeneHnm
HanGonee noaxoaswasi oueHKa CTaHgapTHOW HeonpeaeneHHoCTU paBHa

252
U(P1)2=\/(0’002 10300 100 _ 415 Ma,

u(py), = =14,4 Na.

B utore ctaHgapTHaa HeonpeneneHHOCTb paBHa

up,) = 20883102104 + 133-10* = 116 Ma.

C.3.7 p,

HeonpeaenenHocTb TvNa B.

BHaveHue: 1500 - 102 Ma (1500 mbap).

PacwwpeHHas HeonpegeneHHocTs: 1,78 - 102 Ma (1,78 m6ap).

KoathpmumeHT oxeaTa: 2.

WMaroToBnTenem gatumka gasneHus Guinu NpuBeaeHb!: HeonpeaeneHHOCTb NokasaHui npubopa + 0,04 %, npeunsu-
OHHOCTb + 0,025 %. MosTtomy npu aaenenun 1,5-10° Ma NpeLuU3MOHHOCTb, 3asiBNEHHas M3roToBUTENeM, cocTaBuna
0,375 102 Ma. OgHako cHUTaeTCs, YTO UM POBON AUCTNE AOMKEH UMETb NPeLM3NOHHOCTb He Bonee 3Havawel Luudpel,
T. . 1-102Ma. Mpu gonyLweHun o NPSMOYTroNbHOM pacnpeaeneHun Hanbonee NoaxoasLlas oLeHKa cTaH4apTHON Heonpe-
[AENeHHOCTN p, PaBHa CyMMe U(p,), N U(p,),:

.102)2 10212
u(p%awz% Ma wn ulp,),= w=58 Ma.

OkoHuaTenbHoE JaBnexne p,, pasHoe 1,5 - 105 Ma (1500 mbap), He BbINo TOYHO 3MEPEHOo A0 MOMEHTA NPUBEAEHMA
TEeMNepaTypbl CMECU B paBHOBECUE C KOMHATHOW. [pu 3HaveHun Temnepatypbl B cocyae Ha 0,5 °C Bbllie KOMHaTHOM OT-
KIOHEHME OKOHYaTENbHOTO AaBneHusi p, coctaeuno 1- 102 Ma (1 m6ap). Mpu gonyLweHnn 0 NPAMOYroNnbHOM pacnpeaene-
HUM Hanbonee nogxoasiwasi OLeHKa CTaH4apTHON HeonpeaeneHHOCTN paBHa

1.102)?
u(p,); = % =58 a.

B nTore craHgapTHan HeonpegeneHHoCTb P, paBHa
u(p,) = v35% + 582 + 587 = 89 Na.
C.4 BropxeT HeonpeaeneHHOCTH

JanHble no GropxkeTy HeonpeaeneHHOCTH NpuBedeHsl B Tabnuue C.2.

Tabnunuya C.2— Blogker HeonpegeneHHOCTH

CranpapTHas Yucno 5 Koadbcpuumnent Bknan s Donsa Bxnapa B
BenuvnHa 3HauveHune HEonpeaeneHHOCTb creneHen YyBCTBUTENb- HeonpeaenexH- Heonpenenex-
cBo6oab! HOCTU HOCTb HOCTb, %
9 (X) 0,999 40,8-107° © 239-107° 9,77-107" 0
V(x,) 39,6500-10° n 49,7-10°n 26 6,03.107° 300-107" 37,2
Vg 111,840 n 0,1118 n 2 2,14-107° 239.10" 23,7
P 1,01300-10° Na 1,16-10° Na 50 236-107"2 2741072 30,8
f 1,500000- 10° Na 0,890 - 10 Na 50 159.107"2 142.107" 8,3
¢ (%) 239,4-107° 492.107" 26 — — —
PesynbraTthl.

BenunuuHa: ¢ (x).

3Hauenume: 239,4 - 10-9.

Pacumpennas HeonpeaenenHocTtb: 1,0 - 1079,
KoadduumenT oxeara: 2,0.
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Mpunoxenne D
(cnpaBoyHoe)

Mpumep onpegeneHus cTabUNbLHOCTU NPUrOTOBNIEHHOW FPaZlyupOBOYHOM rasoBonN cMecHu
KaK (pyHKLUMN BpeMeHU

D1 Metogbl aHanu3sa

pagynpoBoUHbIe rasoBbie cmecy ¢ uenesbiMn komnoHeHtamu CO, NO/NO, n SO, 6binn npurotoBnexsl B cocyaax
13 60pOCUITMKaTHOrO CTeKIa CTaTuYeckMM 06 BEMHBIM METOZI0M, YCTaHOBIIEHHBIM HACTOSALWLMM cTaHaapTom. Cogepxanune
ueneBblX KOMIMOHEHTOB B NMPUrOTOBMNEHHON cmecu Bbino onpegeneHo ¢ NoMoLLbio razoaHanusatopa. M3 cocyaa mMoxHo
6bino oTobpatb okono 50 N cmecu go TOro, Kak AaBrieHUe yrnaro HYKe YPoBHS, TpebyeMoro Ans razoaHanu3aropa pacxoga
rasa.

MpwuMeyaHune— [Ons npuroToBneHns rpagyMpoBOYHON ra30BON CMECH C LieNeBbIM KOMNoHeHTOM CO ncnone-
30Barnv cocygu WNpuL MEeHbLWNX Pa3mMepoB, HEM B CIlyuae NpUroTOBIEHUS IPalyMpOBOYHO ra30BON CMECH C APYrUMU Lie-
TNEBbIMY KOMIMOHEHTaMM.

Ins pasnuyHbiX LueneBbiXx KOMNOHEHTOB WCIIONb30Banu criefylolme MeTobl aHanumaa:
- CO — HegucnepcroHHan UHpakpacHas KOppensiUMOHHas CNEKTPOCKONUST;

- NO/NO, — xeMnnioMuHeCcUEHTHas CNeKTPOCKoNuss;

- SO, — Yo-thnyopecueHTHasa cnekTpoMeTpusi.

D.2 PesynbTatbl

D.2.1 O6wwne nonoxeHun

PesynbtaTel namepenunn npusegeHsl B Tabnuuax D.1—D.3 n Ha pucyHkax D.1—D.3 [co ccbinkon Ha HaumonanbHyio
pedepeHTHYI0 NnabopaTtopuio GegepanbHOro areHTCTBa No oxpaHe okpyxatowen cpegbl (UBA, Nepmanus))].

MpwumeyaHue— BoBcex Tabnuuax u Ha BCex pUCyHKax 3Ha4eHUsi 06 beMHON JAONM KOMIMOHEHTA BbIPaXXeHbl B
munnuapaHsix gaonsx (1 mapa™" = 1 107°) unn munnmonksix gonsax (1 mnu~! = 1-10-%), a paBnenns npmeeaeHbl B Gapax
(1 6ap = 1-10° Na).

D.2.2 NO/NO,

AHann3abl NPoOBOANNUCE NPU CreayoLLmnX YCIoBUSIX:

Bwmectumocts cocyga — 111,490 n.

BmectumocTb wnpuua — 50 Mk,
Haenenune B cmecutensHom cocyae — ot 1,520 pgo 1,007 6ap.

Tabnwuya D.1— CrabunbHocte 06bemHol gonm NO/NO, Bo BpeMsi rpaayvnpoBKu

Bpems, muH O6bemHan gonst NO,, mnpa™ O6bemHan gpona NO, mnpa’ Daenenune, 6ap
0 0 0 1,520
6 298 285 1,453
8 296 286 1,418
10 296 287 1,395
12 296 286 1,371
16 297 287 1,319
18 297 288 1,283
20 296 287 1,263
24 296 287 1,211
26 297 287 1,192
28 298 287 1,166
32 296 288 1,115
34 297 287 1,089
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OkonyaHue mabnuusi D. 1

Bpemsi, muH O6bemnan gona NO,, mnpa’ O6bemnan gons NO, mnpa’ HasneHue, 6ap
36 297 287 1,064
38 297 286 1,041
40 297 287 1,022
42 297 286 1,009

O6beMHas gons, ann'1

310

vk P o o o V' o P y — - o o a o o o

O—o— v Ve ——v v ——— e

290 T e B e e o e H o B e W o S e S
270

—o— NO, - NO
250
230
210
190
170
150
130
110
a0
0 5 10 15 20 25 30 35 40 45

Bpems, MuH

Bbiunenennas no rpagynpoBke o6bemHas gons NO, — 299 mnpa",
NO — 299 mnpa".
MonyyeHHasi npy uamMepeHnn ycpeaHeHHas obvemnas gonst NO, — 296,75 mnpa ',
NO — 286,75 mnpa .

Pucyrok D.1 — CrabunbHocTb o6bemHon gonm NO,/NO Bo BpeMsi rpalyMpoBKu

D.2.3 CO

AHanuabl NPOBOANIUCH NMPWY CreyoLnX YCIIOBUSIX:
Bmectumocts cocyga — 14,019 n.

BmectumocTb wnpuua — 5000 mkn.

HaeneHune B cMmecuTenbHon kamepe — oT 9,140 go 1,002 G6ap.

Tabnwnuya D.2— CrabunbHocTb 06beMHol gonv CO BO BpeMsi rpaynpoBKu

Bpems, muH O6bemnuas gons CO, mnH-" HasneHue, 6ap
0 0 9,140
39,60 7,700
5 39,61 7,494
10 39,56 6,964
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Oxonyanue mabnuupsi D.2

Tab6bnunya D.3— CrabunbHocTb 06bemHol gonu SO, BO Bpems rpagyvpoBKu

Bpemsi, MuH O6wvemHas gona CO, maH" Hasnexue, 6ap
15 39,60 6,400
20 39,56 6,005
25 39,61 5,487
30 39,59 5,014
35 39,64 4,223
40 39,65 3,438
45 39,63 2,630
50 39,64 1,856
52 39,60 1,075
53 39,57 1,015
O6bemHan pons, mH !

45
4O ————s > ¥ * > =
35
30
25
20
15
0 4 8 12 20 24 28 32 36 44 48 52 56

BbluncneHHas no rpagyuposke o6bemHasn gons — 39,63 mnH-".

MonyyeHHasn Npu namepeHUM ycpegHeHHas o6beMHasn gons — 39,60 mnH-".

Bpems, MuH

PucyHok D.2 — CrabunbHocTe 06bemHon gonv CO Bo BpeMs rpagynpoBKu

D.2.4 SO,

AHanu3abl NPOBOAUNMUCH MNPV CIEAYIOLMX YCNOBUSIX:

Bmectumoctb cocyga — 111,490 n.

BmectumocTb wnpuua — 50 mkn.

Haenenne B cmecutenbHoln kamepe — oT 1,526 o 1,0028 Gap.

Bpemsi, MuH O6vemHan gons SO, mnpa™ Daenenue, Gap
0 1,526
295 1,496
298 1,478
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Bpemsi, MuH ObwemHas nons SO, mnpg™ HaeneHue, 6ap
6 297 1,460
8 298 1,442
10 296 1,416
12 298 1,387
14 298 1,360
16 299 1,332
18 302 1,307
20 298 1,277
22 298 1,253
24 297 1,228
26 297 1,200
28 297 1,166
30 297 1,135
32 298 1,105
34 295 1,073
36 301 1,035
38 298 1,014

O6bvemHas gons, anp.'1

350

300 5=+

250

200

150

100

50
2 4

6

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

BelumcneHHas no rpagyvpoBke o6bemMHas gons — 299 mnpa'.

MonyyeHHasi Npu n3amepeHun ycpegHeHHasi obbemHas gons — 297,5 mnpa.

Bpemsi, MuH

PucyHok D.3 — CtabunbHocTe 06beMHon gonu SO, BO BpeMs rpagyvpoBKu
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Mpunoxenne E
(cnpaBoyHoe)

CBefeHUs o0 COOTBETCTBUMU HaLuMOHalbHbIX cTaHAapToB Poccuinckoi tbe.qepauuu CCbINMOYHbLIM
MeXAayHapoaHbIM CTaHaapTaM

Ta6nwuua E.1

0O603Ha4eHne CCbINOYHOro 06o3Ha4eHne ¥ HaMMeHoBaHUe COOTBETCTBYIOLLEro HaUMoHaNbLHOro ctaHaapta Poccuickomn
MeXayHapoaHOro cTaHaapTa ®epepauun
NCO 6142:2001 FOCT P NCO 6142—2008 AHanus rasoe. NpuroToBnexve rpagynpoBOYHbIX ra30BbIX
cmecel. [paBumeTpuieckuii MeTog
MCO 7504:2001 *

* COOTBETCTBYIOWMIA HAUMOHANBHBIA CTaHAApT OTCYTCTRYeT. [10 ero yTBepraeHns peKkoMeHayeTcsl UCnosnb3oBaTthb
nepeeoa Ha PyCCKUI A3bIK AaHHOTO MexayHapogHoro ctaHgapTa. [epeeog AaHHOTO MexayHapoaHOro ctaHgapTa Haxo-
antca B GeaepansHOM MHDOPMALMOHHOM (POHAE TEXHMHECKUX PEMMTaMEHTOB M CTaHAaPTOB.

22



(1]
(2]

[3] ISO 6142

(4]

(5]

ISO 6145
(all parts)

roCT P UCO 6144—2008

Bu6nuorpadus

Approach to uncertainty estimation for ambient-air measurement, Technical Report Rev 12.9, CEN/TC 264
in co-operation with the European Commission’s Joint Research Centre, Ispra, ltaly
Gerboles, M., Diaz, E., Noriega, A.: Uncertainty calculation and implementation of the static volumetric

method for the preparation of NO and SO, standard gas mixtures, Quality Assurance Journal, 3,
pp. 69—78, 1998

Gas analysis — Preparation of calibration gas mixtures — Gravimetric method
Gas analysis — Preparation of calibration gas mixtures using dynamic volumetric methods

Guide to the expression of uncertainty in measurement (GUM), published jointly by BIPM, IEC, IFCC, ISO,
IUPAC, IUPAP and OIML, 1*' edition, 1995

23



FOCT P UCO 6144—2008

YOK 543:006.354 OKC 71.040.40 T58

KritoueBble cnoBsa: rasbl, aHanus, rpagynpoBoYHbIe ra3oBble CMecu, NPUroToBneHue, 06beMHbI cTaTUYecKni
MeToa, HeonpedeneHHOCTb

Pepaktop H.O. Mpay
TexHuueckun pegaktop B.H. Mpycakosa
Koppekrop E.A. OynsHeea
KomnbloTepHas sepctka B./. Mpuwenko

Cnaro B Habop 03.03.2009. MoanucaHo B neuats 13.04.2009. ®opmar 60x84"/s. Bymara ocetHas. apHuTypa Apuan.
Meuatb odceTHan. Yen. new. n. 3,26. Yu.-uag. n. 2,30. Tupax 181 ak3. 3ak. 200.

Oryn « CTAHOAPTUH®OPM», 123995 Mocksa, paHaTHbIi nep., 4.
www.gostinfo.ru info@gostinfo.ru
Ha6paHo Bo ®rYN « CTAHOAPTUH®OPM» Ha NM3BM
OrnevataHo B punmane Oryrn « CTAHOAPTUHO®OPM» — Tun. «MockoBckuid nedatHuk», 105062 Mocksa, INsnuH nep., 6


https://meganorm.ru/Index2/1/4293820/4293820789.htm
https://meganorm.ru/Index2/1/4293834/4293834796.htm
https://meganorm.ru/Index2/1/4293739/4293739165.htm

