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[lpeagucnoBue

Llenn 1 npuHuuMnel cTaHgapTusaunm B Poccunckon ®egepauum yctaHoeneHsl PegepanbHbiM 3aKOHOM
oT 27 aekabpsa 2002 r. Ne 184-P3 «O TeXHNYeCKoM perynmpoBaHn», a npasuna npuMeHeHUs HaunoHanbHbIX
ctaHaapToB Poccunckon ®egepaumm — FrOCT P 1.0—2004 «CTtaHagapTnsaumna B Poccunckon degepadini.
OCHOBHbIE NONOXEHUA»

CBeaeHUA o cTaHaapTe

1 NMOAIrOTOBIEH OTKpbITEIM akUMOHEPHBLIM 0DLECTBOM «Hay4yHO-UCccneaoBaTenbCKUA LEHTP KOH-
TPONA U gnarHocTnkn TexHndeckux cnctem» (OAO «HWL KO ») Ha ocHoBe cCOBCTBEHHOrO ayTEHTUYHOTO Nepe-
BOAa cTaHgapTa, ykasaHHOro B nNyHKTe 4

2 BHECEH TexHunyeckum komuteToM no ctaHgaptmsayum TK 457 «KayecTBO BO3ayxa»

3 YTBEP>XOEH N BBEAQEH B JEVCTBWE Mpukazom ®defepanbHOro areHTcTea no TEXHUYECKOMY pe-
rynupoBaHuto U metponornm ot 18 gekabpst 2008 r. Ne 641-cT

4 HacTtodawmn ctaHgapT maeHTudeH mexgyHapoaHomy ctaHgapty MCO 6144:2003 «AHann3 rasos.
[TpuroToBNEHNE rpagynpoBOYUHbLIX ra3oBbIX cMecel. CtaTtudecknt obbemMHblin MeToa» (ISO 6144:2003 «Gas
analysis — Preparation of calibration gas mixtures — Static volumetric method»).

[1py NnpMeHeHNUN HaCTOALLEro cTaHaapTa pekoMmeHayeTcd MCNoNb30BaTb BMECTO CChINMTOYHBLIX MeXayHa-
POAHLIX CTAaHAAPTOB COOTBETCTBYOLWME UM HaUMoHanbHble cTaHgapTel Poccunckon ®eaepaynmn, ceeeHus o
KOTOPbIX MpMuBedeHbl B AONONHATENBHOM NpunoXxeHun E

5 BBEAEH BI'NEPBbIE

VIHgbopMmauus ob UMeHeHUsIX K HacmosuwieMy cmaHoapmy rnybrukyemcs 8 eke200H0 u30asaeMoOM UH-
opMalyUOHHOM yKazamerne «HalyuoHarnbHbIe cmaHoapmbi», @ Mekcm U3MeHeHUU U MorpasoKk — 8 exXeMe-
CSYHO U30asaeMbix UHpOpMalUOHHbLIX yKalamernsix «HaluuoHanbHbie cmaHoapmbi». B cnydyae rnepecmompa
(3aMeHbl) U ommMeHbl Hacmosuw,e2o cmaHoapma coomeemcemesyroujee yeseoomrieHue byoem onybriukoeaHo
8 eXXeMEeCSYHO U30asaeMoM UHpOPpMalUOHHOM yKa3amerne «HauuoHanbHbie cmaHOapmabi». Coomeemcemay-
rouiast UHgbopmMmauus, yeeooMiieHuUe U meKkcmal pa3Melyaromcess makxe 8 UH¢bopmMayluoHHoOU cucmeme obujeao
rof1b308aHUs — Ha oguyuansHoM calime PedepalibHo20 azeHmemaea o MmexHU4YeCcKoMy peaynupoeaHuro U
Memporio2uu 8 cemu VMIHmepHem

© CTtaHgapTuHdpopm, 2009

HacTtoawmnn ctaHgapT He MoXeT OblTb MOSHOCTLIO UMM YaCcTUYHO BOCTIPOU3BEAEH, TUPaXKUPOBAaH U pac-
MpocTpaHeH B KayecTBe oduLmanbHoro nsganua 6es paspeweHns PegepanbHOro areHTCTBa No TeXHUYECKo-
MY PeryimpoBaHno N MeTPOSIoru
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HAUMWOHANBbHBIWN CTAHOAPT POCCUUCKOWN PEOEPALUMN

AHAIIN3 TA30B

[lpurotoBneHue rpagyupoBOYHbLIX Fa30BbIX CMecel
Ctatndyecknum o6 bLeMHbIN MeTo

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

[lata BBegeHnsa — 2009—12—01

1 Obnactb NpMeHeHUA

HacTtosawmni cTaHgapT ycTaHaBMMBaET CTaTUYECKUNA OO BEMHbBIA MeTod NPUroTOBNEHUS rpadynpoBOYHbIX
ra30BbIX CMECEN, a TakKe MeTOAUKY BbliMCNeHUa 0bbeMHOro coctara cMecu. CTaHaapT MOXHO NPUMEHSATL
MNP NPUroTOBNEHNN BUHAPHBIX ra30oBbIX CMeceil (coaepXallux o4uH LeneBon KoOMNoHeHT B POHOBOM rase,
obbIvHO a3oTe unu sosayxe [1], [2]), nnu cmecen, cogepxawmx dbonee ogHOroO KOMNOHeHTa B POHOBOM rase.
HacTosawmnin cTaHgapT Takke ycTaHaBnMBaeT cnocob onpeaeneHusa pacliMpeHHon HeonpeaeneHHOCTU Obb-
eMHOW O0NN KaXKaoro LeneBoro KOMNoHeHTa B CMecu NyTeM CTPOrov OLUeHKU BceX HeonpeaeneHHOCTeN nsme-
PeHn, BKIYaa HeonpedeneHHOCTWU, CBA3aHHble C annapaTtypoun, UCMoNb3yeMou ANnd MNpUroToBeHUS
ra3soBOU CMeCcu, 1 ¢ caMou npouenypon nNpUroToBNEHUS.

[TpumevyaHwus
1 Hacroswmn ctaHgapT 0O0bIMHO NPUMEHSAIOT NMPU NPUTrOTOBNEHNN TPaaYUPOBOYHbIX FA30BbIX CMECEN C OOBbEMHON

aoneun ueneBbiX KOMNoHeHToB B gnana3sone o1 10 - 102 [10 (mnpa-1)Y] ao 50 - 10-5[50 mnu-"1)V]. OgHako moryT 6bITb NPUIro-
TOBI1EHbI rA30BblE CMECU C 0O BEMHON AoNen BonbLUEN NN MEHBLLEW MPW YCINOBUW, YTO UCNONb3yEMBbIE B NPOLECCe CTaTu-
YECKOro pasbaBneHus KOMMNOHEHTbI NOA4ODPAaHbI COOTBETCTBYIOWMM 0Dpa3oM.

2 OTHOCUTENBHAaA paclMpeHHast HeonpeaeneHHoCTb B Npeaenax + 1 % npu ypoBHE A0OBEPUTENBHON BEPOATHOCTH
95 % mMOXeT BbITb 4OCTUIHYTA B NPUBEAEHHOM BbilLE Anana3oHe 06bEMHOW 40NN, ECIN:

- YNCTOTa UCXOAHbLIX ra3oB bbina onpegeneHa aHanUTUYECKUM NMyTeM U BbINn yuTEeHb! Nobble 3HAYUTENBHbLIE MPU-
MECU N HEONpPeaeneHHOCTU N3MEPEHNS NX COAEPKAHUS;

- He HabnaaeTcsa cywecTBEHHON aacopbumnmn razoobpasHbiX KOMMOHEHTOB CMECU HA BHYTPEHHUX NOBEPXHOCTAX
annapartypbl UNN NPOTEKAHUS HA HUX XUMUYECKUX PEaKLUN, a TaKXKe HE NMPOTEKAT XUMUYECKUE peakLum Mexay razoob-
Pa3HbIMM KOMMOHEHTAMM, T. €. MEXAY UeNneBbIM KOMMNOHEHTOM U (POHOBbLIM ra3oM UIN MEXAyY CaMMMK LEeNEBbIMU KOMMNO-

HEHTaMMU;
- BCE YCTPOWCTBA, UCMONb3yeMble A5 NPUTOTOBNEHUS TPaayNPOBOYHbIX FA30BbIX CMECeN, DbINn OTrpagynpoBaHbl C

NPUNUCaHHOW HeonpeaeneHHOCTbIO U3MEPEHUN, KOTOPYIO UCMONb3YIOT ANA BblYUCNEHUA OKOHYaATENTbHOW pacCLUUpPEHHON
HeonpeaerneHHOCTN 4A NMPUroTOBINEHHOW rpagynpoBOYHON ra3oBOU CMECH.

2 HopMaTuBHbIE CCbINKN

B HacTosLem CTarndapre UCNOJ1Ib30BadHa HOPMaTUBHAA CCbIJIKa Ha CJ'IELI,yI-OLLI,I/Iﬁ M8>K,El,yHap0ﬂ,Hbll7l CTaH-

aapT:
NCO 7504:2001 AHanua rasoB. CnoBapb

3 TepMUHbI N onpegeneHus

B HacTodlWweM cTtaHaapTe npumMmeHeHbl TepMUHbl o MCO 7504.

R MexxgyHapoaHoe 0603Ha4YeHne MUNMMOHHBIX AOMNMEN «ppm» 1 MUNnuapaHbix gonen «ppb» B Poccnnckon depe-
pauumn NpUHATO 0bo3HavYaTh «MITH '» 1 ({Mﬂp,ﬂ,_1 » COOTBETCTBEHHO.

U3pgaHne odbvumanbHoe
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4 OCHOBHbLIE NONOXeHUN

[ pagynpoBoYHaa rasoBad CMecb COCTOUT U3 OOHOIo UNU HEeCKONbKUX KOMMNOHEHTOB B (POHOBOM rase
(rase-pasdbaBuUTene), CMellaHHbIX B Noaxoasilen rasocmMecntenbHon kamepe. Llenesble KOMNOHEHTHI OObLIYHO
npeacTaBnsitoT cOboMN YNCThIE rasbl, B3AThIE U3 BaNNOHOB UMW NONYYEHHbIE U3 YNCTLIX NeTYYUX XKUOKOCTEN, KO-
TOPpble UCMapAKTCA B CMeCcUTeNbHyo Kamepy. [[a3oByHO CMeCb FOTOBAT C UCNOMb3OBaHMEM LWINPULOB, C
MOMOLLbIO KOTOPLIX BBOOST:

- U3BECTHble 0OBbEMbI ra3o0bpasHbIX LieneBbiX KOMMOHEHTOB (KaxabI NpK AaBNeHU NPUONU3NTENbHO
1-10° Ma) unu

- U3BECTHbIE MacChl UMM OOBLEMBI XUAKUX LieNEBLIX KOMNOHEHTOB ANS rpagypoBKA.

KOMMNOHEHTLI BBOAAT B POHOBLIN ras, Haxodsawmnca B CMecuUTenbHOM KamMepe (Takke nog AgaBneHnem
npnbnusutensHo 1-10° Ma). 3atem gobaenawT PoHOBLIN ras Ana ysenuyeHnsa obllero gaBneHus rasoBou
CMeCK 40 TOUYHO M3MEePEeHHOro sHavyeHus1, NpeBbillatoLllero atMmocpepHoe gaBneHne. 3To OKOHYaTeNbHOe AaB-
neHue (npepbiarowlee atmocdepHoe) HeobxoanumMo ANg Toro, YTodbl BNOCNeACTBUN rpaaynpoBoOYHas raso-
Basl CMeCb nMnocTyrnana W3 CMECUTENbHOW Kamepbl WM Morna ObliTb WCNOMb30oBaHa ANS rPaayupoBKU
razoaHanuaartopa, KoTopbln 0BbIYHO paboTaeT npu atMocepHOM AaBNeHUN.

Ha Kaxkgom aTtane npuroToBNeHns CMec ee roMoreHU3npyroT, 00ObIYHO C UCMNOMNb30BaAHMEM Noaxoasile-
ro YCTPOWUCTBA ANS NepeMellnBaHuns, a 3aTeM OCTaBNAoT, YTOOLI TeMnepaTtypa cMecu nNpuLlinia B paBHOBECKE
C TeMnepaTypoun oKpyxarLlen cpeasbl.

OBOBLEeMHYIC OO0 KaXKO0ro LLeneBoro KOMMoHeHTa B ra3oBo cMecu onpeaenstoT NyTeEM BbIYUNCIEHUSA OT-
HoLLleHUA cbbeMa L,eneBoro KOMMNoHeHTa K oblemy obbLemMy CMecH.

5 Annapartypa

5.1 CmecutenbHaa kamepa, BKIOYawllasdg cocTaBnawwme, TpeboBaHMA K KOTOPbIM MpUBEAEHbI
B5.1.1—5.1.8.

[TpumedyaHwme—Illpumep nogxoaswen cMecUTENbHOU KaMephbl NMpuBeaeH B NPUITOXXEHUN A.

5.1.1 Cocya, BkNoYaroWwmMn CoObBCTBEHHO CMEeCUTENLHYH KaMepy ¢ BHYTPEHHMM 00beMOoM (BMECTUMOC-
Tbt0), AOCTATOYHbLIM ANA Nogavn HeodXoAMMOro KonmuecTsa rpagynpoBoYHOW ra3oBoM CMeCcu ANg rpagympoB-
KN rasoaHanun3aTopoB, CKOHCTPYUPOBAHHYHO TakuMm obpasom, 4ToDbl ee MOXHO ObINO BakyyMUpPOBAaTb, U
BblAepKMBAKOLWYIO Heobxoanmoe pabovee gaBneHue Boille atMmocdepHoro. B cocyae AomkHbl ObITh npea-
YCMOTPEHbl BaKyyMHble naHubl MM ¢naHubl BbICOKOro AaBneHWda Anda AocTtyna K getansaMm BHYTPU
CMECUTENbHOM KaMephl.

[TpyumevyaHmns
1 Cocyabl BmectumocTtbto oT 0,1 go 0,5 m3, Bolgepxusatwowme pabodvee gaeneHune npmbnuamntensHo 2 - 10° [a
(2 bapa) n Bakyym meHee 0,1-102 [1a (0,1 mbap), cumtalotTca nogxoasawmmm (CM. npunoxexHune A).

2 CmecuTenbHble KaMmepbl, N3roToBNEHHbIE U3 DOPOCUIMKATHOIO CTEKNa UMW HepXaBetolWen cTanun, CYMTaloTCS
NnoAxoAsiWMMKN ANs NPUroToBNeHns Hanbornee 4acto NPUMEHAEMbIX ra30BblX CMeCen (CoaepKalmx Takne KOMMOHEHTbI,
kak SO,,, NO, NO,, COn C H,). OaHako cnegyeT TwarenbHo BblbupaTte marepuarbl, U3 KOTOPbIX U3rOTOBITEHbI CMECUTEb-
Has Kamepa u gpyrve ycTpoucTBa, BCTYNaloLlWmMe B KOHTaKT C ra3oBbIMMU CMECAMU, C TEM YTODbLI OHM HE OKa3biBanu Hebna-
roNpUsATHOrO BINUAHUA HA CTAbWUNBHOCTbL CMECU, OCOBEHHO NPU NPUIOTOBIIEHUN FA30BbIX CMECEN XUMUYECKN aKTUBHbIX
COeaANHEHUWN.

5.1.2 BaKyyMHbIN Hacoc, NO3BONAKLINA BaKyyMUPOBaTb CMECUTENbHYIO KaMepy U nogcoeguHeHHbIe K
HEen YCTPOWUCTBA A0 HU3KOIO AaBneHUA, C YCTAaHOBMNEHHBbIM NOAXOAALMM BaKyyMHbIM 3anopHbIM BEHTUNEM.
OTO HU3KOE AaBneHue onpeaensoT Takum obpasoMm, 4ToObl Nuboe 3arpasHeHne razoobpasHbIMAN BelleCcTBa-
MW, ABNAOLLEECA pesynbTaToM OCTaTOYHOTO HUSKOro AaBNeHNsA, He NOBMTUANO Ha TOYHOCTb KONMUYECTBEHHOTO
onpeaeneHnsa coctasa NpUroTaBslnMBaeMon rasoBom CMecu UK YToObI MOXKHO ObINO BBECTU KONTMYECTBEHHYIO
nonpaeky Ha BIIMAHME 3TOI0 OCTaTOYHOIO AaBNeHUS.

[MTpunmeyaHune—OcrartoyHoe AaBneHue rasa obbiMHO 0OYCNOBNEeHO a30TOM OCTaToyHoro Bosgyxa. OgHako
HeobxoaMmo obecnevnBaThb, YTOObI B OCTATOYHOM rase He coepXXanuch B 3HaYUTENbHbIX KONTMYECTBaxX Apyrue rasbl, KOTo-
pble MOrnn Gbl BCTYNMUTb B PeakUuio ¢ KOMNOHEHTaMM ra3oBon cMecKn (Hanpumep, napbl BOAbl B CreA0BbIX KONMYeCTBaX
NPWU UCIMONb30BAHUN KUCTbIX FA30B B KAYECTBE LieNeBblX KOMMOHEHTOB UMK KUCNOPO B CNEAOBbIX KONTMYECTBaX B cryyae
NPUroTOBINEHUS rPagynpPoOBOYHbIX CMECEN HAa OCHOBE OKCUOB a3oTa).

5.1.3 IluHnsa nogayn rasa, ncnonbayemas anst BBoga ddOHOBOMo rasa, BkoYatoLllas cCooTBETCTBY L ME
BEHTWUSTb TOHKOW PEryfIMpoBKA N 3aNopPHbIA BEHTUIb.

2
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5.1.4 [atumkn gaBneHud, Bakyyma 1 TemnepaTtypbl, UICNONb3yeMble A9 KOHTPOMNA 3TUX NapamMeTpoB
BHYTPU CMeCUTeNbLHOW KaMephl.

5.1.5 MembpaHa, nossonsowas BBECTU ras UM XMUAKoCTb U3BECTHOIMO obbemMa UnM Macchl B CMECU-
TeNbHYIO KaMepy C NMOMOLLbIO MepHOro wnpuua (cm. 5.2).

5.1.6 YCTpOUCTBO ANd nepemMellMBaHUA rasoB ¢ 3N1eKTponpuesoaomM (Hanpumep, BEHTUNATOP ), UCNOMb-
3yemMoe ang roMmoreHu1saunm rasaocobpasHbiX KOMMNOHEHTOB B CMECUTENBHOW KamMepe, obecnevnBatoLlee nepe-
MeLIMBaHNE BCeX rasoobpasHblX KOMMOHEHTOB A0 3adaHHOW CTEeneHW OAHOPOAHOCTM 3a YCTAHOBMEHHOE
BpemMmd. CneayeT NPOBOAUTL 3KCNepuMeHTarbHble UCNbITaHUA ANda NoATBepXAeHUA TOro, YTo YCTPOUCTBO ANS
nepemMellnBaHnUa MoXeT obecneunTb Heodbxoanumyto 0AHOPOAHOCTL CMECHK 3a YCTAHOBNEHHOE BPEMS.

5.1.7 KnanaH, cbecnevmBaroLlinn aBapuHelin cOpoc AaBNeHUs B criydae npeBblleHU MakcUMarnbHOro
Oes3onacHoro padbo4vero aaBneHusl, yCTaHOBMEHHOMO ANA CMECUTENBHOro cocyda 1N NoAcoeAUHEHHBIX K HEMY
YCTPOWUCTB.

5.1.8 JlnHmna otbopa rasa, obecnevmBarolagd BOIMOXHOCTb UCMOIb3OBAHUA NPUrOTOBMEHHOM ra30BOU
CMECH B LIeNsAX rpagympoBKMA N cHabXeHHast YCTPOUCTBOM, NO3BONSAOLNM BbipaBHUBATL AaBMNEHNE ra3zoBoun
CMEeCU B CMeCUTENbHOW KaMmepe ¢ aTMOCEPHBIM, C TEM UTODLI cAenaTh BO3MOXHLIM NPOoBeAeHMNe rpaaynpoBs-
K/ NMPpWY daBNeHUN OKpyXatoLllen cpeabl.

5.2 KannbpoBaHHbIN MEPHBLIN LLUMPULL, NCMOMNb3YyeMbIW ANs1 BBOAA M3BECTHOMC 0bbemMa rasa Unm Knakoc-
TUYepes Urny ¢ NoMoLL b NnopLHA. LLUnpuu AgomkeH UMeThb rasoHenpoHuLaeMele NPoKnaakm ans obecneveHus
repMeTUYHOCTU BO N3DeXaHMe CyLLEeCTBEHHbIX yTeYeK rasa unm XXnuaKkocTu.

[TpumMmevyaHmns

1 CteknsiHHble wnpuubl BmectumocTtbto 10, 5, 1, 0,51 0,1 mn ¢ npoknagkamu B BUAE BKNaAbILLEN U3 nonuteTpad-
TopatuneHa (INTP3) cunTaroTes NPUrogHbIMK ANs UCMoNb30BaHUSA C MPUMEHSIEMbIMU Ha NPAaKTUKE CMECUTENBbHBIMU KaMme-
pamn Npv NPUroTOBNEHUN ra3oBbiX CMECen ANy rpagaynpoBKY ra3zoaHanm3aTopoB OKpPYXatoLwWwero Bo3ayxa.

2 PekomeHayeTtcs onpeaennTb BMECTUMOCTDL LWNPULA SKCNEPUMEHTASTbHBIM NMYyTEM C MakCUManbHOW OTHOCUTESb-
HOW HeonpeaeneHHocTbio + 1 % (Npu ypoBHE AOBEPUTENBHON BEPOATHOCTN 95 %). Kpome Toro, MakcumarnbHas CKOPOCTb
HaTeKaHUs rasa wunu Xugkoctu nocne otkadkn wnpuuya ao 5 Ma (5-10-2 mbap) He gomkHa npeBbiwatb 10- 102 [a
(10 mBap) B vac, 4ToOblI CUMTATL €r0 rePMETUYHOCTL YAOBNETBOPUTEIIBHOMN.

5.3 YCTPOMUCTBO ANA 3anoTHEHUS MEPHbLIX LUNPULEB, COCTOSALLIEE N3 KOMMOHEHTOB, TPebOoBaHUSA K KOTO-
PbIM NpuBedeHbl B 5.3.1—5.3.9.

[TpnumeyaHune—Illpnmep nogxoasawero yCcTponcTea A4ns 3anofHEHNSA WNPULEB NPUBEAEH B NPUNOXEHUN A.

5.3.1 EMKOCTb, KOTOPYIO MOXHO BaKkyyMUpoOBaTb, BblAepXKUBaoLWasa AaBlieHNne coaepKalleroc B Hem
rasa Bbllle aTMocdepHoro, ¢ TeM YTobbl obecnevnTsb 3anonHeHne Wwnpuua npy 3ToM AaBneHnn, BHYTPEHHUE
MOBEPXHOCT KOTOPOW W3roTOBMEHbl M3 MaTepuana, WMHepTHOro NO OTHOLIEeHWK KO BCEM LeneBbIM
KOMMOHEHTAaM.

[Tpunmeyanwune—Illogxoaswen cunTaeTcs eMKOCTb BMECTUMOCTbIO NpubnuantensHo 100 mn, KOTOpast MOXeT
BbiaepuBaTh gasnenve 1,4 - 10° Ma (1,4 6ap) n coxpaHaTte Bakyym meHee 0,1- 104 Ma (0,1 mbBap).

5.3.2 [a30BLIN DANMOH BLICOKOrO AaBNeHusl, cogepkawunn BelOpaHHbIA YUACTBIN ra3 (Unn npeaBapu-
TeNbHYIO CMECb, CoAepKalllyto ra3oByto CMeCh ¢ Dofiee BbICOKMM coaepXaHuem).

5.3.3 PerynaTtop aaBneHus ansg ycTaHOBNEHUSA JaBNeHNS rasa B eMKOCTU Bbllle aTMocdepHOoro aasne-
HAS.

5.3.4 MembpaHa, n3rotoBneHHas 13 COOTBETCTBYOLLEro MaTtepuana, a4ns BBoAa WUrilbl MEPHOO LLNPULA
B ra30BYH €MKOCTb.

5.3.5 BaKkyyMHbI HAacoc ANs OTKa4Kk ra3oBON eMKOCTU U COeNHEHHbIX C HEW YCTPONCTB A0 TpebyemMoro
YPOBHS BaKyyma.

[Tpunmedanune—BaxHo obecne4vnTb, UTOObLI BCE ra3z3o0bpasHble KOMMNOHEHTbI, KOTOPbIE MOTYT BbITb ONACHbLI U
nonagarT B aTMocdepy vepes3 BakyyMHbIW HAcoC, Bbinn yganeHsl 6e3onacHbIM cnocobom.

5.3.6 MaHoMeTp, UCMOMb3yeMbl AN KOHTPONS AaBNeHUs rasa B eMKOCTU Ha pa3HbIX 3Tanax npoueay-
Dbl NIPUTOTOBMEHUS ra30BON CMECMH.

5.3.7 3anopHble BEHTUNU, UCMOSIb3yeMble AN U30NTMPoBaHKsa BansioHa ¢ ra3omM OT ra3oBoOW eMKOCTH, a
TakKe eMKOCTW OT BaKyyMHOro Hacoca.

5.3.8 KnanaH ans cbpoca gaBneHust, HeobxoanumbI ANS 3alnUThl YCTPOMUCTBA, UCTONb3yeMbliA A1 CHU-
XeHusa aaBneHus (obbiuHo Ao 1,4 - 10° Ma). Copoc razoB HeoOXOANMO OCYLLIECTBIATL B ODEe30NacHYo 30HY.
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5.3.9 lNoaxogawinn cocyq, UCNONb3yeMbl B crnydae, Korga MepHbI LWNPULL 3anoTHAKT NeTyden Xua-
KOCTbIO, a He ra3om, obecne4vnBatoLMn 3anofiHeHMe Wnpuua Tak, YTobbl NpeaoTBpaTuTb nonagadHue B WNpuL
OPYrnx KOMMNOHEHTOB.

6 Metoauka NnpuroToBrieHUsA rpagynpoBOYHOU ra3soBOU CMeCH

6.1 OnpeneneHne BMeCTUMOCTU CMeCUTENbHON KamMepbl

Ha npakTuke cyllecTByeT HECKONbKO CrnocoboB onpeaeneHnsi BMECTUMOCTU CMECUTENTbHOW KaMepbl.
OCHOBHOW COCTaBNAOLWEN BMECTUMOCTU SIBNSIETCH BHYTPEHHNA OO BEM NYCTOWU €EMKOCTU, KOTOPLIN ODBIYHO 3-
MepPSIIoT NyTeM 3anofIHeHUd ee BOAOW N APYron XXUOKOCTbO M3BECTHOWM NMIMOTHOCTU, 3aTeM onpeaensqa yBe-
nMYeHne Maccbl eMKOCTU 3a cuyeT 3anofHeHUs ee XUAKoCcTbio. OaHaKo BO3MOXHO UCNONb3oBaHUE ApYrux
METOAOB, €Cl OHN UMELOT TpebyeMyto TOYHOCTL. B COOTBETCTBUM C 3TUM 0OBbEeMbI YCTPOWUCTB BHYTPU CMECU-
TeNbHOW KaMepbl onpeaenatoT, Hanpumep, NyTem UsmepeHnsa MX reoMeTpruveckmnx pasmepoB U UCNOTNb30Ba-
HUA MeToda BbITECHEHUA XUAOKOCTU. 3aTemM Ana onpegeneHnd BMeCcTUMOCTU KamMepbl BBOAAT NOMNpPaBKU Ha
00BbEMBI 3TUX ACNONMHUTENBHBIX YCTPOUCTB. [lonpaBkn Ha 0OBLEMbI HEKOTOPBLIX YCTPOUCTB (TakUX KaK YyCTPpOUu-
CTBO ONd nepeMelunBaHNA rasoB) NpueeayT K YyMeHbLUeHUIO BMECTUMOCTU, a APYriX (TaKUX Kak MaHOMeTP U
BbINMYCKHbIE TPYOKN, BeayLine K 3anopHbIM BEHTUMNAM) NPUBEAYT K €€ YBENTUYEHNIO.

N3mepeHna o6 beMoB YCTPOUCTB, 0bpasyoLLUX CODCTBEHHO CMeCUTENbHYIO KamMmepy (CM. 5.1), MOTyT Nnpo-
BOOAUTLCS NPWU pasHou Temnepartype. B nogodbHomMm cnyvae npmn HeobxoaMMOCTU cneayeT BHOCUTL MOMpaBKu
ONs npueseageHns N3MepeHHbIX 00LEeMOB K 0QHOM U TOW XKe TeMnepaType oKkpyxXatoLero sosayxa. MoxeT no-
TpeboBaTbCA BHECEHME AaNbHEeULIMX NonpaBokK (eCn OHU 3HAYUTENbHBbIE), €CINN NONTHOCTLHO CODPaHHYHO Ka-
Mepy CO BCEMU YCTPOUCTBaAMM UCTIONb3YIOT NPKY pasfMYHbIX TemMnepaTypax.

6.2 [NloaroTroBka cMecuUTenbHOU KaMepbl Nnepen UCNONb30OBaHUeM

HoBas cMecuTenbHaa kamepa obbIYHO 3anonHeHa OKpy)Xaro LM BO3QYXOM, KOTOPbLIA MOXET coaepXaTb
3arpgasHdaoLlme sellecTsa Ha ypoBHe CnedoB, YTO MOXET MNOBJMUATL Ha TOYHOCTb rpagyupoBOYHON ra3soBOWU
cMecn. Kpome Toro, Ha BHYTpPEeHHEN NOBEPXHOCTU KaMepbl MOXET 0bpa3oBaTbLCA CMNON, coaepXKalln 3arpas-
HSOLWME BellecTBa, KOTopble MOTYT BCTYNaTb B peakuuio ¢ KOMMOHeHTaMUu, nogaBaeMbiMU B CMEeCUTENBbHYIO
kamepy. NoaTomMy nepen Ncnonb3oBaHMEM HEODXOAMMO NPOBECTU NpeaBapUTENbHYH0 00PabOTKy CMECUTENb-
HOM KamMepbl BO U3bexXaHne BO3IMOXKHOro 3arpssHeHnsa rpagynpoBoYHon rasosod cmecit. ObpaboTKy NpoBOAAT
nyTem BakyyMUpPOBaHMSA Kamepbl Ao AaBneHus Hke 5 - 102 Ma (5 mbap). 3atem 3anonHawT kKamepy hOHOBLIM
rasoM, UCNoMnb3yeMbIM AN NPUroTOBNEHUS rpagynpoBOYHON ra3oBOWM CMecK, A0 AaBNeHUs B KaMmepe Bbllle
aTMocepHOoro. 3ateM K BbIXOAHOMY OTBEPCTUO CMECUTENBbHOW KaMephbl NoACOeaNHAT NPUOOopPLI AN N3Me-
PEHUS COAEPKaHUSA 3arpsA3HALLUX BelleCcTB, HaxoaswWwmxcsl B Bo3ayxe (Hanpumep, razoaHannsaTtopbl, KOH-
Tponupyowme cogepxanue SO, NO,, CO u yrnesogopogos). [Npndbopbl 4OMKHBI UMETb JOCTaTOYHO HUSKUN
penen obHapyXeHUsa Anga onpeaeneHusl 3HaYUMMOCTU coaepkaHUsl LieneBbiX rasoobpasHbiX npuMecen,
Haxogdawmxca B OHOBOM ra3e B CMecUTenbHOU KaMmepe B KOHKpeTHoe BpeMs. [logatoT QOHOBLIN ra3 Ha BXo4
N PETUCTPUPYIOT cogepaHne obHapyXXeHHbIX MPUMECeN.

[Tpoueaypy, BKNOYaoLWYHO BaKyyMUpoOBaHNEe CMECUTENTIbHOW KaMephbl ¢ NocneayoLlnm ee 3anonHeHnem
(POHOBBLIM ra3oMm, NOBTOPSIOT HECKOMNBLKO pas UNMU Noka coaepXaHne BCceX COOTBETCTBYHOLWMX razoobpasHbIX
puMecen He byaeT HUXKe coaepKaHUA, NPY KOTOPOM UCKNIOYAaEeTCH 3HaYNTENbHOE 3arpsisHeHUe rpagynpoBoOuY-
HbIX Fa30BLIX CMECeW, NpUroTaBnMBaeMblX B Kamepe. Ecnn 3To He MoXeT ObITb AOCTUTHYTO, TO OUYMLLAOT CMe-
CUTENbHYIO KaMepy ApYriMm crnocobom U1 BBOAAT COOTBETCTBYIOLLYIC NONPaBKY HA NPUMEeCK NP BbIMUCTIEHUN
cogepXaHus LeneBoro KOMMNoHeHTa B ra3oBOM CMECH.

Ecnn nogodbHbIN aHann3 npumMmecen, NPUCYTCTBYOLWNX B POHOBOM rase, sABNAeTcsl eAQUHCTBEHHLIM MpPo-
BOAMMbLIM aHaNM30M, TO npeaenbl 0OHapy)XeHUs UCMONb3yeMbIX razoaHanmsaTopoB AOMMKHbBI COOTBETCTBO-
BaTb BEPXHUM Npeaenam coaepXaHuga npumMecen, Kotopble MOrnn Bbl HAXOAUTLCS B rpagyMpOBOYHON ra30BOW
cMecn. B nogobHoOM cnydae cogepXaHud, COOTBETCTBYHOLWME 3TUM npegenam obHapyXeHus1, A0MKHbI ObITb
yUTeHbl NMpu onpegeneHnun paclmpeHHoM HeonpeaeneHHOCTU MPUroTOBNEHHOM rpadyUpoOBOYHOU ra3oBOU
cMmecn. OgHako B cnyyvasix, korga npoBoAdaT AONONMHUTENbHBIN Donee YyBCTBUTENbHLIN aHanus npuMecen apy-
TMMKU cnocobamun, B pacllUpeHHYo HeonpedeneHHOCTb rpagyupoBOYHOU rasoBOM CMeCU AOCMKHbl ObiThb
BKMOYEHbI pe3ynbTaTbl UMEHHO 3TOro aHanmaa.

Bo3aMoXHO, YTO cMecuTebHasa KaMmepa nocne npegsaputensHon obpaboTkn B COOTBETCTBUN C NpUBe-
[IEHHON BblLLe npoLeaypon He OyaeT Ucnonb3oBaHa B TedeHne AnnTensHoro nepnoga spemMerdn. B nogobHom
crly4ae cMecuTellbHYH KaMepy NOBTOPHO 3anofHAKT BbIOpaHHbIM (OOHOBBLIM ra3oM Npu JaBieHNU Bbllle aT-
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MocdepHoro 4ns cBegeHNsa K MMHUMYMY JanbHeNLero sarps3sHeHns, KoTopoe MoXeT BO3HUKHYTb 1M3-3a nona-
NaHna rasocobpasHbIX 3arpAsHAILLMX BELECTB N3 OKpyXKatoLero Bosayxa.

3aTeM NpUroTaBnMBatloT rpagyMpoBOYHYIO ra30BYHO CMeChb B COOTBETCTBUU C NPUBEAEHHOU HMXKE NpoLie-
aypown.
6.3 3anonHeHne cMecuTenbHOU KamMmepbl (POHOBLIM razom

CHavana ¢ NoMoLLbio BakyyMHOro Hacoca (CM. 5.1.2) BakyyMUPYHOT CMEeCUTENbHYIO KaMepy A0 oCcTaTou-
Horo gasneHna (obbidHO Ao 5 - 104 Ma), Npyn KOTOPOM BO3MOXKHOE 3arpssHeHMe CMecKu KOMMOHEHTaMMn OCTaB-
LIerocs rasa He dyaeTt okasblBaTb 3HAYUTENbHOE BMUAHWE HA TOYHOCTb M CTADUNBHOCTb OKOHYaTENbLHOU
rpaayyupoBOYHOU ra3oBOM CMeCcK. 3aTeM vYepes NUHUID nodadn rasa (cMm. 5.1.3) kamepy 3anonHAT BblIOpaH-
HbIM (pOHOBBLIM rasom 4o gasneHus npudnmnsutenobHo Ha 0,1 - 10° Ma (0,1 6ap) Bbiwe aTMocdepHoro. Temne-
paTtypa (POHOBOMo rasa B CMecuUTeNibHOW Kamepe OyaeT Bblille TeMnepaTypbl OKpyXaroulero Bosayxa (13-3a
aanabaTtunyeckoro cxaTtus). [NostTomy gatoT NpoOUTU BpeMeEHU, YTODLI TeMNepaTypa rasa npuiwluna B paBHoBecKue
C TeMnepaTtypou cMecuTensHOW KaMepbl U OKpyXXaloLlero Bo3ayxa.

[Tpunmedanune—Pasnnua temnepatypsl B 0,2 °C bygeT npuBoANUTL K HEONPEAENEHHOCTN (OTHOCUTENBHON)
PE3YNbTUPYIOLWEND 3HAYEHNS 0ObEMHON Aonn KoMmnoHeHTa meHee 0,1 % 3HadveHus cogepaHust. NosToMy Ha NPaKTUKE
OocTatovHo obecneunTb, YTOBbI TEMNepaTypa POHOBOIO rasa n TeMmnepartypa oOKpyXatLWero Bo3ayxa He oTrnnvanumcb 6o-
nee yem Ha 0,2 °C.

[locne ToOro, Kak Temnepartypa POHOBOro rasa npuaeT B paBHOBeCKe ¢ TeMnepaTypoun BHelLUHen cpeqbl,
OaBreHne oOHOBOIO rasa B CMeCUTENbHOW KaMepe CHWKaT 40 aTMOCMEPHOro, oTKphIBas 3anopHLIA BeH-
TUNb, NOACOEeANHEHHBIN K KnanaHy ang copoca gasnenums (cMm. 5.1.7). 3annceiBatoT 3Ha4YEeHUA TeMnepaTypbl U
OaBneHUa rasa B CMeCUTEeNbHOW Kamepe ANd KUX nocneayrollero UCnonb3oBaHUA nNpu onpegeneHun
cogepXaHusa rpagympoBoYHON ra3soBO CMeCH.

6.4 OnpegeneHne HeobxoguMoro oobvemMa LeneBoro KOMMNOHEHTA

Heobxoammelin 06 beM LLeNeBoro KOMMOHEHTAa, KOTOPbI A0MKeH BbITb BBEEH B CMEeCUTENbHYH KaMepy,
BbIMMUCNSIIOT HA OCHOBEe TpebyemMoro coctaBa OKOHYaTerlbHOMW ra3oBOW CMeCcu, BMECTUMOCTUA CaMON CMEeCK-
TeNbHOW KaMepbl N 3alaHHOro OKOHYaTeNnbHOro AaBleHns raza B cMecuTenbHoOW Kamepe. Korga Heobxoanmo
BMPbLICHYTb XXNAKOCTb, BaXKHO 3HATb, NO KpanHen Mmepe NpudbnnantensHo, NNOTHOCTL LEeNeBOro KOMMNOHEHTA B
XUOKOW pasze, ¢ TeM 4TODLI NONY4YMNTb Tpebyemoe cogepkaHne B raszoobpasHOM COCTOSAHUN, KOTOPOE UMEET
MeCTO B rpagynpoOBOYHON ra3oBOU CMECH.

TOYHOCTb, C KOTOPOU U3BECTHA BMECTUMOCTb LUNPpULA, N YTEYKN B OKPYXKaloLLUK BO3QYyX Yepes Urny unu
npoKnaaky wnpuua byayt BHOCUTL BKNaa B 0OLLYHO TOYHOCTb rpaaympoBOYHON ra3oBon cMmecu. [pumep meTo-
0a, UCMOoNb3yeMOro A aKCnepuMeHTanbHoro onpegeneHna oobema rasa B wunpuue, anst AeMoHcTpaunm rep-
MEeTUYHOCTK WnpuLa 1 ansa onpegeneHna KonudecTea NoTepu rasa vyepes Urny npueegeH B npunoXxeHun B.

BbibupatoT WnpuL, noaxoaswen BMecTUMOCTIU ANs MPUroTOBMEHUS OKoOHYaTebHOW ra3oBO CMECH C 3a-
OaHHOW HeonpeaeneHHOCTLIo coaepKaHnua KoMmnoHeHTa. B bonbwnHCTBE cnyvyaeB byaeT HeobXoaMMo BBECTU
KOMMNOHEHT C MCNOMNb30BaHMEM BbIOPAHHOrO WNpULLEA HECKOMNMbKO pas. HeonpeageneHHOCTb OKOHYaTebHOW
00BbEMHOW ACNMN KOMMNOHEHTAa 0DbIYHO CBOAAT K MUHUMYMY, MCMONb3YS LUMPULL, MO3BONSOLMA BBECTU KOMMO-
HEHT ANA rpagynpoBKU B CMECUTENbHYIO KaMepy 3a MUHMMalnbHOe vicno pas. OgHako Ha npaktuke Bblbop
lnpuua dyaeT TakkKe 3aBUCETb OT AOCTYNMHOCTU NMOoAXoaaLmnX Wnpuues ¢ TpedbyeMmon HeonpeaeneHHOCTbIo
BMECTUMOCTWN. 3anucbiBarT HEODXoaMmMoe Y1UCo BBOOAOB.

6.5 3anonHeHue WnNpuua UueneBbiIM KOMMNOHEHTOM

6.5.1 Nazoobpa3Hble LeneBble KOMMOHEHTDI
[Tpn ncnonb3ocBaHMM raszcodpasHbIX LerneBbiX KOMMOHEHTOB ANA 3anofiHeHUs wWwnpuua fnpUuMeHsItoT
YCTPOWUCTBO, onncaHHoe B 5.3. 3aTeM BLINONHAKT cneayiolne AeUCTBUA.

CHavana nepekpbIBaloT 3anopHbIA BEHTUIMb BannoHa ¢ LeneBbiM KOMMNOHEHTOM. 3aTeM C NOMOLLbHO Ba-
KYYMHOIC Hacoca BaKyyMUPYIOT BCIO CUCTEMY, BKITIOYAsl EMKOCTb, A0 A40CTaTOYHO HU3KOro AaBneHns, obecne-
ymMBad TakMm 0bpasom, 4TOObI OCTaBLUMACHA B E€MKOCTU rasz He oKasblBan 3HAYUTENbHOro BIIMSIHUA Ha
cogepXaHme nnn ctabunbHOCTb OKOHYaTENbHOW ra3oBO CMECH.

MpumeyaHnune— OBbblMHO CUMTAIOT OCTATOYHBIM OCTaTOYHOE AasneHve npumepHo 1 - 104 Ma (1 mbap). OgHa-
KO Ha NPAaKTUKE OHO 3aBUCUT OT TUNa NpUroTaBlMBaEMON ra3oBou CMECH U coaepXaHus LeneBoro KOMnoHeHTa. lNoatomy
NPy OLEHKE HEOMPEeAENEHHOCTU COAEPXKAHUS LLENEBOr0 KOMMOHEHTA B ra30BOW CMECU PEKOMEHAYETCSH YUNThIBATh TPebye-
Mbl YPOBEHb OCTATOYHOIO AAaBMEHUS rasa.
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[lepekpbiBalOT 3aMOPHLIN BEHTUMb MeXAy BaKyyMHbLIM HACOCOM U eMKOCTbIO U 3anONHAKT eMKOCTb Lie-
fieBbIM KOMMNOHEHTOM A0 AaBneHus npubnusnutensHo 1,4 - 10° Ma (1,4 6ap). MoBTOPHO BaKyyMUPYHOT EMKOCTL
1 CHOBA 3aMoNHAT ee LeNneBbIM KOMMNOHEHTOM. [TOBTOPSAIOT 3TOT NPOLLECC OYUCTKM A0CTAaTOYHO OOMbLIOE YMC-
Mo pas, ¢ TeM YToDbI B €MKOCTU C LieNeBbiM KOMMNOHEHTOM He OCTalioChb rasoodbpasHbeIX npumecent. [ocne no-
cnegHero 3anofiHeHUA NMPOBEpPAIoT, YTODbI AaBneHWe rasa B eMKOCTM OblNo A0CTaTOuHbLIM ANsl 3anofTHEeHNUS
Lnpuua.

[TpnmeyaHune—Heobxoanmo npuHMMAaTh COOTBETCTBYIOLLME MEPbI MPeAO0CTOPOXHOCTH, obecnevmBatome
yaaneHune n3 ycTponcTBa ONacHoOro UeneBoro KOMNoHeHTa 6e3onacHbiM cnocobom.

BesoaaT urny BeIOpaHHOro NyCcTOro MepHOro wnpuua yepes membpaHy (CM. 5.3.4) B eMKOCTb. 3aTeM Noa-
HAMAaKOT U OMyCKaloT MOpPLUEHb LLINpULA A0CTaTOYHOE YAUCNO pas, YTOObLI NPOMBLITh LUMPULL LLeNeBbIM KOMMOHEH-
TOM W NMPU 3TOM HEe OCTasioCb 3HAYMMOTO 3arpA3HeHUs.

3anonHAT WNPUL, MOMHOCTLIO, BLITATMBadA NOpLUEHb A0 ynopa. 3aTeM U3BMeKaoT UMy wnpuua U3 Mmem-
OpaHbl M HagaBNMBAKOT HAa NOPLUEeHb 40 TeX Nop, Noka B WnpuLe He ocTaHeTcd 3adaHHbI 00beM KOMMOHEHTa
(NpeanpuHMMag No BO3MOXHOCTU COOTBETCTBYOLLNE MePbl NO NpeaoTBpaLleHNIo OnacHOro Belbpoca LeneBo-
'O KOMIMOHEHTa B aTMocdepy).

6.5.2 Xungkue ueneBble KOMMOHEHTLI

MeToanka 3anofiHeHUsa BbIDpaHHOrC MepPHOro WwnpuLua XUakocTaMmm B NpuUHLMNE asnsieTca bonee npo-
CTOM NO CPaBHEHUO C 3anofIHEHUEM ra3zoodbpasHbIMK LieneBbIMN KOMNoHeHTaMKU. OgHako oHa AomkHa ObITh
TakoW, YTOOLI NPU 3anNONHEHUU WINPULA B HEMO He nonany B 3Ha4YUTENbHbIX KONMMYeCcTBaxX 3arpssHaroLlIne Be-
LLleCcTBa, B TOM 4nCne BO3QVyX.

6.6 BBeneHune LeneBoro KOMNOHeHTa B CMeCUTENbHYIO KaMepy

[Tocne Toro, Kak 00bem rasa B LUNpULE AOCTUTHET 3a4aHHOro 3HaYeHUs1, BBOAAT UMy LUNpULLa B CMeCK-
TeNbHYIO KaMepy Yepes membpaHy (cM. 5.1.5) Kak MOXXHO DbICTpee, HO BblXKAaB BPpeMS, A0CTaTOYHOE ANSl CHU-
XEeHUS nepBOoHaYanbHOro MOBLILUEHHOrO AaBneHWUs B wnpuue Ao atmocdpepHoro. 1o BO3IMOXHOCTU AN
KaXKOQoro MCNonb3yemMoro Lnpuua akenepumMeHTansHO onpeaenatoT BpeMs, Heobxognumoe ans n3sneyvyeHus
Nkl U3 MeMOpaHbl YCTPOUCTBA ANA 3anofIHeHUA 1 NoCneayoLero BBeaeHUA rasa B CMECUTESTbHYIO KaMepy.

BBOoOAT LeneBon KOMMNOHEHT B CMeCUTeNbHYI0 KaMmepy, MeaneHHo HagaBsnnBas Ha NopLUeHb Wwnpuua n
OQHOBPEMEHHO U3BMEKas NpU 3TOM UMY N3 MeMmOpaHhbl.

[TOBTOPAIOT Npoleaypy, BKAOYaloLWylo 3anofiHeHne wnpuua 1M BBeaeHne ero coaepXMmoro B cMecu-
TeNbHYI0 KaMepy, AoCTaTO4YHOEe YMCno pas (B COOTBETCTBUM € 6.4) A0 NonyvYeHUa 3agaHHOro cogepXaHua Le-
N1eBOro KOMMNOHEHTA.

[ OMOreHM3UPYT ra3oBYD CMeCb B CMeCUTEeNTIbHOW KamMepe ¢ NMOMOLLLIO YCTPOUCTBa ANA NnepeMellnBa-
HUA ra3oB (cM. 5.1.6). Bpems, Heobxoanmoe Anst AOCTUXKEHUA 3aJaHHOW OAHOPOOHOCTI, 3aBUCUT KaK OT pas-
Mepa U opMbl CMeCcUTenbLHOWM KamMepbl, Tak U OT TeXHUYEeCKUX XapaKTepUCTUK YCTPOUCTBA AONS
nepemMelinBaHua (rasoB). TO BpeMd criegyeT onpeaennTb aKcnepuMmeHTanbHbIM NyTemM Ang KOHKPe THOWU UC-
NoNib3yemMoun annapaTypbl.

[Tpyn HeobxoaMMOCTK 40DaBNEHUA HECKOMNBbKMX LieNeBbIX KOMMNOHEHTOB AEUCTBUS, YCTAHOBMNEHHLIE B 6.5
N 6.0, NOBTOPSAOT ANA KaXXO0ro LefeBoro KOMnoHeHTa.

6.7 BBeaoeHune gpononHUTenbHoro o6bvema poHOBOro rasa

YBenMuMBaloT gaBneHne nytem gobasneHnsa poHOBOro rasa (40 ypoBHS1 besonacHoro pabovero gaBsne-
HUAS YCTPONCTBA), YTODLI 0becnevynTs NPUroTOBNEHNE AOCTATOUHOrO KONMYECTBa rasa ans rpagynpoBKy raso-
aHanNM3aTopoB, KOTOPYH OObLIMHO MNPOBOAAT C WUCMOMb3OBaAHWEM rpagyUpOBOYHbLIX ras3oBbIX CMecen Mpu
aTMochepHOM AaBNeHNH.

[MTpumedvanune—ObbeM raza, KOTOPbIN MOXHO NCNOMNb30BaTh ANA NPOBEAEHUS TPaAAYUPOBKM NPU aTMocdep-
HOM OaBlneHun, onpeaensieTcs pasmepom CMECUTENBHON KaMepbl U AaBNEeHNEM ra3oBON CMEeCU B HEN (2 UMEHHO JaBI1EHN-

eM, N3DbITOYHLIM NO CPABHEHUIO C aTMOCHEPHBLIM).

[locne pobaBneHUa GOHOBOMO rasa cMecb B CMECUTENbHOM KaMepe NOBTOPHO nepemMellunBaloT ¢ Mo-
MOLLIbIO YCTPOMUCTBA ANA NepemMellBaHnAa B TedeHUe BpeMeHU, 0CTaTOUYHOro Ans AOCTMXKEeHUA 3adaHHOoro
YPOBHA OQHOPOAHOCTH.

TemnepaType cMecu gatoT NPUATU B paBHOBECKUE C TeMMNepaTypon oKpyXaroLwero Bosgyxa (CM. npume-
YyaHue nogpasaena 6.3). ['lo nokazaHMaM gaTyMKOB, YCTAHOBINEHHBIX B CMecuTenbHOM Kamepe (CM. 5.1.4), 3a-
NMACLIBAIOT OKoHYaTeNbHOe AaBlieHne U TemMnepaTypy rasoBoM CMecKu, 3HavYeHUs KOTOPbIX UCMOMb3YoT B
OanbHenwem Npn onpegeneHnn cogep:kaHmsa LenesBoro KOMnoHeHTa B ra3oBOU CMeCH.
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7 BbluMcneHne o6 bLEeMHON AONU LeNneBOro KOMNOHeHTa B ra30BOM CMeCH

7.1 Na3oo0pa3Hble ueneBble KOMMNOHEHTDI

O6bemHyto Aonio ¢ (X) LieneBoro KOMMoHeHTa X, B 6HapHoi rpadynpoBOYHON rasoBoOi CMecu, UCTOoNb-
3yeMon Ans rpagynpoBKY rasoaHannsatopa, BblMUCAAT no opmyne

p1V(Xg)
X) = , 1
¢ (X) pVer 1 V(X (1)

rae p, — AdaBJieHUe ra30oBOW CMECU B CMEeCUTENbHOW KaMepe 00 NnocriegHero nodbaBneHns BcrioMmoraTenbHoro

rasa;
Vg — 0bbeM POHOBOIo raza B CMeCUTEINbHOWN KaMepe;
V(x,) — 0bbem razoobpasHoro KOMMoHeHTa X, B LWUNpuLe, NpuBedeHHbIN K TemnepaTtype CMecuTerlbHON Ka-
MEepHbI;

p, — [aBrieHue rasoBol cMecn B CMecUTebHOW KaMepe nocne nocnegHero 4obasBneHnsa oHOBOro rasa.
Obbembl V(X ) 1 V , AOMKHBI OTHOCUTBCA K OAHOWN 1 TOM 3Xe OKpyXatollen TemnepaTtype (Ha npakTuke
TeMnepatypa dyaet ogHON U TOW XKe, eCnn razoodbpasHbii UMK XXKUAKUNA LeNeBON KOMMNOHEHT BBOAAT LLNPULEM,
KOTOPbLIA UMEET Ty XXe TeMnepaTypy, YTO U CMecuTenbHada Kamepa).
Popmyny (1) MOXHO yNpOoCTUTb, ecnun V(X,,) HAMHOIO MeHblLUe V., 1 OHW onpeAeneHbl Npu OAHNX N TeX Xe
TeMnepartype 1 gasneHun. B nogobHoOM crniyvyae UCNOoNb3yoT cneayoLyo opmyny

_ p—'V(Xg)
pZch

¢ (X) (2)
7.2 Xugkue ueneBble KOMMNOHEHTDI

AHanornyHo 7.1 o6bemMHyo Ao LieneBoro KOMMoHeHTa B ra3oBoM cMecu ¢ (X), NONyYeHHYH B pe3yb-
TaTe UCNapeHnst XKNOKOro KOMMNoOHeHTa B CMeCcUTeNbHON Kamepe, BbIMUCNAT No opmyne

p'lv(xf) | (3)
pZVCQ + p1v(xf)

¢ (X) =

rae V(x;) — obbeMm LieneBoro KOMNoHeHTa X4, Nony4YyeHHbIN NcrnapeHneM XXnaKkocTn ¢ obpasoBaHMeM rasoBoun
dpasbl, BblpaXXeHHbIN B TeX XXe eanHuLax, uto U V; (CM. HUXe).
B cnyyae, ecnu Leneson KOMNOHEHT BBOAAT LUNPULEM B CMECUTENBHYIO KaMepy B XXUAKOM COCTOSAHUN,
3aTeM JaBas eMy UCNAaPUTbLCH, COOTBETCTBYHOLLMA OOBEM LIeNEBOro KOMMOHEHTa B CMECUTENbHOW KaMepe Bbl-
YUCNAT NOo opMyne

V(x) = V“j;,/M | (4)

rae V,— obbeMm LeneBoro KOMMoHeHTa X B XXNUOKOM COCTOAHWUN;
P — MNOTHOCTb UeN1ieBOlro KOMIMOHEHTA B XUAKOM COCTOAHWUN MNMPAU TEMNEPaType NCMNOJ1Ib30BaHNA,
V,, — MONAPHbLIA 06beM UCMapUBLUENCS KUOKOCTU, NPUBEAEHHBIN K TeMnepaType 1 AaBneHUo B CMecu-
TeNTbHOW KaMmepe B MOMEHT BBOAA XXUAKOCTU, NPK ACMNYLLEHNN TOro, YTO ras BegeT cedst Kak ngearib-
HbIW;
M — monapHaga macca LeneBoro KOMnoHeHTa.
[MTpnmevanune—B dpopmynax (3) n (4) NnpuHATO AONYLWEHME O TOM, UTO 3aKOHbI AN NAeanbHOro rasa cnpa-
BEA MBI NMPU NEPEXOAE €ro U3 XNAKOro COCTOSIHUA B razoobpasnoe. OgHako B 3TUX hopmMmynax npeanouTUTENbHO NCMOSb-

30BaTb KOSMPDUUMEHT CHUMAEMOCTU XUAKOrO KOMMNOHEHTA, 3HAYEHUSI KOTOPOro MOryT ObiTb MONMyYeHbl U3 COOTBETCT-
BYIOLLEN HAYYHON NUTEPATYPHI.

Kpome Toro, npumMeHsis npubnmxeHmne, NCrnonb3oBaHHoe Npu nonydeHnn dpopmynel (2), ans OMHapHou
rpagynpoBOYHOM ra3oBOM CMECK, NMoJTydeHHOU NyTeM BBOJa XXNUAKOCTK, B crniyvae, koraa V(x;) HaMHOro MeHblLue
Veg» OKOHYATENbHYIO 0DBLEMHYIO OO0 LeNeBoro KOMNoHeHTa ¢ (X) BbIMUCAAT no dopmyne

) = pV(x;) (5)
pZch

P (X
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rae V(x) n V., — onpeaenexbl, Kak yCTaHOBMEHO BbILUE;
p, — AaBneHne rasoBol CMecu B CMeCcUTeNbHON Kamepe Ao nocneaHero gobasneHns oHOBOTO
rasa,;
p, — AaBneHne rasoBol CMecn B cMecuTenbHOU KaMmepe nocre nocreaHero obasneHnsa goHo-
BOro rasa.

8 BbluncneHue HeonpeaeneHHOCTU coAepXKaHUA LLeneBOoro KOMNOHeHTa
B razoBov cMecH

8.1 PaclwupeHHaa HeonpeaeneHHOCTb

PacwunpeHHyo HeonpeageneHHoCTb coaepXaHus (00 beMHOW A0ONMN) LLeNeBoro KOMNoHeHTa B OMHapHoOU
rpagyvpoBOYHON ra3oBOW CMeCcK crneayeTt onpeaendTb, eCn 3TO NpakTUYeCKU BLINONTHUMO, NYTEM 3KCNepu-
MeHTanbHOW OLUEeHKN MHOMBMAYaNbHLIX HeonpeaeneHHOCTeNn NaMepeHnU ans Bcex BNMsioWmnx senninH. Pac-
LUNPEHHYIO HeonpedeneHHOCTb coAep)XaHUs LeneBOorc KOMMoHeHTa B rpagynpoBOYHOU rasoBOW CMecCwu
BLIYUCTIAOT KaK KOpeHb KBagpaTHbIA N3 CYMMbl KBaapaToB UHAMBUAYalNbHLIX HeonpegeneHHocTen. MeTtoauka
OLEHKW HeonpeaeneHHOCTU ODCYKOaeTCHa HUKE.

8.2 Bnusawlwme BenU4uHbl, OTHOCALLMECA K KOHKPeTHOW annapaType U ucnonb3yeMon npoveany-
pe NPpUroToBnNeHus

8.2.1 HeonpepeneHHocTb 00beMa LienieBoro koMmnoHeHTa V(x ) unu V(x), BBeieHHOro B cMecu-
TeNbHYI0 KaMepy

Ha TOYHbIN 00bEM LIeNeBOroc KOMMOHEHTa, BBEAEHHOMO MepHbIM LUNPULEM B CMECUTESTbHYIO KaMepy,
BIMUAIOT HECKONbKO PaKTOpPOB, B TOM YAUCTIE:

a) BmecTuMoCTb WNpuLa ¢ NONpaBKoM Ha TeMmnepaTypy, Npu KOTOPOWN OH UCMONb3YeTCs, U3HaYanbHO
onpeaendeTcd U3roTOBUTENEM, HO peKoMeHAayeTCH, YTODbI NoMb30oBaTe b LWNPpULA TaKKe NPOBEPUI ero BMec-
TUMOCTb 3KCNepUMeHTalbHbLIM NyTEeM.

[TpnmedaHwmne—Ha npaktuke ncnonb3yoT Wnpuubl ¢ BMECTUMOCTBIQ, CEPTUPULNPOBAHHON C OTHOCUTEINb-
HOW NnorpeLwHocTbto B npegenax + 0,5 %.

b) Hepes urny wnpuua MoXeT NpoUcxoanTs aAngpdysnd rasoodbpasHoro LenesBoro KOMNoHeHTa B OKpYy-
Xarowyro atmocgepy. O4ueBMaHO, YTO BNUAHWE AaHHOro pakTopa byaeT 3saBUCETb, NO KpanHen Mmepe 4acTuu-
HO, OT MPOMEXYTKa BpeMeHU MeXAdy MOMEHTOM MU3BMeYeHUa UMbl wnpuua M3 memMopaHbl eMKOCTU W
MOMEHTOM BBOJA rasa B CMeCUTENbHYIO KaMepy.

dna kaxgoro UCnonb3yemMoro Lnpuua aToT NMPOMEXYTOK BPeMeHU, eCcrim 3TO BO3MOXKHO, HeoDXoaMMOo
onpeaennTb 3KcnepuMeHTanbHbIM NyTeM. OgHako B pesynbTaTe 3KCNepUMEeHTOB C UCTONb30oBaHUEM LLUNPOKO
MPUMEHSAEMBbIX Ha NMPaKTUKe WNPULOB ObINO A0KasaHo, UTO BBeAeHHbIN 00beM LeNeBOoro KOMMOHEHTa MeHsIeT-
CA HE3HAYUTENbLHO, eClIN NPOMEXYTOK BpeMeHU MexXay MOMEHTOM M3BMneYeHUs: UMbl wnpuua n3 memopaHbl
eMKOCTU 1 MOMEHTOM BBOJA rasa B CMecUTenbHYI0 kKamepy cocTtaBnsieT oT 5 Ao 30 c.

c) a3 moxeT AndhPyHONPOBATL B OKpYXaoLW Yo aTMocepy Yepes ynoTHUTENbHbIE NPOKNaaKM LUMPU-
1a (3TO MOXET He oKasblBaTb 3HAYUTENbHOro BITUAHUSA NMPU UCNOMb30BaHUM 40CTATOYHO repPMeTUYHOro LWNpn-
1a, KaK yCTaHOBINEHO B 6.4).

HeonpeaeneHHOCTU OT BCeX MCTOUHUKOB AOMMKHBI ObiThb BKMOYEHbl B HeoNnpeaeneHHOCTb coaepKaHus
KOMMOHEeHTa B rpagaynpoBOYHOU ra3zoBon cMmecu. [pumep onpeaeneHns BMeCTUMOCT MepHOTro Lnpuua rnpum-
BeJleH B npunoXxeHun B.

8.2.2 HeonpepeneHHocTb 06bema poHOBOrO rasa V, , koTopas odbycnoeneHa HeonpeaeneHHoOC-
Tb0 BMECTUMOCTU CMeCUTeNIbHOU KaMephbl

Kaxgbln pesynbTtaT U3MepeHUs1, MCNoNnb3yemMbln And onpeaeneHnsa BMeCTUMOCTU CMeCcUTeNbHOU Kame-
pbl (B COOTBETCTBUM € 6.1), byaeT nMmeTb HeonpeaeneHHoCcTb. Ana nonyyvyeHns paclwimMpeHHoN HeonpeaeneHx-
HOCTW, NPUNUCLIBAEMON N3MEPEHHOWU BMECTUMOCTU CMeCUTEeNbHOW KaMephbl, BEIMACIAIOT KOpeHb KBaapaTHbIN
N3 CYMMBbIl KBaApaTOB 3TUX HeonpeaeneHHOCTEMN.

Takke HeobxoanMmMo OTMETUTL (CM. 6.1), UTO KaXkaoe N3 M3MEPEHN BMECTUMOCT MOXET NPOBOAUTLCS
Mpn pasnuUYHoU TeMnepaType oKpyxaroulero sosayxa. Noatomy AomkHbl ObITb BBEAEHLI MOMNPaBKM ANs NpUBe-
OeHna pesynbTaToB K O4HOU 1 TOW Xe TeMnepaTtype, eciin 3TU Nonpaeskn ABNAKTCA 3Ha4YUTeNnbHbIMU. B pe-
3ynbTtate OyaeTt nony4vyeHa BMECTUMOCTb KaMepbl, NpuBedeHHas K KOHKPETHOW TeMnepaType oKpy)KatoLlero
Bosayxa. OaHako cMecuTensHas kamepa MoXeT ObITb UCMONbL30oBaHa Nnpu Apyron TeMnepaTtype okpyxatroLllero
BO3dyXa W, cneagoBaTenbHO, NOTPedbyeTcsl BBOAUTL NOMNpaBKu AN onpeaeneHnst BMECTUMOCTU CMECUTESNTBHOM
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Kamepbl Npu TeMnepartype npuMmeHeHus1. B Takux cnyyvasx nodble HeonpeaeneHHOCTU, CBA3aHHbIE C BBEAEHU-
eM TMonpaBoK, cneayeT BKNOYaTb B paclIMPeHHYI HeonpeaeneHHOCTb coaepXXaHus KOMMOHeHTa B
rpagynpoBOYHOU ra3soBO CMECH.

8.2.3 HeonpepeneHHOCTbL U3MepeHUU AaBNeHUN p, U p,

PesynbTaTbl 3aMepeHnin ABYX AaBMNEeHUA BXOOST B OKOHYaTENbHYI0 hopMyny BbIMUCTIEHNSI OO BEMHOW
O0NU KoMnoHeHTa [cM. dbopmyny (5)], U NosTOMY HeonpeaeneHHOCTU UIMEPEHUN 3TUX AaBNEeHUA OOITKHbI
ObITb YYTEHBI.

8.2.4 HeonpepeneHHOCTbL U3MEpPEHUU aTMOC(epHOro AaBneHUA U TeMnepaTypbl OKpyXaloLen
cpeabl V(x) n vV,

Ecnu gaHHasa HeonpeaeneHHOCTb 3Ha4YUTENbHA, TO OHA AO0TKHA KaKMM-TO 0bpa3om ObiTb BKNOYEeHa B
pacLUMPEHHY0 HeonpeaeneHHOCTb, Tak Kak NonpaBKn BBOAAT ANd nepexoaa oT p U T B eMKOCTU Npu pabodinx
YCINMOBUSAX K OKPYXatoLKUM ycnoBusam [cMm. absal, nocne dopmynbl (1)].

8.2.5 HeonpeaeneHHocTU, obycnoBneHHble Hanun4ynem raszooodpasHbIX npumMecen B LENEeBOM
raze U OCHOBHbLIX NpuMecen B GOHOBOM rase

Bce rasbl cogep)xaTt NpUMecK, KoTopble MOTYT oKasaTb BMUSAHWE Ha TOYMHOCTL onpeaeneHns o6 bemMHoU
OO LLeNneBoro KOMMNOHEHTAa B ra30BOMN CMECK, MPUroTOBNEHHOW CTAaTUYECKUM OO BEMHBIM UMK APYIUM anbTep-
HAaTUBHBIM MEeTOAOM (Hanpumep, rpaBUMEeTpUdecKMmMm metoaom no [3] nnu auHammu4eckum 06 bLEMHBIM METO-
aom no [4]). MoaTomMy cyulecTByeT TpeboBaHMe K coaep)XaHuw npumecen B LenesoM M POHOBOM rasax,
KOTOpPbLIE AOIKHbI ObITh NPoAaHaANM3NPOBaHbI, MHAYe TOYHOCTb U (MNK) CTADUNMBHOCTL NPUrOTOBMNEHHOM rA30BOU
CMEeCU MOXET yXyAOLUNTLCS.

BnusaHue npumecen B LieNeBbIX razax Ha TOMHOCTb ra3oBOM CMeCU ODbIMHO OTNINYaETCs OT BITUSIHUS NMPU-
Meceun B POHOBOM rase, Kak rnokasaHo HUXe:

a) lonaratoT, YTO LLeneBble KOMMOHEHTHI, UCMOoNb3yeMble Npu onpeaeneHnun ¢ (x) (CM. pasgen 7), npea-
CTaBNsAT cOOOU TONLKO BbIDpaHHbIE coeANHEHUA B ra3o0bpasHoOM COCTOAHUN. [1o3TOMY Hann4ymne nobblX ra-
3000pa3HbIX NpUMecen B 3TUX rasax NPUBOAUT K TOMY, UTO coaepXaHNe KOHKPETHbIX LieNeBbIX KOMMOHEHTOB B
ra3oBoOW CMecn byaeT NOCTOAHHO HUXKE MO CPpaBHEHUIO C COAEPKaHUEM, BBIMUCNEHHBIM B COOTBETCTBUN C pas-
aencm /.

Ecnu He BBECTU NonpaBKy Ha NMPUCYTCTBYOLWNE MPUMECH, TO BbIYUCIIEHHbIE 3HAYEHUS coaepKaHni Lie-
NeBbIX KOMMOHEHTOB BYAYT UMETb OTHOCUTESbHbIE NOrPELLUHOCTU, AOCTUratoLLe HECKOSTbKUX NPOLEHTOB. [03-
TOMY XXenaTenbHO NPOoBOAUTb aHann3 Ha coaep)XaHue npuMecer B LeNeBbIX KOMMOHEeHTax U BBOAWUTb
COOTBETCTBYHOLLME NONPaBKK, ecnn cogep)xaHne 3Tux npumecein 3HaunuTenbHo.

b) Mpumecn, npucyTcTByOWME B (POHOBOM rase, BMUAIOT Ha cogepXaHne KOMMOHEHTOB B NMPUroTaBu-
BaeMOW ra3oBon cCMecKU ABOSIKUM 0bpa3oMm;

- ecnn B (hOHOBOM rase NnpUcyTCTBYHOT B Ka4ecTBe NpMMecen LefneBble KOMMNOHEHThI, TO coaep)KaHne
Ka)k[Joro KOMMNoHeHTa B ra3oBoi cMecn DyaeT Bbllle No CPpaBHEHUIO CO 3HAYeHUEM, BbIMUCNEHHbIM B COOTBET-
CTBUM € pa3aenom 7. B aTom cny4vae nmbo onpeaensatoT cogepXaHne Kaxkaoro LeneBoro KoMnoHeHTa B oOHO-
BOM rase c¢ YyBCTBUTENbHOCTbIO, JOCTATOYMHON, YTOObl AaHHOe onpeaefieHne He BHOCUMO 3HAYUTENbHbLIN
BKI1aJ B pacLUMPEHHYHO HeonpeaeneHHoCTb, NMOo AoKasbIBaOT, YTO codepXaHne KaXkaoro LeneBoro KoMro-
HeHTa B POHOBOM rase Hke npegena obHapyeHna metoaa usmepeHuin. B nocnegHem crnyvae npegen obHa-
DY>KEHNSA AOMKeH ObiTb YYTEH KaK BK/la[ B paclUMPEHHY HeonpeaeneHHOCTb 0O beMHOM 0NN KOHKPETHOro
LIeNIeBOro KOMIMOHEeHTa, NPUCYTCTBYOLWEro B OHOBOM rase;

- eCln POHOBLIN ra3 cogepXUT NPUMECK, KOTopble MOTYT BCTYNUTb B peakuuio ¢ LeneBbiIMA KOMMOHEH-
TaMUn, TO 3TO MOXET OKasaTb OTpULaTENbHOE BMUSAHME HA TOUHOCTb UMW CTAaDUNBHOCTbL OKOHYAaTENbHOW raso-
BoM cMmecu. losTomy aHanmabl Ha 3TU NPUMEcCKU OOIKHbI ObITb NPOoBeAeHbl ¢ npeaernioMm obHapyKeHUs,
OOCTaTOUYHbIM, YTODLI NPOAEMOHCTPUPOBATL UX coaepXaHue B POHOBOM rase B He3Ha4yUTEeNbHbIX KoNMMyec-
TBax, NMbo caenaTb AoNyLWEHNE O BO3MOXHOWN HECTADMNBLHOCTK NPKU pacyeTe pacllMpeHHOW HeonpeaeneH-
HOCTU OOBLEMHOW O0NN LIeNeBOro KoOMnoHeHTa. KOHKpeTHLIN NPUMEP OLLEHKM HeonpeaeneHHOCTU C yY4eToM
BblLLEeYyKasaHHbIX HeonpeaeneHHOCTeN npueeadeH B nNpunoXxeHmn C.

8.2.6 HeonpepeneHHOCTb, CBA3aHHaA € YPOBHEM CTaOUNBbHOCTU rpagynpoBOYHON ra3oBON cMe-
CU B Nepuog Mexay NnpurotoBneHUemM U UCNonb3oBaHUEM

[laHHaga cocTaBngawwaga HeonpeaeneHHOCTM 3aBUCUT OT:

- BeLleCTB, BbIOpaHHLIX B KA4eCTBe LeneBbiX KOMMNOHEHTOB, N UX peaKUMOHHOW CMOCOBHOCTU MO OTHO-
LLIEHWIO K MaTepuany BHYTPEHHUX CTEHOK U APYTMX YCTPOUCTB CMecUTeNbHOW KaMepbl (MTO MOXeT TakXXe 3aBU-
CeTb OT coaepXaHUa KOMMOHeHTa B rpagaynmpoBOYHON ra3oBOU CMECK);
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- BO3MOXHBIX peaKkuun Mmexagy npumecamMmm, cogepkalmmMmmnca B cnegoBbIX KonmyecTBax B OHOBOM rase
NN LeneBoM KOMMOHEHTe (HanpumMep, B clydae cMecel okcuaga aszoTa B a3oTe, KUCnopoa, NPUCYyTCTBYIOLWNN B
a30Te B CMNeAoBbIX KonMyecTBax, oyaeTt BNUATbL Ha CTabUNbHOCTb CMECU, 3TO BNUSIHME DyaeT 3aBUCETb OT CO-
aepxaHuga okcuaa asoTta B ra3oBoOM CMech).

[ToaTOMY HEODXOAMMO NO BOSMOXXHOCTU NPOBECTU UCMLITAHUS ANA onpeaeneHns ctTabunbHOCTU ra3oBOW
CMeCcU, NPUroToOBNEHHOWU C UCNONb30BaHUEM KOHKPETHBLIX KOMMOHEHTOB Ha KOHKPpeTHOW annapaType, Kak oyHK-
L BpemMmeHn. Npumep nogobHOro NcnbiTaHUs npuBeaeH B Npunoxexmnm D.

8.2.7 HeonpepeneHHOCTb, 0OYyCNOBNEeHHaA CXUMaeMOCTbO KOMMNOHEHTOB ra3oBon cMecHu

[aHHaga cocTaBnsoLas boaKeTa HeonpeaeneHHOCTU SIBNAETCH CNeACcTBUEM TOro, YTo Npu rpagynpoBs-
Ke ra3oBYO CMecb byayT MCNOMNb30oBaTh NPW AaBNeHUn, OTIIMYHOM OT AaBNEHUS, NPU KOTOPOM oHa bbina npu-
‘oToBMNeHa. OaHako Ha npakTuke 3T AaBnNeHUa He3HadYUTenbHO OTNMYarTCcda Apyr OT Apyra, U coaepXaHue
LleNeBbIX KOMMOHEHTOB OObLIYHO HU3KOE, MO3TOMY NOrPELIHOCTb M3MEPEHNUA 0O BEMHON O0NN KOMMNOHEHTOB B
ra3soBoON cMecKn, obycnoBneHHasas UCNoNb30OBaHNUEM HEKOPPEKTHLIX KO3MPEPULMEHTOB CKUMAEMOCTU, CKOpee
BCEro, He BbI3OBET 3HAYUTENBHOW NOrPEeLIHOCTU cogepXaHnd LeneBbliX KOMMOHEHTOB B OKOHYaTENMbHOW ra3o-
BOW CMECMU.

8.3 BbluucneHue paclwiMpeHHON HeonpeaeneHHOCTU 00 beMHON 40NN KOMMNOHEHTa

[na nonyyeHua paclwimMpeHHoOU HeonpeaeneHHOCTU OKoHYaTeNbHOM ra3oBOM CMeCK BCce 3Ha4YMMble BKI1a-
Obl B 3Ty HeonpeaeneHHOCTb AOMKHbI ObITh 00beanHeHbl NyTEeM BblMUCNIEHUST KBaApaTHOrO KOPHA U3 CyMMGN
KBagpaToB 3TUX BKNadoB. PacluMpeHHyo HeonpeaeneHHOCTb OObIMHO BbipaXkaroT A4Sl YPOBHS AOBEPUTENBHOM
BEPOATHOCTN 95 % € ncnonb3oBaHuem KoapduumeHTa t-CtTaTUCTUKA, KOTOPLIN BIODMPalOT UCXOAs1 U3 COOTBET-
CTBYHOLLEro 4Ymcna creneHen cesodoabl, BNUAKOLWMX Ha paclUMpeHHYo HeonpedeneHHOCTb (Ana O0NbLWOoro
yucna cteneHen ceBobodbl NONyyYeHHoe 3Ha4YeHe YMHOXaKT Ha 2).

[TprMep BbIMUCNIEHUA pacLUMPeHHOW HeonpeaeneHHOCTU coaepXaHUa KOMMNOHeHTa B NPUroTOBTEHHOM
ra3oBOM cMecU npueseaeH B npunoxeHun C.
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[MpnnoxeHve A
(cnpaBo4HoOe€)

[MpuMep annapaTtypbl oNA NPUroTOBNEHUA rPagynpoBOYHLIX ra3oBbIX CMecel
CTaTUYECKMM 0O beMHbIM MEeTOAO0M

A.1 O6wme nonoxeHuns

[TonHOCTBLIO cObpaHHas annapartypa gonmkHa beiTb repMmeTuYHoON. [ocne BakyyMmmMpoBaHna A0 AaBNeHns npnbnnam-
TenbHo 5 a (5 - 10-2 mbap) ckopoCTb HATEKaAHUS B annapaTtypy He AosikHa beiTe bonee 10 - 102 [Ma/v.

A.2 YcTpoucTBO ANA nepemMmeLllnBaHuA

Cxema ycTponcTBa npmeegeHa Ha pucyHke A.1.
A.2.1 MaHomeTp, npurogHein 4ns namepeHus gasnenums B ananasode ot 0,1-10° o 2,0-10°Ma (o1 0,1 go 2,0 6ap)

¢ HeonpepeneHHocToo 1,0- 102 Ma (1,0 mbap).

> 4

1 18 17\9 \6 15

T — BaKyyMHbIU HACOC, 2 — NUHUSA NOOACOEAMHEHUSA BAKYYMHOIO HAcoca; 3 — cMecuTenbHas kamepa; 4 — 6annoH ¢ oHOBbIM rasom;
5 — NHUA nogavn PoHOBOro rasa; 6 — 6annoH ¢ UeneBbIM KOMMNOHEHTOM, /7 — MEepHbIU Wnpul,;, 8 — membpana; 9 — 3anopHbIU BEH-

™Mnb, 10 — manomeTp; 17 — gatduk Ana namepeHna TemMmnepaTtypbl B CMeCUTENbHOU Kamepe,; 12 — dnaHubl ¢ OTNONUPOBAHHOW NOBEP-
XHOCTBIO AN NOACOeAUHEHUS CTaHOapPTHbIX CTEKNAHHbIX YacTen (C BUHTOBbIMKW  coeauHeHusaMmu), 713 — knanaH c¢bpoca;

14 — BEHTUNATOP € 3nekTponpueoaom; 715 — nuHuA oTBoAAa rasa B be3onacHyto 30Hy; 16 — BbIXoaHaA NUHUA ANA rpagyupoBOHHOU ra3o-
BOU cMecU; 17 — yCTPOUCTBO ANS BblpaBHUBAHUA AAaBNEeHUA;, 18 — KOHTPONbHbIM aHanu3aTtop; 19 — gartvuk ans uamepeHusa Temnepary-
Dbl OKpV>KaloLLlero sosayxa

PncyHoOK A.1 — Cxema pacnosioxXeHns annapartypbl 48 NPUroToBIEHNS rpagynpoBOYHbIX ra30BbIX CMECeN
CTaTUYECKUM 0D BbEMHBIM METOAOM

A.2.2 KnanaH gans cbpoca, ncnonb3yembin ans copoca gasnenus npu goctmxkedmnmn 1,4 - 10° Ma (1,4 6ap).

A.2.3 3anopHble BEHTUNMN.
A.2.4 YcTponCTBO A5NS BbipaBHMBAHUA OABIEHUS.

[MTpumedvadnue—Illogxoasuwen cuntTaeTcs NPOMbIBHAS CKISHKA, 3arnornHeHHas BOOOWN.

A.2.5 Hlatunkm TemneparTypbl, yCTAHOBIIEHHbLIE BHYTPU CMECUTESIbHOU KaMePbl U HA €€ BHELLHEWN CTEHKe, MNpuroa-
Hble ANA N3MEPEHNS pasHULbl TeEMNepaTyp ¢ HeonpeaeneHHocTolo 0,2 °C.
A.2.6 BakyymHbll Hacoc, NpurogHbi Ans co3gaHus Bakyyma He Bbiwe 5 Na (5 - 10-2 mbap).
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A.2.7 BeHTMnaTOp nogxoasuwero pasmepa n Nnpon3BoanTensHOCTH, obecneumnBaomn COOTBETCTBYIIOLLEE MNEpPEME-
LINBaAHWE, HE BbI3blBasl YTEYKU rasa.

A.3 YcTpouncTBO ANA 3anofIHeHNS LUNpULEB

A.3.1 EmMKOCTb razoHenpoHuuaemasi, BMECTUMOCTbLIO NpubnunantenbHo 100 mn, ¢ OTBEPCTUAMU N COEANHEHNSIMU B
COOTBETCTBUM C PUCYHKOM A.2, npurogHasi ansa padotel nog gasnexHnem 1,4 - 10° Na n nog Bakyymom He Boiwe 0,1 - 102113,
M3roTOBIIEHHAA N3 MaTepuana, XMMMYeCKU MHEPTHOTO MO OTHOLLEHUIO K ra3oobpasHbiM LeneBbiM KOMMNOHEHTAaM.

A.3.2 MaHomeTp, npuroaHbii Ans namepenns gasneHuns B ananasode ot 0,1-10° go 2,0 - 10° Na ¢ Heonpeaenex-
HocTbio 1,0 - 104 [a.

A.3.3 Knanan gnsi cbpoca, ncnonb3dyemoin gns cbpoca gasnexHuns npu goctmwxkenunn 1,4 - 10° Ma (1,4 6ap) v BbiBOAA
ra3oBon cmecu B 6e30MacHyo 30HY.

A.3.4 3anopHble BEHTUIMN.

A.3.5 BakyymHbIn HaAcoc, NpUrogHbiv 4ns co3gaHns Bakyyma He Hmxe S [a.

A.3.6 MembpaHa, narotoBneHHasi, Hanpumep, 3 CUNMKOHOBOW PE3NHDbI.

1 — B6annoH ¢ ueneBbiM KOMMNOHEHTOM; 2 — ABYXCTYNEHYaTbIn BEHTUINb PErynMpoBKU OaBNeHUN; 3 — pesepByap; 4 — MEPHbIU LLMPUL;
5 — membpaHa; 6 — 3anopPHbIU BEHTUNML, / — MAHOMETP; 8 — BaKyyYMHbIW HACOC; 9 — NUHUA OTBOAA rasa B 6e30onacHyro 3oHy; 10 — kna-
naH cbpoca

PUCYHOK A.2 — Cxema ycTponcTea gns 3anonHeHus wnpuua razoobpasHbiM LeneBbiM KOMMOHEHTOM

A.4 lnpwy

A.4.1 MepHbin WLNpUL razoHeENPoOHNLAEMbIN, C UTNOWN, C MAKCUMAanNbHOWM OTHOCUTENBHOW HeonpeaeneHHoCcTbio 1 %.
[Toaxoasawmmm cuntarTes wnpuubl BmectumocTteto 0,1, 1,0 n 10 mn, ¢ ynnoTHUTENbHbIMUY NMpoknagkamum ma [1TP 3.

A.5 Ucnonb3yemble BewecTBa

A.5.1 DoOHOBbLIV ras, HaNpPUMep as3oT UMN CUHTETUYECKUN BO3yX, CO CTEMNEHbIO YNCTOThI B 3aBUCUMOCTU OT LIENN U3-
MEPEHUNI.

A.5.2 LleneBon KOMMOHEHT. YNCTbIN ra3, CMeCb ra3oB UMW XXUAKOCTb, B 3aBUCUMOCTU OT LN N3MEPEHNI.

12
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[Tpumep onpeneneHna BMECTUMOCTU MePHbIX LUNPULEB

B.1 OnpepeneHve BmectnmocTyv V wunpwvua

BmectumocTb Heckonbkux wnpuues ans NO n SO, beina onpeageneHa cneaylowmm obpasom: Wnpulbl 3anonHUIN
BOAOW, B3BECUITN HA BECAX C BbICOKOW YyBCTBUTENBHOCTLIO (TUNa Mettler AT201) n Bblvmncninnm BMECTUMOCTb HA OCHOBE
MAaCChbl XXNAKOCTU, HAXOAsWENCSH B WWnpuue (NpnHumMast NNoTHOCTb BoAb! pasHon 0,998 r/ecm? npm temnepartype 22 °C). [oc-
negoBaTenbHO BbINO NPOBEAEHO HECKOIBKO NOBTOPHbLIX U3MEPEHU. Pe3ynbTaThl UamepeHuin npueeaeHsl B Tabnuue B.1.

Tadbnuwuyua B.1—Bmectumoctb wnpuua

B MUKpONUTpax

npuL, ans Inpuu ans Lnpuu ans npuu, Ans npuL, Ans LUnpuu ans Lnpuuy ansa LLnpwuy, ang
NO NO NO NO NO SO, 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 39,06 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
24,74 39,9 39,9 78,69 99,47 39,74 4923 69,37
24,76 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
24,73 39,9 39,9 78,56 99,47 39,72 49 27 69,37
24,73 40,2 39,7 78,60 99,55 39,69 49,28 69,47
24,74 39,9 — 78,58 99,48 39,81 49,24 69,47
24,74 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
[TpwnmedyaHune—aHHble nonydenbl ObbeanHeHHbIM VccnegoBatensckum LleHTpom EBponenckon Komncenm

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

B.2 HeonpepneneHHoCTbL onpenereHNa BMeCTUMOCTW
2a3bpoc 3HAYEHNN N3MEPEHHON BMECTUMOCTU OTPaXXaeT M3MEHEHUS, CBA3aHHbIE C 3aNnOJfIHEHMEM U BbIMYCKOM CO-

OEPXKMMOro WNPULEB N Npoueaypon BasewmnBaHus. CtaHgapTHbIe OTKNOHEHUST OUEHOK V, npuBeaeHHbIX B Tabnuue B.1,
npeacraensawowme cobon KBagpaTHble KOPHU U3 U,,.2, NpuBegeHbl Tabnuue B.2.

Becbl B gnanasone o1 0 40 5 r UMeoT NMHENHOE OTKITOHEHNE OT UCTUHHOIO 3HaveHus +0,02 mr (0,02 mkn). MNpwn gony-
LEHUN O MPSIMOYroNibHOM pacnpegeneHnn Hambonee noaxoasilwas OUEHKa CTaHAapTHOW HeonpeaerneHHoCcTn Ans
V — KBagpaTHbIN KOPEHb 13 U, ,» TaKkKe rnpueeaeHa B Tabnvue B.2.

Tabnwuya B.2 — VMamepeHHast BMECTUMOCTb LLUNPULIEB

B MUKpPONUTpax

LLnpuy CpeaHsas BMeCTUMOCTDb U, U,
NO wnpu 1 24.71 4,68 - 1074 1,15-107%
NO wnpuy 2 39,86 4,56 - 1074 1,15 - 1074
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OkonyaHue mabnuubi B.2

LLinpuy, CpeaHAs BMeCTUMOCTb U, U,
NO wnpuy 3 78,43 0,44 - 107 1,15.107%
NO wnpwuy 4 99,23 7.15-107° 1,15-107%
SO, wnpu 1 39,65 4,56 - 107 1,15 - 1074
SO, wnpuy 2 49,16 4,94 - 107 1,15.107°
SO, wnpuy 3 69,29 4,86 - 1077 1,15.107%

HeonpeaeneHHOCTH, NpuBedeHHble B Tabnuue B.2, ObiNn BKIOYEHbI B PACWLUMPEHHYIO HEONPEAENEeHHOCTb CTaTU-
4ECKOro 06 beMHOro MeToaa, Kak onmcaHo B npunoxenum C.

O4yeBNAHO, YTO CYLLECTBYIOT pPas3nuymst Mexxgy BBOAOM LUMPULEM rasa u BBOAOM XUAKOCTU, HO HAAEXKHYIO OLEHKY
BMECTUMOCTU MOXHO MOMNyYnTb NPU YCNOBUM BbINOMHEHUST MEP NPEeA0CTOPOXHOCTU, NPUBEAEHHBIX B 6.5.
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[MpnnoxeHwne C
(cnpaBo4HoOe€)

[MpuMep BbIMMCNEHUA HeoNnpeaeneHHOCTU coaepXaHua rpagympoBoO4YHOMN razoBou CMecHu,
NPUroTOBJIEHHOU CTaTUYECKUM OO BEeMHBLIM MEeTOA4OM

C.1 MeTtoauka

Ulnpuu naBectTHOM BMECTUMOCTU V(xg) ObIN 3anonHeH YncTeiM razoodbpasHeim SO, Npy atMocPepHOM AaBMEHUN 1
KOMHaTHOW TemnepaType. 9ToT 0bbem SO, Obin BBeAeH B OOMNbLLIOW COCya N3BECTHOW BMECTUMOCTM V, 3anoNnHeHHbIV
BO34yXOM, CBODOAHbLIM OT yrneBoaopoaos, npu atmocepHoM gaBrneHnm n KOMHaATHOW Temnepartype. 3atem ansi obnerye-
HUS JanbHEWLLEro NCNoNb30BaHUA CMECK B cocy A0DAaBNAIOT eLe BO3ayX, CBODOAHLIN OT yrneBogopoa0B, NokKa He byaeTr
Nony4eHo Heobxoanmoe OKoOHYaTernbHoe agasnenune, obbivHO NpubnuantensHo 1,5 - 10° Na (1500 mbap). Cmeck rotoBa K

UCIMNOJI1b30BaHWIO TOIAa, KOlra ee TeMrieparypa rpunaet B paBHoOBeCHUe C KOMHaTHOMW.

C.2 YpaBHeHMe moaenwn

V(xg)  p;
Vf::g T V(xg) p2

¢ (X) = ¢ (X) (C.1)

C yyeTom Toro, yto V, + V(x,) ~ V,, popmyna (C.1) moxeT ObITb ynpouieHa

g!

B V(Xg) P
= o(X . C.2
¢ () = (X) v, P, (C.2)

B cootBeTcTBUM C [5] (PYKOBOACTBO MO BbIPAXEHUIO HEOMPEAENEHHOCTU U3MEPEHNS) CYMMAPHYIO HEONPEAEEH-
HOCTb Bbl4MCNAT No popmyne (C.3) ¢ AONYWEHNEM O TOM, YTO BENMUYUHBI HE CKOPPENUPOBaHbI Mexay cobown.

\ 2 \ 2 \ 2 / \2
22 (x)]_’ PVX) | 2 [0COWVX) | o [e(Xpr) 2 [e(X)PMXg)) o
c LA = Y; o(X) " .V pr Y, V(Xg) 2/ P2
\ p2 cyg \ 2'cg J \. p2 cg \ Pz cy J

\ 2 C.3
(o)pMxg) (©-9)
| 2 UVCQ.

\ p2VCg J

C.3 lepeveHb BenNNYunH

C.3.1 Oowme nonoxeHund
PaccMmaTpuBaemMble BENUYMHBbI NpuBeaeHsl B Tabnuue C.1.

Tadbnunuya C.1—TlepeyeHb BENUYUH

Benn4duHa Hfﬂzgzﬁsﬂ OnpeneneHune
¢ (X) — ObbemHasi ponst SO, B pe3ynbTUpyIoLen CMecu
o (X) — ObbemHas gons SO, BO BBOAWMOM YUCTOM UMW KOHLEHTPUPOBAHHOM rase
ViX,) I Obbem BBegeHHoro SO,, n (Mnu B egmHulax nsamepenus V)
V,ng n Ob6bem BO3ayxa, cBOBOAHOrO OT YIMeBOAOPOAOB, B NTPAaX [NV B €AMHULAX N3MEPEHUS V(xg)]
P, rMla Hasnenne SO, B Wnpuue (B eaMHnLax U3MepeHns p,)
P, rMa OkoH4aTenbHoOe AasreHne B cocyae (B eamHuuax uamepeHus p.)

C.3.2 Benu4uHy ¢ (x) BbiumncnstoT no popmyne (C.2) (cm. Takke tabnuuy C.1).
C.3.3 ¢ (X)

HeonpeaeneHHocTb TUNA B.
3HauveHune: 0,999(9).

[TonywwpunHa goseputenbHoro nHrepsana. 0,0001.

Heobxoanmo, 4tobbl 06bemHyto gontoe SO, Bo BBOAMMOM rase ¢ (X) (HasbiBaemMyio garnee YaCcToTON) U COOTBETCTBY-

OWYI0 e HeonpeaeneHHOCTb onpeaensn KOHEeYHbIN NoNb30BaTEeNb UM aKKpeaUTOBaHHAA ANSA npoBeaeHust NoaobHbIX
MCNbITAHMW BHELWLHAA nabopaTopums.
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B panHom cny4ae vuctota SO, B bannoHe bbina npysegeHa U3rotoBuTeneM, akkpeanToBaHHbIM ANs onpeaeneHus
coaepxanna SO, B razoBblx bannoHax. OgHako N3rotToBUTENb NPEOCTaBUIT TONBKO MHAPOPMALMIO O YMCTOTE ras3a bonee
99,98 %, He npepocTaBmB cepTudmkaT. Insa HUXKHErO N BEPXHEro NpeaenoB YNCTOTbI Obinn BbIDpaHbl 3Ha4eHus 0,999(8) n
1 COOTBETCTBEHHO, C MAKCUMaITbHOW BEPOSATHOCTBIO TOrO, 4TO YncToTa paBHa 0,999(9) n HyneBown BEPOATHOCTLIO TOrO, UTO
ynctoTta pasHa 0,999(8) unu 1. Noatomy BbINO NPUHATO TPEYIonbHOE pacnpegeneHmne aHaveHnm YncToTbl o 100 %-Hou
BEPOATHOCTBIO TOr0, YTO 3HAYEHUE YNCTOTbI NEXUT BHYTPU BbiOpaHHOro nHtepsana. CtaHgaptHas HeonpeaeneHHOCTb
ans ¢ {(X) bbina BblYUCNEHA KakK

0,000

—408-10°.
6

U[@(X)]=\/

C34 V(xg)

HeonpeaeneHHoCcTb TUNA A.

3HauveHune: 0,00003965 n.

CTanpgapTHas HeonpeaeneHHocTb: 4,97 - 108 n.
Yncno cteneHen ceoboabl: 18.

BmectnmocTb wnpuua, ncnonb3dyemoro ans esoga SO, bbina onpegeneHa nytem 3anofiHeHUs ero BO40N U BblUNC-
NeHns BMECTMMOCTU Ha OCHOBE MacChl BOAb! B LUNpULE (MPpUHUMasi NNOTHOCTb BoAbl paBHow 0,998 r/ems npu 22 °C). bbinu
npoBeaeHbl 15 MOBTOPHLIX U3MEPEHUN BMECTUMOCTU B HEMPEPLIBHOW NocnegoBaTtenbHOCTW. Bapuauus namepeHHom
BMECTUMOCTU OTPa)kaeT N3MEHEHWUS, CBA3aHHbIE C 3arofiIHEHWEM U BbIMYyCKOM COAEPXXUMOTO WNPULEB U NpoLeaypoun B3BeE-
lWmnBaHus. CTaHgapTHOE OTKINOHEHWE A V(xg) = 39,65 MK, paBHOE KBapPaTHOMY KOPHIO U3 Benn4unHbl 2,15 - 10-1° n2 npwn
ynucne creneHen csoboabl 14, BbIMMCIEHO HA OCHOBE MPUBEAEHHBLIX HUXE Pe3yrnbTaToOB 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

Pe3ynbrarhl B3BEWMBAHNA HA BECAX TAKXEe UMEIOT HEONpPeaeneHHOCTb. [1oBTOpAEMOCTb M BOCNPOU3BOAUMOCTL BE-
coB BblNna oueHeHa NyTeEM eXeHEBHOIro NPoBeAeHns TpexX NOBTOPHLIX B3BELWMBaHUN 00pa3uoBon mepbl maccohl 10 r, Bbl-
NOJTHEHHbLIX B 18 pasanunyHbiX gHEN B TE€YEHNE 0QHOro mecsua. [lokazaHnsa BeCOB HMKOrga He BbIXOAuIn 3a AonycKaemble
npeaernsl 3Ha4YeHUs yKka3aHHOW B CBUAETENbCTBE MacChl. AHANu3 gNCrnepcnmn NokasaHnm He BbISABUIT 3HAYNTENBHOW pPa3Hu-
LUbl MEXAy KonebaHnssMmn B TEHEHNE OHA U MeXAY AHAMM, NO3TOMY BCE NOSyYeHHblE Pe3yrbTaTbl B3BELWNBAHUS ObINKN UC-
NONb30BaHbL!I AN OLUEeHUBAHUA CTaHOAAPTHOM HEONPeaeNneHHOCTN, KOTOpas paBHa KBagpaTHOMY KOPHI0 n3 3,12 - 10-16 n?
npw Yncne creneHen ceoboabl 53.

B ntore ctaHgaptHas HeonpeaeneHHOCTb BMECTUMOCTM LUMPULA paBHa

u [V(x,)]= \/ 215-107"° +312.10°'° =497-10°°n,

npu Yncne creneHen ceoboagbl, paBHOM

(497-107°Y

[\/2,15-1015j4 . [\/'3,,12-101@)‘4

14 53

Ve = = 18,4.

e

C.3.5 V,

HeonpeaeneHHoCcTb TUNA A.

3HavenHune: 111,84 n.

CranpaprtHast HeonpeaeneHHocTb: 0,11184 n.

UYncno cteneHen ceoboabl: 2.

OBLWy0 BMECTUMOCTb ONPeaenanm NnyTemM 3anofiHEHNS BCEU CUCTEMbI BOAOW. B pesynbTraTte Tpex NoBTOPHbIX U3ME-
peHun nony4nnu cpegHee 3HadveHue 111,84 n co ctangaptHon HeonpegeneHHocTbio 0,1 %. [Tockonbky cocya N3aroToBreH
N3 BOPOCUNMKATHOrO CTEKNA TONWUHOW 4 MM, TO HE OXNAANOCh YBENMUYEHNE €0 BMECTUMOCTU MPU AaBNEHUN BHYTPU CO-
cyaa go 1,7 - 10° Na.

C.3.6 p.

HeonpeaeneHHocTb TUNA B.

3HadveHue: 1013 - 102 a (1013 mbap).

PacwunpeHHasa HeonpeaeneHHocTb: 2,32 - 102 [a (2,32 mbap).

KoathdPununmeHT oxeara: 2.

SO, BBOOWUIIM MPU JaBNEHUN B NOMELLEHUN, U3MepAaemMom bapomeTpom. BepxHuUn n HXXHUW Npegensl guanasoHa
namepeHnn dbapometpa — (1013 + 0,25)- 102 Na (ykasanbl narotoputenem). [Npu gonyweHmn o NpSMoyronbHOM pacnpe-
AeneHnn 3HaveHnn aasnenns B uHtepsane ot 999,75 - 102 po 1000,25 - 102 [1a Hanbonee noagxoasiwas oLueHKa ctaHgap-
THOW HeonpeaeneHHOCTN paBHa
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22
u(pq), = \/(0’25310 )’ 14,4 MNa.

[HaBneHne 3aBUCUT OT NPOAOITKUTENBHOCTU BPEMEHN MEXOY U3BITEYEHNEM UITIbI LLNPULA N3 MeMBpPaHbl EMKOCTU U
BBoAOM SO, B cocyd. bbinu npoaHanuanpoBaHbl cogepkaHma SO, NonyvYeHHbie Npu pasnnyHon NPogorKUTENBHOCTY
BPEMEHN MEXAY U3BIIEYEHNEM UMbl WNpUua n3d membpaHbl eMkocTu n BBogom SO, B cocyd. PesynbTathl nokasanm, 4to
CYLLECTBYET HEDONbLLAA pasHMLa Mexay BBeaeHneM oTobpaHHoro obbema rasa vyepes 5 n 15 ¢, XoTs KpaTKOBPEMEHHOE
n3bbiTouHoe aasneHne ot 0 % Ao 0,2 % He MOXeT BbITb UCKMoYeHOo. [pu AoNYLWEHNN O NMPSIMOYIrofIbHOM pacnpeaeneHnn
Hanbonee noagxoasiLas oueHKa cTaHgaapTHOW HeonpeaeneHHOCTU paBHa

2\2
u(Mzz\/(o,ooz 1(;00 10°Y oo

B ntore crangaptHas HeonpeaeneHHOCTb paBHa

u(p,) = \/20883-102.10* + 133-10* = 116 Ma.

C.3.7 p,

HeonpeaeneHHocTb TUNA B.

3HadveHue: 1500 - 102 Ma (1500 mbap).

PaclmpeHHas HeonpeaenenHocTtb: 1,78 - 102 Ma (1,78 mbap).

{oadpPUNUMEHT oxBaTa. 2.

MarotoButenem garymka gasneHns Obinv NpuBeaeHbl: HeonpeaeneHHoCTb nokasanum npmnbopa + 0,04 %, npeunsu-
oHHOCTb £ 0,025 %. lMostomy npu gasnenummn 1,5-10° [Na nNpeunsnoHHOCTb, 3asiBINIEHHAs U3roTOBUTENEM, COCTaBUNa
0,375 - 102 Na. OgHako cunTaeTcs, 4YTo UMhpPOBOW ANCNNEN AOIMKEH UMETb NPELUN3NOHHOCTb He Bonee 3Havalen ULndpsl,

T. e.1-102T1a. [Npn gonyweHmnmn 0 NPSAMOYroNibHOM pacnpeaeneHnm Hanbdonee Noaxoasawas oueHka CTaH4apTHOW Heonpe-
OENEeHHOCTU P, paBHa CyMMe U(p,), U u(p,).:

212 212
u(p,), =\/(0’6 ;O ) =35Tla wm u(p2)2=\/(1 1?? ) =58 [a.

OKoH4aTenbHOE fasrenune p,, pasHoe 1,5 - 10°[1a (1500 mbap), He BbINo TOYHO M3MEPEHO 40 MOMEHTa NPUBEAEHUA
TEeMNepaTypbl CMECU B paBHOBECUE C KOMHATHOW. [1pn 3HaveHun TemnepaTtypsl B cocyae Ha 0,5 °C BbllWe KOMHATHOWN OT-
KITOHEHWE OKOHYaTeNIbHOro gasnenus p, coctasmno 1- 102 Ma (1 m6ap). MNpu gonyweHnn o NpAMOYrofibHOM pacnpegene-
HUKM Hanbonee Noaxoaswas oLueHKa cTaHOapTHOW HeonpeaeneHHOCTU paBHa

1.10% )2
U(Pz)e;:\/( 3 ) = 58 [la.

B ntore ctaHgapTHas HEONPeAENEeHHOCTb P, PaBHA

u(p,) =352 + 582 + 582 = 89 MMa.

C.4 broaxeTt HeonpeaeneHHOCTH
HaHHble No BoaKeTy HeonpeaeneHHOCTU NpuBegeHsl B Tabnuue C.2.

Tabnunya C.2— bogpketr HeEONpeaeneHHOCTU

CranAAnTHAS Yncno KosppuumeHT Bknan s [lons BKNaga B
BenuynHa 3Ha4veHune Hap cTeneHeu YYBCTBUTENb- Heonpenenex- Heonpeaenex-
HeOonpeaeneHHoOCTb o
cBoboabl HOCTU HOCTb HOCTb, %
o (X) 0,999 40,8-107° o0 239.107° 9,77 - 107" 0
V(x,) 39,6500-107° n 49,7 -107° n 26 6,03-107 300-107" 37,2
Viee 111,840 n 0,1118 n 2 2,14 -107° 239.107"° 23,7
D 1,01300-10° Ma 1,16 - 10° Ma 50 2361074 274 -107"4 30,8
D5 1,500000-10° Ma 0,890 - 10° MNa 50 159 .107"4 142 .107"4 8,3
® (X) 239,4-107° 492 .10 “ 26 — — —
Pe3yrnbTaTh

BenunuunHa: ¢ (x).

3HaveHune: 2394 . 10-°.

PaclmpeHHas HeonpeaeneHHocTb: 1,0 - 10-°.
{oadhPpunumeHT oxBara: 2,0.
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[MpynoxeHwne D
(cnpaBo4HoOe)

[Mpumep onpepeneHua cTabMNbLHOCTU NPUrOTOBNEHHOW rpaayupoBOYHOMN ra3oBo CMecHU
KaK (PYHKUUUN BPeMeHU

D.1 MeTtoabl aHanwn3a

[pagyvpoBoYHble ra3osble cmecu ¢ uenesbimu komnoHeHtamm CO, NO/NO, n SO, bbinm npurotoBneHbsl B cocyaax
n3 BOPOCUNUKATHOINO CTEKNA CTAaTUYECKUM OO BbEMHBIM METOAOM, YCTAHOBNEHHBIM HACTOAWMM cTaHgapTom. CogepkaHune
LLlENeBbIX KOMMOHEHTOB B NPUIroOTOBMEHHOW CMecK BbiNo onpeaeneHo ¢ NOMOLWbK razoaHanmaartopa. V3 cocyaa MOXHO
bbIno oTObpaTh OKOMo 50 N cmecn 4o TOro, Kak AaBneHne ynano HMXe YPOBHS, TPebyemoro Ans razoananuaartopa pacxoga
rasa.

[TpnmedaHnwue— Ona npurotoBreHns rpagynpoBoYHON ra3oBou cMecu ¢ ueneBbiM KoMnoHeHToMm CO ncnone-
30Banu cocyaw WnNpuuy MeHbLUMX pa3MepoB, YeM B CllyYae NpUroToBneHns rpagynpoBoOYHON ra3oBov CMECKu C gpyrmmm Le-
NeBbIMWN KOMMOHEHTaMM.

[nsa pas3nuyHbiX LUeneBbiX KOMMOHEHTOB UCMNOJIb30Baln cneayowme Mmetoabl aHanumaa:
- CO — HeagncnepcnoHHast nHdbpakpacHast KoppensunoHHasa CneKkTpoCKonus,

- NO/NO, — xeMmnnioMmHecLeHTHas CrekTpOoCKONus;

- SO, — YO-gpnyopecueHTHas CNEKTPOMETPUSA.

D.2 PesynbTaTthl

D.2.1 Obwme nonoXxeHwus
PeaynbTaTtbl namepennn npmeeaeHsl B Tabnuuax D.1—D.3 n Ha pucyHkax D.1—D.3 [co cebinkon Ha HaumornanbHyto
pedepeHTHYIO NabopaTopuio PeaepanbHOro areHTCTBa No oxpaHe okpyxatowewn cpeabl (UBA, ['epmanuns)].

[TpwnmeyaHune—BoBcex Tabnuyax n Ha BCEX PUCYHKAX 3HAYEHNUSA 0O BEMHOWN 0NN KOMMOHEHTA BbIPaXXEHbI B

MunnuapgHbix gonsx (1 mapa™ =1 -107%) unm munnvonusix gonsx (1 mne~' = 1-107°), a gaBneHus npmvseaeHbl B 6apax
(1 6ap =1-10°Ma).

D.2.2 NO/NO,

AHannabl NPOBOANNINCE NPV CNeayowmx yCroBusix:
BmectumocTts cocyga — 111,490 n.

BmectnmocTts wnpuya — 50 MK.

[Haenenne B cmecutensHom cocyge — ot 1,520 go 1,007 6ap.

Tabnwuua D.1— CrabunbHoctb 06bemHon aonm NO/NO, BO Bpems rpagaynpoBKN

Bpems, MuH ObbemHasn gonsa NO mnpa’ O6bemHas gons NO, mnpa [daeneHue, dbap
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
20 297 287 1,192
28 298 287 1,166
32 296 288 1,115
34 297 287 1,089
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OkonyaHue mabnuubi D. 1

[OCT P UCO 6144—2008

Bpems, MuH ObbvemHan gons NO,, Mnpa~ O6bemHan gonsa NO, mnpa™ [laBnenue, bap
36 297 287 1,064
38 297 280 1,041
40 297 287 1,022
427 297 286 1,009

Ob6bemHas gons, mnpa

310

290

270

250

230

210

190

170

150

130

110

O
-
-

1

N
—
-
—
n
N
o
N
N

W
-

Beivumncnennas no rpagyvposke obvemHas gonsa NO, — 299 mnpa,
NO — 299 mnpa.

[TonyyeHHas npu namepennn ycpegHeHHast obbemHas gons NO, — 296,75 mnpg ',
NO — 286,75 mnpa.

D.2.3 CO

AHannabl NPOBOAUNINUCE NPV CNeayowmnx yCroBusX:
BmectumocTts cocyga — 14,019 n.

BmectumocTtb wnpuya — 5000 mkn.

[NaBneHune B cmecutenbHon kamepe — ot 9,140 no 1,002 6ap.

Tabnunua D.2— CrabunbHocTb 06bemHon gonm CO BO BpeMs rpagynpoBKU

N
-
8

5
BpemA, MUH

PucyHok D.1 — CrabunbHoctb 06bemHon gonn NO,/NO BO BpeMsi rpagynpoBKN

Bpems, MUH

Ob6vemHan nona CO, mnH™

[laBneHue, bap

0 0 9,140
3 39,60 7,700
5 39,61 7,494
10 39,56 6,964
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OkonyaHue mabnuubi D.2

Bpems, MUH

O6bwemHas gona CO, mnH

[asnenHue, dap

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

ObbemHaa gonsi, MInH

20 24 28 32 36

BeiuncneHHas no rpagynpoBke obbemuas gons — 39,63 mnH-1.

[Tony4yeHHas npu namepeHun ycpegHeHHas obbemuas gons — 39,60 mnu-1.

D.2.4 SO,

AHanuMabl NPOBOAUNNCH NPU CNeayiLWmX YCNOBUSIX:

BmectumocTts cocyga — 111,490 n.

BmectumocTtb wnpuua — 50 mkrn.

[laBneHne B cmecutenbHon kKamepe — ot 1,526 o 1,0028 bap.

Tabnwuwua D.3— CrabunbHoctb 06beMHOW gonm SO, BO BpeMSs rpagynpoBKn

52 56

Bpems, MUH

PUCYHOK D.2 — CtabunbHoctb 06bemHon gonmn CO BO BpeEMS rpaaynpoBKN

Bpems, MUH

O6vemHasn nona SO, mnpa-

[asneHue, dbap

0 0 1,526
2 295 1,496
4 298 1,478
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Bpems, MuH

ObvemHan gonsa SO, mnpa™

[laBneHue, bap

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

O6bemMHas gons, an.u'1

300

'—— TE—— TE— — Tem—— TN —

T— A — T— — T T "TE E— "IN "I |

50
2 4 6

BblumncneHHasa no rpagynpoBke obbemHas gons — 299 mnpa’.
[Tony4veHHasa npu namepeHnn ycpegHeHHasa obbemuas gons — 297,5 mnpa’.

PucyHoK

8 10

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

150
10

Bpemsi, MUH

D.3 — CtabunbHocTb 06bemMHON aonn SO, BO BpeMS rpagynpOoBKU
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[MpynoxeHue E
(cnpaBo4HoOe)

CBeaeHUda 0 cOOTBETCTBUU HaLlMOHanNbHLIX cTaHAapToB Poccunckon Pegepalim cCbiNMOYHbIM
MeXAYHapoAHbIM cTaHAapTaMm

Tadbnuwua E.1

OBo3HaAYEeHNEe CChINOYHOTO OBosHavYeHne n HaMMeHOBaHUE COOTBETCTBYIOLLErO HAUMOHANBHOro craHpgapra Poccunckon
MEXOYHAPOAHOro ctaHgapra Genepaunn
NCO 6142:2001 [OCT P NCO 6142—2008 AHann3 ra3os. [lpurotoBneHne rpagynpoBOYHbIX ra3oBbiX
cmecen. [ paBumeTpuyvecknn meton
NCO 7504:2001 *

* COOTBETCTBYHOLWMN HAUMOHaNbHbLIN cTaHZapT oTcyTcTBYeT. [1o ero yrBepxgeHus pekoMmeHayeTcs NCnonb3oBaTh
NnepeBo Ha PYyCCKMUM A3bIK 4aHHOIMO MexgyHapoaHoro ctangapra. [lepeeoa 4aHHONo MexgyHapoaHoro ctaHgaprta Haxo-
anTtes B PeaeparnbHOM MHAPOPMALNOHHOM (POHAOE TEXHUYECKUX pernameHToB U CTaHJapPTOB.
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