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KOHTPOASA N ANarHOCTUKN TeXHUYeckux cuctem» (AO «HUWL, K[O») Ha ocHOBe CO6CTBEHHOrO nepeBoja Ha pyc-
CKNIA A3bIK @aHT10A3bIYHOW BEPCUN MEXAYHapOAHOro cTaHAapTa, yKa3aHHOro B NyHkTe 4

2 BHECEH TexHM4Yecknm KOMUTETOM MO cTaHAaapTu3aunn TK 457 «KayecTtBo BO3ayxa»

3 YTBEPXJEH U BBEAEH B JIENCTBWE Mpukazom defepasbHOrO areHTCTBa No TeXHUYECKOMY
perynmpoBaHunio n MeTposornm ot 25 okTsa6ps 2016 r. No 1516-cT

4 HacTosiwmii cTaHA4apT UAEHTUYEH MeXAYyHapoAHOMY cTaHaapTy M C 013833:2013 «BbIGpockl cTaymo-
HapHbIX UCTOYHUKOB. OnpeaesnieHne COOTHOLLEHUS COAePXaHUsa AMoKCuaa yrnepoaa, BblgeneHHoro 6momac-
coii (buoreHHoro) u o6pasoBasLLUErocsi Npyv 06paboTKe NOSE3HbIX MCKONaeMbix. OTGOp NPo6 nonpegeneHne no
pagnoaktuBHOMY nsortony yranepoga» (1S 013833:2013 Stationary source emissions. Determination ofthe ratio
of biomass (biogenic) and fossil-derived carbon dioxide. Radiocarbon sampling and determination». IDT],
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5 BBE/JEH BIEPBbIE

MpaBnna NnpuMeHeHNs HaCcTOSALLEro cTaHgapTa yCTaHOB/IEHbl BCTaThbe 26 PefepasibHOro 3akoHa
OT 29 ntoHA 2015 . Ne 162-93 «O cTaHgapTusaumm B Poccuiickoni ®egepaynm». MHdopmaumsa o6 nsmeHe-
HUAX K HacT oAl eMy cTaHAapTy Ny6/iMKyeTCA B eXerofHom (Mo COCTOSAHUIO Ha 1saHBapsa TekKyLw,ero roga)
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CTaHgapThbl». CoOTBeTCTBYyOLWAasas WHPoOpMauus, yBefoM/IEHME W TEeKCTbl pasMewarnTCca Takke
B WHAOPMALMOHHOMA cucTeMe o06Lero nosb3oBaHUA — Ha oduumnanbHoOM caliTe ®egepanbHOro
areHTCTBaNo TexXHNYeCKOMY pPerynmpoBaHnio uMeTposiorum BceTun MHTepHeT (Www.gost.ru)
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BeBegeHve

[ocToBepHble faHHble O Bblbpocax 6uoreHHoro gnokcuaa yrnepoga (C02) HeobxoauMMbl ANA yyeTa
BbIGPOCOB yriepoga nobecneyeHns 60s1ee TOUHbIX MaTepPUanbHO-NPOU3BOACTBEHHbIX 3anacos.

Mp1 NCNoNb30BaHMM TOPHOYMX CMEeCcel TONIMBa OT BUOTrEeHHbIX M UCKONAaeMbIX MCTOYHUKOB, YacTO C/I0XKHO
onpeaennTb To4Hoe oTHoweHne C 02B o6uwem cogepxaHum C 0 2. KOTOpPbIN BblaenseTcsa yepes AbIMOBOl ras,
NOTOMY YTO COCTaB GMOreHHOro 1 NCKONaeMoro roptoyero ToM/AMBa He BCerga M3BecTeH WM He MOXeT ObITb
onpepesieH C 4OCTAaTOYHOW TOYHOCTbIO. DTO BCTpeyaeTcsa BTeX Ciyvasx, Koraa ucnonb3yroT yTUIn3npoBaHHoe
TBepgoe Tonameo (YTT).

Bknag TBepAoro, XnaKoro v ra3oo6pa3Horo 6MoTonMea B BbIpaboTKy aHeprum ygenmumBaeTcs. Hagex-
HbI N yCTOUMBLIV MeToA A9 onpefesieHNns OTHOLWeEHNA 6MOreHHoro n nckonaemoro C 02 B o6uwem cogepxa-
HUM BblgeneHHoro C 02 u3 AbIMOBOro rasa 6yfeT cnoco6CTBOBaTbL BHEAPEHMIO 3TUX NPOAYKTOB, NMOCKO/bKY C
NOMOLL b0 3TOr0 NoAxoga MOryT ObiTb CreHepUpOBaHbl AOCTOBEpPHblE AaHHble A8 TOProB/M KBOTaMW Ha
BbIGPOCHI yrnepoaa.

CyLlecTBYIOT pa3/iMyHble MeToAbl A/151 onpefeneHns OTHoweHns 6uoreHHoro C02un C 020T NonesHbIX
ncKonaemMbix BAbIMOBOM rase. MeTof c UCnonb3oBaHveM paguoyrnepoga (m3oton 14C) npuMeHsoT ANnsa onpe-
AeneHns oTHoLeHUA GMOreHHOro 1 ckonaemoro yriepoga ¢ 1950-x rofgoB BoO MHOXeCTBe TUMOB Npob6, Takmnx
Kak ega. Tonsimeo, nonmmepbl. C 0 2B atmocdepe nC 02o06pa3ytowuniica npy cropaHmm [18]. BUoreHHbIn 1 ncko-
naemblii yrniepoj MOXHO pas/ininTb, OCHOBbIBasICb Ha M3MepPEHHOW BenuynHe nsotona *C B npo6e. Apyrum,
OTHOCMUTE/IbHO HOBbIM, MPUKIaAHbIM METOAO0M ABAsieTCs «6anaHCoBbIli MeToA», KOTOPbIA 06 beANHSET CTaH-
[apTHble AaHHble N0 XMMMUYECKOMY COCTaBy 6MOreHHOro OpraHMyYecKoro BelecTsa M opraHnyeckoro BellecTesa
OT MOE3HbIX NCKONAeMbIX C U3MEPEHHbIMU B 0O6bIYHOM MOpsAKe 3KCMyaTaunoHHbIMW AaHHbIMK 3aBoga [10].
Moao6Hble MeToAbl C MPUMEHEHNEM, HaNpUMep, CTEXMOMETPUYECKMX METOA0B, Takke MOryT 6bITb UCMO/b-
30BaHbl.

B HacTosilem cTaHAapTe NpuBeAeHbl MeToAbl 0T60pa Npob u aHannsa Aasa onpegeneHns OTHOLWEHNS
nponsBogHbix C02 oT 6uomacchl M NOME3HbIX MCKONAeMbIX B 06WEM cofepXaHun BblaeneHHoro C02 ot
BbIX/IOMHbIX Fa30B*MOCTOSAHHbIX UCTOYHMKOB, OCHOBaHHblE Ha MeTofe C UCMO/Ib30BaHWEM paguoyriepoja
(n3o10n ,4C). YcTaHOB/IEHbl METOANKM MHTErPUPOBaHHOro oT6opa Npob B TeueHue nepnoaos oT 1y o 1 mec.
MeTogukn onpegeneHvs codepXaHua paguoyrnepoja BK/IKYaT MeToAbl U3MepeHuii ¢ NCnosib3oBaHneM
yCcKOpUTeNbLHOW Macc-cnekTpomeTpumn (YMC). 6eTa-noHusauumn (BU) nxxmnakoctHol cunHtunnaumm (OKC).

MexayHapogHas opraHu3sauma no CtaHgaptusaummn (MCO) obpallaeT BHUMaHUE Ha TOT (hakT, YTo He0b-
XOAMMOe COOTBETCTBME HACTOSLWEMY AOKYMEHTY MOXET BK/1l0YaTb UCMO/Ib30BaHNe NaTeHTOB MO MPYMEHEHUIO
M30TONOB paguoyrnepoaa B kayecTse 6MOreHHbIX MapKepoB:

a) metoaansaonpefesnieHns OTHOLWEHWS BO306HOBISAEMbIX MHEBO306OHOBIAEMbIX UICTOYHUKOB 3HEPTUN;

b) MeToA ANA OnpefesieHns cofepXaHus TonamBa OT NOMEe3HbIX UCKOoMaeMblX B TOM/IMBHOM MOTOKe,
a TakXke B neyax CXuraHus.

MNCO He 3aHMMaeT HUKaKO NO3ML MM OTHOCUTENIbHO J0Ka3aTe IbHOW 6a3bl, Ae/iCTBUTENIbHOCTY M 061acTn
NpYMeHeHNs 3TUX NaTeHTHbIX Npas.

O6nagarenu Taknx nateHTHbIX nNpas 3aBepuain NCO. YTO OHWU rOTOBbLI BECTU NEPeroBopbl O SINLEH3NAX
B pamMKax pa3yMHbIX 1 cnpaBef/MBbIX NOIOXEHWUIA 1 YC/IOBUIA C 3as9BUTENSAMU NO BCeMy Mupy. B aToi cBA3n
NONOXeHNA Aepxateneil aTUX NaTeHTHbIX Npas 3apernctpnposaHbl B NCO. ViHhopmaumna MoxeT 6bITb Nosy-
YyeHa u3:

a) EBponelickan cTpouTenbHasa HayuyHO-uUccnegoBaTenbckas akagemusa (ECRA)

Tannenstrasse 2. D-40476. [ioccenbgopd. Ten.: +49 211 23 98 38 0; E-mail: info@ecra-online.org

b) 3HepreTuyeckuii Hay4yHo-UccnegoBaTeNbCKMA LeHTp HuaepiaHaos

Westerduinweg 3, noutoBbii sAwwmk 1. NL-1755 ZG PETTEN. Ten.: +31 224 56 4475; E-mail:
denuijl@ecn.nl

Cnepyet 06paTUTb BHUMaHVeE Ha BO3MOXHOCTb TOr0, YTO HEKOTOPbIE 3/1IeEMeHTbl HACTOALLEro cTaHAapTa
MOryT 6bITb NPeAMETOM MaTEeHTHbIX NPaB, OT/INYHbLIX OT YXXe ornpefesieHHbIX Bbiwe. NCO He fo/KHA HecTu
OTBETCTBEHHOCTb 3a AeHTUMMKaLMIO NH060ro Nan BCex Takux NaTeHTHbIX NpaB.

MCO (www.iso.org/patents) nogaepxvBaeT OHNaH 6a3bl faHHbIX NAaTEHTOB, UMEIOLNX OTHOLLEHME K ee
AOoKyMeHTam. MNonb3oBaTesiiM PEKOMEHAYIOT KOHCY/IbTUPOBATLCA C 6a3amMun faHHbIX 415 NONyYeHUss Hanbo-
Nee akTyasibHOM MHOpMaLmn, KacaroLencsa naTteHToB.


https://meganorm.ru/list2/63915-0.htm
https://meganorm.ru/mega_doc/norm/popravka_popravki/8/popravka_k_gost_ISO_TS_6733-2015_moloko_i_molochnye_produkty.html
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HALWMWOHANBbHBIN CTAHAOAPT POCCUMNCKOMN PELEPALUMN

BbIEPOCbHI CTALUNOHAPHbBIX NCTOYHNKOB

OnpepeneHne COOTHOLEHUS COLEPXaHUa ANOKCuAaa yriepoa, BblAe/IeHHOro
6uomaccoli (bnoreHHoro) n o6pasoBaslleroca Npn o6paboTke NOME3HbIX NCKONaeMbIX.
OT60p Npo6 1 onpegeneHne No pagmoakTUBHOMY U3oTony yrnepoga

Stationary source emissions. Determination of the ratio of biomass (biogenic) and fossil-derived carbon dioxide.
Radiocarbon sampling and determination

faTta BBegeHna — 2017— 12— 01

1 O6nacTb NpUMeHeHus

HacTosawwnii ctaHgapT ycTaHaB/iMBaeT MeTod oT6opa Npob n aHaIMTUYeCKnini MeTo onpegeneHns coot-
HoweHne gnokecmaa yrnepoga (C 02), obpa3oBaBLUErOCA NPU CXUraHMM GruomMacchbl 1 OpraHnYecknx Noe3HbIX
nckonaembix B C 02 razoo6pasHbiX BbIGpOCax CTalMOHapHbIX UCTOYHMKOB, OCHOBaHHbI/ Ha onpegesieHnn
pagnoakTMBHOro usoTtona yrnepoga (soton 14C). HvxHWA npegen fosv 6uoreHHOro gnokcunaa yrnepoga B
ob6uwem C02cocTtaBnseT 0,02. Pabouunii guana3oH fonvM 6MoreHHoro gnokcuaa yrnepoga B obuem C02— ot
0.02 go 1.0.

2 HopwmaTtuBHbIE CCbIIKU

B HacToslwemM cTaHAapTe UCMoNb30BaHbl HOPMAaTUBHbIE CCbIIKM Ha criegytoline cTaHaapThl:

ISO 7934 Stationary source emissions — Determination of the mass concentration of sulfur dioxide —
Hydrogen peroxide/barium perchlorate/Thorin method (BbI6pocCbl CTauMOHaPHbIX NCTOYHMKOB. OnpeaesieHne
MacCOBOW KOHLeHTpauum anokcuaa cepbl. MeToa ¢ NpuMeHeHWeM nepeknucu sBogopoaa, nepxnopara 6apus
NN TOPUHA)

ISO 10396 Stationary source emissions — Sampling for the automated determination of gas emission
concentrations for permanently-installed monitoring systems (Bbl6pocbl CTauMoOHapHbIX NCTOYHUKOB. OT60P
npo6 Npy aBTOMaTMYECKOM ONpeesieHNN coaepXXaHUs ra3oB C MOMOLLbI0 MOCTOSAHHO YCTaHOB/IEHHbIX CUCTEM
MOHUTOPUHra)

ISO 15713 Stationary source emissions — Sampling and determination of gaseous fluoride content
(BbIGpOCHI CTaLMOHAPHbBIX NCTOYHNKOB. OTH60P NPO6 1 onpeaenieHne CogepXaHnsa razoobpasHbIX PTOPUCTbIX
coeauHeHunA)

3 TepMUHbI U onpefesieHns

B HacTosWeM cTaHAapTe NPUMEHEHbI CrieflytoLne TePMUHbI C COOTBETCTBYIOLMMU onpeaeneHnsimMu.

3.1 6uoreHHbIl (biogenic): Mpoun3BeaeHHbIV XXNBbIMU OpraHM3mMamMmn B X04,e eCTECTBEHHbIX NPOLECCOB,
HO He ABNSAIOWMICA NONEe3HbIM MCKOMaeMbIM UK MOJTyYEHHbIM U3 MO/Ie3HbIX NCKOMaeMbIX.

3.2 6uomacca (biomass): MaTepnan 61MON0OrMHECKOro NPONCXOXAEHUS 3a UCK/IKOYEHMEM MaTepuana,
BK/TIOYEHHOTO B reosiornyeckre o6pa3oBaHms UM Npeo6pa3oBaHHOro B NOJie3Hble NCKOMaemble.

3.3 OTHOCMTE/IbHbIN M30TOMHbINM cocTas (isotope abundance): lons atToMoOB onpeaesIeHHOro U30To-
naanemMeHTa.

3.4 opraHu4yeckuit yrnepog (organic carbon): KonnyectBo yrnepoga, CBA3aHHOIO B OpraHM4Yeckom
MaTtepuane.

N3paHne odbunynansHoe
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3.5 npoueHTHOe cofepXxaHue coBpeMeHHOro yrnepoga, pmcC (percentage modem carbon. pT1C):
HopmanusnposaHHOe 1 cTaH4apTU3MpPOBaHHOe 3Ha4YeHne KosimyecTsa nsotona nC snpobe, paccunTaHHoe Nno
OTHOLLEHNIO K HOPMaIM30BaHHOMY U CTaHAapTU3NPOBaHHOMY 3HaUYeHUto Konnyectsa ,4C B cepTUdULMpPOBaH-
HOM CTaHAapTHOM 06pasue LwaseneBoi kncnote. SRM 4990cl).

MpumeyaHwne— B2009 rogy 3HayeHne 100 % 6GuoreHHoro yrnepoga 6b110 yctaHoBneHo 105 ptC-

3.6 nponopuuoHanbHbIi 0OT60p NpoO, NponopumoHanbHbIi OT60p NPO6 NoToka (proportional
sampling, flow proportional sampling): MeToza nosiy4eHusi Npoodbl U3 BbIXOASALLENO AbIMOBOrO rasa, npv KOTOpPOM
pacxog BNaxHoli unv cyxoi npobbl NpsiMO NponopLMoHaneH MacCoOBOMY pacxoy, 06 beMHOMY pacxogy nnm
CKOpOCTU B Tpy6e.

3.7 pagunoakTuBHbIl n3oTton yrnepopga (radiocarbon): PagnoaktuBHbIl n3oTon yrnepoga 14C. nme-
loWmMin 8 HEMTPOHOB. 6 NMPOTOHOB 1 6 3/IEKTPOHOB.

NMpunmevyaHne — U3 obuwero cogepxaHus yrnepoga Ha 3emne maccoBas fons 14C coctaBnset 1 10~10 %.
OHa yMeHblUaeTcs Mo 3KCMNOHEHTe C NepuoAom nosypacnaga ¢ 5730 neT. uto onpeaesnset HeBO3MOXHOCTb U3MePEHUSA KO-
nuyectsa '4C B NoNe3HbIX MCKONAeMbIX, BellecTBax, BblAeNEHHbIX U3 Hep T, yrnsa, NpupogHOro rasa unm to60oro Apyroro
NCTOYHMKa C BO3pacTom cTaplue 50000 net.

3.8 npoba (sample): YacTb obbekTa (BewecTBa uanM maTtepuana), oTobpaHHasa A/ onpeaesnieHus
cocTaBa U/vnun CBOCTB NAEHTUYHAsS MO COCTaBy M CBOMCTBaM OO beKTY.

3.9 noarotoBka npo6 (sample preparation): lelicTBuA, NnpeAnpuHATbLIE AN NOMYyYEHUA N3 0TO6paHHOMN
npo6bl NpeAcTaBUTe/IbHbIX 06Pa3LOB, MPUrOAHbLIX 418 aHa/IM3a U UCNbITaHWIA.

3.10 aHanuTuyeckas 4yacTb [Npo6bl] (test portion): YacTb Npobbl (MM TabopaTopHO NPO6LI, MPU UX
NAEHTUYHOCTN) BeLLeCcTBa UK matepmana, Ucnonb3yemas 4158 UCNbITaHU UNn aHannsa.

3.11 6eTa-yactuua (beta-particle): 31eKTPOH UM NO3UTPOH, KOTOPbIA Bbl1 UCNYLWEH aTOMHbLIM S4P0M
W HEATPOHOM NpY AAEPHOM pacnaje.

[MWCO 921:1997 [1]. onpeaeneHue 81]

4 0O603Ha4vYeHNsa N abbpeBmaTypbl

4.1 O603HauyeHusn

A *UMNY/IbCbl B CEKYHAY;

b NpUHSATOe 3HayeHue konmyvectBa ,4C (B pTC B 100 % 6uomacchbl, o6pa3oBaBLUECS B
2011 rogy "3 3aKOHUYMBLUNX CBOW XXU3HEHHbI LMK/ OPraHN3MoB;

E CKOPOCTb CUeTa;

Cv ko3 pnumeHT Bapnaumu;

E(RO ECKOPOCTb CHeTa X0/10CTOol Npobbl;

E(Rn.CLo) *HWXHWIA Npeaen o6HapyXeHus;
i *HOMep TeKyLLero nsmepeHus B cepuu;
KO3(hpuruneHT oxBaTa (TMNU4YHoe 3HauyeHue: 1.645);

mI ol *n3MepeHHoe cogepxaHue ,4C B Npobe;
mco2 *maccaC02
MCOj -44,01 Kkr/kmosib;
n BO/INYECTBO U3MEPEHWTT B cepuu;
r *OTHOLWEHMe 6uoreHHoro C02kobwemy C02. p7C;
t Bpems paboTbl;
H -Bpems cyeTa nNpoobbl;
to *BpemMs cyeTa X0N10CTOl Npobbl;
\% 061w mMii 06EM BblAe/IEHHOrO rasa,;
Yeou 06bem C02;
Y *TeKyLNii pacxop rasa B TpyGe;
22.41 m3Ikmonb(273Kn 1013 rMa);
f e6eTa-vyacTumua (3NeKTPOH, UCMYLLUEHHbIN BO BpEMSA pagMoakTMBHOIO pacnaga);
<Pco? ecpefHee cogepxaHue C02;
Ucoa.. mrekyliee cogepxaHue C02:
n *3hheKTMBHOCTb cHeTa Npubopa (0 <u< 1).

') SRM 4990c— ToproBoe 0603HayeHne NpoayKTa, Npon3BoAUMOro HaunoHanbHbiM VHCTUTYTOM CTaHOapToB ”
TexHonoruii. CLLUA (NIST).
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4.2 A66peBuatypbl

YMC — Macc-CrneKTpoMeTp C YCKOPUTENIeM; YCKOPUTe/IbHas Macc-CnekTpoMeTpus;

BN — un3mepeHne 6eta MOHM3aLUWU, Ta30BbIi NPOMOPLUOHAIbHBIA CUYETUMK, MPOMOPLNOHA/TbHbIN
rasoBblii CHETUVK;

CPT — VMNY/IbCbl B MUHYTY;

CpS — VMMY/IbChbl B CEKyHAY;

dpm — pacnafbl BCeKyHAY;

dps — pacnagbl B CeKyHAY, SKBUBa/IEHTHO 6eKkepensm;

CIM — cuetuuk leirepa— Mronnepa.

HMNO — HWXKHWIA Npefen 06HapyXeHns;

XCC — XMAKOCTHOW CUNHTUNNALUMOHHBIV CHETUMK; CHET XXUAKOCTHOW CUNMHTUANALNN;
pTC — NpoueHTHOe cofepXaHne COBPEMEHHOIO yrnepoaa;

YTT — yTunusnpoBaHHOe TBepaoe ToMAnBO.

5 O6wue NnpUHUMNbI

5.1 OCHOBHbI€E MO/TIOXeEHUA

N3mepeHne cogepxaHua nsotona ,4C B OTXOAALEM rase wUav AbIMOBOM ra3se Nno3BoJIseT onpenenintb
ponn C02 Bbigensemoro 6Momaccoi 1 nonesHbIMn nckonaembiMu. OnpegeneHne fonn 6uoreHHoro C02 B
oTXo4AlEeM UV AbIMOBOM ra3e BK/IHOYaEeT;

- oT60p npeacTaBmTeNbHbLIX P06 C02;

- n3MepeHue cogepxaHna 1JC B 0TO6paHHbIX Npobax;

- BbluncneHve gonu 6mnoreHHoro C 0 2B A4bIMOBOM rase, BblAeNMBLUErocs 3a Bpems oTéopa npoob.

B HacTosilem cTaHgapTe npuBefeHbl METOAMKN yaBMBaHMA BCEX ra3oBbIix Npo6 n a6copbuun CO02B
XUAOKNX 1N TBEPAbIX LWenoyHbIX cpegax. OnucaHbl Tpy MeTOoAMKW onpegeneHus 14C, KoTopble MOryT ObiTb
Mcnonb30BaHbl. ot 6noreHHoro C 0 2onpenensitoT, UCNOb3ysA N3MepPeHHOE 3HauYeHne 14C. N3 BblUNCIEHHO
[onn é6noreHHoro C 02 MoXeT 6bITb paccunTaHO BblAefleHHOe KONMYecTBO 6MOreHHoro n nckonaemoro C02.
MpuBeaeHbl Npumepsbl.

5.2 MpaBunaotb6opa Npob

5.2.1 OCHOBHbIE NOJIOXEHNSA

OT60p Npo6 C02 B AbIMOBOM rase NPUHUUNMasIbLHO He OT/INYaeTCsA OT oT6opa NPob APYrnx KNCOTHLIX
rasoB, Takmx Kak gucynbung, cepbl (S 02) nnm xnoposogopog (HCI). 00 2. Haxoasawmiica B npeacTaBUTeNbHOM
npo6e AbIMOBOrO rasa, NoraoLWaoT LWe/TI0YHOW cpeAoii IM60 NepeHoCAT B MakeT A4/1A rasa uin 6annoH-npobo-
OTOOPHMK, Nocne Yero otobpaHHbI C 0 2noarotaBnmBeatoT 4151 aHanmsa 14C.

MoxeT 6bITb UCMOJIL30BaHO APYroe cTaHAapTHOe o6opyaoBaHue A/ Npo6ooT60pa ra3os. MOCKObKY
C 02npucyTcTBYyeT B OTHOCUTE/TbHO BbICOKMX KOHLLEHTPaLMAX N0 CPaBHEHWIO C APYTMMU KUCNOTHBIMW Fa3o006-
pasHbIMU BellecTBamu, ciefyeT UCMNO/b30BaTh U3ObLITOK LE/I0YHOW cpefbl C Lesbio o6ecneyvyeHuns nosiHom
abcopbuun npu ot60pe Npob.

OT60p NPO6 A0/MKEH BbITb MPOBEAEH BCOOTBETCTBUN C AENCTBYOLWNMN CTaHgapTaMu.

NMpumMmeuyaHwune — Mopsagok oT6opa NPo6 ANA NPOAO/HKUTENBHBIX U KPATKOBPEMEHHbIX U3MEPEHNA a BbiGpocax
CTauMoHapHbIX UCTOYHMKOB npuBegdeH B MCO 10396 u [4]. MHOrne HeonpeaeneHHOCTW, BO3HMKAlOWME MPU N3MepeHnmn
XUMUYECKOro coctaBa, MOTyT 6bITb UCK/HOYEHbI, EC/IN BMECTO 3TOr0 ONpeAesiatoT KOSIMYEeCTBO KOMMOHEHTOB C TOYHO Ta-
KMMU Xe XMMuyeckumu ceolictBamu, kak C 02 13 pasnMyHbIX U30TOMNOB yrnepoja. TeM He MeHee, HEKOTOpble Heonpeje-
NEHHOCTU. XapaKTepHble NPU CrnekTpasibHbIX U3MePEHNAX, MOTYT OnpeAesiMTb BbIGOP NMpeanovTUTesIbHOrO aHannsaTopa
COrns nponopunoHanbHOro ot6opa Npob NoToka.

5.2.2 MornouweHne npoo6bl

B cnyyae Heo6X0AMMOCTY UCMOSBL3YIOT O6LENPUHATLIE METOANKN A1 OTO6OPa rasa B nakeTbl, NOrN0TU-
TeflbHble KAHUCTPbI WK ra3oBble 6a/I/IoHbI.

CnepyeT Mcnonb3oBaTb TOIbKO eMKOCTU AN15 rasa, ABNSAILWMECs HEMPOHULAeMbIMM MO OTHOLLEHUIO K
C 02 Hanb6oneo noaxoAAWNMN ABAIOTCA NaKeTbl 415 rasa C NPOC/IONKON a/TioMUHKUS.

5.2.3 Ab6copbumsa npobbl

Mpu ncnonb3oBaHUN XUAKUX UNK TBepAbiX copbeHToB. C 02ynaB/iMBaloT Cpe/ioli, coaepxallyto LW esioy-
Hble peareHTbl. 1nsa ot6opa NPo6 C XUAKMMU LWEeNOoYHbIMU pacTBopaMu, Hanbosee NoaxoaAWNMY ABNSAIOTCS,
Hanpumep, ABYX UAN YeTblpex MONSPHble PacTBOPbI rmapokcuaa kanusa (KOH) nnm skBuBasieHTHOro peareHTa

(rmgpokeung Hatpusa. NaOH). U3 agcop6epoB C02 ¢ TBepAbIMM NOrNOTUTENAMU, NOAXOAALLMMUN ABNAKOTCA
CepuiiHO BbinyckaeMble NPOAYKTbI.
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Mocne oT6opa Npo6 cCOp6GEHTLI FTepPMEeTUIUPYIOT U C/IeAAT 3a X FepMEeTUYHOCTBLIO A/15 NpeAoTBpaLleHns
NpPOHNKHOBEHNS aTmocdepHoro C02.

5.3 MeToauku nsmepeHus 14C

CopepxaHue ,4C BOTOGpaHHOW Npo6e MOXeT 6bITb ONPeaesieHO C UCMNOIb30BaHNEM:

- yCKOpUTENbHOM Macc-criektpomeTpumn (YMC);

- M3MepeHunii 6eta-noHmsauum (1) (ra3o-NnponopumMoHasibHbIi CHETUMK):

- XMAKOCTHOIO CLUMHTUNANALNOHHOTO cyeTymka (XKCC).

Bce meToabl oT6opa Npob, NpuBeaeHHble B 5.2, noaxoaaT Ana ynasnmsanmsa C02.

B 3aBucuMmMoOCTM OT MeToga aHasinsa 14C Heo6xo4MMO pa3Hoe KosmyecTtBo oTobpaHHoro C 02. Ans name-
peHnin YMC MUHMMasibHbI 06bem COr cocTtaBnsaeT4 mn. Ansa namepeHnii BU Heobxoammo ot 2 o 10 1 C02.
Ana n3mepeHunii XKCC HeobxoauMbli 06bem C 02 3aBUCUT OT cnoco6a NoAroToBKM NPo6bl 411 U3MepPeHunii,
no KpariHel mepe, HEO6X0ANMO HECKOJIbKO rpaMMOoB.

6 PeareHTbl, MaTepuasibl 1 060pyaoBaHme

[Nna aHanMsa, ecnv He yKasaHo MHOe, UCMO/b3YIOT PeakTVBbl TOMIbKO OMNpeAesieHHON aHaIMTUYECKOiA
YNCTOTbI U AUCTUNSIMPOBAHHYHO W AENOHN30BaHHYIO BOAY UM BOAY 9KBUBAIEHTHOM YNCTOTbI, COAEPXALLYIO
He3HauMTeNbHOe KOMIMYECTBO KapbOHATOB, KOTOPOE He BAVSIET HA ONpeseneHne.

6.1 PeareHTbl

YcTaHOBKa COCTOUT U3:

- CTeKNsIHHOM KoNnbbI (CTaHAapTHas CTeKNIAHHas konb6a A5 npobbl C N1aCTMAaCCOBON KPbILKOW C BUHTOM,
yCcTOuMBasi K UCNOJIb3yEMOI LW esT0UHOl cpeae):

- Weno4Hol abcopbupytoLein cpeqpl;

- TBepAaoro agcopbeHTa, noaxoasuero Ans ynasnmpanus C 024

Ana ymeHblieHus noraoweHns C02 oT atmocepHOro Bo3ayxa v AbiXaHus, Npyu CMeLwwBaHn BOAbl C
NaOH nnun KOH Heo6xoavmo fo6aBneHne MHepTHOro rasa.

[na npurotoBneHns abcopo6urpytoLLen XXnaKoctTn 6e3 kKapboHaToOB HEOGX0AMMO MUCMO/b30BaTh CBEXMe
rpaHyibl NaOH unu KOH. paHynsl NaOH nnm KOH pacTBopstoT B He601bLLOM 06beme BOAbI (BblgenstoLas-
cA TennoTa ynydllaeT pacTBopeHue). BoinageHne He60MbLIOro ocagka ykasbiBaeT Ha Hanuume kapboHaTa
HaTpusa (Na2C 0 3). NyTemM AeKaHTUPOBaHUSA YNCTOM hasbl, NPAKTUYECKN He coaepXallmii Kap6oHaToB pacTBoOp
MOXeT 6bITb pa3zbasrieH A0 Xenaemoro o6bema. Mockonbky pactBopeHve NaOH saBAsSeTCA 9K30TEPMUYECKUM
npoweccom, criegyeT NPOBOAWTL MPOLEAYPY OCTOPOXHO, T. K. BO BPeMS pacTBOPEHUS MOXeT Mpou3oiTu
KuneHne pacrtsopa.

6.2 MaTepuanbl Mob6opyaoBaHue

Hwxe nepeuncneHbl KOMMNOHEHTbI yCTpolicTBa Ansa otéopa npoob.
YCTpoIcTBO M3MepeHus pacxoga AbIMOBOro rasa (06bI4HO Ha OocHoBe TpPY6Gku MuTo S, P unu L Tuna) B
cooTBeTCcTBUM C [2].

MprumeyaHwne— MNpn «yCTaHOBUBLUMXCSA» YC/IOBUAX Pacxof, [bIMOBOro rasa MOXeT OblTb BbIYACNEH W3
notpe6aeHust Tonauea. Mpu 3TOM MHCTPYMEHTA/ILHOTO OCHALLEHUS /15 ONpefe/ieHns pacxoaa rasa He TpebyeTcs.

CTtaHgapTHoe o60pyAoBaHue 4 oT6opa Npo6 AbIMOBOIO rasa f/1s aHasin3a OCHOBHOIO KOMMOHEHTA.

MpumeuyaHune — Ecnn ANs rasoBOro aHanvsa yXe ycTaHOB/IeHAa CUCTeEMa MOArOoTOBKM rasa, Heo6Xxo4vMMo
yyecTb 3TO a nsiaHe oT60pa Npo6 M UCMOMb30BaTh YacTb MOArOTOB/IEHHOrO rasa, HanpumMep, ¢ NOMOLbO T-o6pasHoro
TPOWHMKa B KAKOM-NMG0 MecTe NPO600TGOPHOM IMHUKN. B Takmx cCTaH4apTHbIX YCTPOCTBaxX NOArOTOBKM rasda 06bI4HO nocnie
CcO34aHNA yCroBuii TUNUYHBIA pacxog rasa coctasnseT 60 nN go 100 n/u.

PerynaTtop maccoBoro pacxofa, ynpas/isieMblii CHapyXu. BHelluHe ynpaBasieMblil pery/isTop MacCoBOro
pacxofa Heob6xoA4MM TONbKO ANS NPONOPLUNOHaNIbLHOro oT60pa NPob, NOCKONbKY HEOH6XOAMMO NCNOMb30BaTb
CUrHaU1, MOJyYeHHbI 13 n3mepeHns obLero pacxoga B Tpy6e A/151 TOro, 4Tobbl CKOPPEKTUPOBATL 3HayYeHne
pacxofa npobbl NMHENHO NPONOPLNOHaNILHO K HEMY. PeryisTopbl MacCcoBOro pacxoja npumMeHsoT B Auana-
30He. Hanpumep, oT 0.1 Ao 1 mA(MUH un ot 10 4o 100 MA/MUH, HACTPOEHHbIE A/1 COCTaBa AbIMOBbIX Fa30B.

KoHTeliHepbl N5 06pa3uoB:

- oT60p NPO6 rasa: MCNOMbL3YIOT BO3AYXOHENPOHMLL@EMble COCYbl, COBMECTUMbIE C KOHCTPYKL e cuc-
TeMbl. KOTOPbIe BK/1OYAIOT B CE65 3/1aCTUYHbIE EMKOCTU, CnelmasibHble 6a/110HbI-NPO600TOOPHUKM ANA rasa.

'* Ascarlle VsiBnsieTcsl NpyMepoM NOAXOAsIWEN CEPUITHO BbiNycKkaemoli npoaykumun. MHopmauma npuBegeHa ans
yA06CTBa NO/b30BaTe el HACTOSILLEro CTaHgapTa U He ABAsieTCs peknamoii VICO aaHHOW NpoayKumn.

4



FOCT PNCO 13833—2016

- XuUAKne npobbl: UCMOMb3YIOT NOAXOASALME MPOMbIBOYHbIE CK/ISHKW ANA rasa (Hanpumep, CKISHKU
o6bemom 250 mn);

- TBepAble Npobbl: UCNOMBL3YIOT BO34YyXOHENPOHULLAEMbI KOHTENHeP (Hanpumep, CTEKTSAHHYO TPY6Ky C
ANviHol nanameTpom: 200 X 18 MM, CO cTaHAAPTHBIM HanoJ/THEHNEM);

m c/YCTeMa ra3oBoro aHanusa gna nsmepeHna C02mo 2.

Nto6ble nsmepeHust C02, CO nnm 0 2 BbINOHAKOT BCOOTBETCTBMU C TpeboBaHMAMN (3).

Mepep namepeHnem Aos/mkHa 6bITb NPOBEPEHA O4HOPOAHOCTL AibIMOBOrO rasa. OnpepgesieHne o4HOPOA-
HOCTW BbINOMHAOT B COOTBETCTBUM C [3]. B Ka4yecTBe n3mepsemMoi BeIM4mMHbl UICNONb3YIOT cogepxaHne C02.
Ecnu ucnbiTaHne o4HOPOAHOCTM NPOLifeHO YCMeLHOo, TO 0T60p NPo6 MOXeT 6bITh MPOM3BeAEH BOAHONM TOUKe.

Mepen oT60poM MPo6 HEO6XOAMMO MPOBECTM BCECTOPOHHEE M/1aHMPOBaHWE W3MEPEHUA C y4yeToM
onpepesieHHONM 3a8aun N3MepeHns.

Ecnn o6opyaosaHue Ans npegsaputesisHOro otéopa npo6 AbIMOBOrO ra3a 1 aHasn3a yxe ycTaHOBJ/IEHO,
TO 4YacTb 3TOr0 NOTOKa MOXeT O6bITb UCMO/b30BaHa B KayecTBe MpPobbl. ECAM 3TO He Tak. AO/KeH 6biTb
MCNOMb30BaH 30HA, NoAX0AAWNA ANA oTéopa Npob rasa, ycTaHOB/IEHHbIN BAbIMOBOV Tpy6e nnn 3a npegenamm
hunbTpa 4NA yaaneHns TBepAblx Npumeceil, a Takke AO/DKHbI ObITb CO34aHbl YC/I0BUS /151 YAa/leHUs U30bl-
TOYHOW Bnarn. ns obecnevyeHns npeacraBUTeNbLHOro oT6opa NPo6 M 3KBUBAEHTHOCTU MeXAY N3MEPEHHbIM
cogepxaHnem obuwero C02 n C02. otobpaHHOro asa aHanmsa MC. crnegyeT UCNOMb30BaTb MPUHATbIE
cTaHAapTbl NO U3MePEHNI0 06 bEMHbIX KOMMOHEHTOB BAbIMOBOM rase, a UMeHHO (3] unu [4].

CyLliecTBYyeT HeCKO/IbKO MeTOA0B A/18 NPOMEXYTOUYHOro XpaHeHns oto6paHHoro C 02 CaMmbIM NPOCTbIM
peleHneM SAB/ISETCA UCMNOJIb30BaHWe eMKOCTU A4 ras3a. [pu AINTeNIbHOM XpaHeHUn, NpeanoyTuTesbHO
MCMNOMb30BaTh EMKOCTW /151 ra3a c NPOC/IONKOM U3 a/TIOMUHMSA, YTOObI NPefoTBpaTUTb NOCTYM/1eHne yrneKkucno-
ro rasa u3 atmocgepHoro so3gyxa. lNogxoasime MeToankm oTéopa XonocCTbIX NPO6 AO/MKHBI rapaHTUPOBaTh,
4YTO 6bI/IM NCMO/b30BaHbl MOAXOASLLNE 3/1ACTUYHbIE EMKOCTW AJ/15 rasa.

B cnyuae ot60pa 60nbliero o6bema C 02 ana xpaHeHUs MOXeT 6bITb MCNOIb30BaH ra3oBblli 6as1N0H.
C 370/ Lenbio Takke MOryT 6bITb UCNOMNb30BaHbl CTaHAAPTHbIE MOrNOTUTENIbHbIE KAaHUCTPbI. JO/MKHbI ObITh
cobniogeHbl BCe Mepbl NPeAOCTOPOXHOCTU A/1 YNpaB/ISeMOoro Brnycka AbIMOBOrO rasa, He3aBUCMMOTrO OT
[aBrieHVs, yBeNMUMBalOLLLErocs BO BpeMs npolecca otéopa npob.

Mockonbky C 02 B AbIMOBOM rasze MoxeT 6bITb ynoBsieH ¢ 100 % 3dhheKTMBHOCTbIO C UCMO/Ib30BaHNEM
LWweno4HbIX cpes, ot6op C 0 2MoxXeT 6bITb NPOBeAEH C UCNO/Ib30BaHNEM CKIAHKU C LLEe/TI0YHbIM PacTBOPOM Un
noaxopgsuiero ckpy66epa ¢ TBepAbIM LENOYHbIM HanoNHUTEeNeM A0 TexX Nop. noka No3BonseT copbunoHHas
€MKOCTb 1 pacxog npobbl He NPeBbICUT PAcX0/, XapakTepHbIi A/ Tuna Ncnosb3yemMoro ckpyb6epa.

TunNuyHble NnapameTpbl 418 0T60pa NPob6 ¢ MCNONb30BaHUEM XNAKOro abcopbeHTa: CkNsHkKa Ha 250 mn ¢
200 mn1 pactBopa 2 monb/n KOH. oT60p Npobbl Npy CKOPOCTK noTtoka oT 1 40 50 MA/MUH, 4TO cOOTBETCTBYET
nepuogam otbéopa npobbl B AnanasoHe oT 1 cyT (50 ma/muH) o 1 mec (1 MA/MuUH) ANa OTXOAALLEro rasa c
o6bemHoli goneii C02npnbnnsmntensHo 10 %.

TunNnyHble NapameTpbl 4719 0T60pa NPo6 C UCMNOsIb30BaHNEM TBEPAOro abcopbeHTa: CTekIsAHHasA Tpybka
(200 x 18 mm), 3anonHeHHasn 40 r abcopbeHTa Ascarite I1' (0T 8 o 20 AYeek), Npy CKOPOCTM NoToka OT 1 Ao
50 MA/MWUH. UTO COOTBETCTBYET Nepnogam otéopa npobbl BUHTepBane oT 1cyT (50 ma/muH)ao 1 mec(l ma/mMuH)
LN oTXoAswero rasa c 06bemHoli goneii C 02npnénnsntensHo 10 %.

Ecnn npucyTcTBYIOT CTaHAApPTHbIE 30HAbI A/ aHanmM3a rasa U cucTembl npeaBapuTenbHOro oTéopa
npo6, To YacTb KOHAVLMOHNPOBAHHOTO ra3a MoXeT 6bITb UCMO/Ib30BaHa A1 0T60pa Npob C 02. CTaHAapTHbIN
aHanIM3 rasa MoxeT 6bITb CKOMOUHMPOBaH C O4HOBPEMEHHbIM OT6opoM MPob6bl C 0240 Tex NOp. Noka 3To He
B/NSAET Ha CTaHAAPTHbIV aHann3 rasa (Heo6xoAnMMO perysinpoBaTth MOTOK U3-3a PUCKA YTEUKN).

Ecnn Heob6xoanMble N3MEPEHNSA KacatoTCA CTalMOHaPHOro MECTOMOJIOXEHUSA, TO MOXET ObITb UCMO/b-
30BaHa Npo6o0THopHaA yCTaHOBKA, Kak NOKa3aHo Ha pUCYHKe 1, uiv aKBUBasieHTHasa ycTaHOBKa.

Ecnv oxunaaloT, 4To pacxof AbIMOBOrO ra3a Ha yCTaHOBKE MOXeT KonebatbCs, TO A0/KHa O6bITb NpoBee-
Ha OLeHKa 3TOro AB/IEHNS, N ecan byaeT NONyYEHO, YTO KoslebaHsl BHOCAT 3HaUMTe IbHbIM BK1aj B 3Ha4YeHne
pacxoga, To MOXeT 6bITb MCNO/Ib30BaHa NPO600TOOPHAA YCTaHOBKA, NPUBEeAEHHAs Ha PUCYHKe 2, NN 9KBUBa-
NeHTHas ycTaHoBKa. [JOCTYMNHbI PyKOBOASALME yKa3daHUsA OTHOCUTE/IbHO TOro, Kak NoAroToBuTb naaH otéopa
npo6 (cm. (4)).

Ha npakTtuke obuime n3meHeHNs B 3HAYEHUAX pacxoja AbIMOBOro rasa, He npesblllalolme 3HavyeHne
koathpumumeHTa Bapnauymmn 55% (2Cv), MOryT 6bITb paCCMOTPEHbI KaK yCNoBUs A/15 MOCTOAHHOro oT6opa nNpoo,
npu ycnoBun HenpepbIBHOWN paboTbl B nepmnos oTéopa npob.

Mcnonb3yloT nokasartenu pacxogomepa (Hanpumep, nepenaj Aas/ieHUA, pacxo napa, pacxof Tonav-
Ba). YTOObI BbIHYMC/IUTb 3HAYEHWE MaTEMATMUYECKOro oXxuagaHma (cpegHee apudMmeTnyeckoe) pacxoga v v ero
CTaHAapTHOe OTK/IOHEeHMe (S).

MpumMmeyaHune — KoHkpeTHOe 3HayveHue 55 % (2C,) npuBeaeHO B cooTBETCTBUM C [7J.
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1— oTxoAAuwnii ras; 2 — 30HA. 3 — HarpesaTenb; 4 — punbTp rpy6oii ouncTku; 5 — Harpesaemas SiMHMA oT6opa npo6, B — ocywu*
TeNb. 7 — BbINYCKBOAbI; 8 — PUALTP TOHKOA 0UMCTKN; 9 — Hacoc ANs oT6opa Npo6; 10 — GalinacHblit knanaH, 11 — NOTOK HA aHaNn-
3atop”}. 12— konnekTtop; 13 — gononHUTenbHbIA pacxogomep; 14 — BbixnonHasa Tpy6a; >5— perynatop maccoBoOl pacxofna;
16— abcop6eHT CO2 KC)

PucyHok 1 — Mpumep oT60pa Npo6 ANs CTALMOHAPHbIX N3MEPEH NI

| — oTxoAsAwWwmit ras; 2 — 30HA. 3 — HarpeBaTenb; 4 — OUALTP TPy6ON 0UNCTKU. 5 — HarpeBaemas NMHUA ot6opa npob; 6 — ocylun-
Tenb. 7 — BbINYCK BOAbI, B — (WUNbTP TOHKOW OUNCTKN; 9 — Hacoc ANnsa oT6opa npo6. 10 — GaiinacHblit knanaH; ft — nNoTok Ha aHanm-
3atopam); 12 — konnektop; 13 — AONONHUTENbHbIN pacxogomep: 14 — BbixnonHasa Tpy6a; T5 — perynaTop MaccoBoOro pacxoja;
16 - abcop6eHT C02 (KC); T7 — mMecTo u3MepeHnUs ckopocTu; 18 — pacxogomep

PrcyHoOK 2 — TMpumep oT60pa Npo6bl NpU NPONopuuoHaibHOM oT6ope

Ecnn Heo6xoaMM MponopLMoHasbHbI 0T6OP, TO pacxod Ha perynsatope MaccoBOro pacxoga f0/hKeH
6bITb NPONOpPLMOHANIEH U3MEPEHHOW CKOPOCTU OTXOASILLErO ra3a, 06 bEMHOMY U/ MACCOBOMY PacXoAy.

B nnaHe no oT6opy nNpo6 Ao/ikHa ObiTb NPOBeJeHa OLEeHKa MUHUMasIbHOIO 4Yucra lara npupocra
(ckopocTb oT60pa Npob), HeobxoaMMas 415 aPPEKTUBHOTO NPONOPLMOHa/IbHOIo 0T6opa Npoob.
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6.3 MuHMManbHble TpeboBaHNA KO6OpyfOBaHUIO A4NA oT6opa Npob

ANa foCTMXEHNA paboumx xapakTepucTuK, NpUBefeHHbIX B HACTOAWEM cTaHgapTe, AO/HKHbI CO6/t0-
[aTbCsa crieytolne TexHnuveckme TpeboBaHus:

- BHELUHW perynsaTop MaccoBOro pacxofa: C TOYHOCTbIO, NO KpaliHel mepe, 5 %;

- TBepabli afAcOpPOBEHT: coaepaHme maccoBoli copakumm NaOH 6oniee 90 %;

- Xnakuii abcopbeHT: koHueHTpaunsa NaOH 6onee 1 monb/n:

- copbuMOHHaa eMKOCTb, OcTaBllasics nocsie otbopa npobbl: 6onee 25 % UCXOQHOW COPOLVOHHOM
eMKOCTV copbeHTa.

MpnmMmeuyaHne — Bmecto NaOH MOryT 6bITb MCNOAb30BaHbl ApYyr1ne cuibHble OCHOBaHUsA, Hanpumep KOH.

6.4 Mewarwuwmne Bewocrea

YunTbIiBalOT BO3MOXHbIE MeLlatloLine BellecTBa, NPUBEAEHHbIE HUXE:

- BOTXOASILWEM rase MOryT NPUCYTCTBOBaTb HEKOTOPbIE KNC/IOTHbIE coeguHeHuns (Hanpumep. NO,. SO,.
HCI. RCOOH), n oHM MOryT 6bITb 3axBauyeHbl LWeNoYHbIMM MpobooT6opHMkamun. CriegyeT u3beratb
NPUCYTCTBUS NOTEHLMAIbHbIX MELIAKLWMX COeANHEHWI; CM. ONUCcaHMe MeToA40B aHanm3a vyacTtul, (B npuioxe-
HusAx B n C);

- cogepxaHne CO B AbIMOBOM rase 3HaunTes/IbHO NpeBblllatoLlee 06beMHyo gonto 0.1 % (Hanpumep,
NUPOJIM3HbIe YCTAHOBKM) MOXeT BHOCUTb BK/1aj, B U3aMepsieMyto BennunHy ptC BC 02;

- HeobxoAMMO yunTbiBaTh Hanmume C 02 B BO3Ayxe, MOCTynawLwem B 30HY ropeHns (06bemHas gons
0.04 %, ecnn B kKa4YecTBe NOCTYNAOLWEro B 30HY rOPEHUs BO34yXa UCMOMb3YHT OKpYXalowuii Bo3ayx), korga
6uoreHHasa dpakyma C02 meHee 0,1 (cm [4]). 3HaveHne ,4C (B pTC) B OKpyxalolemMm BO34yxe 3aBUCUT OT
nokanusaymm mecta 1 BpeMeHu oTéopa npobbl (OnpeaeneHHbIn rog 1 BpeMsl B TeHeHne roaa).

7 AHanun3s

MeToabl onpeaeneHns coaepXxaHus Yrinekucoro ra3a, 6uoreHHoro NPONCXoXAeHNs, yCTaHOB/IEHHbIE B
HacTosueM cTaHfapTe, OCHOBaHbl Ha onpeeneHnmn cogepxaHms ,4C.

N3mepeHune cogepxaHns ,4C Bnpo6e NpoBOAAT BCOOTBETCTBMM C OAHUM N3 METOA0B, ONUCaHHbIX B NpU-
noxeHunax A. B nnn C. Paboume xapakTepuCTUKN Tpex NpuBefeHHbIX MeTOAOB pas/NN4yHbl: CTaHAapTHas
HeornpeenieHHOCTb aHann3a (BblpaXeHHasa Yepes cTaHA4apTHOe OTK/IOHeHne) na YMC 1 nponopunoHasibHo-
ro ra3oBoro cyetumka coctaenseT ot 0.1 ptC go 0.5 ptC. cTaHAapTHaa HeonpeaesneHHOCTb aHanusa ans
XXCC ccuHTe3om 6eH30na coctaBnsAetoT10.3 402 pTC nctaHgapTHasa HeonpeaeneHHOCTb aHann3a ansa XX CC
c nornoweHnem C 02coctaBnsaet 20 pTC, KOTopas MOXeT ObITb y/ly4dlleHa A0 3HayeHus ot2 404 pTC BCTpOro
KOHTPONpPYeMbIX 1abopaTopHbIX YCNOBUAX U MPU NCMO/b30BaHNN BbICOKOTOYHOro o6opyaoBaHus XKCC.

Pe3ynbTaTbl U3MepeHunii 4O/MKHbI ObITb BbIpaXXeHbl Kak MPOLEHTHOE CofepXXaHrie COBPEMEHHOrO yriepo-
aa (ptC).

Mpwn TpaHcnopTuposBaHun Npob B cneunanm3npoBaHHble nabopaTopum NPobbl 4O/MKHBI XPAHUTLCA Tak.
4yT06bI C 0213 OKpY>KaloLLLero Bo3ayxa He MOT nonacTb BabcopoupytoLmii pacteop. MNposepka nonagaHusa C 02
13 BO3yXxa A0/KHa 6bITb BbINOJ/IHEHA NYTEM NPUroTOBIEHNS NTabopaTOPHbIX U XO/I0CTbIX NPO6 BO Bpems atana
oT6opa npob.

8 BbluucneHne pe3ynbTaTtoB

BbluncnsaoT oTHoweHne 6noreHHoro C 02k o6uwemy B npobe no nsmepeHHoMy cogepxaHuto 14C n pedpe-
pPeHTHOMY 3HaueHuto ,4ACana 100% 6uoreHHoro C 02 no chopmyne

raer — oTHoleHue 6uoreHHoro C 02ko6LwemMy. Nosly4eHHOMY U3 U3MEPEHHOT0 3HayYeHusi pTC;
T — n3MepeHHoe cogepxaHue ,4CB npo6e (pTC) (onpegeneHo B COOTBETCTBUM C NpusioxeHnem A. B
nnu C);
b — npuHaToe 3HauyeHue konmndectsa ,4C (B pTC) B 100 % 6uomacchl, o6pasoBaBLueiica B 2011 rogy.

MpumevaHnsn

1 B 2011 rogy nabopatopusimu, paboTalownumm cpagmoakTUBHbIM N30TOMOM yr/iepofa, NPUMeHAN0Ch Cor/lacoBaH-
HOe 3HaudeHue konnyectBa ,4C B C 02aTmocchepHoro Bo3gyxa, pasHoe 104. MNoatomy ana ptC B 100 % 6nomacchkl, o6pa-
30BaBlUeica n otobpaHHol B 2011 rogy, ycTaHOB/IEHO 3HaydyeHue konuyectBa 14C 104 ptC. Heo6xo4MMO NPUHATL BO
BHVMaHMe, YTO eXerofHoe YMeHblleHne 3Toro 3HaveHusa coctasnset 0.3 %.
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2 Tlpu MeCTHbIX UCC/Ief0BaHUAX FOPOACKNX OTXOA0B N APYTUX CMeLlaHHbIX TOM/IMBHbIX UCTOYHUKOB Ha coAepxa-
HUue 14C ycTaHaB/IMBalOT TUMNYHbIE PerMoHasibHble 3HauYeHUss pTC. 3TN 3HaYeHUs MOryT 6bITb UCMO/Ib30BaHbI B KauyecTBe
NIOKaNIbHOro CNPaBOYHOTO 3HAYEeHUs, eC NpeAocTaB/ieHbl 06UlenprM3HaHHble foKasaTe/ibCTBa.

3 [ns nony4veHus getanbHoM nHgopmauun o6 onpegeneHun ptC 1 06CyxaAeHNA NCNonb3yeMoro pedepeHTHOro
3HauyeHnsa cm.npunoxenune E.

Mpumep — MNpu namepeHnax npo6bl COrnonyyaw T 3HauyeHne n C,paBHoe 40 pTC. 3aTem nonyyaw T npo-
ueHT 6uoreHHoro COr B npo6e (40/104) 100 = 38 %. a ppakyusa CO3 U3 NONe3HbIX NCKONAeMblX coCTasnsieT
100% — 38% =62%.

O6uweo konuyecTso 6moreHHoro C 02, Bblaenstowerocsa B nepnog otéopa npob, MOXeT 6bITb NOSTyHeHO
13 U3MepeHHOro cogepxaHns o6uiero C 02, 06Lero KosimyecTsa Bbl4eNEHHOMO AbIMOBOTO ra3a v BbIYUC/IEHHO-
ro 3HayeHus opakuymm 6roreHHoro C02.

[Ans cTauMoHapHbIX ycnoBuii otéopa Npo6 Ncnonb3yroT hopmyny

Vfco, ="~ -V r. (2
Cco* 100
roel”or — obwmini 06bem BblgeneHHoro 6uoreHHoro C 02, m3;
<Pco2 — cpefHan kKoHueHTpauusa C 0 2. BbipaXkeHHas Kak 06 beMHas Aons. %;
V — 06wWuii 06beM BblAeNEHHOTO0 AbIMOBOIO rasa, m3;
r— OTHOLWeHue buoreHHoro COr kobwemy CO,, NOSTly4eHHOMY U3 U3MEPEHHOTro 3HaveHus. pTC.

Ecnn HeBO3MOXHO npoBecTn nuamepeHmns C 02, To obuiee KOMYecTBO BblgesieHHOro C 02 MoxeT 6biTb
BbIiBEJEHa M3 KO/IMYeCTBa TOMN/IMBa, KOTOPOe GbII0 COXKEHO BO BPeMs nepuoga oTéopa nNpobbl, yunTbiBas
cofiepXxaHve yrnepoga B Tonsvee.

[ANa nponopuMoHasibHOro oT6opa Npob NCnosb3yoT opmMyy

rCor @)

raeVCOi — o6wuii 06bem BblaeneHHOro 6uoreHHoro C02, B M3;
®co3, — hakTnyeckas KoHueHTpaums C02B HacTosllLee BpeMsl, BbIpaXeHHas Kak 06 beMHas Aons. %;

V; — hakTnyeckuin pacxon AbIMOBOro rada B MOMEHT namepeHus /, m3u;
r— paccuuTtaHHas gonst uoreHHoro C 02415 npo6bi C 0 2, BbipakeHHas B %;
N — YNC/I0 U3MEPEHWIA;
/ — HoMep n3mepeHus:
t — BpemMs paboThbl, u.
BbluncnsoT TCOr n3YQQ} no dhopmyne

T 4
€02 1000

rge Tco. — maccaCo2,;
< — 06bem C02 mM3:
Mco* — monsipHasa macca C02, To ecTb 44.01 Kr/kmosb;
Vm— MOSsipHbI/i 06bem rasa npn 273 Kn 1013 rMa. 1. e. 22.41 M3KMONb.
Boaa MoxeT 6bITb yaaneHa nepes 0T60pOM B 3/1aCTUHHYHO EMKOCTb UM KOHTeliHep, C UCNOIb30BaHNEM
ocyLwmTens, B TaKkOM C/lyyae paccMaTpuBaloT HEO6X0AMMOCTbL BBeAeHMS nonpaBok K popmynam (1)—(4) ans
N3MEHEHS KOHLUEHTpaLyiA, cCiefyoLmnx N3 aToro 06e3B0oX1BaHUSA.

9 METO,EI.I/IKI/I obecneyveHnsa n KOHTPO/1A Ka4decCcTBa

YnaenuBaHue kapboHaToOB B [bIMOBOM rase B MPUHLKUNE COOTBETCTBYET y/laB/IMBaHUIO APYrNX rasos,
Takux kak HF. SO,, n NH3 c ncnosnb3oBaHMEM MPOMbIBHOWM CKASHKM, NO3TOMY c/efyeT UCnosib3oBaTb Npo-
Leaypbl o6ecnevyeHns N KOHTPO/IS kadyecTBa, ykasaHHble B ISO 7934 n 1S 0 15713.

Mpn MCNoNb30BaHUN XNAKUX NN TBepAbiX copbeHToB C 0 2. A0MKHbI ObITb U3MepeHbl XON0CTble NPOo6bI,
4TOObI NOATBEPAMUTL OTCYTCTBME nonagaHna COz n3 atmocdepHOro Bo3ayxa.

[Ans nponopunoHanbHOro otéopa obuiee KonmyecTso otob6paHHoro C02 fO/MKHO 6bITb NMPOBEPEHO
CTaHAAapPTHbIM XUMUYECKUM aHaIM30M MCMbITyemMmoro obpasua (Hanpumep, TMTpOBaHUEM).

8
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MonyyeHHble 3HAYeHUS MOTMYT ObITb CpPaBHEHbl CO 3HAYEHUAMMW, BbIYMC/IEHHBIMUA MO XWMUYECKOMY
cocTaBy TOM/MBa (NP1 HaAMuun).
Paboune xapakTepCTUK/ NpUBeAEHbI B MpuaoxeHun D.

10 MpoTokon ncnbiTaHui

MPOTOKON UCNbITaHWI AO/THKEH COOTBETCTBOBATbL MEXAYHaPOAHbIM UAN HaUMOHa/IbHbIM HOPMaTUBaM.
Ecnun He yka3aHO MHOro, NPOTOKO/T UCMbITaHWIA AO/MKEH BK/OYATb, NO KpaiHeli Mepe, cneaytowyo UHGOp-
Maumio:

a) CCblKY Ha HacCTOSALWNIA cTaHaapT;

b) onucaHue Uenu NCnbITaHWii;

C) npuHUMnN oT60pa NpPoob rasa;

d) nHopmaLmio 0 NPo600TEOPHON NUHUN U TMHUW NPOBONOATrOTOBKN;

e) naeHTUrKauuio NCnosb3yeMoro MeToga ucciefoBaHus;

0 onucaHuve NpeanpuUATUA 1 NpoLuecca;

0) naoeHTUdrKaumo NnpobooT6OPHON NAOCKOCTH;

h) mepbl, NpeanprHATBLIE ANA NOYyYeHNs NpeACcTaBUTe IbHbIX NPO6;

i) onucaHune nokanmnsauunm Toukm(ek) otéopa NPo6 B NPO6OOTOOPHON MNIOCKOCTH;

j) onmncaHune pabounx ycroBuii npouecca NpeanpuaTus;

k) n3meHeHns B paboTe yCTaHOBKM BO BpeMsi 0T6Opa npobbl;

) gaty, BpeMs 1 Npoao/HKuTesIbHOCTb 0T6opa npoob;

T) ycpeAHeHWe BO BPEMEHW HA COOTBETCTBYIOLMUX Nepuoaax:

n) MOrpeLHOCTb U3MEPEHNST;

0) Nto6ble OTK/IOHEHMSA OT HACTOSLLEero cTaHAapTa.
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MpunoxeHne A
(o6a3aTenbHoOe)

OnpepeneHune cogepxaHusi C MeTOA0M YCKOPUTEIbHOM Macc-CMoKTPOMeTpuun

A.l O6wure nonoxeHns

HacTosiulee NpunoxeHue ycTaHaB/MBaeT MeTOAWKY onpefenieHUs cofdepxaHua 14C MeTOAOM YCKOPUTENbHOW
macc-cnBkTpomMeTpun (YMC) B npo6ax C 021 oTxoAAWero rasa B BbiI6pocax ctayMoHapHbIX NCTOYHUKOB.

A.2 OCHOBHble NPUHLUNBI

MeToga Y THC siBnsieTcs NpsiMbiM METOA0M onpeaeneHns nsotona u C. AToMmbl B Npo6e Npeo6pasytoT B MyYOK MOHOB.
O6pa3oBaBLUMECS UOHbI YCKOPSIIOTCS NoA AeliCTBMEM 3N1EKTPUYECKOro NOJIs, UCKYyCCTBEHHO OTKNIOHAIOTCS Noj AeNcTBrEM
MarHMTHOTO MOt U (PUKCUPYIOTCA AeTEKTOPAMU NOHOB, YTO NPUBOAUT B pe3y/ibTaTe KonpeaeseHN0 OTHOCUTE TbHbIX N30~
TOMHbIX COCTABOB 3TUX MOHOB.

MeToa YMC ncnonb3yeT 3/1eKTPOCTATUYECKOEe NOJie BbICOKOTO HaMPsHXeHUsl, KOTOPOe CNYXUT He TONbKO AJ15 yCKope-
HUSi YacTuL, HO Takxe 1 ana o6pasoBaHns MOHOBC'F (N = 1... 4) kOTOpble NoNagatoT B CNEKTPOMETP NPU UCKTIOYEHUN APYTOW
VIOHHOW (hOpMbl. ATO 3HAUUTENILHO YBEINYMBAET YyBCTBUTE/IbHOCTb 6€3 NOTepb B Ce/IeKTUBHOCTU. B 60nblumHCcTBE YMC B
HacTosAWMN MOMeHT ,4C onpeaensatoT B rpadmToBoi (yrnepoaHoii) npobe. Utobbl nonyunTb rpadmMtoByto Npoby, Heo6xo-
avmo npeo6pasoBath C 02 B Kaxaoi npo6e BrpaduT nepes aHain3oMm.

C nomouwbio YMC un3mepsitoT KONMYecTBO aToMoB 14C oTHOCUTeNbHO npeo6najalolLero KosmyecTtsa M30TOMNoB
(ogHoro n3) nsotonos '2C n/vnu 13C. Ana TorouyTo6bl NOMYyUYNTb CTAaHAAPTU3NPOBaHHOE N HOPMa/IN30BaHHOE CoZepXxaHue
,4C (B egnHnuax ptC) Bnpobe, 3To n3aMmepeHHoe oTHoweHne 14C/,2C unu 14C/,3C ncnonb3yeTcs BpacyeTe OTHOCUTENbHO
M3MepPEeHHOro N30TOMHOrO0 OTHOLWEHNS B CTaHA4APTHOM o6pasue C U3BeCTHbIM KoinyecTsoM 14C.

A.3 PeareHTbl n matepuanbl

Mcnonb3yloT peareHTbl U3BECTHOM aHA/IMTUYECKOW YNCTOThI.

A.3.1 Katanusatop (keneso, meAb).

A.3.2 BoccTaHOBUTESb, BOAOPOS UM MOPOLLOK LIMHKA.

A 3.3 CepTucuumpoBaHHbIi cTaHAAPTHBIN 06pa3sey, WaBeneBo KUCNOTbl, Hanpumep. SRM 4990c.
A.3.4 PacTBOp KMCNOTbl, 0COG0 YNCTbINA; He cogepxXalleil yrnepoga.

A.3.5 Xwnakuit a3or.

A.4 O6opyaoBaHue

O6blyHOEe NnabopaTopHoe 060pyAOBaHMEe N BYACTHOCTU cregytoLlee.
A.4.1 O6opypoBaHue 4Na NOAroToBKN NPobbl.

A.4.2 JloByuKa C UCNO/Ib30BaHNEM XNAKOro asoTa.

A.4.3 Macc-cneKTpoMeTp C yCKOpuUTenem.

A.5 Metopguka

A.5.1 PacTBOp Kkap6oHaTa nomeLlarT B cocy/ A1 IKCTpaKumu.

A.5.2 MoacoeAnHAIOT yCTPOWCTBO A5 f,03MPOBaHNA pacTBOpPa KUCIOTbI.

A.5.3 TpoBOAAT OUYNCTKY COAEPXMMOro cocyga u ycTpoiicTea ANA [03MpoBaHuA (Aerasauuns, yaasneHne pactso-
peHHbIX N2u 0 2us BO3ayXa).

A 5.4 [lo6aBnalT pacTBOP KMCMOTbI B pacTBOp kap6oHara.

A 5.5 YpansaioT BoAAHON nap. NpYMeHsAs NI0BYLLUKY, 3aM0/IHEHHYIO alleTOHOM W CYXVM /ibA0M.

A 5.6 O6pasytowuniica C02ynaBnmBatoT B /IOBYLUKE, KOTOPYIO MOrpyxaroT Bxuakuii N2 (A 4.2).

A.5.7 TMepeHocAT C 02BycTaHOBKY AN NOAy4YeHus rpaduTa.

A 5.8 Bcnyuyae ot6opa npo6bl raza B eMKOCTb, AE€NCTBYIOT MO TOM Xe npoueaype, HaumHas c A.5.5.

B kauecTBe anibTepHaTMBbI, NPO6bI ra30B MOTYT ObITb NpoOaHasIn3MpoBaHbl ¢ ucnosb3oBaHnem YMC (A.4.3). ocHa-
LWEeHHbIM NPSAMbIM BBOAOM ra3oo6pasHbix NPo6 1 ra30-COBMECTUMbIM UCTOYHUKOM MOHOB.

Faszoo6pasHble NPobbl MOryT 6bITb BBEAEHbI B YCTAHOBKY A1 NOAyyYeHuUs rpadnTta 1M60 C NOMOLYbIO KBapLeBoii
TPY6KM, NM60 Nocne TOro, KAKOHW GbIIN YNOB/IEHbI @ TOBYLLKE, OX/1aX4aeMol XNAKOM a30Te, C MOMOLLbIO NOoCc/eAyoLero
HarpeBaHus. 3aTem ras npeobpasytoT BrpaduT (A.3.2). ncnonb3ys XesnesHblii nnv MeaHbIn katanusaTtop (A.3.1) cornacHo
ypaBHEHUAM:

COr ¢ H2—HrO ¢ CO. (A.1)
CO ®mH25 HD ¢ C. (A.2)

10
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MpnmMeyaHNne — B KavyecTBe aibTepHaTMBbl MOXeT ObITb NPOBeAeH NPOLECC BOCCTAHOB/IEHUSA C UCMO/Ib30Ba-
HVeM LKnHKa, Nnpn ycsioBuUn, 4TO €ro TOYHOCTb N NPeyn3NOHHOCTb KOHTPO/IMPYKOT aTTeCTOBaHHbIMU MeTO4UKaMu.

A.5.9 O6ecneunBaloT NO/IHOE BOCCTAHOB/IEHNE yrnepoga Ao rpacduta, nsberas hpakyMoHMpoBaHms (Hanpumep,
BblJeNleHNsl BOAbl, KOHTPONMPYS AaB/ieHne peakLuMoHHO cpefbl).

A.5.10 lpadunT cnpeccoBbIBAOT A0 pasMepa MULWEHN N NOMeLW AT Ha AUCK-CENeKTop C ayelikamn ANnsA o6pasuos
ans 3arpy3kn B YMC (A.4.3). BuoHunsatope YMC ny4yok MOHOB Le3unsa (Cs*) c BbICOKOW aHeprueli hoKyCUpyOT Ha MULLIEHW.
B pe3ynbTaTe nosy4varTcs OoTpuLaTes/ibHO 3apshXeHHble WMOHbI aTOMOB MULLEHW, NMPOM3BOASA MY4YOK MoHoB C". MullieHun
[O/MXHbI pacnonaratbCs Ha paccTosaHUM B 10 MM Apyr OT Apyra, YTo6bl n3bexaTb NepekpecTHOro 3arpsA3HEHNA N CMellaTb-
Csl BO BpPeMsi pacnbliieHusl, YTo6bl NPeAoTBPaTUTb MOSABMEHUS JIYHOK, BbI3blBaOWMX (hpakLMOHNpOBaHUe. 3aTeM My4ok
oTpuuaTelbHbIX MOHOB (hOKYCUPYIOT C MOMOLLbIO JIMH3bI HA PeKOM6UHaTope. Ha 3ToM y4yacTke psaj MarHutos yaanseTt n3
MOHHOTO My4yKa HeyrnepofHble MOHblI U pasgenseT Tpu nsoTtona yrnepoga (12C, ,3C u ,4C). 3aTem AUCK MopynsaTopa
dhunsnyeckn 610kMpyeT 60NbWNHCTBO NOHOB 12C, 4TO ocnabaseT Nyykn NOHOB yriepoaa AN Noc/neAyoLero ux o6bLean-
HEHUSA B ejNHbIN NYYOK A1 OJHOBPEMEHHOTO BBEleHNS 8 yCKOpUTESb.

A.5.11 BTaHAeMHOM ycKopuTene noHbl C" hoKyCcupyrTCs, yCKOPAIOTCSA N HaNpaBAslOTCA KTEPMUHaNy yckopuTens,
rae nepesapsxatoTCs [0 NOMOXUTENbHbIX MOHOB. DTW NONOXUTENbHbIE MOHbLI MPUOGPETAIOT AOMO/HUTE/IbHYIO SHEPTUIO B
VOHHOM «064MparoLemM» KaHase 1 YCKOPSTCA 0 BbICOKMX CKOPOCTei, YTo MO3BO/IAET UX TOYHO pa3fesinTb B BbICOKO-
3HepreTMyeckoM mMacc-crnekTpomeTpe

A.5.12 WNHTeHcuBHOCTM nyykoB >2C 1 ,3C n3MepstT BYalwax ®apagesn (TUNUYHbIA TOK 250 HA).

A.5.13 TMy4yokunoHoa 14C oumnLaloT 3/1eKTPOMArHMTHbIM MacCOBbIM aHa/IM3aTOPOM U e TEKTUPYIOT C UCMOJ/Ib30BaHM-
em nm60o rasoBoii Kamepbl, IM60 NOSTYNPOBOJHMKOBOrO AeTekTopa. [leTekTop Npyv HeEO6XOANMOCTM MOXHO OTAeNUTb OT
BakyyMa yCKOpPUTessi TOHKOWM MmeTannm4yeckoii oonbroii.

A.6 BbluncneHue pes3ynbTaToB

CooTHoweHna nsotonos <4C”2C nnun ,4C/,3C n 13C/12C onpefensitoT OTHOCUTENbHO CepTUMULMPOBAHHOIO CTaH-
papTtHoro o6pasua (cm. npunoxeHue E).8ce 3HaveHnsa pwC. NonyvyeHHble U3 pagnoyrnepoaHOro aHanmsa, 40/KHbl 6bITb
CKOppeKTUpoBaHbl 415 hpakLuuii No n3otTonam c NpMMeHeHNeM AaHHbIX N0 CTabuIbHOMY U3oTony yrnepoga (3HavyeHuve 13&
OCHOBaHHOEe Ha N3MepeHHOM OoTHoweHuu ,3C/,2C).

PacuyeT konunuecTtBa 14C B kaxpaoli npo6e B pTC NpoBOAAT 8 COOTBETCTBUMN CO CTaHAAPTU30BaHHOW MeToAMKOl Ans
n3mepeHusa YMC. npuBegeHHoli BE 4.2.2.
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MpunoxeHne B
(o6a3aTenbHoOe)

MeToguka onpefeneHnsa cogepxaHnsa 14C ¢ NpMMeHeHneM XUAKOCTHOro
CUMHTUNNALNOHHOIO cyeTymka

8.1 O6Wwure NoNoXeHUs

HacTosluwee npunoxeHne onnucbiBaeT MeToAnKy onpegeneHns 14C metogom XX CC Bnpobax C 0 2n oTxogsuwero rasa
B BblGpOCax CTalMOHAPHOro NCTOYHMKA.

B.2 OCHOBHble NpUHLUNbI

X CC onpepaenseT oTHOCUTe/IbHOE cofepxaHne nsotona 14C KOCBEHHO, MOCPeACTBOM perucrpauyuy 6eta-4yacTul,
ncnyckaemblix UM BCMeACTBUE PajMoaKTUBHOro pacnajga. beta-yacTuubl perucTpupytoT nyTeM ux B3anMMomeincTBusi co
CUMHTUNNATOPOM

CyLiecTBYIOT ABa MeTO/a, KOTOPble MOTyT 6bITb MCMNO/Ib30BaHbl A4/151 NOATOTOBKM 0To6paHHoro C 02415 nsmMepeHus
aKTUBHOCTH:

- C02. u3BneYeHHbI N3 0OTXOAALLEr0 rasa, npespatwatoT B 6eH301. OTOT 6eH30/1 NepemMellnBaloT C OpraHNYeckum
pacTBOpPOM, coAepXaluM CUMHTUNANATOP:

- C02. M3BNEYEHHbIN U3 OTXOAALWEro rasa, ynasivBalT B pacCTBOPe aMnHa TakuMm 06pa3om, 4To6bI 06pa3oBbiBa-
nnck kap6amaTbl. TO pacTBOP CMeLMBalOT C OPraHMYeCckKUM PacTBOPOM, COAEPXAaLLUM CLUUHTUANSALNOHHbIN peareHT.

AKTUBHOCTb cMech "4C N3MepSstoT XUAKOCTHLIM CUUHTUANALMOHHBLIM CHeTYMKOM B 6ekkepensax (Bk). 9Ty namepeH-
HYI0 aKTUBHOCTb NPO6bI NCMOMbL3YIOT A5 pacyeTa CTaHAapTU3MPOBaHHOMO M HOPMa/In3oBaHHOTo codepxanuna ,4C (B egu-
Huuax pTC) ANA KaxAolh npobbl OTHOCUTESIbHO M3BECTHOI akTuBHOCTM ,4C B cepTMMULMPOBAHHOM CTaHAApPTHOM
ob6pasue.

B.3 PeareHTbl n matepuansl

Mcnonb3yloT peareHTbl TO/IbKO O6LENPUHATON aHaIMTUYECKOW YNCTOTbI U ANCTUNNINPOBAHHYO AN AENOHU30BaH-
HYI0 BOZY WM BOAY 3KBUBAJIEHTHO YNCTOTbI

B.3.1 O6wwne nonoxeHuns

B.3.1.1 CepTucunumpoBaHHbIi cTaHAapTHbIV 06pasel, WaBesieBoOW KNCNOTbIl, Hanpumep. SRM 4990c.

B.3.1.2 PactBop HCI, 5 monb/n, nnn pacteop H2S04.4 monb/n.

B.3.1.3 Cyxoii neg.

B.3.1.4 CUMHTUNNALWNOHHBIN KOKTENb.

B.3.1.5 AMUWHOBbLI pacTBOp A/ yNaBAUBaHUA, Hanpumep. 3-MeTOKCMMpPONuWAaMuH B 3TaHoNaMuHe oT Carbo-
Sorb E'tol).

B.3.1.6 14C-mapkKupoBaHHble pacTBOpPbI, A4/19 NCMO/b30BaHNA B KA4eCTBE BHYTPEHHEro cTaHgapTa.

B.3.2 MeTop c ucnonb3oBaHuem 6eH3ona

B.3.2.1 MeTannunyeckunii nnTunii.

B.3.2.2 KoHueHTpupoBaHHas hoccopHas kmucnorta.

B.3.2.3 XpomoBbIii niv BaHagueBbll KaTanusaTtop.

B.3.2.4 Xwpgkunit asoT.

B.4 O6opypoBaHue

Upes3BblualiHO HU3KME YPOBHW PajMoakTMBHOrO M3oTona yrnepoga fAaxe B 6uomacce (B atmoctepe 3emnn
npn6an3nTenibHo 1+10-,0 %) TPeGyHOT AONONIHUTE/IbHBLIX MEep NPefOCTOPOXHOCTU 415 TOYHOTO n3mepeHns 14C.

CnepayeT cob6toartb 0CO6YH0 OCTOPOXHOCTb A1 UCK/IKOUYEHUA BIMAHUA KOCMMWUYECKOro paguaunoHHoro oHa un
choHa okpyxatoLei cpebl, NpeACcTaBMEHHbIX APYTVMU CYLLECTBYOLWUMN PaAnMon3oTonaMm, 3N1eKTPOHHOTO WyMa U HecTa-
6WNBHOCTU. a TaKxXe APpYrnx hakTopos. 3TN hOHOBbIE (DAKTOPbLI OFPaHNUYMBAIOT TOYHOCTb, NPELM3NOHHOCTb.

Mo3TOMy Ka4ecTBO MCNO/Ib3yeMOoro o60pyA0BaHNA 1 ero HagexHoe PyHKLMOHMPOBaHMe AB/AITCA KPpUTUYECKUMU
hakTopamu NoslyYeHns pesybTatoB, COOTBETCTBYIOLWNX YCTAHOB/IEHHbIM TEXHUYECKUM TpeboBaHNAM.

B.5 Metoguka

B.5.1 O6uwwue nosoxeHus

Hannyudwine TexHUYeckne xapakTepuUCTUKN MOJyYeHbl Npu npesBpaleHnn oTob6paHHoro C 02 B 6eH30/ 1 nocneay-
lolemM nogcyerte akTMBHOCTM 6eH30/1a B NOAXOAALWEM CUUMHTUNNALMOHHOM KokTeine (B.3.1.4), kak Hanpumep, yCTaHOB-
neHo B [6].

11 Carbo-Sorb E® siBnsieTcs npumepom noaxoAsieli cepuiiHo BbinyckaemMol npoaykunu. MIHdopmaumsa npusegeHa
ANs yao6cTBa nosib3oBaTesieli HACTOSILEro cTaHAapTa 1 He siBNsieTcs peknamoii MCO gaHHOW npogyKumu.
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Takxke MOXeT 6bITb NCNO/Ib30BaH METO/ NPSIMOro n3mepeHns akTuBHoctn C02. yIoBNIEHHOrO B BUAe Kap6oHaToB.
B aTom cnyyvae C 0 2ynasnmsaroT NoAX0A5ILMM PpacTBOPOM, N NepeMeLllnBatoT C paCTBOPOM, CoAepxaliMm CULUHTUNNATOP.
MoCKONIbKY MOXEeT y/aB/iMBaTbCsA NNLWb OrpaHNYeHHOe KOIMYeCTBO yrepoaa, To BbibnpaTk 3TOT MeTo Heo6XxoAMMO ANs
npo6 C 0OTHOCUTE/IbHO BbICOKUM COZepXXaHnem 6MOreHHoro yrnepoga.

MeToavka Ana meToga npeBpalleHnst B 6eH30 npuBegeHa B B.5.2 1 AnA metoga npsamoro nsmepenus s B.5.3.

B.5.2 lpeBpaleHne B 6eH30N

OTo6paHHbIli C 02 pearnpyeT B CTEXMOMETPUYECKOM COOTHOLIEHUN (B OTHOLWEHMM 3:1 NNTUA KyriepoAy)c pacnnias-
NeHHbIM NuTnem (B.3.2.1). koTopbI/i NpeaBapuTeNbLHO HarpesatT A0 TemnepaTtypbl 700 ‘C.

MonyuyatoT Li2C2 nyTem MeasieHHoro BeeAeHns C 02 B pacnsiaBfieHHblli NMNTUIA B cocyfie U3 HepxaBetlowel ctanun
(MNn 3KBUBANEHTHOM) NOA BaKkyyMoOM caaBfneHnem meHee 135 mMa.

Li2C2 HarpeBatoT g0 TemnepaTypbl NnpnbansntenbHo 900 ‘C nnomewatoT nog BakyyM Ha 15—30 MUH ANna yaaneHus
HenpopearmpoBaBLUMX ra30B U 3aBepLUEHNA peakuun cnHtesa LI2C2.

Li2C2 oxnaxpaatoT A0 KOMHATHOW TemnepaTypbl ¥ OCTOPOXHO MoABepratT rMaponunsy AUCTUAIMPOBAHHOW unu
[enoHn3npoBaHHOl Bofol A0 o6pa3oBaHMA razoobpasHoro auetuneHa (C2H2) nytem go6aBneHus BOAblI NO Kanne B
cocya,.

MonyyeHHbIM aueTuNeH BbICYLUMBAKOT, NPOMycKas ero Yyepes SIOBYLIKY C cyxum nbaom (B.3.1.3). u Bnocneactesumn
BbICYLUEHHbIV aLeTuIeH cobuparoT B SIOBYLLKE, OX1aX/AaeMON XNAKUM asoTom (B.3.2.4).

AueTuneH ounwatoT NyTeM NPONycKaHWs Yepes /IOBYLIKY ¢ (OoCcdopHOIi kucnoToii (B.3.2.2). 4To6bl yopaTb cnefbl
npuMeceii, 1 c NOMOLLbIO TOBYLIKW C CYXMM JIbAOM yansioT Boay.

Fa3z C2H2 kaTannTuyeckun npespawiatoT B 6eH301 <C6H6) nyTeM MefneHHOl nogayun aueTusieHa Ha XpOMOBbIi kaTa-
nnsatop (B.3.2.4). HarpeTblii go Temnepatypbl 90 *C nnu Bbllwe, C NCNOb30BaHMEM KOXYXa C BOAAHbIM OX/1axaeHnem ans
TOro, 4To6bl N36€eXaTb Pa3OXeHNA OT NeperpesBa BO BPEMs 3K30TePMUYECKOWN peakuyuu.

NMpuMeuyaHne — 8 KayecTBe a/ibTepHaTVBbI NPU TemnepaType OKPyXatowei cpeldbl MOXET MCMNO/b30BaTbCs
BaHaAueBblli kKaTanusaTop.

BeH30n BbIAeNAOT M3 KaTanusatopa HarpeeaHuem npu Temnepartype ot 70 ‘C go 110 ‘C. n 3atem cobupatoT nog
BakyyMOM npu Temnepatype 78 “C. 3aTem 6eH30/1 3aMOpPaxunBatoT A0 MOMeHTa NpoBeeHUsA nojcyeTa ero akTMBHOCTU.

PafoH MoxeT 6bITb yAasieH Npu npokayvke 6eH30n1a nNpy TeMnepaTtype Cyxoro fibja.

CmMewnBatoT 6eH30/1 U CUHHTUAMSALMOHHYIO XMUAKOCTb NPU MNOCTOSIHHbIX 06beMe 1 Nponopuuun, B ciyvyae Heo6xo-
OVMOCTN 6eH30/1 MOXeT 6bITb pasdbaBneH 6€H30/10M, MNOMYUYEHHbIM M3 MOME3HbIX nckonaemMblx (99.999 % uncToTel, 6e3
TnodeHa).

Ecnun TpebyeTtca aHanus nsotona 13C. npeacTtaBuTenibHas aHanMTuyeckas 4yacTb Npobbl fosmkHa 6biTb OTO6paHa
cneunanbHO Ana onpegeneHns 13C.

B.5.3 lMpsamoe namepeHune

B.5.3.1 O6wue nonoxeHuns

MeToanka NPsSIMOro NOrnoLWeHUs MoXeT GbITb UCMO/Ib30BaHa NPK YCI0BUU, YTO MOTYT 6bITb JOCTUTHYTbI TpebyeMble
paboune xapakTepucTuku.

CKNaHKy ana abcop6ummn 3arpyxatoT U3BecTHbIM 06bemMom abcopbeHTa C02(B.3.1.5). CneayeT ncnonb3oBaTb He
6onee 80 % abcopbuMOHHOW emKocTu, ans Carbo-Sorb E a6cop6uMOHHAsi eMKOCTb COCTaB/isieT NpPUBAN3NTENBHO
4,8 -10_3monb/Mn. MNepea npoueccom abcopbummn kKonby criefyeTt oxnagute BnegsaHon 6aHe. Mpo6a rasa noctynaeT nps-
MO 13 3/1aCTUHHOI eMKOCTUN UM ra3oBoro 6a/10Ha, Win Nocsie BblAeneHns ns kap6oHaToB Npu geicTeun kucnoT (B.3.1.2)
Ha XUAKUii unv TBepAabli nornotntens COr

Mocne nornoweHns C02 abcop6eHT NepeHOCAT B BUasly A9 Nocneaylolwero usmepeHns. Npu6asnatoT K Hemy
paBHbli 06bEM CUUHTU/IIALMOHHOTO PacTBOPa U CMEChb FTOMOTEHU3MPYIOT.

B cnyuae ecnun C 02 BbicBO60XJaeTCcsA U3 KAp6OHATOB W. TaKMM 06pa3oM. He COePXUT Apyrue rasbl, TO CKAAHKa ANS
abcop6umm MoOXeT 6bITb 3aMeHeHa Buasoli. B aTom cnyvae MoOryT 6biTb MPOMYLLEHbl HEKOTOPbIE 3Tamnbl NepeMeLleHnst
XWAKOCTU (N. COOTBETCTBEHHO, YMEHbLLeHa BO3MOXHOCTb [JJONO/IHNTENbHbIX MOrpelHocTel).

Ecnu oT6mpath C 02 Hanpsimyto B BUasy. TO HEBO3MOXHO 136exaTb NoTepb, BO3HMKALWMX BC1eACTBME HEMOHOTO
norsolweHns, oco6eHHO Ha No3aHeli cTagumn npouecca. 3TO MOXHO y4YecCTb, B3BECUB Buasly ¢ abcop6eHToM (Hanpumep.
Carbo—Sorb E) o 1 nocne nornoweHuns (C Hagnexalien Koppekuneit 415 He3HaYUTeIbHbIX U3MEHEHWNI Macchbl, UCNOJb-
3yemMoli nocyabl UT. A4.).

KonnyectBo BOASHOro napa, nepeHeceHHoro 1 Nor/10lWeHHOro, MoXeT 6bITb MMHUMU3UPOBAHO, a Takxe onpeaene-
HO KO/INYECTBEHHO MPU XPaHeHNN OxNaxAeHHoro cocyaa c C 0 2npu TOYHO yCTaHOB/IEHHOW TemnepaTtype, B 3TOM c/lyyae
MOXHO A0MNYCTUTb, YTO BblAe/IAeMblii ra3 COCTOUT TOsbko U3 C02 1 H20. npuyem napuuanbHoe faBsieHne Moc/efHero,
onpepenaeTcs TO/IbKO TeMMnepaTypoii U COCTaBOM XWAKOCTU.

BbigeneHune C 0213 pacTBopa abcopbepa C LWeoYubo f0/IKHO GbITb MPOBEAEHO NMPU KOHTPOIMPYEMOM 3HaveHumn pH
cpefbl B Anana3oHe oT 7 Ao 5.5. N3BecTHO, 4YTO N1106ON HUTPUT-MOH MOXeT 6biTb noraoweH atum pactsopom. NO.'N0O2
cnefoBaTesIbHO, MOXET BblAeNsATbCA N3 abcopbLMOHHOro pacTBopa B kadecTBe HN 02B O4eHb He3HAUNTE IbHO CTEeNEeHN.

Mcnonb3oBaHWe BHYTPeHHero ctaHaapTa No3BOIMT ONpeAenTb U CKOPPEKTUPOBaTbL COBOKYMHbIN 3 dhekT, NposB-
NALWNIACSA B HEGO/bLLOK NOTepe TOYHOCTU.

Ecnn TpebyeTca aHanus nsotona ,3C. npeAcTaBUTeNIbHaa aHanuTUYeckas YacTb NPo6bl A0/KHA 6bITb OTOGpaHa
creunanbHO s onpegesneHns 13C.
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MpumeyaHne — AGCOPGEHT, coaepXawmMii NEPBUYHbIA aMUH, NpU peakuun ¢ ABymsa Yactamu CO02 o6pasyeT
kap6amaTtbl. 9TK KapbomaTtbl 3HaUMTENLHO 60M1ee yCTONUMBBLI NPY 3HaAYEeHUAX pH HWXe 7. 4eM kap6oHaTbl; 0O4HAKO Npu ANu-
TenbHOM nepuoge noacyeTa HEKOTOPble kKap6amaTbl MOTYT pa3pylwnTbCS NoA AeliCTBUEM KUC/OTbI, YTO NPOAB/SAETCS € BU-
Ae notepb C 02.3TUX NPo6/1EM MOXHO n3bexaTb NPU NCMNOMb30BaHUN 60/1ee COBMECTUMbIX a6COPOMPYIOLWNX N CUUHTUANSA-
LMOHHbBIX XXNAKNX CMecCeli.

8.5.3.2 M3mepeHune XXCC
Buany. cogepxaulyto cmecb, nomewatoT BXXCC 1 npoBoaaTt usmeperHune. O6bI4HOE BPEMSA n3MepeHnii coctasnaeT
oT 6 4,0 24 yacoB. BbIxoAHOW curHan npmn6opa npeo6pasytoT B 3Ha4YeHUe akTUBHOCTY Mo chopmyie

(B.1)

rae A — UMMy/bCbl B CEKYHAY. BK.
E — WHTEHCMBHOCTb U3/TYYEHUS B CEKYHAY;
MN— paccuunTtaHHasn appekTMBHOCTL ycTpolicTBa (0 < u< 1).

MpumeuyaHne — VIMNyIbCbl B CEKYHAY 06bIYHO COKpALL AT Kak Cps.

AKTMBHOCTb Mpo6bl CpaBHMBAKT C CEPTUGUUMPOBAHHBIM CTaHAAPTHbIM o6pa3uom. Yucno peructpauymini ,4C
[paBHOE KONUMYecTBY 6eTa-nmnynbcoB pacnaga 14C B pagnomeTpuyeckmnx getektopax ()KCC)] OTHOCAT KUncny perncrpa-
L1t cepTMMLMPOBAHHOTO CTaHAapTHOro o6pasua, Nosly4eHHOMY Npu TEX Xe YCI0BUSX.

CnepfyeT UCNONb30BaTb MeTO/ BHYTPEHHero cTaHjapTa A8 NpoBePKN BO3HUKHOBEHUSI XMMUYECKOTO UK onTuyec-
KOO 3aTyXaHua ANS Kaxgol npobbl WAM AN KaxAoro Tuna npobbl. C 3Tol Lenbio cnegyeT UCNosib3oBaTb COOTBET-
cTByloLWMe MmeyeHble ,4C KOMMNOHeHTbI. Koraa oto6paHHblli C 02 nornowaeTcs B pacTBOpe NepBMYHOrO amMmuHa, cnegyet
MCNONb30BaTbh MEeYEHbI pacTBOp Ha OCHOBe Kap6oHaToB (B.3.1.6).

M3mepeHre cnegyeT NpoBOANTL BMECTE C MU3MePeHUEM XO/10CTO Npo6bl.

B.5.3.3 Koppekuusi xonocTtoli npobbl

XonocTtoe 3HavyeHne [O/HKHO 6bITb NOMYYEHO C Ucnonb3oBaHnem pacteopa C 02 wun3 kapb6oHaTOB, NOMyYEHHbIX U3
nosie3HbIX MCKONaeMblX, C 06 MM KO/IMYeCTBOM Kap60HaTOB B Anana3oHe Ux cofepxXaHus A9 0To6paHHOl Npo6bl.

[lns 3TOI X0N0CTO NPOGLI CHET JO/MKEH NPOU3BOANTLCS B TEHEHME TOT0 Xe NPOMEXYTKa BPEMEHM, YTO 1 NPpU U3Me-
peHun dakTnyeckoi Npobkl. B pesynbTaTte nonyyaoT (DOHOBLIN ypOBeHb 41 Lie/10i crucTeMbl (060py/A0BaHNe U peareHThbl).

CraTucTuyeckas norpewHocTb cyeTa MMNybLCOB, hOHa 1 CTaHAAPTHOro o6pasua, AB/sieTcs pe3y/ibTaToM npotLec-
ca 3aTyxaHusa nmnynbcos (MyaccoH). CnefgoBaTtenibHO, TOYHOCTb pe3y/ibTaTa 3aBUCUT OT Ync/la PerncTpupyeMblX UMMy b-
COB. rAe OTHOCUTEeNbHas MOrpelwHoCcTb 06paTHO NPOMopLMOHaNbHA KBaApaTHOMY KOPHIO M3 4YUC/ia MMMY/bCOB.
CymMmapHasa MorpewHocTb npeacTaBiseT co6oii KOMOMHaLMI0 aHaNMTUYeCKUX NOrpellHocTeli 1 norpewHocTed cueta
cTaHpgapTHoro o6pasua nonpegeneHuns oHa.

Mpefen o6HapyXeHWA cyeTuYMKa ABSETCSH BaXHbIM NapaMeTpOM, MOCKO/IbKY B 60/blleli 4acTu OH onpegensieT
YYBCTBUTENLHOCTb BCeil aHanMTU4yeckoii npoueaypbl. YyBCTBUTENIbHOCTb O6GbIYHO BbIPaXalT KakK «HWXHWIA npepen
o6HapyxeHua» (HMO). 3Ta BennumHa npepacTaBfisieT CO6GON HaMMeHbllee KO/IMYECTBO PaAMoakTUBHOCTM, KOTopoe
cTaTucTUYecky otanyaetcs ot poHa. HMO MoxeT 6bITb BbIYUC/IEH N3 BPEMEHUN NOoACYeTa, CKOPOCTU cyeTa Npobbl N hoHa,
yunTbIBas BpeMs nojcyeTta 418 poHa 1 npobbl.

(B-2)

rae E{Rn LLO) — HWxHWi npeaen o6HapyXeHus;
*i-u ¢ *1-N — KoappuymeHT oxBaTa (TUNUYHOE 3HaYeHne: 1 645);

£(510) — ckopocTb cyeTa hoHa:
/0 — Bpems cyeTa hoHa;
tb — Bpems cuyeTa NpobbI.

B.6 BbluncneHune pesynbTtartos

DOHOBYIO CKOPOCTb CYeTa CYeTUMKa BbIUMTAIOT N3 CKOPOCTM cyeTa Npobbl A4NA NONYYEHUS YUCTOR CKOPOCTU cyeTa
npo6bl. AKTMBHOCTbL 14C (OPM) nony4atoT, NpnBOAA CKOPOCTb cYeTa K CKOPOCTU cyeTa cepTUdULMPOBAHHOIO cTaHaapT-
Horo o6pasua wasenesoi kucnotbl. SRM 4990c¢ (B.3.1.1).

BbluncnaoT KonmyectBo “*C B Kaxgoli npo6e B prnC B COOTBETCTBMW CO CTaHAapTU30BaHHON npoueaypoi ans
n3mepeHuin XXCC. npuBeaeHHo B E.4.2.2.

MonyyeHHble BeNMUUHBLI PTC TPebyroT KOPPEKTUPOBKY A1 M30TOMHOIO hpakuMoOHMPOBaHUA C UCNO/Ib30BAHNEM
oTHoweHwus ,3C/’2C no chopmyne (E.7).

EcnucyuecTByeT CABUT MOCTOAHHOW 1i13C (BO3MOXHO, perMoHanbHbiii), KOTOPbIA MOXeT 6bITb OTHECEH K GUOTreHHOW
[one yrnepoga, aTo 3Ha4yeHne MOXHO Ucnosib3oBatb. ECnu He umeeTcs Hukakol nHopmaunm o casure 1A13C. To cnegyet
MCNOMb30BaTh AlaHHble aHa/In3a N3MepeHHOoro cogepxaHunalic.

NMpumeyaHune — B[21] npegnonoxunu, yto casur i,3C paBeH 25 *1», 3TO COOTBETCTBYET «MOCTY/INPyEMOMY
cpeAHeMy 3HauYeHuto AJ151 3eMHO APEeBeCUHbI».
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Mpunoxexune C
(o6a3aTenbHOE)

MeToauka onpegesieHns cogepxaHua 14C ¢ npumeHeHnem 6eTa-noHm3aumm

C.1 O6uwmne nonoxeHns

[laHHOe NpuNoXeHne onucbIBaeT MeToAnKy onpegeneHuns ,4C cnpumeHeHnem B/ BC 0 2n npo6ax oTxoasuero rasa
B Bbl6pocax CTaunoHapHOro NCTOYHMKA.

C.2 OCHOBHble NMPUHLMUNbI

MeTog BV ocHOBaH Ha KOCBEHHOM onpegeneHun nsotona 14C. B 3Tom meToAe UCNONbL3YIOT U3NydeHne 6eTa-4yacTuy,
BC/MeACTBME pafMoakTUBHOro pacnaga mnsotona 14C. OnpepenatoT 6eTa-yacTuubl NOCPEACTBOM pas3pafoB MMMYNbLCOB
TOKa MeXAy BbICOKOBO/IbTHbIMU 3M1€KTpoAamMu B NMPOMNOPLMUOHASIBHOM Fa3oBOM cYeTymke. DTU UMMYNbCbl MHULUUPYIOT
6eTa-yacTuubl. MpUHUUN AeTeKTUPOBaHUA HanoMnHaeT paboTy cueTuunka elirepa—Miwonnepa (CIrM), pasnuuune 3aknio-
YaeTcs BMexaHM3mMe o6pa3oBaHNsA 1aBUHbI 3/1IEKTPOHOB B cHeTUurKe. [1/1 NPUMEHEHURA 3TOro metoga npo6a Ao/MKHa 6bITh
B Buge C02 unn npeobpaszoBaHa B C02. C 02. n3BneYvYeHHbIli U3 AbIMOBOrO rasa, o4yunwatT, 4TO6bl OH COOTBETCTBOBAs
paboyemMy rasy B NponopuuoHasibHOM ra3oBOM cCUHeT4YMKe, Hanpumep, yaaneHneM 3M1eKTpooTpuuaTe/ibHbIX NpuMecei,
Hanpumep kucnopoga. S 02. napoB BoAbl U pafoHa. YncToTa rasa ABASAeTCA KPUTUYHOW (Hanpumep, yposeHb 0 2 oNXeH
6bITb 3HAYMTENILHO HUXE HECKOIbKUX MUKPOSIMTPOB Ha NINTP).

CyeT nNpob6bl NAeT HECKONbKO AHEN B CUCTEME cyeTa U3NYyYEHUS Masioil MHTEHCUBHOCTU ANS AOCTUXEHUSA yncna
CYeTOoB, ,OCTATOYHOrO ANA TPeGYEMOWN CTAaTUCTUHECKON TOYHOCTH.

C02. HaxoasAWWACA Nog AaBeHNEM B LeHTpanbHOl Tpybke (06bI4HO Npn 0.2—0.3 Mla), BBOAAT B NPOCTPaAHCTBO
MeXAy LeHTpasibHbIM 3/1EKTPOAOM U CHETHON CTEHKOM, Haxoaslweecsa NoJ BbICOKAM HanpsixeHneM. VMloHu3auus cpegbl,
obycnoBrieHHan NPOXoXAeHneM [1-yacTuubl B pe3ynbTate pacnaga 14C. npossnseTca B BUAE MOHU3ALMOHHOIO cneja n
NaBUHOOGPA3HOro MOTOKa 3/1IEKTPOHOB. OTOT MOTOK M3MEPSIOT KaK 3/1IeKTpuyeckuii nmnynsc. /llobble npumecn B rase
nogasnsaT obpasoBaHne NaBuHbl 3N1EKTPOHOB, YTO NPUBOAUT K HEOBHAPYXEHUI0 HEKOTOPbIX akToB pacnaga. yucno
MMNY/IbCOB B MUHYTY M aKTUBHOCTb NPo6bl onpeaensoT NPOoNnopLUUoHasbHbIMU ra3oBbIMU cUHETYUKAMU. ITY N3MEPEHHYIO
aKTUBHOCTb NPO6blI OTHOCAT K U3MEPEHHOW aKTUBHOCTU CepTUPULMPOBAHHOIO CTaHAapPTHOro o6pasua C M3BECTHbIM
KonmyectBoMm ,4C NS NONYyYeHUs CTaHA4APTU3NPOBAHHOIO M HOPMann3oBaHHOTo cogepxaHua 14C (B p1C) gna kaxpaoi
npoo6bl.

C.3 PeareHTbl no6opygosaHue

Mcnonb3yoT peareHTbl TO/IbKO O6LWENPUHATON aHaMIMTUYeCKOW YNCTOTbI Y AUCTUIIMPOBAHHYIO UIN AENOHN30BaH-
HYIO BOAY WY BOAY 3KBUBA/IEHTHOW YNCTOThI.

C.3.1 PeareHTbl n matepuanbl

C.3.1.1 PacTtBOp Kucnotbl, Hanpumep HCIS monb/n unu H2S 04 2.5 monb/n.

C.3.1.2 UWenoyHoii pactBop, Hanpumep KOH unn NaOH oT 2 monb/n fo 4 monb/n.

C.3.1.3 Cyxoii neg.

C.3.1 4 OpraHuyeckuii pacTBOpuUTENb, aLeTOH NN 3TUNOBbIV CNVPT.

C.3.1.5 Xupgkwnii a3oT.

C.3.1.6 CepTudnunpoBaHHbIli CTaHAaPTHbIV 06pasel, WwaseneBo KUCNOTbI, HanpuMep SRM 4990c.

C.3.2 O6opypoBaHue

C.3.2.1 CucTtema gnsa nssneyeHmsa us kapéoHatos C 0 2. yNOB/IEHHOTO B /IOBYLLUKE C We/104HbIM PacTBOPOM.

C.3.2.2 Cuctema ounctku C 02. Hanpumep, C UCNOJIb30BaHWEM aKTUBMPOBAHHOIO YI/s.

C.3.2.3 Cuctema A4Na NOAYyYeHUS YCTAHOBIEHHOIO Ko/inyecTBa Npobbl, HaNpUMep, NCNosb3yoLlan ycTaHOBeHNe
onpegeneHHoro aasnieHnsa C 02 B hukcMpoBaHHOM 06beMe NPy U3BECTHOW TemnepaType.

C.3.2.4 CwucTtemagns npurotoB/ieHNa Npo6 cTaHAapTHbIX 06pa3LoB 1 POHOBbLIX NPO6.

C.3.2.5 CucTtemacueTa n3siy4eHUss Masioit UHTEHCUBHOCTM C UCMNO/Ib30BaHNEM ra3oBOro NPOMNOpPLMOHaNIbLHOTIO CYeT-
yumka.

Mpu6opbl, ncnonb3yemble A4Ns n3mepeHnii BU, ABNAOTCSA BbICOKOTEXHOTOTUYHBLIMW YCTPOMCTBaMu, padpaboTaHHbl-
MU B HECKOJTIbKUX MHCTUTYTax, 3aHUMaloLWNXCa pagnoakTMBHbLIM N30TONOM yrnepoga. Ha Bpema ny6nukaunmn HacToauwero
cTaHfAapTa cepuiiHO BbiNyckaemoe 060pyAoBaHMe 6bI10 HEQOCTYNHO. [1na o6HapyXeHnsa paguoyrnepoga Bo3gencrTene
hoHa A0/1KHO 6bITb CBEEHO KMUHUMYMY. a3 (B 4aHHOM Crlyyae OUYULEeHHbIN, NonyYaemMbli N3 ra3oob6pasHbiX NPOAYKTOB
ropeHuns) 3arpyxarT M CUNTbIBAIOT €ro akTUBHOCTb B CYETUUKe, NPeAcCTaB/IfoWeEM MeaHYH TPY6Ky (M3 ynbTpauucToi
MeAun), Xenaemoe HU3Koe 3HauYeHne hoHa NosyyaroT MPUMEHEHNEM NSIOTHONO 3KPaHMPOBaHNA 060pyA0BaHNA CBUHLOM U
NPUMEHSIE CUCTeMbl aHTUcoBnageHnii. O6bIYHO NpubGopbl B pacnosioxeHbl HWXE NMOBEPXHOCTU 3eMU, B NOA3EMHbIX
nomMelweHnax, 4Tobbl obecneynTb AOMOMHUTENbHYIO 3alnTy OT KOCMUYecKkol pagunauun. O6blyHOe BpemA nogcyeTa
cocTaB/sAeT HECKO/IbKO AHEW NPy U3MEPEHUSAX U3/TYHEHUA Manoli MHTEHCUBHOCTW.
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C.4 MeTopuka

C.4.1 [Ansanpo6 rasa HauymHatoT cC.4.6.

C.4.2 MepeHocaT pacTBop kap6oHaTa B KON6y AN1A 3KCTpakKumu.

C.4.3 TMpuKpennsaT YCTPOMUCTBO A03MPOBaHNSA KUCNOTHOIO pacTBopa.

C.4.4 OTkaumBaloT KONGY 1 YyCTPONCTBO f03MPOBaHMA (Aerasaumns, yganeHue pact8opeHHoror42u 0 23 Bo3gyxa).

C.4.5 [06aBnSAOT KACNOTHbI pacTBOp B pacTBop kapboHara.

C.4.6 YpgansaoT BoAy C UCNOMIb30BaHWEM y/laBnvBaloLw el TOBYLIKW, 3aMO/IHEHHO’ aLeTOHOM U CYXUM NbA0M.

C.4.7 CobupatoT obpasytowniica C02 B NOBYLLIKE U3 HEpXaBeloLWel cTann, KOTOPYH NOrpyxarwT B Xuakuii N-.
KonunyectBo C 02. Heo6xoaMMoOe A/151 U3SMEPEHUst B MPONOPLMOHASIbHOM ra3oBOM CHETUMKe, 3aBUCUT OT pasmepa Tpyoku
rasoBOro cyetymka (1 oT faBneHns BTpyoke). B obwem cnyyae Heo6xoamumo ot 2 o 10 1 C02.

C.4.8 OuunwarTCO2.

C.4.9 Ha paHHOM 3Tane cnegyeT oTobpaTb Hebosnbly Npoby ANns onpegeneHus BenMuuHbl 6 ,3C Npobbl Ha
Macc-crnekTpomeTpe A1 onpeAeneHnss COOTHOWEHNSA cTabubHbIX N30TOMOB.

C.4.10 O6bem C02a0/keH ObITb BbIYUC/IEH C yYeTOM TemnepaTypbl, AaB/ieHUSA U N3BECTHOro 06bema cUcTeMbl
ynasnBaHus.

C.4.11 MNepeHocaT C02 B nponopumMoHanbHbllii ra3oBbli cyeTYnK (06bem CO02, HEO6XOAUMbIN ANA 3anOSIHEHUSA
ra3oBOro cHeTuMKa, onpeaenseTcs KOHCTPYKLUMENR cueTumnka, e 06LeM crlyvae OH HaxoAUTCA B AnanasoHe ot 2 go 10 n).

C.4.12 NpoBOAAT cYeT B TeYEHUE HECKOIbKMX AiHEW C TpeByeMOoi TOYHOCTbI0. N8 Npo6 C BbICOKUM coAepXaHnem
6MOreHHOro yrnepoga A0oCTaTO4YHO ABYX AHel cyeTa, A1 NPo6 C BbICOKUM COZepXaHueM yrinepoaa oT Nnosie3HblX UCKO-
naembiX HEO6XO4NMO YeTbIpe AHA.

C.4.13 BbIYNCASOT aKTUBHOCTb NPOGLI (B CP T)C UCNO/Ib30BaHMEM CKOPOCTU cHeTa Npobbl U choHa

C.4.14 CraTucTmyeckasn NorpewHoCcTb cyeTa UMNY/bLCOB, (DOHa U CTaHAapPTHOro o6pasua, ABAseTca pe3yibTaToM
npouecca 3aTtyxaHus, cnefyoLlero 3 cTaTUCTUYECKOro 3akoHa pacnpegeneHns MyaccoHa. CnefgoBaTenlbHO, TOYHOCTb
pesynbTara 3aBWCUT OT YMcCNa PerucTpupyembiX UMNYbCOB, FAe OTHOCUTENbHAsA NOrpewHoCcTb 06paTHO NPONOpLMO-
Ha/lbHa KBaApaTHOMY KOPHIO YMc/ia MMNy/bCoB.

C.4.15 CymmapHasa norpewHocTb npeAcTtasnseT co6oii KOMOUHaLMIO aHaNINTUYEeCKUX NOrpewHoCcTel 1 norpeLu-
HOCTel cyeTa cTaHAapTHOro o6pasuya nonpegeneHnsa choHa. NocnegHne NOrpewHOCTY 06bIYHO ABNAKOTCA HEGONbLLMMUN
BE/IMYMHAMMN NO CPaBHEHUIO C MOTPeLlHOCTAMM OoT60opa U NPUroToBAEeHNA Npobbl. [pn BpeMeHn cyeTa HEeCKONbKO AHeW
MOXeT 6bITb MosyyeHa nosHasa (a6contTHas) Npeun3moHHOCTb, cocTaBnsawwas ot 0.3 % o 0.4 %. YcTtaHOBNeHHas
Npeun3noHHOCTb A0/KHA ObITb YKa3aHa npu npeAcTaBneHnn pesynbTaTa.

C.4.16 [lpun Mcnosib30BaHNN aKTUBUPOBAHHOTIO YrnsaansaodncTku C 0 2kapTpuax c yrnem cinegyet npegBaputesibHO
nporpeTb BTeyeHe NpMMepPHO 14.4T06bI yaanuTb crefbl pagoHa (NMpoayKTa pagMoakTUBHONO pacnaja ypaHa, Haxoasue-
rocsi B akTUBMPOBAHHOM Yr/ie B CNIeA0BbIX KonnyecTBax). Ana gpyrux MeTofoB OYMCTKM AOCTATOYHO BPEMeHU Bblaep-
XXVUBAHUA. PaBHOTO ABYM AHAM, YTObbI n36exaTb N11060ro BkNaga pagoHa.

C.5 BbluucneHne pesynbTaTtoB

®OHOBYIO CKOPOCTb CHETa CHETUMKA BbIYUTAIOT U3 CKOPOCTU cyeTa Npobbl 415 MOSTyHEHUSI YNCTOIN CKOPOCTU cyeTa
npo6bi (Bdpm). AKTBHOCTL ,4C (pTC)NonyyaloT, NPUBOASA YNCTYIO CKOPOCTb CHETa K MU3MEPEHHOIi CKOPOCTU cyeTa cepTu-
mumnpoBaHHOro cTaHgapTHOro o6pasua (WwaseneBoi kucnoTbl. SRM 4990c. nnm gpyroro o6pasua, NpocnexmBaemoro K
[aHHOMY CTaHAapTHOMY 06pasuy). BeluncnatoT konnyectso ,4C B kaxaoi npobe B pTC BCOOTBETCTBMM CO CTaHAapTU30-
BaHHOW npoueaypoii Ana nsmepeHnii BU. npueepeHHol a E.4.2.2. ECnn KOPPEKTUPOBKY Ha th pakLMoHnpoBaHne n30Tonos
He y4nTbIBalOT, TO 3TO OTpaXatlT B MPOTOKO/Ie UCMbITAHWUNA.
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Mpunoxexnune O
(cnpaBo4HOE)

Paboune xapakTepuCcTUKN mMeToA0B onpegenieHns 14C
D.1 PabGoune xapakTepucTuUkKM mMeToAo0B onpeaeneHns 14C
BTtabnuuyax D.1—D.8 npeacTaB/ieHa CBOAKa AOCTYNHOW MHdopmaLnum 06 aToMm npegmeTte. 3TN AaHHbIEe NOYYEHbI B
pesynbTaTe nccrefoBaHuii, BbINO/IHEHHbIX C UCMO/Ib30BAHNEM TOXAECTBEHHbIX Npoueayp ot6opa 1 NoAroToBKY Npo6 n

MeToAuK aHanusa.

Ta6nuuya D.1— MNpoBepka xapakTepucTuk meToaoB namepeHuns ,4C

Yucno OTHOLLEHME BMOreHHOro KoadbdomumeHT
Meton Conunka n3MepeHuii COr k o6Lemy BapviaLmm
o r cVv. %
Mpo6a x. na6. YMC [20) 224 0.506 0.6
Mpo6a y, na6. YMC [20) 79 0.531 0.4
Mpo6ay. na6. XXCC [17J 7 1.00 4.0
Mpo6a z. na6. XXCC [18) 4 0.579 4.3

Ta6nuuya D.2— JlabopaTopHble UCCIef0BaHUA NPOBEPKM PaboUnX XapakKTepUCTUK YCTPOIMCTB cropaHus (23J

o OTHowweHne 6uoreHHoro CO., KoadbdomupmeHT
Yncno nsmepeHuin
K 06LEeMy Bapvalmmn
MeTog,
(e} r <v*
Mpo6a x. YMC 79 0.531 0.4
Mpo6a x. BA 5 0.560 1.8
Mpo6a y. npamoe XXCC 16 0.482 4.7

Ta6nunya D.3 — MNpoBepka xapakTePUCTUK ABUraTeNIbHO ycTaHOBKU. HuaepnaHabl (19)

o OTHowweHmne 6uoreHHoro CO., KoadbdomupmeHT
Yncno nsmepeHnii
«obLemy Bapuauyn
MeTog,
n r cv.%
Mpo6a 27-8 4 0.051 2.4

Ta6nwuya D.4 — MNpoBepka xapakTepuCcTUK MyCcOpoCXKUraTenbHoro 3asoga. Huaepnangbl (19)

o OTHoLweHne 6roreHHoro CO,, KoadhdpmpeHt
Yncno namepeHnii K 0BLLEMy BapMaLMM
MeTog
n r
Mpo6a 28-8 8 0.479 24
Mpob6a 29-8 4 0.501 1.7
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Ta6nunuya D.5— lMpoBepka xapakTepucTMK MycopocxuraTesibHOro 3asoga. flaHus [26)

MeTog,

Pa6ouas npoba B BbiCLUel TOUYke
Pa6ouasn npo6a B HU3LWEN TOUke

MpoueHT coBpeMeHHOro yrrepoga KoadhbchuumeHT Bapmaumm
prnC C"%
62 3.2
26 6.0

Tab6nunuya 0.6 — MNpoBepka xapakTepPUCTUK MyCcOpoCxXuUratenbHoro 3aBsoga. benbrus [25)

MeTog,

Mpo6a 1.YMC
Mpo6a 2. YMC
Mpo6a 3. YMC

M> n3mepeHus

M3MepeHHOe OTHOLLEHWE PaccuntaHHOe OTHOLLEeHVe
6uoreHHoro COM * obLemy 6uoreHHoro COTr K obLuemy
n T Macc, fons, % rpB, macc. gons. %
1 0.538 0.55
1 0.506 0.46
1 0.526 0,51

Tab6nuuya D.7— lNpoBepka xapakTepUCTUK LLEMEHTHbIX 3aBOA0B. FepmaHusa (27)

MapameTp

LlemeHTHbIN 3aBog 1

2 nNpo6bl

3 aHA

CpepgHee 3HavyeHue. %
CTtaHfapTHOe OTK/IOHEeHue

KoadhduuymeHT Bapunauymmn C*., %

LiemeHTHbI 3aBog, 2
2 npoo6bl
3 aHA

CpepgHee 3HauveHue. %
CTtaHgapTHOe OTK/IOHEeHue

KoadpcpmumnenT Bapnaunn Cv, %

LlemeHTHbIN 3aBof 3
3 Npo6bI
1 peHb

CpepgHee 3HaveHue. %
CTaHAapTHOe OTK/IOHeHue

KoadhduruyneHTt Bapnauyun Cy, %

LiemeHTHbI 3aBog 3
3 npob6bI
1 peHb

CpegHee 3HauveHue. %
CTaHfAapTHOe OTK/IOHEeHue
KoadpdpumumeHT Bapmauunm Cv, %

18

OTHoLLeHVe 61oreHHoro CO? K 06LLEMY, MOJYYEHHOMY 13 U3MEPEHHOTO 3HAYEHVSI.

ptC
M3mepeHue rasa; nornoweHve a 4 BBOaUMbI MaTepuanbHbIii 6anaHc;
MosbI'T pacTeopa NaOH. onpegeneHve "4C BO BCeX BBOAUMbIX
npogomxuTenibHocTb 30 MUH; 45 H, 1 martepuanax, /n
XCC
10.3 8.3
8.1 9.2
7.8 9.1
8,7 8.9
11 0.4
12.8 4.5
BeTa-noHunsauyma
21.3 20.9
19.3 20.8
18.3 19.8
19.6 20.5
1.2 0.5
6.4 2.4
ymC
12.2 12.5
13,0
13.0
12.7 12,5
0.5 -
3.7 -
XcCcC
11 12,5
8 12,5
15 12,5
11.3 12.5
2.9 -
25,3 —



FOCT PNCO 13833—2016

Ta6nwuya D.8— lNpoBepkaxapakTepuCTUK FOPOACKUX 3aBOL0B TBepAblX 0TXo40B. UTanus [9)

CopepxaHue opraHnyeckoit 6uomacchl CopepxaHne opraHnyeckoit 6uomaccel
MeTtopg
wh(J. macc. gonsa. % °at' [1°nH B anepr. 6anaxce. 14
Macc-aHepreTuyeckuit 6anaHc 53 35
MC. paguoyrnepopg (XKCC) 49 32
PyuyHas copTupoBka 67 50

Ta6nwunuya D.9— lNpoBepka xapakTepuCTUK Tpex YCTAHOBOK /151 CKUraHua otxogos. LWseiuapusa (15). (16)

N3mepeHHoe PaccuntaHHoe
Yncno oTHOWeHne Koatppuunent OTHOWeHNe Koadphnuunent
n3mepeHuun 6unoreHHoro COr Bapuauuu 6uoreHHot COr Bapuayuun
MeTon Kobuemy Kobuemy
n rKbl.Macc ponsa. % cv.% r~e macc. fonsa. % Cy. %
3aBog A. YMC 6 0.527 2.2% 0.519 2.2~
3asofg B. YMC 6 0.521 7.2* 0.518 2,5%
3aBog C. YMC 6 0.512 6.2* 0.497 3.3*%

* CTaHAApTHYH HeoNpeaeneHHOCTb CPeAHUX 3HAYeHUl BbIYUCASM U3 LWeCcTU nepuogoB ot6opa nNpo6 oT 3 Ao
4 nHewn.

0.2 KpaTkue cBefeHUs 0 pabouynx xapakTepucrmkax

OCHOBbIBasACb Ha AOCTYMHOV MHOpMauumn, NpuBefeHbl Cnefytolmne cornacoBaHHble 3HAYEHUsi pacluMpeHHol
HeonpeAesieHHOCTU MeToa U3MepPeHWii.

Avana3oH U
r30.02-110 10;
r3s01-15 5.

rae r — oTHoweHne 6uoreHHoro COTr K o6uiemy’, BbipaxeHHOoe U3 NU3MepPeHHOro 3HaYeHnss pTC;
U — oTHOCKTenbHas paclupeHHas HeonpeaenieHHOCTb U3MepeHus (MoslyvyeHHas ¢ UCMob30BaHMeM KoaduumeHTa
oxBarta, paBHOro fjByMm).

Mpy 3HauUTeNbHbIX PNYKTYyaLUsix pacxoja [bIMOBOroO rasa kaiecTBO U3MEpPeHWU 3aBUCUT rnaBHbIM 06pa3om oOT
BK/1afa NorpewHoCcTy Npyu n3mepeHnmn pacxoga rasa.

Korga aHanus 14C npoBogAT ¢ nomowbtio YMC wnn BU. Bknag aHanuTuyeckoi norpewHocTn pesynbtatos ,4C
06bIYHO UMeeT He6GO/bLIOW Bkag B 06LLY0 NMOrPeWwHOCTb, B C/lyyae aHanum3a Ha XXCC aToT Bkag MoxXeT 6biTb 60n1ee
3HaUYNTENbHbIM, OCO6EHHO NPU HU3KUX 3HaYeHnAX (< 0.2).
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MpunoxeHune E
(cnpaBouHOE)

OnpepeneHve v ypaBHeHNA MeToda, OCHOBAHHOro Ha aHanm3e C

E.1 O6uwune nonoxeHus

B HacTosWeM NPUIOXKEHUN NpUBeeHbl ONpesesieHns U ypaBHeHus A5 MeToaoB ,4C ans onpegeneduns gonam 6mo-
reHHoro C 02 Bo6uem cogepxaHum C 02 abIMOBOrO rasa. Llenb 3Toro NnpuaoXeHusi COCTOMUT B TOM. UTOObl NpeaoCcTaBUTh
nonb30BaTe 1M HacTOsILLero cTaHAapTa 3HaHNe O KOHKPETHOM NpuMeHeHun 14C nrapaHTMpoBaTb CTaHAapTM3aumio pac-
CUUTaHHbIX Pe3y/ibTaToOB C UCMO/Ib30BaHNEM pas/INYHbIX METOANK N3MepeHuns 14C.

E.2 O603HauyeHus, ab6peBuaTypa v onpegeneHuns

Mcnonb3yemble 0603HavYeHns, abbpeBraTypbl U Apyrue onpeaeneHns, oT/IMYHbIe OT TeX. YTO 6blIN NpuBeAeHbl B
pasgenax 3 n4, npuBefeHbl HUXe.
u Csanpeclc — n3mepeHHoe 3HauveHue cogepxaHusa '4C (B ptC)B nccnegosaHHoi npo6e C 02:

JACcb
nc.

4's

4
Ye°H

19X jamolo

‘bgsamp*—

'Vr.eat

*4.,

3*>X2

20

3HauveHue cogepxaHua ,AC (B prnC) B 6MoreHHoi  yactu yrnepoga snpobe C02,

3HayeHue cogepxaHusa ,4C(B pTC) B yacTu yrnepoga M3 nosesHbIX Mckonaembix a npobe CO2.
npupasHeHHoe KO pTC:

3HauveHune cogepxaHna 14C (a pTC) BYacTu yrnepoga Apyroro nponNCXoxaeHuns, He 6UOreHHOro n He
13 Nosie3HbIX MCKonaemblx, B npo6e C 02 (kakC 0213 Bo3ayxa);

nons 6uoreHHoro C 0 2B o6weii npobe COr

pons C02u3 nonesHblX MCKonaembix a o6ueit npote C02.

nons C020T Apyrux UCTOYHUKOB B 06Lweit npobe C02;

cTaHAapTU3MpoOBaHHOE Y HOpMann3oBaHHOe KonmyecTBO 14C B nepBUYHOM cepTUULMPOBAHHOM
cTaHAapTHOM o6pasLe waseneBoii kncnotbl (HOx-1I.SRM 4990c) "a” 100% =pTC.
HOpMann3oBaHHbIN curHan ,4C (cogepxaHue n3otona Uam akTMBHOCTb) M3MepeHHOo Npo6bl;

,4C B NepBMYHOM cepTUULNPOBAHHOM CTaHAapTHOM o6pasue waseneson kucnotbl (HOXx-H,

SRM 4990c);

M3MepeHHbI curHan 14C (cogepxaHue nsotona uan akTUBHOCTb) NPo6bl;

M3MepeHHbI curHan ,4C (cogepxaHue nM3otona WM akTUBHOCTb) (POHOBOM NpPo6bl AN XO/10CTOM
npo6bl, U3MEPEHHbI 0AHOBPEMEHHO COCHOBHOM Npo6oii 1 npeacTaBNAOWMA coboii hoHOBBIM cur-
Han ,4C n3mepeHHOW NpoobblI.

M3MepeHHbIl (cpegHunii) curHan 14C (cogepxaHue n3otona Uan akTUBHOCTb) NPO6bI cepTUduLmnpo-
BaHHOroO cTaHAapTHOro obpasua waseneBoi kucnotbl (HOX-U. SRM 4990c). noNyyYeHHbI BTOWN Xe
cepun N3MepeHuid, 4To u curHan ot o6pasua npoobsbl;

N3MepeHHbIN (cpegHuit)curHan ,4C (cogepxxaHue n3otona nanm akTMBHOCTb) (DOHOBbIX NPO6, KOTOPbI

npeacTaBnsieT cob6oli POHOBbIV CUTHAN NPU N3MEPEHUN NPO6bI CEPTURULLMPOBAHHOIO CTaHA4APTHOTIO
o6pasua wasenesoii kncnoTebl (HOX-1I. SRM 4990c). nony4eHHbIli B TOW e cepun U3MepPeHUin, 4to n
CUrHan oT cTaHAapTHOro o6pasua;

n3MepeHHast 3thpheKTUBHOCTb NCNOMb3YEMOI METOANKN N3MePEHWIA;

cTaHA4apTU30BaHHOe 3HayYyeHne hpakuMoHNPOBaHUA N30TONOB B Npobe. ,38<*-0.025 (oTHOCKMTENbLHO
VPDB cTtaHgapTHoro o6pasua ana kanméposkun NBS 19 kanbunt. RM8544);

n3MepeHHOe 3HayeHue hpakuMoOHNPOBaHWS M30TOMOB B Npo6Ge. Ero nonyvawT nytemMm n3mepeHus
oTHoweHunsa ,3C/,2C B Nnpo6e OTHOCUTENIbLHO N3MEPEHHOTO OTHOWeHnA 13C/,2C BcepTUdULMpoBaH-
HOM CTaHAapTHOM o6pa3sLe C U3BECTHbIM 3Ha4YeHNEM hpakLMOHNPOBAHNSA N30TOMNOB OTHOCUTE/TBHO
VPDB cTtaHgapTHOro o6pasua ana kanmbposkn NBS 19 kanbunt. RM8S44.

cTaHAapTu3oBaHHOE 3HayYeHne hpakLMOHMPOBaHNA N30TOMOB CEPTUMMLMPOBAHHOIO CTaH4apTHOIo
o6pasua wasenesoii kucnotbl (HOX-Il, SRM 4990c). 138qX2=-0,0176 oTHOcuTenbHo VPDB cTaH-
[apTHOro obpasua Ansa kanmbpoBkn NBS 19 kanbumt. RM8544.

ckopocTb pacnaga '4C (B rogax) — usoton ,4C umeeT nepuog nonypacnaga 5730 net;

faTta MoMeHTa namepeHus (B rogax, Hanpmmep. 2010-08-15 — 310 2010.612 ner);

fata MOMeHTa NpeKpaLleHns Xnu3HeAesaTeIbHOCTU OpraHM3MoB (CMepTu, c6opa ypoxas, 3aroToBKu
ApeBecuHbl), 13 KOTOpbIX oO6pa3oBasicA OWOreHHbI yrnepos B npobe (B rogax; Hanpumep.
2010-08-15 — 370 2010.612 ner);
CTaHAapTHbIroABBbIYUCAEHUAXCTAHA4APTU3NPOBAaHHOIMHOPMann3oBaHHoOaennymHbl 14C B npo-
6e.t= 1950 rog.
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E.3 MpuHunn wmeToga: Kak onpegenntbe COOTHOWEHUe 6uMoreHHoro v wuckonaemoro C02 B npobe
AbIMOBOTO rasa

FNnaBHOIi 0CO6EHHOCTLIO MeToja ABseTcA Mcnonb3oBaHue 14C Ans onpefeneHns COOTHOLWEHUS GMOreHHoro un
nckonaemoro C 02Bo6uweli coBokynHoctn C 02 agbiMoBoro raza. OCHOBHOW npuHuun metoga 14C: Bbi6pocbl C02 0T nones-
HbIX MICKOMaeMbIX He cofepxaTt 60/1bLOro KoainyecTsa pagmoakTMBHOro nsotona 14C (13-3a Bo3pacTa TOM/IMBa, NOyYeH-
HOro U3 Nosie3HbIX UcKonaemblX, U nepuoga nonypacnaga 14C 5730 net: 7. e. Bce ,4C atoMmbl pacnanuncb), B TO Bpems
KaK BblaeneHve 6uoreHHoro C 02 (yrnepof oT 6Momacchl; BO3pacToM He 60siee 200 f1ieT) cOAepXnUT onpeesieHHoe Kou-
yecTBO 14C. YUem MeHbluee cofepxaHue 14C 3admkcmpoBaHo B npo6e C 02 no cpaBHeHUO ¢ cogepxaHuem ,4C B 6u0-
reHHom CO02, TeM Huxe fons 6uoreHHoro C02 B cCOOTBETCTBYHUWEN Npo6Ge M TeM Bbiwe Aonst C02 oT MNoNe3HbIX
nckKonaembiX. 3TO OTHOLWEHME NCNOMb3YIOT A1 BbIYNCNEHNS COOTHOLWEHNS 6MOTreHHoro n nckonaemoro C 02.

CuTV*C *  CanC +ftroC + Clatuk ' fiatUC *  C</mrC ' ftomC- (E.1)
dopmyna (E.1) nokasbiBaeT, 4TO MU3MepeHHOe 3HavyeHune cogepxanus ,4C B npobe C02 *CiamfAtC onpegenseTcs
CyMMOli 3HavyeHui cogepxaHusa '4C B 6uoreHHoli (bloC) n nckonaemon (fossiiC) gonax CO-, a Takke 3Ha4yeHUs coaep-
xaHua ,4C 13 gpyrux UCTOUHMKOB (OttierC). Takmx Kak BO3Ayx (yyacTBylOLWMiA B npouecce CropaHusl) Uanm UCTOYHUKM
3arpsisHeHns Npo6 (Bo Bpems ux otéopa n npobonoarotosku) [19J.
YuutbiBas, uto ,4CfolillCm 0.

C.n,m.c = Cane ' fbnC ¢ ,4CothnC - BMniC- (E.2)

W3 cbopmynel (E.2) nonyyaem chopmyny Ans sbluncneHns sknaga 6uoreHHoro C 028 npoby AbIMOBOrO rasa:

(e = 4C. MC soiaic unvrc

(E.3)
Ecnun npo6a He cogepxunTt C 02 M3 UICTOYHNKOB, KpOMe BUOreHHOro yrnepoaa n/unv yrnepoga nus nosiesHblx nckonae-

MbIX. (hopmyna ynpoujaeTcs:
4C (E.4)

Jonsa C 02n3 nonesHblX UCKoNaeMblX B Npo6e MOXeT 6bITb BblYMC/ieHa Mo 6MOreHHOW Aone no popmyne
Umutm 1- (‘«c. (E.S)

NMpumeuyaHune — B pasgene 8 BMecTo «4osm 6roreHHoro C 02» NCMNoONb3ylOT «OTHOWeHne 6uoreHHoro C02
K o6wemy C 02». Anst KOTOPOro MCNO/b3YHOT B KayecTBe 0603HaveHus r sMecTo /bbC ®opmyny 0}4M0O*HO cpaBHUTBL € hop-
mynamu (E.3) n (E.4). MapameTp «M3MepeHHOe cofepxaHue C» onpegenstoT kak Cuwu*>c-( CbHere - 6aurc) B (E.3) n
Kak 14C. _ pi-r- B (E.4). CTaHgapTHOe 3HavyeHue cogepxaHna nC BbipaxeHo kak uChtoCB (E.3) n (E.4) (B HacTosLEeM CTaH-
[apTe onpegeneHo ero 3HadeHue: 105 % Ha 2009 r.).

E.4 OnpepeneHne cTaH4apTU3NPOBaHHbIX 3HauyeHUii ,4C Npu BbIYNCEHNN COOTHOLWEHUS GUOTeHHOro U
nckonaemoro C02B npob6e

E.4.1 O6wure NonoxeHus

KonnuecTtBo 14C B Nnpo6e MoXeT 6bITb HanpsiMyto onpefesieHo C NPUMeHeHNeM Tpex N3MepuTe/bHbIX NPUGopPoB:
Macc-crnektpomeTpa ¢ yckoputenem (YMC). nponopunoHasnbHOro ra3oBoro cyeTyumka (B HacToswem cTaHgapTe NpuMeHs-
toujerocs B metoge 6 1) MXMAKOCTHOTO CUMHTUAMALMOHHOTO cyeTymka (PKCC). [Ana BbluncieHns 6uoreHHoin copakumm C 02
BNpo6e BCOOTBETCTBUM c popmynoii (E.3) Bce oTaeNnbHble 3HadeHns U C (14CJiimDlaC. ,4CkloCu 14ColhefC) cnenyeT Bblunc-
nana cooTBeTCTBUMN COAHUMU Y TEMW Xe CTaHAapTU30BaHHbIMU MeToANKaMU. 3TO HEO6XOAMMO A5 MOYUYEHNA NAEHTUY-
HbIX pe3yNbTaToB AN NPo6, MMeLWNX BCOCTaBe 0O4MHAKOBOE KOIMYECTBO 61uoreHHol dopakumm C02. He3aBUCUMO OT TOrO,
Korpa, rae u Kak (n3smepuTtesnibHbIA Npu6op uMeToamka) ata npoba 6bisia namepeHa (21J

E.4.2 CtaHpapTu3auuns pesynbTtatoB 14C ons TpexX pas/iMuyHbIX U3MEPUTENbHbIX NPU60pPOB

E.4.2.1 O6wure nonoxeHuns

Mpy ncnonb3oBaHUM KonuyectBa ,4C Ans onpepeneHns GuoreHHoi gonn C02 B npo6e cTaHAapTU3oBaHHas
MeToAuKa nsmepeHns konudectsa 14C B npo6e fo/kKHA coAepxaTb.

a) nonpaBky AN konu4yectBa 14C Ha hOH 1 3arpsisHeHUs, BHOCUMbIE Npu NpeaBapuTenbHo o6paboTke 1 aHanmse
npo6bl, onpeensemMyto ¢ NOMOLbI0 N3MePeHN «POHOBOM NPOGLI» NN «XOMOCTOM NPO6bI».

b) nonpaBKy AN8 3pPeKTUBHOCTN N3MEPEHUS;

C) BblUYUCNEHUA ANA CTaHAapTM3auuMm n3mMepeHHoro konuyectsa ,4C k konuyectBy ,4C Ha rpamm yrnepoga (4to
CyLWeCTBEHHO A1A NPONOPLMOHANBLHOIO ra3oBoro cuetynka n XX CC).

d) nonpaBky Ha )pakLUMOHMPOBaHNE U30TONOB C HOpManu3aunei K cTaH4apTU30BaHHOMY 3Ha4YeHUIO PpaKLMOHN-
poBaHusa nsotona ,3C;

e) nonpaskKy Ha pacnag 3a nepnoj Mexay AaTol U3MepeHns naaTtoil MoOMeHTa NpekpalleHns XU3HeAeATeIbHOCTHU
(ncxopHoro matepuana 6uomacchl);

21
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f) BbIYUC/IEHUSI A1 pacyeTa U3MEPEHHOrO U CKOPPEKTUPOBAHHOIO KonnyecTBa ,4C B npo6e B npoueHTax (uim
[ON5IX) OT YCTAaHOBJ/IEHHOIO M MEeXAYHapoAHO-CTaHAapTM30BaHHOro Konuyectsa ,4C a cepTUPUUMPOBAHHOM CTaH-
papTHoM o6pasue, AecTBuTENBLHOrO Ha 1950 roa:

*£.-n*c pC) » 'X' s 100 % =. - 100 %
(E.6)
rc..Mt-uA "1 n» AMIL+T exp | X((mX,)J
an «100 %.

Bonbluas yacTb 0603HaYeHuii, ncnonb3oBaHHbIX B hopmyne (E.6). aHanormyHa o603Ha4YeHNsIM, onpeaesieHHbIM
a [17].

B dopmyne (E.6) AnsA namepeHHoro konmyectsa u C BoTAeNbHOM npobe yrnepoaa 14/15atpacHavyanacnenyeT BBec-
TV NONPaBKU Ha CUTHasIbl OT (DOHA M UCTOYHMKOB 3arpsisHeHuUst yrnepoga (Npy npegBapuTenbHoOli 06paboTke U aHanmse
npo6bl) 14> X nadheKTMBHOCTN N3MepPeHUs. I3amepeHHas akTUBHOCTb ,4C (415 NPONOpLMOHa/IbHOrO ra30BOro CHETUYNKA U
XX CC) gonxHa 6bITb paccuynTaHa Ha rpaMmm yrnepoga.

[ns n3mepeHHOW BenuuuHbl ,4C cnepyeT BBECTM NONpaBKy Ha (hpakLMOHMPOBaHME M30TOMNOB, OCHOBaHHYIO Ha
n3mepeHun 13C/,2C Brpacute (B cnydyae YMC. BTeUeHMe TOW XXe cepum n3MepeHunii, 4To n ansa nsmepeHuii ,4C)unu B npo-
6e C02(Bcnyvae XXCC n6W.n3amepeHHOM OTAeIbHOE NOMOLLbIO MacC-CMEKTPOMETPUN COOTHOLLEHN T cTabunbHbIX N30TO-
MnoB). NyTeM HOpManM3aLumn ero 3Ha4eHus ¢ ncnosib3oBaHMeM KoadduumnenTa.[(1 ¢ ,3ry,)/(1 ¢ ,3MaTp|B)]2n ,3iiM=-0.0025
(oTHocuTenbHo VPDB cTaHgapTHOro o6pasua NBS 19 kanbunt. RM8544).

(,JC1.20),,

T, (1 -nM -1. (E.7)
Fcrh’'cwu

roe(,3C/,2C)utp|B — nsmepeHHoe oTHoweHune ,3C/,2C Bnpobe;
(,3C/12C)f0, — (cpepHee) oTHoweHUe ,3C/12C 12C B U3MEPEHHOM CepTUHULNPOBAHHOM CTaHAapTHOM o6pasue;

13cyol — cTaHfapTU30BaHHOE 3HaYeHue AN CBPTUNLMPOBaAHHOTOCTaHAapTHOroo6pasua (0OTHOCUTENTbHO
VPDB cTaHgapTHOro o6pasua NBS 19 kanbumt. RM8544).
[Ana HopmanusoBaHHOW BenuunHbl ,4C IM NcnegyeT BBeCTM NonpaeBky Ha pacnag B Nepnos BpeMeHn mexay faToi
OKOHYaHWSA XU3HeHHoro unkna fsu gatoit nsmepeHns fmc yuetom ckopocTu pacnaja

1
a * - » mmmmmmmm ner

- »
5730 net 8267

AaBas B pe3ynbrare 3HaueHne n A*.

[ns Toro uto6bI NONYUYNTL 14a*. BBIYUCIAOT OTHOWEHNE K 3Ha4YeHuo KOTOpOe SAB/IieTCA CTaHA4apTu30-
BaHHbIM 1 HOPMaNN30BaHHbIM KONMyecTBoM ,4C B NepBMYHOM CepTMMULMPOBAHHOM CTaHA4apTHOM o6pasue wasenesoi
kncnotbl (HOX-Il, SRM 4990c), AeicTBUTEIbHOE CTPOro Ha 1950 rog (f0).

B pa6oTe [22] 3HauyeHne ,4a® onpejesieHO Kak «COBPEMEHHbI» npoueHT. pM. B apyroii nutepatype 14a® uHorga

YNOMVHAIOT Kak [10/110 COBPEMeHHOro yrnepoga. B pa6oTe (17) pekoMeHA0BaHO NPeKpaTuTb NCMO/Ib30BaHNe CoKpalleHuns
PM. NOTOMY UTO eroyxe UCMOMb3YyOT BXMMUN Npu paboTe C pacTBOpPaMu M oKeaHorpadumn AN 0603HavYeHNs NMKOMoel Ha
nnTp. B utepaTtype Takxe NCNosib3yloT cokpaweHns pMC. pTC npTe. KOTOpble ONpeaenstoT, Kak «MPOLeHT COBPEMEHHO-
royrnepoga». icnonb3oBaHne cokpalieHns «pTC» umeeT HaMMeHbllee CXOACTBO C MMKOMOMAMU Ha TP (pM). MoaTomy
cokpatyeHue «pTC 0 peKOMeHA0BaHO /151 UCNONb30BaHUSA A1t NPUMEHEHUS B onpeeneHnn 6MOreHHoN fonu yrnepoga.

Mo onpegeneHnto oTHocuTeNbHoe KonmyecTso ,4C B o6paslie, BbipaxXeHHOe B eAuHNLax pTC. faeTca 3HauYeHneMm
"*all 100 %. Kpome TOro, KOHKpeTHble pe3ybTaTbl A0/KHbI GbITb HOPManM30BaHbl ANA PPaKLMOHMPOBAHUA N30TOMOB U

[O/MKHBI ObITb CKOPPEKTUPOBaHbI Ha pacnag,.

£.4.2.2 CraHpapTu3auusa pesysibTaTtoB namepeHus YMC

Cuctema YMC nsmepsieT cogepxaHue nsortonos 12C. ,3Cun 14CB npobe yrnepoaa B O4HOM 1 TOM Xe Lukne. B cepuio
npo6 Takxe A0O/KEeH BXOAUTb cepTUDMLMPOBaHHbI cTaHAapTHbI o6pasel,. IsMepeHHOe konunvecTBo ,4C (paBHO cogep-
XaHuto nsotona ,4C) B npo6e OTHOCAT K M3BMEPEHHOMY B TO XXe cepun namepeHunin cpegHemy konunyectsy 14C BcepTudu-
LMpOBaHHOM CcTaHfJapTHOM o6pasue. Ecnun cepTuduuMpoBaHHbIi CTaHAapTHbI o6pasel npegcTaBnsetr co6oi
NepBUYHBIN CepPTUPULMPOBAHHbIN cCTaHAapTHbIA o6pasel, waseneBoi kucnotbl (HOX-II. SRM 4990c¢). koTopblii 06bIYHO
MCNOMb3YHOT C 3TON LieNblo, CTaHAapTU3MpoBaHHoe KonnyecTso ,4Cenpobe 14CsampieC* *w* 100% =pTC [O/KHO ObITh

BbIUMC/IEHO MO hopMyJie

*x Ny IV, . * | expE>.(/m-f.)l
ACMAPR,C (PNNC) = e e 00 %. (E.8)
0.7459.(" lox2-'X a )W ,L 1V ~ | exp[A(l's-<0)]
11* n0x3)
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Ans nHTepnpeTaunn koadpduumnernta 0.7459. ncnonb3yemoro A58 NOJyYeHUs CTaHAapTU3NPOBAHHOIO 3HaYeHUs
aona '* cm. [17J. NMockonbKy npoueaypbl NPo60NoAroTOBKM CEPTUPULMPOBAHHOIO CTaH4apTHOro o6pasua v npobbl
MOTYT 6GbITb Pas/IMYHbIMU, 3HAYEHUS ANnsi 060Mx 06pa3LLOB TaKke MOryT GbITb pasHbIMU.

Mockonbky 3eKTMBHOCTN M3MepeHUss cepTUULMPOBaAHHOTO CTaHAapTHOro o6pasua M Npobbl paBHbI, 3TOT
nonpaBoYHbIl KO3 ULMEHT HUBENUPYETCS.

C y ] ) expixc/™-r.)!
MCM-plIC (pmC) m B e 100%. (E.9)

0.7459-(« N1 »* | exptX(te -«0)M

B chopmyne (E.9) ,3ftsampie onpegensatoT n3 namepeHHoro YMC oTtHoweHuns ,3C/,2C B TOM Xe LuK/Ie U3MepeHuid, B
KOTOPOM M3MepstoT oTHoweHus 14C/,2C n ,4C/13C.

Mpu Takom cnoco6e (Mpy NCNOMb30BaHMN ITUX pe3y/IbTaToB M3MepeHns YMC) HopManu3saumsa BO3MOXHa A5 U30-
TOMHOro YpakLUMOHNPOBAHUSA, KOTOPOE MMENI0 MECTO BO BPEMSA NpUpoOCTa yriepoja, Korga oH SIBAS/ICA YacTbio XUBOro
opraHu3ma, B Te4eHne oTbopa npob n npobonoAroToBKM (BKAOYas rpadmutmsannio) usTedeHne nuamepeHuns YMC (kotopoe
MOXEeT 3HAYNTENIbHO OT/INYATBLCA B C/lyvae OTAeNIbHbIX U3MePeHNin NHANBUAYaIbHbIX NPo6).

E.4.2.3 CraHgapTu3auuns pesynibTaToB NU3MepeHns XUAKOCTHOIo CUNHTUANALNOHHOIO CHeTUYMNKaA

XCC wn3smepseT konuyectBo GeTa-pacnagos ,4C (MMNy/NbCOB B MUHYTY) KOCBEHHO, U3MeEPSS CUTHaNbl B3auMo-
fAelicTBus 6eTa-4acTuUL, CO CUMHTUANALMOHHBIMWU MoJleKynammn (3mMmnccms poTOHOB — CBET — MPOMOPLMNOHANBLHO K 3Hep-
rmm pacnaga). Ans atoro mamepeHus npo6y CO02 unu nponyckawT uvepe3 nogxofsawmii abcopbupytowmii pacteop,
K KOTOPOMY TakXe A06aBNeH CUUHTUNNSALNOHHBIV peakTuB («C 02-cMecb<>). UIn NpeobpasytoT B 6EH30/1 U CMELWMBaKT C
XUAKUM (CUMHTUNNALMOHHBIM) peakTUBOM B «CMeCb GeH3ona». MeTon «cmecu 6eH3ona» 60nee TOYeH, YeM MeTon
«C02-cmecu».

Ana ctaHgapT3aumm pesynbTatoB namepeHuii XXCC cnegyeT NpUMeHATb Ty Xe MeToAUKY cTaHAapTusauuu, 4to
npu ncnonb3osaHnm YMC v NponopunoHasibHOro rasoBoro cHeTyuKa,

4.8
mC un ,,(pmC)=wnall*100 % » - 100 % =
'V n (E.10)
_ (4N »Tpb-blNILO)NT«.H14,4 )~ ' iMlpb]l2BXp (>-(~".)] inn<v

At*

Ecnn He NpoBOAMIN U3MEPEHNSA NMEPBUYHOTO UM BTOPUYHOTO CEPTUMULMPOBAHHOIO CTaHAapTHOro o6pasua, To
napameTtp 3@EKTUBHOCTN N3MEPEHUSA HE HUBENMPYETCA U A0/KeH ObiTb ONpeaesnieH C NCNOb30BaHNEM BHYTPEHHero
cTaHgapTa. ABNAeTCA Takke Heo6XoAUMbIM onpeaeneHne akTMBHOCTU Npobbl B dpm/rC (pacnafoB B MUHYTY Ha rpamm
yrnepoga) Bmectocpm/rC '4allk = 13,56 + 0.07 dpm/rC m 0,226 +0.001 Bk/rC.

N3mepeHna XX CC 6biim onucanbl (a ASTM D6866 (6)). nogpasymMeBatloT UCNOMIb30BaHNE U BHYTPEHHUX, N BHELLIHUX
CTaHfapTHbIX 06pa3uoB. BHyTpeHHVe cTaHAapTbl UCNOMbL3YIOT A8 onpeaeneHnsa adeKTMBHOCTY cyeTa (B cpm/dpm.
cM. (6)). BHewHWe cTaHgapTHbIE 06pa3Lbl MOTYT 6bITb UCNONL30BaHbI A5 onpeAeneHns obuwen adhhekTUBHOCTM n3mepe-
HnA. OCHOBbIBAsACh Ha IMTepaTtype, a Takke Ha HacTosALLeM CTaHAapTe, TEM He MeHee He Bcerja NoHATHO, Koraa criegyet
NPUMEHATb pa3/inyHblie BHYTPEHHVE N BHEWHNe CTaHAapTHble 06pas3ubl 1 ABNSETCA /M 3TO YaCTbiO CTaH4apTU30BaHHOM’
mMeToauMku. MoaTomy cTaHAapTM3oBaHHaA MeToAnka nsMepeHuii XKCC elje He sBnseTcA AOCTaTOYHO NpopaboTaHHOI.
Heo6xoAnMO yyacTue akcnepToB a o6nactu namepeHuii XXCC gna ctaHgaptTusauymm namepeHunini nonpaBoyvyHoro koadgdu-
uMeHTa ahPeKTUBHOCTN N3MEPEHWIA.

B cooTBeTcTBUMM C (6] BBEEHME NONPaBOK Ha M30TOMHOE (hpakunoHmpoBaHue ana metoga X CC ¢ ncnonb3oBaHNEM
«C02-cmecu* He TpebyeTcs. 3TO B COOTBETCTBUM C 118] cBSA3aHO C TEM. YTO TOYHOCTb 3TOr0 MeToAa Tak HeBenuka (4o
30 pa3 HUXe No cpaBHEHUIO ¢ MeTogoM YMC 1 B NSiTb pa3 HYXKe Mo cpaBHEHUIO ¢ MeToAoM XX CC co «CMecCblo 6eH30/1a», 4To
06yCcN10BN1EHO HECTABU/ILHOCTLIO NpoLEeAyp NPO60NoAroTOBKN U aKTUYECKOro cyeTa), Tak YTo cucTteMaTUyecKyo norpe-
HOCTb B U3MEePEeHHOI aKkTUBHOCTM, BO3HMKAIOLLYIO 13-3a NPOMycka NonpaBKn Ha N30TONHOE hPaKkLMOHNPOBaHNE, He MPUHU-
MaloT B pacuer.

Ans metoga XXCC co «cmecBto 6eH3ona» n ans metoga X CC ¢ «C02-cMecbio» C OTHOCUTE/IbHO BbICOKOM TOYHOC-
TbHO [JO/KHbI 6bITb MPUMEHEHbI MONPaBKN Ha M30TOMNHOE hpakLMoHMpoBaHune. 3HaveHne 136sampjoMOXeT BbITb N3MEPEHO C
NPMMEHEeHNEeM Macc-CNeKTPOMEeTPUN COOTHOLEHNI CTabUNbHbIX N30TOMNOB U O/IKHO 6bITb BbIYMC/IEHO B COOTBETCTBUN C
cdopmynoi (E.7).

Ecnun nonpaeky Ha n3oTonHoe pakunoHnpoBaHue (NpupaBHNBaeTCs K HOpManusauun) He yunTbiBaloT B CTaHgap-
TU3MPOBaHHOI MeToANKe, TO 3TO NPUBOAUT K AOMNOHUTENbHLIM HeoNpeAeneHHOCTAM KOHEYHOro pesysnbTata (T. e. pac-
cuynTaHHOW pgonu 6uoreHHoro C02). O BO3MOXHbIX OTK/IOHEHUAX 3HayeHwuli Aonu 6uoreHHoro CO; cm. |18]. ecnun B
cTaHAapTM3MPOBaHHO MeToANKe He MpeAyCMOTpeHa nonpaeka Ha 30ToNHoe chpakLMOHNPOBaHWe B Nepuoy, Korga yrne-
pof SIBASA/ICA YACTbIO XMBOro opraHuama. Ecnv yrnepopg us «6uorasa» ssBnsieTCA 4acTblo UCC/iefyemMoii npobbl naonsa 6uo-
reHHoro C 02 OTHOCUTE/IbHO BbICOKA, TO B HEKOTOPbIX C/lyvasX OTK/IOHEHUA MOTyT ObITb [laxe Bbllle, YeM yKka3aHo a (18].
BC/1eICTBME OTHOCUTE/IbHO HU3KOTO 3HavyeHuns ,3/latplo 6uorasa.
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E.4.2.4 CraHgapTusauus pe3ynbTatoB M3MepeHUs NponopLMoHasIbHOTO ra3oBoro cyeTynka

MponopuroHanbHbI ra3oBbI CHETUNK U3MEPSAET KONYECTBO pacnafos 14C (MMNy/bCOB B MUHYTY, CPT) BNpo6ax
C02.Mo cpaBHEHUIO C YMC-n3mepeHnem n3MmepeHHoe konnyecTso 14C (akTMBHOCTb, paBHasi KonnyecTBy pacnagos ,4C B
MWHYTY, BbluncrieHHasa Ha rpamm C) B npo6e A0/KHO 6bITb CKOPPEKTUPOBAHO C y4eTOM (DOHOBOI aKTUBHOCTU, U 3TO TaKxe
[OJ/IXHO 6bITb NPOBEAEHO U OTHOCUTENIbHO M3MEPEeHHOW (ycpeAHeHHOo) akTuBHocTK ,4C B cepTUMULNPOBAHHOM CTaH-
paptHoM o6pasue cornacHo coopmyne (E.B)unu (E.9). MonpaBoyHblii KOIDPULUNEHT 3PHEKTUBHOCTN N3MEPEHNSA HUBENN-
pyeTca B 3TUX ypaBHeHWAX. B kauecTBe cepTUMULMPOBAHHOIO CTaHAapTHOrOo o6pasua MOXeT 6biTb MEePBUYHbLIN
cepTnnLMpoBaHHbIA CTaHAaPTHbIN o6pasey wasenesoli kucnotel HOX-II. SRM 4990c. nnu BTOpuYHbIR cepTudunumpo-
BaHHbI1 CTaHAaPTHbIN 06pasel, C MU3BECTHbIM OTHOLIEHNEM aKTUBHOCTU K MepBUYHOMY cepTumrumMpoBaHHOMy cTaHgapT-
HOMY 06pasLy, KOTopble JO/MKHbI 6bITb U3MEPEHbI TEM e CaMbIM MPONOPLNOHA/IbHBIM Fa30BbIM CHETUMKOM, 4TO M Npo6a.

MonpaBkKa Ha U30ToMNHOe hpakyMoHupoBaHue ,3SMimp 0 MoxeT 6bITb M3MepeHa C NPUMEHEHEM MacC-CneKkTpomeT-
PVN COOTHOLLEHUI CTabUNbHbIX N30TOMOB U BblYMC/IEHa B COOTBETCTBUM € hopmynoii (E.7). 13-3a Toro, 4to 3HaveHus 13C n
bIC He n3MepsT TEMXe camMbIM METOA0M U B TOM )€ CaAMOM LiMK/1e U3MepeHWii, HEBO3MOXHO BHECTY NOMPaBK/ BeINYMHbI
,4C Ha n3otonHoe pakyMoHMpoOBaHMe, KOTOpOe MOI0 NPOU30NTN BO BPEMS N3MepeHUs. MOCKONbKY 3TOT KO ULNEHT
ABnseTcA (a LesioM) O4EHb MasleHbKMM MO CPaBHEHWIO C NOMPaBOYHbIM KO3 NLMEHTOM Ha M30TONMHOe DPaKLMOHUPO-
BaHMe. KOTOPOe NPONCXOAMNO0 BYI/IEPOLHOM MaTepuasne BTO BPEMS, KOTAa yr/iepos SAB/ANCS YacTbO XXNBOTo OpraHn3ma,
WK a TeyeHne oT60pa M NPO6GOMNOArOTOBKM, MM MOXHO NpeHebpeuyb.

E.5 BbluncneHue 6MoOreHHon dpakumn yrnepoga

E.5.1 O6wwe nosioxeHns
(E.11)

“wrpbc = € oiharc ' attiaic )

fooC ~*

Ans BbluMCNeHUst 40NN GUOreHHOro yrnepoga B npo6e foC Bce ncnonbayemble 3HaueHNs KonmyecTsa ,4C AO/MKHbI
6bITb BbIpaXeHbl B 3Ha4YeHnAX pTC. HanpumMep ,4a*- 100%, BbI4MC/IEHHOE B COOTBETCTBUM C METOAUKOM cTaHAapTm3aymuu,

KaknpuseegeHos E.3.

E.5.2 Kakonpegnenutb ,4Co(hefC n 7oth. rIC

[ns npyMeHeHNs NooTHOLWeHUto knpo6am C 0213 AbIMOBOTO rasa BbI4MCNEHNA A0/DKHbI GbiTb CKOPPEKTUPOBaHbI Ha
KonnyecTBo n C. NOSIy4eHHOE U3 UCTOYHMKOB, OT/INYHBbIX OT 6uomacchkl. V konnyectso 14C. ngonu C 02Bo6Lwem Konnyec-
TBe oTo6paHHOro C 02 fo/MkHbI 6bITh ONpeAenieHbl A5 KaXA0ro albTePHATUBHOIO UCTOYHMUKA yriepoaa.

B (19) onucaHa npoueaypa koppekuun ana npo6 C 02u3 atmocepHoro Bosgyxa 1 C 02. 3arpsa3HeHHOro ucnonb3aye-
MbIM XUAKUM abcopbeHToM. MonpaBka Ha COr M3 aTMocepHOro Bo3ayxa Heob6xoanma, ToNbKo fonsa 6uoreHHoro C 02
B Npo6e MeHbwe 10 %.

MNHorga HeBO3MOXHO N3MEPUTb KOTM4YecTBO 14C BAPYrnx MCTOYHMKAX yriepoaa uin TpyaHo onpeaenunTb [0/ 3TUX
MCTOYHUKOB. TONBKO B cy4ae, ecnvn A0S 3TUX UCTOYHNKOB B 06WwemM cogepxaHun C 02 Bnpobe OTHOCUTENIbHO BbICOKas,
ycTaHaB/MBaKT CTeMNeHb B/IMAHUSA WCMOMb3yeMOro 3HayeHus konuyectBa ,4C 1 ero OTK/JIOHEHWI Ha paccuyMTaHHoe
3HayeHue fonu 6uoreHHoro C 02. TeM He MeHee 3TOT hakTop He criedyeT UTHOpPUpoBaTb 6€3 NpeaBapuUTeIbHOro uccneso-
BaHUA.

E.5.3 OnpepgeneHneldCbbC

B HacToswem ctaHaapTe Ana 14Cxcmncnonb3ytoT UKCMPOBaHHOE (eXXerogHoe) 3HayeHune [cnpaBoYHOe coaepxa-
Hue <4C a cpopmyre (1)). BbiGpaHHOe 3Ha4eHe OCHOBAHO Ha M3MepeHUsx aTMocepHoro 14COr npy naMmepeHnax oHo-
BbIX NokasaTtesieil cTaHUMAMU B OTAaNeHHbIX palioHax. Buomacca ncnone3dyetr C02 n3 atmocdepbl Npu poToCHMHTESE.
3HauyeHue konunyecTa ,4C. u3mepeHHOe B6MOMacce, NOKasbliBaeT YCPEeAHEHHYIO BeMUNHY cogepxaHusa ,4C aatmocde-
pe AnA mecTa, rae 6uomacca pocna, B TedeHne nepuoaa, B KOTOpbI nccnegyemas 4acTb 6uomaccsl ncnonbsosana C 02.
PasnunuHble npouecchbl BaTMocdepe onpeaensatoT 3HavyeHne konnyectsa ,4C (B pTC) 1 ABNAIOTCA NPUUNHOWN €ro nameHe-
HWIA BO BpeMeHn u npocTpaHcTBe. 14C nonyyaetca B atmocdepe (peakuus mexay 14blu HeliTpOHaMu) C OTHOCUTESNTBHO
MOCTOSAHHOI CKOPOCTbIO MOoA BO3AENCTBMEM KOCMUYecKol paguauun. M3-3a pacnaga konvvectBo 14C B atmocdepe
ocTaeTca OTHOCUTENBHO cTabunbHbIM. Ha npucyTtcTeune 14C B aTMocdepe BAIMAIOT aHTPONOreHHble hakTopbl, Hanpumep
HaseMHble UCMbITaHUSA saepHblX 60M6 (NpyuMepHo 1955— 1980 rr.) 1 BbIGPOCHLI aTOMHbIX 3M1€KTpOCTaHuuii. HazeMHble
ncnbiTaHUA S4epHbIX 60M6 B 1960-X rogax BbI3Ba/iM yBeIMyeHNe OTHOCUTENIbHOMo Konnyectea 14C BaTmocdepe € Koad-
dumymeHTom 2. C Tex Nop Kak 3anpeTusiv Ha3eMHble UCMNbITaHus, 3Ha4yeHne konundectesa ,4C a atmocdepe yMeHbLNIOCh
(cm. pucyHok E.1). rnaBHbIM 06pa3oM M3-3a yrinepoaHoro o6meHa atmocdepbl C okeaHOM U 6uocdepoii. B Halwe Bpems
CHWXEHMe nposiBnisieTcs a 6onblueli cTeneHn nog BAusHueM Bbi6pocoB C 02 OT TON/AMBA, MOJSTYYEHHOTO M3 MOME3HbIX
nckonaembix (13)

3HaueHune konuyectBa ,4C. KOTOpPOEe U3MEPSIOT BYyrnepose 6Momacchl, Takum o6pa3om, onpeaenseTcs, Koraa, kak
[onro un rae pocna 6uomacca. Nockonbky 6Momacca, U3 KOTOPO NOAYHarOT IHEPTUIO N UCMONb3YIOT Ha MPOMbILW/IEHHbIX
npeanpuATUAX, UMeeT O4YeHb HEOAHOPOAHOE MPONCXOXAEHMNE, MOXHO OXnAaTb 60/blINE OTKNOHEHUSA B (YyCpeAHEHHOM)
3HayeHun konunyectBa ,4C B C 02 13 Taknx TON/IMBHbIX MaTepuanoB (CM. npumep ansa otxogos 8 (11). (16)). Ecnn ato
NPVHATE BO BHUMaHMEe Mpu BbIYUCIEHUAX A4onn 6uoreHHoro C02. To HeonpeaesieHHOCTb 3HayeHuns ,4CbbC TonnneBHOro
610OreHHOro yrnepoga 3HaunMteslbHO yBennmuymBaeT 06LUy0 HeonpeaesieHHOCTb B BblYMC/IEHHONM fone 6uoreHHoro C02
(cm. pesynbTaThbl a (15). |19]).
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B (16) npuBefeHbl OTHETbI NO O6LWNPHOMY roA40BOMY y4e6HO-NPOM3BOACTBEHHOMY UccnegoBaHnio (2010— 2011 rr.)
B NATW YCTaHOBKAaX /15 CKXUraHnsa 0TX0A0B Ha onpejgeneHne Aonun Bbi6pocos C 0213 6UOreHHbIX MCTOYHMKOB 1 OT Nosies-
HbIX MCKOMaeMbIX NMPU CXUraHnm oTxoAoB B LUBeliLapuu. lna atoro npoekTa 6b1/10 NPUHATOCTaHAapPTHOe 3HaYeHne (coaep-
XaHune 14C B 4MCTbIX 6GMOreHHbIX oTxogax) a 111.3 pmC t 3.8 pTC (1 c. HOpmanbHoe pacnpegeneHune) Ha 2010 r. 3tor
ypoBeHb B 2015 r. ymeHblwmntca go 109,2 ptC + 3.8 pT7C 13-3a HenpepbIBHOro pacTBOPEHNA AMOKCMaa yrnepoga BMecTte
c C 02 0T nonesHbIX nckonaembix B atmoctepe. CtaHAapTHbIE 3HaYeHUA ony6amkoBaHbl B (15) U BblYMCAEHbI U3 OTHO-
LWeHNs XapaKTepHbIX GMOreHHbIX hpakuuii OTXoAAWMX ra3oB M COOTBETCTBYIOLWEro cogepxaHus ,4C B HUX (Nn4yHoe
coob6ueHmne k. MoH, gaTupoBaHHoe 18.11.2011).

OcHoBbIBasACb Ha 3Ha4YeHUN KonnyecTsa 14C. namepeHHom netom 2011 r. B Lutjewad (NL). nonyyeHo 3HaveHue pT1C,
paBHoe 104 %. aAnA 6uomaccsl, BblpalleHHol n Habngaemoli B nepnog 2010—2012 rr. (ycTHOe coo6uieHune C. MNancTpoii.
patnpoBaHHoe 07.11.2011).

PucyHok E.1 — YMeHblleHue 3HayeHusa I*ChtoC BaTtmocgepHom Bo3ayxe cC02(B pTC).
M3MepeHHOe Ha BbICOKOrOpHOI anbnuiickoit ctaHuumn B BepmyHTe (ABCcTpus) n Jungfraujoch (LW Beliyapus) (cm. (14),
ANA faHHbIXx 2004—2008 rr. cm. coobueHne C. Manctposa un . NleBuHa)
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MpunoxeHne OA
(cnpaBouHOE)

CBe,quVIH O COOTBETCTBUN CCbIJTIOYHbIX MeXAYyHapoaHblX CTaHO4apTOB HauMOHabHbIM CTaHgapTam

Tab6nunuya AL

O603HaueHVie CCbUTOYHO CreneHb O603HaueHVie U HaMMeHoBaHNe
MeX/yHapoAHOro cTaHaapTa COOTBETCTBYA COOTBETCTBYHOLLErO HALMOHaUTbHOTO CTaHAapTa
ISO 7934 - .
ISO 10396 — *
ISO 15713 oT FOCT P NCO 15713 «BbIGpPOCHI CTALMOHAPHbIX UCTOYHUKOB. OTGOP
npo6 n onpejeneHve codepxaHns razaoobpasHbix PTOPUCTbIX coeau-
HEeHWi»

* COOTBETCTBYIOWMI HALMOHaNIbHBIA CTaHA4apT OTCyTCTBYeT. [lo ero MpUHATUS PEeKOMeHAyeTcs WMCNofb30BaTb
nepeBOA Ha PYCCKMiT A3bIK 4AHHOTO MeXAYHapo4HOro cTaHAapTa. MepeBod faHHOTO MeXAyHapoHOro cTaHaapTa Ha-
xoauTcs B ®efepasibHOM MHDOPMaLMOHHOM hOoHAe CTaH4apTOB.

MpumMmeuaHune— B HacToswel TabnuLe UCNONb30BaHO C/eAyloLLee YC/I0BHOe 0603HAUYEeHNe CTEMNEHN COOT-

BETCTBMA cTaHgapTa:
- IDT — nAEeHTUYHbIN cTaHaapT.
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