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FOCT P 53584—2009

MpeancnoBue

Llenu v npuHumnel cTaHgapTusauumu B Poccuiickon ®eaepaumm yctaHoBneHb PeaeparnbHbIM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-93 «O TeXHUYECKOM perynnupoBaHun», a npasuna NpUMEHeHUs HaLMoHamnbHbIX
ctaHgaptos Poccuickon ®egepaunm — FNOCT P 1.0—2004 «CtaHgapTtusauusa B Poccuinckon ®egepaunn.
OCHOBHbI€E NOMOXEHNA»

CBegeHun o cTaHAapTe

1 PASPABOTAH MNocyaapcteeHHBIM 06pa3oBaTebHbIM yYpeXkaeHnem BbicLLero npodeccuoHanbHoro
06pa3zoBaHns «MockoBCKUIA FOCYAapCTBEHHBI YHUBEPCUTET NULLIEBBLIX Pou3BoAcTB» MuHUcTepcTea o6pa3so-
BaHuA Poccuinckon ®egepauun (FOYBMO «MIYMMy)

2 BHECEH TexHu4eckum komuteTom no ctaHgaptusaumm TK 93 «lMpogykTel nepepaboTku ¢pyKToB,
oBowen n rpubos»

3 YTBEPXOEH WU BBEAEH B AEWCTBUE MMpukaszom defepansHOro areHTCTBa No TEXHUHECKOMY
perynuposaHuto n metposnoriun ot 15 nekabpsi 2009 r. Ne 894-ct

4 B HacTosillem cTaHAapTe yuTeHbl HOpMaTUMBHbIE MOMOXEHWUs Crieayolmx MexayHapoaHbIX (pervo-
HanbHbIX) CTAaHAapPTOB:

- CODEX-STAN 247—2005 «EauHbin  cTaHpapT Ha  (pyKToBblE COKM WU HeKTapbl»
(CODEX-STAN 247—2005 «Codexgeneral standard for fruit juices and nectars») B yactu Tpe6oBaHuii k obec-
neyeHuIo KavyecTBa, MOANIMHHOCTA, He0BX0AMMOro CocTaBa M METOOB OLIEHKWN NOKa3aTe e COKOB U HEKTapOB;

- ENV 12141:1996 «Coku chpykTOBbI€ U 0BOLHbIE. OnpedeneHne COOTHOWEHUA CTabUNbHBIX U30TOMOB
kucriopoaa (180/1%0) B BogHo N hpakLmm pyKTOBLIX COKOB. MeTo/1 ¢ TpUuMeHeHneM Macc-cnekTpoMeTpumn nso-
TOMHBLIX cooTHowweHun» [ENV 12141:1996 «Fruit and vegetable juices — Determination of the stable oxygen
isotope ratio (180/180) of water from fruit juices — Method using isotope ratio mass spectrometry»]

5 BBEJEH BMNEPBbIE

UHebopMmayusi 06 U3MeHeHUsIX K HacmosiueMy cmaHOapmy nybrnukyemcsi 8 exe200H0 Uu3d0asaeMoM
UHhopMaUUOHHOM yKazamerne «HauuoHarnbHbie cmaHlapmbl», @ MeKkcm U3MEHeHUU U rornpagoK — 6 exxemMe-
CAYHO U3dasaeMbix UHGhopMaUUOHHbIX yKasamensix « HayuoHanbHbie cmaHOapmel». B ciyvyae nepecmompa
(3ameHbl) Unu ommeHsl Hacmosiwe2o cmanGapma coomeemcemayiolyee ysedomiieHue 6ydem onybrnukosaHo
8 eXXxeMecCs4HOo usdasaeMoM UHOpMaUUOHHOM ykasamene «HayuoHanbsHeie cmaHdapmel». Coomeemcmey-
rowas UHbopmayusi, yeedoMiieHuUe U meKkecmal pa3Melyaromes makxe 8 uHghopMayuoHHol cucmeme obuwezo
roib308aHuUsi — Ha oguyuansHoM catime PedepalsibHO20 ageHmemea o MexXHUYEeCKoOMy peaynupogaHuro U
Memporsoauu e cemu UHmepHem

© CraHgapTuHdopm, 2010

HacToswuii cTaHaapT He MOXET GbITb MOMHOCTbIO UMK YaCTUYHO BOCTIPOUSBEAEH, TUPaXMPOBaH U pac-
MPOCTpaHeH B kauecTBe ouLManbHOro n3aaHus 6e3 paspelleHnsa deaeparnsHOro areHTCTBa No TeEXHUYecKo-
MY perynmpoBaHuio i METPOoriu
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HAUUWOHANBbHBIN CTAHAAPT POCCUMNCKOW SGEREPALUUM

COKM U COKOBASA NPOAYKLUUA
NWOAEHTU®UKALIUA

Onpe.qeneHMe CTabUNbHLIX U30TONOB KUucnopoga meToaoM Macc-CrneKTpomMeTpuu

Juices and juice products. Identification.
Determination of stable oxygen isotopes by mass-spectrometry method

NaTa BBegenna —2011—01—01

1 O6nacTb NnpuMeHeHunA

HacTtosiumin ctaHgapT pacnpocTpaHsaeTcsl Ha COKU U COKOBYIO NPOAYKLUMIO, B TOM YMcne AN AeTCKOro
nUTaHus, N ycTaHasnueaeT NpUMeHsieMbl i AN Lienen naeHtudgukaumm, 8 ToM Yucne noaMHHOCTU yKasaHHON
npoaykuun, MeToA onpeaeneHns U30TOMHOTO cocTasa kucnopoga (180/180) B BoagHo thpakumm NPoAYKTOB ¢
npUMeHeHUem Macc-creKkTpoMeTpUn CTabuIbHbIX U30TOMOB.

M3oTonHbIN cocTaB KUcropoaa uccredyemoro npogykra OTHOCUTENbHO MeXayHapoaHoro ctaHaapTta
SMOW xapakTepusyeT senininHa §'80gy o » BblPaXaemas B npoMunne.

2 HopmaTuBHbIe CChINKK

B HacTosLweMm cTaHaapTe NCNob3oBaHbl HOPMaTUBHbIE CChISIKM Ha crieaytoLlne cTaHaapThl:

FOCT P 8.563—2009 lNocypapcTBeHHas cucTema obecneyeHus eguHCTBa M3MepeHuid. Metoauku
(MeToapbl) usmMepeHni

FOCT P UCO 5725-1—2002 TouHOCTb (MPaBUNbHOCTb U NPELM3UOHHOCTL) METOA0B U pesynbTaToB
namepeHunin. Hactb 1. OCHOBHbIE NONOXEHUSA 1 oNpeaeneHns

FOCT P UCO 5725-2—2002 TouHOCTb (MPaBUbHOCTb U NPELM3UOHHOCTL) METOA0B U pesynbTaToB
namepeHnin. Yacto 2. OCHOBHOM MeToA onpeaeneHns NoBTOPSeMOCTU U BOCMPOUIBOAUMOCTU CTaHAapTHOro
meToAa U3MepeHuin

FOCT P UCO 5725-6—2002 To4HOCTb (NpaBUNIbHOCTb U NPELMU3UOHHOCTL) METOAOB U pe3ynbTaToB
nsmepeHuit. Yactb 6. Ucnonb3oBaHWe 3Ha4YeHWUN TOYHOCTM Ha NpaKTuKe

FOCT P UICO/M3K 17025—2006 O6wme TpeGoBaHUs K KOMNETEHTHOCTU UCbITATENBHBIX U KanMbpo-
BOYHbIX TabopaTopuin

FOCTP51398—99 KoHcepBbl. COkM, HEKTapbl U cCOKOCOAEepKaLLme HanUTKU. TepMUHbI M onpeaerneHus

FOCT P 53137—2008 Coku 1 cokoBas npoaykuus. MaeHtudukauus. Obwme nonoxeHus

FOCT P 53228—2008 Bechl HeaBTOMaTU4eckoro agencreus. Yacte 1. MeTponornyeckme n TexHumdec-
ke TpebosaHus. UcnbitaHna

FOCT 12.1.005—88 Cuctema ctaHgapToB 6e3onacHocTy Tpyaa. Oblmne caHUTapHO-TUrueHudeckne
TpeboBaHus K BO3AyXy paboyeit 30HbI

FOCT12.1.007—76 CuctemacTtaHgapTos6e3onacHocTu Tpyaa. BpeaHble BewecTtsa. Knaccudukauna
1 o6wwne TpeboBaHuA BeszonacHOCTN

FOCT12.1.010—76 CuctemacraHgapTos 6esonacHocT Tpyaa. BapeisoGesonacHocTb. O6uime Tpebo-
BaHUA

FOCT 12.1.018—93 Cucrtema ctaHaapTos GesonacHocTu Tpyaa. Moxapos3pbiBobe3onacHoCTb cTaTh-
yeckoro anekTpuyectsa. O6wme TpebosaHus

W3paHne opmumnansHoe
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FOCT 12.1.019—79 CucTtema cTaHaapToB 6e3onacHocTy Tpyaa. dnekTpobesonacHocTb. Ob6wme Tpe-
60BaHMA U HOMeHKNaTypa BUA0B 3aLUUThI

rOCT 12162—77 [syokuce yrnepofa teepaas. TexHu4eckue ycrioBus

rOCT26313—84 MpoaykTel nepepaboTku Noaos U oBoLlei. Mpasuna npuemkn, metoabl oTbopa npob

FOCT26671—85 MpoaykThlnepepaboTky NNO4OB U OBOLLEN, KOHCEPBLI MACHLIE U MACOPACTUTENbHBIE.
MoaroToska Npod ans nabopaTopHbIX aHaNM3oB

FOCT 29169—91 (MCO 648—77) lNocyna nabopatopHas cTeknsiHHasA. MuneTku ¢ 0gHON OTMETKON

FOCT 29227—91(MCO 835-1—81) lNocyaa nabopaTtopHasi cTeknsiHHadA. MuneTku rpagynpoBaHHbIe.
Yactb 1. O6wue TpeboBaHus

MpumedaHune— Mpn NONb30BAHUM HACTOSILLMM CTAHAAPTOM Lieriecoo6pa3Ho NPOBEPUTL AEHCTBUE CCbINOY-
HbIX CTAHAAPTOB B WMH(OPMAaLMOHHON cucTeMe O6Wero nonb3oBaHus —Ha odmumanbHom cante PepepanbHoro
areHTCTBa M0 TEXHNYECKOMY PETYIMPOBAHMIO M METPOSIOTMU B CETU MIHTEPHET UIM MO eXEroaHO N3aaBaeMoMy MHopma-
LMOHHOMY yKasaTernto « HaumoHarbHble CTaHgapTbI», KOTOPLIN OMyBIIMKOBaH Mo COCTOAHMIO HA 1 AHBaPA TEKYLWero roaa, u
Mo COOTBETCTBYIOWMM EXEMECAYHO N3AABAEMbIM MHEOPMALMOHHBIM YKa3aTersiM, onyGnukoBaHHbIM B TEKYLLEM roay.
Ecnu cCbinouHbIf cTaHA4apT 3aMeHeH (M3MeHEeH), TO NPy NOMNb30BAHUM HACTOSILLUM CTaHAAPTOM cneayeTt pyKOBOACTBO-
BaTbCH 3aMEHSIIOWMM (U3MEHEHHbIM) cTaHgapToM. Ecnm cebinouHbii cTaHgapT oTMeHeH 6e3 3ameHbl, TO NONOXeHne, B
KOTOPOM JaHa CChINKa Ha Hero, MPUMEHSIETCS] B YACTH, HE 3aTParvBaloLLei 3Ty CCbIMKY.

3 TepmuHbI, onpegeneHus, 0603HaYeHUSA U COKpaLLeHUs

3.1 B HacTosilwemM cTaHgapTe NpMMeHeHbl TEPMUHBI MO HOPMATUBHBLIM NMPABOBLIM akTaM Poccuitckoin
®enepauunun, FOCT P 51398 1 no [1], a Tacke crieayoLLmMii TEPMUH C COOTBETCTBYIOLLUM onpeaeneHuem:

3.1.1 M30TOMHbLINA cocTaB kucnopoaa: BennunHa §'80g,,,y, BbIpaxkeHHas B poMunse, npeacTasna-
toLLas cobon OTKNOHEHMe OT MexayHapoaHoro ctaHgapta SMOW unxapakTepusylowas KonM4eCTBEHHOE COOT-
HoLLeHWe M30TOMOoB Kncnopoda maccoit 18 n usotonos kucropoaa maccon 16, usmepeHHoe Ana ABYOKUCU
yrnepoga, nony4eHHol u3 npobbl, U ABYOKACU Yriepoaa, UCTNOoNb3yeMoid B KauecTBe CTaHAapTHOro rasa.

3.2 BHacTosweM cTaHg4apTe NpuMeHeHbl crneayolme CokpalLeHns n 06o3HaveHus:

npomurne (%o) — ogHa TeicAYHana Aoss Yicna unv 1/10 npoueHTa;

180/1860 — coOTHOLLEHWE M30TOMOB KUCopoaa ¢ Maccamu 18 1 16 B aHanuaupyemMoit npobe;

8'80g 0w — VIBOTOMHEIN COCTAaB KUCMOPOAA OTHOCUTENBHO MexayHapoaHoro cTaHaapTa SMOW, B npo-
munne;

IRMS/SIRA — macc-cneKkTpoMeTpusi N30TOMHbIX COOTHOLLEHUIA/aHaNN3 COOTHOLIEHWUA CTabUINBbHBIX U30-
Tonos (Isotope Ratio Mass Spectrometry/Stable Isotope Ratio Analysis);

SMOW — mexayHapoAHblii cTaHdapT W3OTONHOro cocTaBa cpefHeokeaHudeckon Boabl (Standard
Mean Ocean Water);

SLAP — mexayHapodHbll cTaHAapT U3OTOMHOMO cocTaBa BoAbl aTMOCEpHBIX 0CaAKoB AHTapKTUAbI
(Standard Light Antarctica Precipitation);

GISP — mexgyHapoaHblii cTaHg4apT M30TOMHOro coctaBa BoAbl aTMOChepHbIX OCaAKOB NefsiHOro
nokposa NpeHnaHguu (Greenland Ice Sheet Precipitation);

MAIAT3 — MexayHapoaHoe areHTCTBO Mo aToMHo aHeprn (International Atomic Energy Agency).

4 CywHocTb MeTOoAa

M3oTonHblii cocTas kucrnopoaa §'80gy,q ONPEAENSAOT METOAOM MacC-CIEKTPOMETPUN CTaBUITbHBIX M30-
TOMOB, OCHOBaHHbLIM Ha OAHOBPEMEHHOM TOUHOM M3MepeHun macc 44(12C160,) n 46 (12C180180), koTopble
XapaKkTepHbl AN BCeX M30TOMHbIX KoMBUHAaL I 3NeMeHTOB B razoobpasHoii AByok1cy yrnepoaa, nocne 3asep-
LUEeHUSA peakumm N30TOMHOro obMeHa.

M3oTonHblii cocTas kucrnopoda §'8Ogy ey ABYOKUCH yrnepoaa onpeaensioT Nocre 3aBepLleHus peakLym
M30TONHOro obmeHa [2], NPy AOCTKEHUM PaBHOBECHOTO COCTOSIHNA C BOAOW aHann3mMpyeMon npobbl, onpege-
nsieMoro bopmynon

C'°0, + H,"®0 & C™0™0 + H,'°0. )

5 OT60p M nogroToBka Npo6

5.1 OT160p Npo6 — no FOCT 26313, noaroToBka npo6 — no FOCT 26671.
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6 CpeacTBa uamepeHuin, BcomoratenbHoe o6opyaoBaHue, nocyaa,
peakTuBbI, MaTepuanbl, CTaHAApTHbIE BelecTBa U pacTBOpbI

6.1 Xumuyeckue peakTuBbl, CTaHAapTHbIE BeleCcTBa U pacTBOpbI

6.1.1 [Byokucb yrnepoaa razoobpasHasi c 06 beMHOM AoMeil OCHOBHOTO BellecTBa He meHee 99,995 % B
rasoBom bannoHe, cHabXXeHHOM COOTBETCTBYIOLLMM PefyKTOPOM AaBIEHUs!.

6.1.2 Bopa no ctaHaapTy SMOW kateropum MAFATO.

6.1.3 Bopa no ctaHaapTy SLAP kateropuv MAFATO.

6.1.4 [syokuck yrnepoaa teepaasino NOCT 12162.

6.2 CpeactBa usMepeHuit m o6opyaoBaHue

6.2.1 Macc-cnektpomMeTp IRMS/SIRA ans aHanusa ctabunbHbIX U30TONOB

[ns npoBeaeHust aHanusa MoxeT 6bITb UCMONb30BaH Macc-CNeKTPOMETP As U3MEPEHNA COOTHOLLEHUI
CTabUIbHLIX U30TOMOB JTIO60I MOAENN U NMBOro UIroTOBUTENA aHaNUTUYECKoro 06opyaoBaHus.

Macc-cnektpomeTp goskeH obecneymBaTb MonyyeHue AaHHbIX 06 U3OTOMHOM CocCTaBe Kucrnopoaa
8'80gpow B AvanasoHe NpupoaHbIX Bapuaumii § <0,06 %.

Macc-cnektpomeTp IRMS/SIRA BknioyaeT:

1) TpoOWHOW yHMBepCarnbHbIN KonnekTop, obecneunBaoLLMii O4HOBPEMEHHOE U3MepPeHUe MOHOB C Mac-
camn 44 n 46;

2) cucTtemy Hanycka, obecneunsaiolLyio BBOA ABYOKUCU yriiepoaa B Macc-CnekTpoMeTp noce AocTuke-
HWSI pPaBHOBECHOTO COCTOSIHWS C BOAOW aHanMsupyemoi npobbl n Bogon no SMOW, unu cneunanuanposaHHble
WHCTPYMEHTarbHble CUCTEMbI MOArOTOBKM NPobbl, paboTalolume B NOTOKE raza-HoCUTENS renns U NO3BOMA-
LiMe NpOBOANTL KONMYECTBEHHOE BbiAerneHne BoAabl Npobbl, peakuuto U30TOMHOro YpaBHOBELIMBAHWUS U BBOA
AByokucu yrnepoga B macc-cnekrpometp IRMS/SIRA nocne A0CTUXEHUS paBHOBECHOMO COCTOSAHUA C BOAOW
aHanusupyeMoi Npo6bl Yepes cneLmanbHele MHTepdeicHble yeTpoincTBa?). MocneaHue o6ecneunsaloT Hesa-
BUCUMYIO nogady npobbl 1 Boabl no SMOW B macc-cnektpomeTp IRMS/SIRA vepes cucteMy uronb4aTtoro
HaTekaTens, YTo No3BonsieT n3bexaTb M3OTOMHOro hpakUMOHUPOBaHUA (MPU NPUMEHEHUU BHYTPUNOTOYHOMN
CUCTEMbI peKoMeHRayeTCsl UCNOMb30BaTh B onpeAenieHUn BTOPUYHBIA cTaHaapT2)).

3) komnbloTep ¢ NporpaMmMHbIM obecneyeHMem Ansl aBToMaTuieckon obpaboTkv nonyvaemMbix pesysb-
TaToB.

6.2.2 Bechl no TOCT P 53228 ¢ npegenom gonyckaemon abconNoTHON MOrpeLlHOCTU OQHOKPaTHOro
B3BeWwunBaHus = 0,1 mr.

6.2.3 Mwunetkun 1-2-1, 1-2-5, 1-2-10 2-ro knacca TouHocTM No FOCT 29169.

6.2.4 MuneTkurpagympoBaHHble 1-2-2-25n0 FTOCT 29227 unu go3aTopbl NMNETOYHbIE C aHaNnorMYHbIMU
U U3MeHsieMbIMU 06 bemMamMn 403 C OTHOCUTENbHON MOrPEeLIHOCTLIo A03UpoBaHus + 1 %, UM UMNOPTHLIE C
aHarnorM4HbIMN XxapakTepucTukamu.

6.2.5 [ozaTopbl aBTOMaTUYECKWUE UIN MUMETKN CTEKISIHHBIE rpadynpoBaHHbIE C MOAXOASILLIMM UHTEpBa-
oM A03UPOBaHUA 1 N3BECTHOW TOYHOCTLIO O3UPOBaHMS.

6.2.6 EmkocTu BakyymHbled) , kanmbpoBaHHble no obbemy, ans npobsl u Boasl o SMOW n SLAP us
6opOCUNMKaTHOro cTekna BMecTUmocTbio oT 10 Ao 30 cm3, cHaGXeHHble repMeTUYHOM KPLILLKOW C yCTaHOBNEH-
HbIM BEHTUMEM U1 LUTYLLe POM A1 COEANHEHNS C BaKyYMHbIM HACOCOM 1 ra30BbIM 6ainIoHOM U yCTOMYMBLIE ANA
paboTbl nog AasneHnem He meHee 80000 Ma.

6.2.7 Hacoc BakyyMHBbIi1, KOHCTPYKTUBHbIE XapaKkTepUCTUKN KOTOPOro obecneunBaloT cosgaHue B Baky-
YMHOW eMKOCT/ MOHWXEHHOTo AaBNeHns Benn4unHoi He 6onee 0,13 Ma.

" «MexayHapogHoe areHTCTBO No aTOMHOW 3Heprumny», ABcTpusi, BeHa, P.O. Box 100, Wagramer Strasse 5, A-1400.

2 [HonyckaeTca ncnonb3oBaHve cneuuanbHbIX MHTEPgEnCHbIX yCTPOUCTB, HAXOAAWMXCA B MPOAAXKE U OCYLEeCTBNSA-
IoWwux BBOA razoobpasHol aByokucu yrnepoaa B macc-crnektpomeTp IRMS/SIRA. UHTepdercHble yCTPOMCTBA AOMKHbI
oGecneqmsaTb CO6J'HO,D,6HVI6 yCJ'IOBVIVI onpeaeneHua n Bocnpon3segeHna pesyanaTOB, yCTaHOBJ'IeHHbIX HacToAWwNnM CTaH-
AapToM. B kauecTBe yHMBeEpCAnbHOIo razoBoro uHTepdeinca MoxeT GbiTb MCNONb30BAHO YCTPOMCTBO MOAENBLHOIO paaa
«ConFlo IV» n Bbiwe (Thermo Scientific). B kauecTBe nameputensHoro o6opyaoBaHns MOryT 6biTb MCMONBE30BaHbI U30TON-
Hble macc-cnekTpomeTpbl IRMS/SIRA mogenbHoro psiga « Delta V» (Thermo Scientific). YkasanHHoe o6opyaoBaHmne peko-
MeHayeTCs Ansi NpuMeHenuns. 3ta uHdopmaLums NpuBeAeHa Airsi CBeAeHUs] NONb30BaTeNnemn HacTosILLEro CTaHaapTa U He
03HavaeT, YTo CTaHAapT ycTaHaBnmBaeT ob6si3aTenbHOe NpUMeHeHne 3Toro o6opyaoBaHus.

® B kauecte BaKyyMHbIX EMKOCTEN MOTYT 6bITb MCMNONb30BaHbl EMKOCTU U3 6OPOCUNUKATHOTO CTekna Mapok « Schott
Duran», « Arc Intemational», « Pyrex» unm « Symax». YkazaHHoe 060pyaoBaHue pekomeHayeTcs Ansi NpUMeHeHns. dta
nHopMaLms NpueBeaeHa Ans ceeeHns nonb3oBaTterniel HaCTOSLEro CTaHAapTa u He 03Ha4aeT, YTo CTaHAapT yCTaHae-
nueaet obsizaTensHOe NPUMEHeHNe 3Toro 06opyA0BaHusI.
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6.2.8 BbaHs BogsiHas, cHabxeHHasa TepMmocTaToMm, ob6ecneunBatowas acpekTuBHOE NepemMellnBaHue,
npuroaHas ang nogaepxaHua temnepatypsl (25 £ 0,5) °C.

6.2.9 Cucrema oxnaxaeHus?) , ocHalleHHaa uamepuTenem TemnepaTypbl, NO3BOMAIOWMUM NPOBOAUTL
usMepeHuns ¢ TouHocTbio = 0,1 °C, 1 npurogHan AnNa oxnaxaeHusl ¢ NOMOLLbIO TBEPAON ABYOKUCU yriepoaa
(«cyxoro nbfa») opraHudeckux npob, NOMeleHHbIX B BaKyyMHYI0 €MKOCTb, 40 TemnepaTypbl He Bbille
MuUHyc 78 °C.

6.2.10 Cuctema nabopatopHaa?), npurogHaa Ans yaaneHus us rasoo6pasHoil ABYOKUCU yrnepoaa
BOASIHBIX MAPOB NyTEM OXNaXAEHUA « CyXUM NbAOM» A0 TemnepaTyphbl He Bbiwe 78 °C unu nyTem ux xummudec-
KOro CBSI3blBaHUS.

HonyckaeTca ncnonbsoBaHne Apyrux cpeacTs U3MepeHUin ¢ MeTPONOrMYecKUMIN XxapakTepucTukamm u
nabopaTopHoro o6opyaoBaHUA € TEXHUYECKUMU XapaKTepUCcTUKaMu, He YCTynalolWwuMu nepedncneHHbIM
BbiLLe.

7 NpoBeaeHue onpegeneHnus

7.1 YcnoBusa npoBeaeHUn onpeaeneHun

Mpoby aHanuanpyloT ABa pas3a B YCNOBUAX MNOBTOPSIEMOCTU B COOTBETCTBUN € TpeboBaHUAMU
FOCT PUCO 5725-1 (nogpasnen 3.14) uFOCT P UCO 5725-2.

Mpu NoAroToBKe 1 NPoBeAeHUN onpeaeneHust 4OIPKHBI 6bITb cobogeHbl cneaytowimne yCnosus:

- TeMneparypa okpyxatowen cpebl oT 10 °C go 25 °C Bkntou.,

- OTHOCUTEeNbHasA BNaXHOCTb Bo3ayxa oT 40 % Ao 70 % Bkritou.

7.2 MpoBepeHUe peakyuu MU30TONHOTo 06MeHa ANA AO0CTUXKEHUA paBHOBECHOIO COCTOAHUA

B BakyyMHYI0 eMKOCTb C NOMOLLbIO aBTOMATUYECKOro 103aTopa Unn CTeKNsHHOW NUNeTKU BHOCAT OT 2 A0
5 cM3 HeKOHLEHTPUPOBAHHOTO COKa UMM COKOBOIA MPOYKLMM, B TOM YMCNe ANs ATCKOro NUTaHWs (HekTapa,
cokocoepxallero Hanutka, Mopca, nope, MAKOTU, KNeTokK, apoMmaTobpasyowmnx sewects). Mpu onpeaene-
HUU COOTHOLUEHUS CTabuUMbHBIX N30TOMOB KUCIIOpPOoAAa B KOHLEHTPUPOBAHHBIX COKaxX U COKOBOW NpoAyKuun B
BakyyMHYI0 @MKOCTb BHOCST OKOJ10 2 I npogykTa. EMKOCTb repMeTU4HO yKynopuBaloT v MomeLLatoT B cUcTemy
AN OXNaXeHWs ¢ Tem, 4Tobbl B TeueHne 5—=8 MUH oxnaauTe 40 TemnepaTtypbl He Bhille MUHyc 78 °C.

OxnaxageHHYo BakyyMHYH0 eMKOCTb COeQNHAIOT C BaKyyMHbIM HACOCOM U MyTEM CO31aHUA B Hell NOHWU-
XXeHHoro AaBneHus He 6onee 0,13 Ma yaansatoT Bo3gyx. 3aTeM Ha BakyyMHON eMKOCTU 3aKpbiBAOT 3aMOpHbIi
BEHTWUIIb U OTCOEAMUHSIOT €€ OT Hacoca, Nocne Yero coeaunHsAT ¢ 6annoHoM ¢ razcobpa3sHoint ABYOKUCHIO yrie-
poaa. OTKpbIBaIOT 3aNOPHbIA BEHTUIb HA EMKOCTU 1 CO34al0T B HEl MOBbILLEHHOE AaBreHune 4BYOKUCH yriepo-
Aa, pasHoe 80000 Ma. asneHvne perynupyroT peaykTopoM rasoBoro 6ansnoHa.

3akpblBaloT 3aMopHbIN BEHTUMb Ha BaKyyMHOM EMKOCTW, OTCOeAUHAIOT ee OT ra3oBoro 6annoHa 1 nome-
LatoT ee B BoAsHyto 6aHto, cCHabxeHHy TepMocTaToM, AN NpoBeAeHUs peakL M n3oTonHoro obMeHa. PaBHo-
BECHOE COCTOsIHWE C BOAOM Npobbl 4OCTUraeTCs Nocne BblaepKuBaHUa eMKoCTV Npu TeMmnepatype (25+ 0,5)°C
B TeYeHune 15y.

Mocne AOCTMKEHUS PABHOBECHOrO COCTOSIHUS BaKyYMHYIO EMKOCTb COeAnHAT ¢ nabopaTopHon cucte-
MOW AN NpeaBapuUTenbHOro yaaneHus BoAsHbIX NapoB U3 ABYyoKMcK yriepona 6e3 hpaklMoHNPOBaHWS U30TO-
MoB, 3aTeM HarnpaBsnsoT ras3 B CUCTeMy Hanycka Macc-cnektpomeTpa IRMS/SIRA.

7.3 OnpeaeneHue COOTHOLUEHUA U30TONOB

OnpegeneHune cooTHOLLEHUsI U30TONOB Kucropoda 80/180 B razcobpasHoii ABYoKUCHK yriepoaa nocre
OOCTUXEHNS paBHOBECHOIrO COCTOAHMA, NPOoRoaAT Ha Macc-cnektpomeTpe IRMS/SIRA ¢ ucnonbsoeaHnem
cTaHgapTHoro rasa. B kavyecTBe cTaHgapTHOrO rasa nNpUMeHsoT razoobpasHyio ABYOKUCH yriepoaa co cTe-
neHbHo O4YUCTKU He MeHee 99, 995 %.

PesynbTaTbl onpeaeneHns npeAcTaBnsioT B BUAE BENMYMHBI M30TOMHOTO cocTasa kienopoaa 880y ow
%o. [pn HEOBX0AMMOCTI, BENNYUHY M30TOMHOrO COCTaBa KUCMopoAa paccymTbIBalOT B COOTBETCTBUM C pasje-
nom 8.

M [onyckaeTcsi ucnonb3oBaHue crneunanbHbIX CUCTEM, HAXOASWMUXCS B Npogaxe, Ansi NoaroToBky Npob gnsi onpe-
JeneHns cocTaBa CTabWnbHbIX M3OTOMOB KWUCIOpOAa B MNPOAYKTAX OPraHUYeckoro MpOMCXOXAEHUS MeToaoM
IRMS/SIRA-macc-cnekTpomeTpumn. [ns npoBeaeHUst peakumm 30TOMHOMO YpaBHOBELWMBAHUS] MOXET ObITb UCMONB30BaHO
ycTporicteo « GasBench» (Thermo Scientific). YkazaHHoe o6opyaoBaHue pekoMmeHayeTcs Ansi NpUMeHeHus1. dta UHgop-
Mauus npveedeHa ansi cCBeAeHVs Nnonb3oBaTenel HacToSWEro cTaHaapTa v He 03HavaeT, YTo CTaH4apT yCTaHaBnvBaeT
obs3aTenbHOe NpYMeHeHne 3Toro o6opyaoBanusi. Crctembl NoAroToBKM NPo6 AormkHbI o6ecneymBaTh cobnogeHune ycno-
BUI OnpeaeneHns U BOCNPOU3BEASHUsI PE3YIIbTaToOB, KOTOPblE YCTAaHOBIMEHbI HACTOSILLMM CTaHAAPTOM.

4
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7.4 Kanu6poBka

Kanubposky ¢ npuMeHeHneM cTaHgapTHOro rasa npoBogaT ¢ npumeHerHrem soael no SMOW n SLAP.
Peakuuto nsotonHoro obmeHa nposoasT c 06bemoM Boabl o SMOW 1 SLAP, akBMBaneHTHEIM 06beMy Npobbl,
1cnonb3oBaHHOMY Mpu NpoBeaeHUN onpedeneHns B COOTBETCTBUM € yernosusamu 7.2. OnpeaeneHue CooTHO-
LIEHIS M30TOMOB, BbipaXxaeMbix BenninHamu 3'80gy,q 1 §'80g, ap, B CTAHAAPTaX BOABI NPOBOAAT MO 7.3.

8 O6paboTka pe3ynbLTaToB U3MepeHUi

8.1 PacueT COOTHOLLEHWSI U3OTOMOB KACNOpoaa NPOoBOASAT ¢ NpuMeHeHneM soabl no SMOW 1 SLAP.

B kayecTBe cTaHAapTHOro rasa UCMonb3ayLoT Ty Xe ABYOKUCH Yriepoaa, KOTopyto NpUMeHsIoT Anst NpoBe-
AeHWs peakLmnn U3oTonHoro obMeHa B COOTBETCTBUM C YCNOBUAMMK 7.2 Npu aHanuae npob 1 Boasl no SMOW u
SLAPno7.4.

M3oTonHbIA cocTas kucnopoda maccoin 18 B npobe no oTHoLIEeHNo Kk Boge no SMOW, 51BOSMOW (%o0),
BbIYMCNAOT Mo hopMyne

-3
58 0suow = T OSMOW 55 5 2)
smow ~ dsLap
rae 8np — M30TOMHbIA COCcTaB Kncnopoaa npoobl (6180rI )
8ow — M30TOMHbIA cocTas k1cnopoaa no SMOW (8" Ogpmow);
g ap — VIBOTOMHBIN cocTaB kucriopoaa no SLAP (880, 4p).
YcraHoBneHHas BenninHa §'80g, 4p B Bofe no SLAP cocTaBnsieT MUHYC 55,5 %o SMOW [3].
8.2 PesynbTaThl onpeAeneHns n3oTonHoro coctasa kncrnopoaa 8'80gyo MPMMEHAIOT B COOTBETCTBIM
c FOCT P 53137 npu noaTBepxaeHnM COOTBETCTBUSA, B TOM YMCNE Npu naeHTudmnkawmm, ycTaHoBneHn1 noa-
FTMHHOCTW COKOB U COKOBOW NPOAYKLIMK.

9 MeTponornyeckue xapakTepucTukm metoga

OCHOBHblE METPOSIOrMYeckne XxapakTepucTkM MeToaa npuBeaeHsl B NpUnoXeHud A.

9.1 MNpepgen nosTopsieMocTU (CXOAUMOCTH)

PacxoxpaeHue mexay pesynbTatamu ABYX U3MEPEHUIA, NOMyYeHHLIMA OA4HUM ONEPaTOPOM AN OAHOW U
TOW e Npobbl C UCMONb30BaHWEM O4HOIO U TOro e 060pyA0BaHUA 33 HAMMEHbLUWI UHTepBan BpemeHn, byaet
npeBbIWaTh Npegen NoBTOPSEMOCTM (CXOAUMOCTU) r B cCpeAHEM He Yallle 04HOro pasa Ha 20 cny4vaes npu Hop-
MarnbHOM U NpaBULHOM MPUMEHEHUN MeToAa.

YcTaHOBMEHHbIE 3HaYeHNA Npeaena NoBTOPSIEMOCTU (CXOAUMOCTU) COCTaBNAOT:

- Ans anenbcuHoBoro coka r = 0,22 %o,

- A6n04HOro coka r = 0,45 %o;

- Boabl no GISP r = 0,23 %o.

9.2 lMNpepen BOCNPOU3BOAUMOCTHU

PacxoxaeHue Mexay ABYMS! OTAeNbHbIMU pe3yribTaTamu, NonyYeHHbIMA B ABYX pasHbix NabopaTopusix
ANS 04HOW 1 Tolh Xe Npobbl, byaeT NpeBbilwaTs Npeaen BOCNpPoU3BOAUMOCTU R B cpeaHEM He Yalle 0gHOro
pasa Ha 20 criyyaeB npyu HopMaribHOM U NpaBUIIbHOM NPUMEHeHUU MeToaa.

YcTaHOBMEHHbIe 3HaYeHUs Npeaena BOCNpoU3BOAMMOCTM COCTaBNAOT:

- Ang anenbcuMHoBoro coka R = 0,33 %e.;

- abnoyvHoro coka R = 0,58 %eo;

- Bogbl no GISP R = 0,34 %eo.

9.3 MNpeunuaoHHOCTbL MeTOAa

Moa NpeLmn3noHHOCTbI0 METO4A MOHUMALOT XapaKTepUCTUKY U3MepEeHNst, OTpaxatoLLyto cTeneHb 6nnsoc-
TV ero pesynbTaToB K UCTUHHOMY 3HaYEHUIO U3MEePSIEMON BENIUYMHDI.

KonuyecTBeHHOW Mepoi NPeLn3MOHHOCTU CIYXKUT cTaHAapTHOE OTKIIOHEHWe NOBTOPAEMOCTU (Cxoau-
mocTn) ana n = 10, rae N — 4ncno uamepeHui 04HOM NPobLI NPUMEHAEMOro CTaHAapPTHOTO rasa — ABYOKNCH
yrnepopga.

CraHnaapTHOE OTKNOHEHWe S, PaccuUMTLIBAIOT MO hopmyre

1

Sf:\/:[}q _Yn)2 +(y2 —yn)2+---+(yn _yn)zl’

()

rae n — YUCNO U3MePEHUiA,
Y1, Yo» --es ¥, — PEBYNbTATHI U3MEPEHUIA,
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¥, — cpeaHeapudMeTMieckoe pesynbTaToB U3MePeHHil.
CpepaHeapucmeTUieckoe pe3yrnbTaToB U3MEPEHUI ¥, paccunTLIBalOT No hopmyne

Vo= n Ot yat, by, “

9.4 KoHTponb CcTabMNLHOCTU pe3ynbTaTOB WU3MEpPeHUn npu peanusauum MeTOQUKM B
na6opatopuun

KoHTponb cTabunbHOCTU pesynbTaToB U3MepeHuin B NabopaTopun ocyLecTBAAIOT B COOTBETCTBUN C
TpebosaHuamu FOCT P NCO 5725-6, ucnonbays MeToa KOHTPONsA cTabuUnbHOCTU CTaHAAPTHOMO OTKIOHEHNA
npomexyTodHoi npeumsnoHHocTn no FOCT P UCO 5725-6 (nyHKT 6.2.3) ¢ NnpUMEHeHUeM KOHTPOMbHbIX KapT
WyxapTa. MepnogniHOCTb KOHTPONS UNPOLeAYPbI KOHTPONA CTAabUNBHOCTU Pe3ynNbTaToB NU3MEPEHUI AOSDKHbI
6bITb NPpeaycMOTpEHbI B PYKOBOACTBE Mo kayecTBy nabopaTtopum B cooteeTcteumn ¢ FOCT P UCO/M3K 17025
(noapasnen4.2)urOCT P 8.563 (nyHkT 7.1.1).

10 Tpe6GoBaHusa 6e3onacHoOCTH

Mpu paboTe Ha macc-cnektpomeTpe IRMS/SIRA cneayeT cobniogathb:

- MpaBwsa ycTponcTBa 1 6esonacHom akcnnyaTaummn cocyioB, paboTtawwmx nog gasneHuem [4];

- Tpe6oBaHuA B3pbIBObe3onacHocTU B cooTBeTcTBUN ¢ FTOCT 12.1.010;

- TpeboBaHua anekTpobesonacHocTu B cooTBeTcTBUM ¢ TOCT 12.1.018, FOCT 12.1.019 1 MHCTpYKUMENA
rno aKkcnnyaTtauum npubopa.

Mpu paboTe ¢ YMCTEIMK BeLecTBamMu crieyeT cobniogaTs TpeboBaHus 6e30nacHOCTH, yCTaHOBMEHHbIE
Ans paboTbl C TOKCUYHBIMW, € AKMMUA U NerkoBocnaMeHsowmmMmncs Bewectsamm no MOCT 12.1.007. KoHTponb
3a cogepxaHneM BpeHbIX BelecTB B Bo3ayxe paboyel 30HbI crieyeT NpoBoAUTb B COOTBETCTBUM ¢ TpeboBa-
Huamu FOCT 12.1.005.

K pabote Ha macc-cnektpomeTpe IRMS/SIRA gonyckaioTcs nuua, umetowne kBanubukauumio He HuxXe
TeXHWUKa, BnaaetoLme TEXHUKOA MacC-CNekTpoOMeTPUYECKOro aHanusa u u3yumsLumne MHCTPYKLUIO MO 3Kcnya-
Tauuu ncnonb3yemMon annapartypbl.

TpeboBaHusA 6e30NacHOCTM PacnpoCTPaHAITCA Ha CPeACcTBa U3MEPEeHU, NpUMeHsieMble Ans Lenen
HacTosiLLero cTaHgapTa, ¢ MeTponorMyeckUMmn xapakTepucTukamn, He ycTynarowmmm nepevyucneHHbIM B pas-
nene 6.

11 MNpoTokon ncnbiTaHUn

B npoTtokone ucnbITaHWin NpUBOAAT:

- CCbIfIKY Ha HaCTOALL WA MeToA;

- B1A, NpoucxoxaeHne n HassaHue npoobl;

- cnocob 1 AaTy oT6opa npobbl;

- AaTty NocTynreHns u aHanusa npobbl;

- pe3ynbTaThl onpeaeneHna;

- MPUYKHBI OTKNOHEHWIA B NpoLeaype onpeaeneHns oT YCTaHOBIIEHHBIX YCOBUA (NPU Hanu4un).
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Mpunoxexne A
(cnpaBouHoe)

Pe3ynbTaTthl 3KCnepuMeHTa No oLeHKe TOYHOCTU MeToAa onpeaeneHus U3oTONHOro
cocTaBa Kucnopopa B BoAHOW (bpaKkLUK COKOB U COKOBOW NpoAyKLUKn 5" Osmow®

Ta6nuua A.1— PeaynbTaThl 3KCNEPUMEHTA M0 OLIEHKE TOMHOCTH METOAA ONpeeneHus N30TONHOMo COCTaBa KUCNO-
poaa B BOAHOW PpaKLMM COKOB M COKOBOW Npoaykumn 8'Ogyow®

Mpo6a
HaumeHoBaHue nokasartens
AnenbcuHoBbIN A6n04HbIN Cranpgapt
COK COK oAbl GISP
Konuuecteo nabopaTopui, UCKNIOYEHHBIX M3 SKCNepuMeHTa no
OUEHKe TOYHOCTM MOCNe ero 3aBepLeHns 0 0 0
Konuuecteo nabopatopuit, OCTaBWNXCSA B IKCNEPUMEHTE MO OLEHKE
TOYHOCTM NOCAEe ero 3asepLieHnn 15 15 15
Konn4ecTeoO NoaTBEPXKAEHHBIX Pe3ynbTaToR 45 45 42
CpepHeapunhmeTnyeckoe 3HaveHne y, %o 2,52 -3,48 24,72
CraHgapTHOE OTKITOHEHME NMOBTOPAEMOCTH (CXOAUMOCTH) S;, Yoo 0,08 0,16 0,08
OTHOCMTENBHOE CTaHJapTHOE OTKNOHEHUE NOBTOPSIEMOCTH (CXOaU-
moctn) RSD,, % 3,17 4,60 0,32
Mpepen noeTopsemocTy (cxoaumocTw) r, % 0,22 0,45 0,23
CTaHgapTHOe OTKIMOHEHME BOCMPOM3BOAUMOCTU Sg, %o 0,09 0,13 0,09
OTHOCMTENbHOE CTaHAapTHOE OTKIIOHEHWE BOCMPOU3BOOUMOCTH
RSDg, % 3,57 3,74 0,36
Mpeaen Bocnponssogumoctu R, %o 0,33 0,58 0,34
MpwnMeyYaHun e — He BbISIBNEeHO 3aBUCUMOCTU MeXAY BENUUMHAMU I, Ru y.

* Pe3ynbTatbl, NpeacTaBneHHsle B Tabnuue A.1, nonyyeHsl B pamMkax 3KCnepumMeHTa no oLeHKe TOYHOCTH, NpoBe-
AenHoro B 1993 r. Ha Tpex npobax B 15 nabopartopusix nog pykoBoacTtBom Pabouert rpynnbl Ne 1 TexHuueckoro komuteTa
no crangaptnsaumm TK 174 EBponeinckoro kommuteTta no craHgaptusaumn CEN cornacHo mexayHapoaHbIM cTaHaapTam
MUCO 5725 [5].
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