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rOCT 32977—2014
lNpepucnosue

Llenn, oCHOBHble NPUHLMMbI 1 NOPAA0K NPOBeAeHNs paboT N0 MEXrocyAapCTBEHHOW cTaHaapTM3auum
ycTaHoBsieHbl FTOCT 1.0—92 «MexrocyfapcTBeHHas cuctemMa crtaHgaptusaumn. OCHOBHbIE MOSIOXKEHUA» U
FOCT 1.2—2009 «MexrocyfapcTeeHHasa cuctema ctaHgaptusauun. CtaHgapTel MeXrocyaapcTBeHHble, npa-
BUa M peKOMeHAaLUN No MeXrocyAapCTBEHHON cTaHaapTu3auun. Mpasuna paspaboTkn, NPUHATUSA, NpuMe-
HEeHNs. 0GHOBNEHUS U OTMEHbI»

CBefeHna o cTaHgapTe

1 NOATOTOBJ/IEH ®epepasnbHbIM rocyfapCTBEHHbIM YHUTAPHbLIM Npeanpusitnem «Bcepoccuiickuii Ha-
YUYHO-UCCNef0BaTeNbCKUI LIeHTP cTaHdapTusaunm, nidopmaluy n ceptudmkauuy cbipbs, MaTepuanos 1 Be-
wects» (Pryrn «BHNLLICMB») Ha ocHOBe COGCTBEHHOTO ayTEHTUYHOIO NepPeBOAa Ha PYCCKUIA A3blK CTaHAApTa,
yKa3aHHOro B NMyHkTe 5

2 BHECEH depepanbHbiM areHTCTBOM MO TEXHUYECKOMY perynmpoBaHuio u metponorum (PocctaH-
Aapr)

3 MPUVHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTU3aL M1, MeTpoaorum n ceptudmkanmm (npoTo-
kon ot 20 okTs6ps 2014 r. No 71-)

3a npuHATME NPOrosiocoBanu:

KpaTkoe HauMeHOBaHUe CTpaHsbl Koz cTpaHsl CokpaljeHHOe HauMeHOBaHWe HalMoHaNbHOro opTaHa
no MK (MCO 3166)004-97 no MK (MCO 3166) 004-97 no ctaHgaptusayum
Benapych BY FocctaHpapT Pecny6nukn benapycob
Kuprusus KG Kblpreiactangapt
Poccusa RU PocctaHpapT
TapgxukncrtaH TJ TagxukctaHgapT
4 ﬂpVIKa3OM CDe,qepaanoro areHTcTBa no TexHn4yeCkomy perysimposaHnio n mMetTposiormnn ot 21 anpens

2015 1. No 282-cT mexrocyiapcTBeHHblii ctaHfapT FOCT 32977—2014 BBefeH B AeiCTBME B KAYECTBE HALMO-
HanbHOro ctaHgapta Poccwiickoii degepaumm ¢ 1 anpens 2016 r.

5 HacToswuit ctaHgapT MoaudmumpoBaH No OTHOLEHUO K cTaHaapTy ASTM D 3683—2011 Standard
Test Method for Trace Elements in Coal and Coke Ash by Atomic Absorption (CTaHZapTHbIVi MeTog onpegerne-
HUSA MUKPO3NEMEHTOB B 30/1€ YINA U KOKCa aTOMHO-abCopOUMOHHLIM MeTo0M). Mpyn 3TOM AONONHUTE bHbIE
MOMOXEHUS, BK/IOUYEHHbIE B TEKCT CTaHfapTa ANA yyeta noTpebHOCTeN HalnoHaIbHOW SKOHOMVKW U/Un 0co-
6eHHOCTEl MeXrocyJapCTBEHHOWN cTaHAapTU3aLum, BblaeneHbl KypcrBoM.

MepeBof C aHINIACKOTO A3blKa (en).

OdhmumanbHble 3K3EMNASAPLI CTaHA4apTa, Ha OCHOBE KOTOPOro MOArOTOB/IEH HACTOALWMIA Mexrocyna-
PCTBEHHBIN CTaHAapT, nvetoTcs B PegepasibHOM MHPOPMaLMOHHOM hoHAe TEXHUYECKUX perlaMeHToB U CTaH-
[apToB..

CTeneHb COOTBETCTBUSA — MoandmumpoaHHasa (MOD)

6 BBEJEH BINEPBbIE

MHhopMaums 06 U3MEHEHUsX K HACTOsILLLeMY CTaHaap Ty Ny6uKyeTCs B eXerogHoM UHGopMaLMoH-
HOM yKasaTesie «HauuoHanbHble CTaHgapThi», 8 TEKCT M3MEHEHUI 1 NONPaBoOK — B XXeMeCAYHOM UHIoP-
MaLUMOHHOM yKasaTene «HauuoHanbHble CTaHfapThi». B ciyyaB nepecMoTpa (3ameHbl) WM OTMeHsbl
HacToALero cTaHjapTa cooTBe TCTBYyLLee yBefoM/eHue 6yaeT ony6/IMKOBaHO B @XXeMeCcsUHOM MHAPOop-
MaLMOHHOM yKasaTene «HauuoHanbHble CTaH4apThi». COOTBeTCTBYLWas UHopmMaLms, yBeaoM/eHe 1
TeKCThl pasmMelLalnTCcs Takke B MH(POPMALMOHHOW cucTeme 06LLero no/b30BaHns — Ha oPULManbHOM
caiiTe ®efepasbHOro areHTCcTBa N0 TEXHUYECKOMY PEry/IMpoBaHWio U METPO/IOrMn B ceTu IHTepHeT

© CraHpgapTuHdgopm. 2015

B Poccuiickoit ®egepauum HacTosLW Uil CTaHAAPT HE MOXET 6bITb MOJIHOCTLI0 UM YACTUYHO BOCMPOU3Be-
[E€H, TUPAXMPOBaH M pacnpocTpaHeH B kayecTBe ogMLMaibHOTO U3gaHnst 6e3 paspelleHus degepasnbHOro
areHTCcTBa no TEXHNYECKOMY PerysiMpoBaHuio U MeTposiorum
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BeeneHne

MUKpO3neMeHTbl cofepXaTcs B OpraHNyeckol 1 MUHepanbHOl YacTax yrnei. AKTyasnbHOCTb U3yUYeHus
LIEHHbIX M TOKCUYHBIX MUKPO3/IEMEHTOB B TBEP/bIX TONIMBAX ONpeAesnseTcs TeM, YTO B MHOTOTOHHaXHbIX Npo-
Lieccax TOM/IMBHOTO M TEXHOIOMMYECKOTO UCMONb30BaHNA YInel NpoMcxoauT pacnpefeneHme MUKpoaniemMeH-
TOB B NPOAYKTbl NepepaboTku yrieli n okpyxatlLuyo cpegy.

[lnsa getansHoOro 1 onepaTMBHOIO onNpefesieHns coctasa U cofepXaHus MUKPO3/IEMEHTOB B YI/ISX U Npo-
AyKTax ux nepepaboTkn TpebylTca KONMYEeCTBEHHbIE, MHCTPYMEHTasbHbIe, BbICOKONPON3BOAUTE IbHbIE aHa-
nutnyeckne metodbl. OfHMM U3 TakMx MeTOA0B, MOJMYHYMBLUMX PaCMpoOCTpaHeHWe B YrIeXMMUYeckol
aHanMTMYecKon npakTuke, ABNSETCA NNaMeHHas aTOMHO-a6cop6LUOHHasA cnekTpoMeTpus.

B HacToswemM cTaHgapTe pernamMeHTMpoBaH aTOMHO-abCcopOLMOHHBI MeTof, 0JHOBPEMEHHOTO onpese-
NIeHNst BOCbMU MUKPO3/1IEMEHTOB B 30/1€ TBEPAOr0 ToNMBa: 6epunnvs, xpoma, Meau, mapraHua, HUKens, CBUH-
ua, BaHagus u LMHKa.

HacTtosawwmii ctaHgapT rapmoHusnposaH ¢ ASTM D 3683. Metoguka onpefeneHns MUKpO3/IEMEHTOB
paspaboTtaHa npumeHUTeNbHO Kyrnam CLUA, v nokasatenn npeuusmoHHOCTN MeTofa paccunTaHsl 415 UHTep-
BaJI0B COAEPXKaHUI MUKPO3/IEMEHTOB, XapakTepHbIx ans yrnei CLUA (Tabnvupl 2 1 3). NocKosbKy AnanasoHbl
cofepxaHuii MukpoanemeHTos B yrnsax CLUA, Poccun v ctpad CHIT npvHUMNansHO He oTanvaloTes, npy pas-
paboTke HacTosLero ctaHgapTa Taénuupl 2 n 3 6bI7n BKIOYEHbI B pasgen «lpeunsmoHHoCTb» 6e3 n3meHe-
HWA.

HacTosAwwnii ctaHAapT uMeeT cnegyloLime oT/IM4na OT MPUMEHEHHOTO B HEM HaLMOHa/IbHOTO cTaHjapTa
ASTM O 3683:

- B 06/1aCTb pacnpoCcTpaHeHns BKOYEHbI BCE BUAbI TBEPAOr0 MUHEPAsIbLHOMO TOMNBA,;

- NpuBe/eH nepeyeHb CCbIIOYHbIX CTaHAAPTOB, B TOM YMC/IE MEXIOCYAapCTBEHHbIE CTaHAapTbl Ha peak-
TUBbI 1 Nocyay,;

- pekoMeHayemasi cTeneHb U3MesIbYEHUSI aHaNUTUYEeCKo Npobbl (-250 MKM 1 -150 MKM) 3aMeHeHa Ha
BE/IMUVHY, NPUHATYI0 B MEXAYHapOAHbIX cTaHAapTax ISO n mexrocyfapcTBeHHbIx cTaHAapTax (-212 Mkm).
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M E X T OCUVY 4APGC CTUBETHHBbB 1 CTAHOAPT

TONNMBO TBEPAOE MNHEPA/IbHOE
OnpefeneHvie MUKPO3/1EMEHTOB B 30/1€ aTOMHO-a6COP6LMOHHBLIM METO0M

Solid mineral fuel. Determination of trace elements In ash by atomic absorption method

JaTa BBegeHna — 2016— 04—01

1 O6nacTb NpMMeHeHMs

HacTosAwwmii ctTaHgapT pacnpocTpaHaeTcs Ha KaMeHHble U Gypble Yran, IMFHUTbl. aHTpauynTbl, Fopto-
yme cnaHubl, KOKC, Topdd, TONINBHbIE BpUKeThbl, NPOAYKT bl 060ralleHns, nepepaboTKuN 1 CKUraHna TBep-
[lOro MWHepanbHOro TonnuBa (fanee — TBepAoe TOMAUBO) M yCTaHaBMBaeT aTOMHO-a6COpPOLMOHHbIN
MeTOof, onpefesieHnss MUKPO3/IEMEHTOB B 30/1€ TBEPOro TonaunBa.

K MukpoanemeHTam oTHOCSATCS 6epunnuii, XpoM, Mefb, MapraHeL,, HUKeNb, CBUHEL,, BaHagui 1 LMHK.

Mpwv 030neHnn TBEpAbIX TONAMB B Nabopatopun npu 500 °C yKaszaHHble MUKPO3/IEMEHTbI KOSIMYECTBEHHO
nepexoanT B 307y, NO3TOMY COAEpPXaHNe MUKPOIIeMEHTOB, HailfeHHOoe B 30/1e, MOXET OblTb MepecynTaHo Ha
MCXOJHOE TOMNNBO.

Mpy NPOMBILWAEHHOM CXWUTraHWW TBEPAbIX TOMAMB YacTb MUKPO3/IEMEHTOB NonajaeT B OKpYXaloLyto
cpefy € AbIMOBbIMU ra3amu, NO3TOMY HalijeHHoe B 30/1e TBepAbIX OCTaTKOB M 30/1e YHOCa CoAepXaHne MUKpo-
3/1eMEHTOB He Bcerfja MOXeT OblTb NepecynTaHo Ha NCXOAHOE TOM/NBO.

MpumeyaHuns

1 MNoA MUKpO3NEeMEeHTamMn NOHMMAIOT 3/IEMEHTLI, MaccoBas [0/18 KOTOPbIX B CYXOM TBEpPOM TOM/MBE coCTaBniseT
MeHee 0.1 % (1000 ppm’l). CUHOHUMbI TEPMUHA «MUKPOINEMEHTbI* — «Masible 3N1EMEHTbI», «CNef0Bble 3MIEMEHTbI».

2 BHacToflLlem cTaHgapTe He npuBeAeHbl TpeboBaHns 6€30MacHOCTH, CBA3aHHbIE C MPUMeHeHeM aToMHo-abcop-
6UMOHHOrO cnekTpoMeTpa. MpaBuna 6e3onacHoit akcnayartayum atToMHO-abCcop6LMOHHOIO CNEeKTpoMeTpa cofepxarcs B
[OKyMeHTauum K npnéopy.

2 HopMaTuBHbIE CCbIIKK

B HacTosiLem cTaHfapTe UCno/sb30BaHbl HOPMAaTUBHbIE CCbIIKM Ha Cnefytolmne MexrocyjapcTBeHHble
cTaHfapThbl:

FOCT OIML R 76-1—2011 [ocyaapCTBeHHas cuctema obecnevyeHuss eguHCTBa namepeHuii. Becol Heas-
ToMaTnyeckoro gelicteus. Yactb 1. MeTponormyeckue n texHuyeckme TpebosaHus. UcnbitaHus

FOCT ISO 687—2012 Tonnueo TBeEpAOe MUHepanbHoe. Kokc. OnpefeneHne cogepxaHus Bnarv B aHa-
nuTnyeckon npobe ans obwero aHanmsa2

FOCT ISO 1171—2012 Tonnuso TBepAoe MuHepasibHoe. OnpegesieHne 30/1bHOCTUI®

FOCT 1770—74 (CO 1042—83. NCO 4788—80) [Mocyna MepHas nabopatopHas cteknsaHHas. Lnnux-
Apbl. MEH3YPKW, KONbbl, NPo6upkn. OBLLMe TEXHNYECKNE YCNOBUS

"EauHnya n3mepeHuns KOHLleHTpauun ppm — «parts per million» (vacTeii Ha MUINOH).
1ppm = 1r/Tm Lwmr/kr = 1 mkr/r = 10~* %.

2| Ha TeppuTopumn Poccuiickoit depepaunn geiicteyet FTOCT 27589—91 (MCO 687—74) «Kokc. MeTog onpegene-
HWUA BNarm B aHanUTUYeckoii npobe».

9 Ha Tepputopumn Poccuiickoin ®epepaumn gericteyet FOCT P 55661—2013 (MCO 1171:2010) «Tonnaunso TBepaoe
MUHepanbHoe. OnpegeneHne 30/1bHOCTU».

M3paHne ouumnanbHoe
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FOCT 3118—77 PeakTuBbl. Kucnota cosnsiHasA. TexXHu4yeckne ycnoeus

FOCT 4461—77 Peaktusbl. Kucnora asotHas. TexHU4eckue ycnosus

FOCT ISO 5068-2—2012 Yrnu 6ypble v n(urHuTel. OnpegeneHne cogepxaHus snarn. Yactb 2. KocBeH-
HbIli TPaBUMETPUYECKNIA MeTO/A onpeAesieHns BnarM B aHamTnyeckon npobel»

FOCT 6563—75 W3genuns TexHuyeckne M3 6,1aropoHbIX METa/IoB U CNaaBoB. TexHUYeckne ycnosus

FOCT 6613—86 CeTkM NPOBOJIOYHbIE TKAHbIE C KBaApaTHbIMU Aueiikamu. TexXHUYeckue ycroBus

FOCT 6709—72 Boga auctunnvposaHHas. TexHuyeckme ycnosmsl

FOCT 9656—75 PeakTuBbl. Kucnota 6opHas. TexHnyeckue ycnosums

FOCT 10484—78 PeaktuBbl. Kucnota hTopuctoBoLopoaHasA. TexHu4eckme ycnosus

FOCT 10742—71 ¥Yrnu 6ypble, KAMEHHbIe, aHTPaUUT, FToproYmMe craHubl 1 yrosibHble 6pukeTbl. MeToab!
oT6opa 1 NoAroToBKM NPo6 AN NabopaTopHbIX UCTbITaHUI

FOCT 11303—2013 Topd v NpoAyKTbl ero nepepaboTkn. MeTo NpUroToBAEHUS aHaIMTUYECKUX NPo6

FOCT 11305—2013 Topd v NnpoaykTbl ero nepepaboTkn. MeToabl onpegenexHus Bnarv

FOCT ISO 11722—2012 TonnuBo TBEpPAOE MUHeEpasibHOE. Yronb KaMeHHblii. OnpedeneHue Bnarv B
aHanuTnyeckoi npobe anA 06LLEro aHann3a BbICyLUMBaHWEM B TOke a3oTa3

FOCT 13867—68 TMpoaykTbl Xxumuyeckne. O603HaYeHne YNCTOThI

FOCT 17070—2014 Yrnu. TepMuHbl 1 onpegeneHus

FOCT 19908—90 Twurnau, yaluu, cTakaHbl, KOsbbl, BOPOHKM, NPOBUPKN M HAKOHEUYHWKN U3 NPO3PadvHoro
KBapLieBoro crekna. ObLive TexHNn4Yeckne ycnosus

FOCT 23083—78 KOKC kaMeHHOYrO/bHbI/, NEKOBbI M TepMoaHTpauuT. MeToapl oT60pa M NOATOTOBKM
npo6 ANA ucnbiTaHwui

FOCT 25336—82 Tllocyga v ob6opyaoBaHve nabopaTopHble CTEKIsAHHbIE. TUMbl, OCHOBHbIE NapamMeTpbl
1 pasmepbl

FOCT 27313—95 (MCO 1170—77) Tonnueo TBEpAoe MuHepasibHoe. O603HaYeHue nokasartenei ka-
yecTBa 1 hOpMy/ibl NepecyeTa pesynNbTaTtoB aHasIM3a AN Pas/IMyHbIX COCTOSHUIA TonmBa

MpumMmeyaHune — MNpu NoNb30BAHNN HACTOALWMM CTaHAAPTOM Lieniecoo6pa3Ho NPoBEPUTL AeCTBUE CCbINoY-
HbIX CTaHAApTOB B WH(OPMAaLMOHHON cucTeMe o6LLero Monb30BaHUA — Ha odmuymanbHOM caiite ®egepanbHOro
areHTCTBa N0 TEXHUYECKOMY PEry/iMpoBaHuio U MeTPOIOTUN B CETU VIHTEPHET UIN MO eXerofgHoMy MHPOPMaLVOHHOMY yKa-
3aTento «HauunoHanbHble CTaHAAPTbI», KOTOPbI ONY6/IMKOBAH MO COCTOAHMIO Ha 1 AHBapsA TeKyLero roga, u no Bbinyckam
eXeMeCcsYHOro NHpopMaLMoHHOro yka3aTensi «HaluoHanbHble cTaH4apTbl» 3a TekylWwnii rof. Ecnu ccelnoyHblli cTaHgapT
3aMeHeH (M3MeHeH), TO Npy N0/Ib30BaHUN HACTOALWMM CTaHAAPTOM, CneAyeT PyKOBOACTBOBATLCS 3aMeHSOWMM (M3MEeHeH-
HbIM) CTaHAAPTOM. ECnu CCblNOYHbIA cTaHAapT OTMeHeH 6e3 3aMeHbl, TO MOJIOXKEeHNe, B KOTOPOM faHa CCblfika Ha Hero,
NpUMeHSIeTCs B YacTu, He 3aTparusatoLeii aTy CCbifky.

3 TepMuHbI 1 onpeaeneHus

B HacToswwem ctaHgapTe npyMeHeHbl TepMmuHbl no FOCT 17070.
O603HaveHna nokasaTtenein kayectsa U MHAEKCHI K HUM — no MTOCT 27313.

4 CylHOCTb MeTofa

CyLWHOCTb MeTOAa 3ak/oyaeTcs B credytoLem:

- 030n1410T Npoby TBepAoro Tonmea npu Temnepatype (500 £10) °C;

- KO/IMYECTBEHHO U3B/EKAOT MUKPOINIEMEHTLI M3 30/1bl U MEPEBOAAT UX B pacTBOP MyTEM pasfiokeHus
30/1bl CMECbH KOHLLeHTPUPOBAHHbIX CONAAHOW, a30THO 1 hTOPUCTOBOAOPOAHON KUCOT NPY HarpeBaHny Ha BO-
[OSHOW 6aHe B NpUCYTCTBUM GOPHOI KNCMOTHI;

- oNpefensioT cogepxaHme MUKPO3/IEMEHTOB B pacTBope METO0M aTOMHO-a6CoOpP6LUOHHON CcnekTpo-
meTpun.

B Tabnvue 1 npuBefeHbl yCI0BUS ONpegesieHnss MUKPO3/1eMEeHTOB aTOMHO-ab6Cop6LMOHHBIM METOA0M C
aTomu3sauven B nn1amMmeHn; AIMHbI BOMIH aHANIMTUYECKMX IMHUIA 3/1EMEHTOB M COCTaB ra3oBoi CMecu 418 co3aa-
HUSI NNameHw.

“ Ha tepputopuun Poccuiickoli ®epepaunn gelicteyet FOCT P 52917—2008 (MCO 11722:1999. MICO 5068-2.2007)
«TOoNNMBO TBEPAOE MUHepanbHOe. MeToabl onpesesieHus Bnaru B aHaIUTUYeckoli npo6e.
2>Ha Tepputopun Poccuiickoii ®egepaumn geiicteyet FOCT P 52501—2005 (MCO 3696:1987) «Boga ans nabopa-

TOPHOTO aHanusa. TeXHUYECKNE YCNOBUSI».
3>Ha Tepputopumn Poccuiickoii depepauun aeiicteyeT FTOCT P 52917—2008 (MCO 11722:1999. ICO 5068-2.2007)

«Tonnueo TBEpAOE MUHeEpasibHOe. MeTO,qu onpepeneHna snarn B aHa/IMTU4ecKomn np06e*.

2
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Ta6nuuya 1— YCIOBUS ONPeLeneHnsi MAKPO3/IEMEHTOB aTOMHO-a6COP6LMOHHBIM METOAOM C atomusauneit B nia-
MeHun

CocTaB nsiamMeHw, OKUC/IMTE Tb—TOopHUMiA

OnemeHT [nvHa eonHbl, UM ra3
Bepunnuii Be 234,9 MD—c 242
Xpom Cr 357.9 MD-C,Ha
Megb Cu 324.8 B034yx—CZ2H2
Mapraner, Mn 279.5 B03ayx—C2H2
Hwukenb NI 232,0 B03ayx—C2H2
CsuHel, Pb 283,3 B03ayx—C2H2
Banagwnii V 318,0 N20 —C2H2
LIMHK Zn 2139 BO34yXx—C"H*
5 PeakTuBbl

Mpv NpoBefeHnn UcnbITaHWin cnefyeT UCNOMb30BaTh XMMUYECKNE peaKTVBbl, KBa/IMMUKALMN HE HUXe
4y.n.a norOCT 13867.

5.1 Boga anctunnuposaHHasa no FOCT 6709” .

5.2 Kucnota consHas (HCI), koHUeHTpmpoBaHHas, nnoTHocTbio pu = 1.19 r/cm3no TOCT 3118.

5.3 Kucnota asotHasa (HNO3). KOHLEeHTpupoBaHHas, NA0THOCTLI0 p20 = 1,42 r/cm3no TOCT 4461.

5.4 Kucnota dTopuctoBogopogHas (HF), KOHUeHTpupoBaHHas, nNAoTHOCTblo p20=1,17 r/cm3 no
FOCT 10484.

5.5 Llapckas BoAKa, pacTBOP CBEXENPUIOTOB/IEHHbIV: CMELIMBAIOT OANH 06bEM a30THOW KucnoThl (5.3)
N Tpu 06beMa consiHoi kucnoTbl (5.2) n 4o6aBNAT 0ANH 06beM BoAbl (5.1). PAacTBOp XpaHEHWH0 HE NOA/IEXUT.

5.6 Kucnota 6opHas (H3BO,) no NOCT 9656.

5.7 KucnoTa 60pHas, HacbIWEeHHbI pacTBop: pacTBopsaioT 60 r 6opHoii kucnoThl (5.6) B 1 AM3 ropsiueit
JenoHn3oBaHHoW Bogpl (5.1), oxnaxaaloT v AaloT OTCTOATLCS B TeUeHne Tpex CyToK. YnCTblil pacTBop oTAens-
0T OT Ocajka feKkaHTaune.

5.8 NcxopgHble cTaHgapTHbIe pacTBOpbI

PacTBopbl onpegensembiX MAUKPO3/1EMEHTOB KOHLLeHTpauvei 100 MKr/cM3npuroTasnmeaioT U3 rocyaap-
CTBEHHbIX CTaHfapTHbIX 06pa3uos (FCO) cocTaBa pacTBOPOB MOHOB METa/1/10B COrNTACHO NpuiaraemMbiM K HUM
VNHCTPYKLMAM.

MpnmeyvyaHne — CO cocTaBa pacTBOPOB MOHOB MeTa//I0B nNpeAHasHauvyeHbl ANS rpajynpoBku aTOMHO-ab-
COp6L|,VIOHHbIX CNeKTpomMeTpos, MeTpOJ‘IOI’VIHECKOVI atrecTaynnm U KOHTPOA NOrpewwHoCcTn VI3M6p6HVIﬁ.

Mpw otcyTcTBUM T'CO NCXOAHbIE CTaHAAPTHBIE PACTBOPbI FOTOBAT U3 0CO60 YUCTbIX (CTENEHb YNCTOTbI OT
99,9 % o 99,999 %) meTannoB, OKCUAOB UK coneli MeTaslIoB. B3BelwmBaHusa NpoBOAAT Ha 1labopaTopHbIX
Becax (6.7).

n pnmMmedyaHne— ,U,nﬂ NPUroToBNeHUA UCXOAHbIX CTaHA4apPTHbLIX PacTBOPOB HE pPeKoMeHAyeTca NpPpUMEeHATb
Cyﬂb(:baTbl N CEPHYI0 KUCNOTY, TakK KakK OHn HeGI‘IaI’OI‘IpI/IFITHO BINAKOT Ha Nnams, a HeKoTopble Cynbd)aTbI N10X0 PacTBOPAT-
CA B BOAeE.

McxoaHble cTaHgapTHbIE pacTBOPbI pa36asnaioT A5 NPUrOTOB/IEHUS TPafyVPOBOYHbIX PACTBOPOB C KOH-
LueHTpaumamu B gnanasoHe ot 0.01 o 10 MKr/cM3B 3aBUCUMOCTY OT YyBCTBUTENLHOCTU Npubopa.

6 AnnapaTtypa

6.1 ATOMHO-abCcOpOLUMOHHLIA cnekTpoMeTp

Paspeliaetcs npumeHaTs Nprubop Noboi Mogeny ¢ ABY/ly4eBO ONTUYECKOI CMCTEMON 1 AeliTepneBoi
namnoi Ana Koppekyum ooHOBOro NOIOLWEHUS N € ApYroli NOA06GHON CMCTEMOI yyeTa HecenekTMBHOIO MNo-
[NOLLEHUS.

"' PeKoMeHayeTcsi UCNo/b30BaTh BoAy 2-i cTeneHn unctoTsl no FOCT P 52501. INCTUNNMPOBAaHHYIO BOAY ABaXabl
NeperoHsloT a annapaType W3 KBapLeBOro CTekna Wiv MoABeprawT AevoHusauun. B cooTBeTCTBUM ¢ Tpe6oBaHWsMU
FOCT P 52501 BoAy 2-i CTeNeHW YACTOTbI XPaHST B repMeTUYecky 3aKkpbiToli Tape U3 NonMaTUIEHA BbICOKOTO AaB/eHUs
UM NONUMpoOnueHa.
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PaboTy Ha cnekTpomeTpe 1 06paboTKy aHaIMTUYECKUX AaHHbIX NPOBOAAT C MOMOLLbIO COOTBETCTBYOLLe-
ro NPOrpaMMHOro o6ecneyeHuns.

Tun npubopa AoskeH 6bITh cepTuUdUUMpoBaH 1 3aperucTpuposaH B [ocyfapCcTBEHHbIK poocTpax
cpefcTB u3MepeHnii Poccuiickoin depepauun n cTpard CHI. a Takke gonyLieH K NpYUMeHeHNIo B 3 TUX rocy-
JapcTBax.

6.2 MycenbHas neyb C 3/1EKTPOHArpeBoOM 1 TEPMOPEryNATOPOM, obecneunsaoM NOCTOSAHHYIO TEM-
nepatypy B uHTepsasie oT 400 eC go 1000 °C. BeHTunauus B neum gosmkHa obecneunBaTb CMeHy BO34yxa cO
CKOPOCTbIO OT ABYX A0 YeTbipex 06beMOB neun B 1 MUH. [lonyckaeTcsa eCTeCTBEHHAs BEHTUAALMSA Neyn.

Meyb NpegHasHavyeHa ANa 030M1eHNs NPo6 M Ao/MKHA cooTBEeTCTBOBaThL TpebosaHuam MOCT ISO 1171.

6.3 lMnatnHoBble TUINN BMecTUMOoCTbio 50 cm3no FOCT 6563.

6.4 KsapueBble TUrIM BMecTUMocTbio 50 cm3no MOCT 19908.

6.5 MMnacTukoBble GaHkU, U3rOTOB/IEHHbIE W3 MOMITUIEHA BbICOKOW MPOYHOCTU WM nonuTeTpadTop-
3TUNEHA. BMECTUMOCTbIO 125 cM3 BaHKu [O/MKHbI FepMETUYHO 3aKpbIBATLCA 3aBUHUMBAIOLLUMUCSA KPbILLKAMU
1 BblgepxmeaTb Temnepatypy 130 °C u faBneHue, KOTOpoe pa3ByBaeTCsA NPy PasfoXeHUn nNpoosl.

[lonyckaeTcs ucnonb3oBaThb CKNSAHKM APYroro Tvna, ycToiumBble K TeMnepaTtype v aaBneHuio, pa3smBato-
LLieMycsl Npu pasnoXXeHun npoobsi.

6.6 Tapa nonumepHas, N3roToB/IEHHAA U3 NOIM3TUIEHA BLICOKOTO AaB/IeHNUA AN NOSMNPONuIeHa, rep-
METUYHO 3aKpblBaOLLAACSH 3aBUHUYMBAIOLLMMUCA KPbILLKAMU, A5 XPAHEHUS AUCTUNMPOBaHHON BoAbl (5.1). a
TaKke rpafynpoBOYHbIX N aHANN3NpPYyeMbIX PacTBOPOB.

6.7 Becbl no FOCT OIML R 76-1 c npegenom gonyckaemoii norpewHocTy 10.1 wr.

6.8 CTteknaHHas nabopaTtopHas nocyfa u kanmbpoBaHHble MepHble cpeAcTBa (MMneTku, 6ropeTkn, mep-
Hble konbbl, cTakaHbl U ap.) no FOCT 1770 n FOCT 25336.

6.9 BopgsHasa 6aHs.

6.10 Cuto nabopatopHoe no FOCT 6613 13 NpOBOJ/IOYHON CETKN CO CTOPOHOI AYelikn B CBETY 212 MKM
(0.2 Mm).

7 TloaroTtoBka K UCMbITAHUAM

7.1 Tpurotos/sieHne rpagympoBOYHbLIX PaAcTBOPOB

7.1.1 O6wMme nonoxeHus

pafynpoBOYHbIe PacTBOPbI ONpeAenseMbiX MUKPO3NEMEHTOB (KOHLeHTpauuu B gvanasoHe oT 10 Ao
0.01 (mkr/cm3) roToBAT NyTeM pa3baBfieHns UCXOAHbIX CTaHAApPTHbIX pacTtBopos (5.8).

"pagynpoBOYHbIE PACTBOPBI JO/KHbI COAEPXKATb T Xe peakTVBbl B TEX Xe KONNYecTBax, YTo U aHannsm-
pyemble pacTtBopbl (10.1). CofepxaHve MUKPO3ieMeHTa B rpagyMpoBOYHbIX pacTBopax AO/MKHO ObITb 6113-
KUM K COAEPXaHWIO 3TOro a/IeMeHTa B aHa/IM3MpyeMom pacTBope. Bce aTo no3BoNsieT CBECTU K MUHUMYMY
NOrpeLUHOCTb, CBA3AHHYIO C BANSAHWEM MaTpULb.

PacTBOpbI XpaHAT B Nocye 13 NoMEpPHOro Mmatepuana ¢ repMeTUYHO 3aBUHUYNBAIOLLMMUCS KPbILLKaMU.

7.1.2 TpuroToBneHne rpafyvpoBOYHbIX U XON0CTOr0 pacTBOpPOB

B MepHyto nnacTukoByto Konby BmectumocTbio 100 cm3 nomelatot 3 cm3 wapckoin Bogku (5.5). 5 cm3
pTopucToBOAOPOAHON KncnoTsl (5.4), 50 cM3HacbIWEeHHOro pacTBopa 60pHOI KMCNOoTbI (5.7) 1 paccunTaHHbIl
06beM MCXOAHOTO CTaHAAPTHOro pacTeopa onpegensemoro MukpoanemeHta (5.8). MNMpy Heob6xoAMMOCTU UC-
XOAHbIN CTaHAAPTHBIV pacTBOP NpeABapuTeslsHO pas3basAaloT. PacTBOp B N1acTUKOBON Konbe fonveatoT [0
MeTKV ANCTUNNPOBaHHONM Bogol (5.1) U NnepemeLlnBatoT.

XonocToi pacTBop ANA rpafyvMpoBKy FOTOBAT Tak Xe, Kak Apyrne rpafympoBOYHble pacTBoOpbl, HO 6e3
CTaHAAapPTHOrO pacTBOpa MUKPO3/IEMEHTA.

7.2 MoproToBka aTOMHO-abCcopbLMOHHOrIO cnekTpomeTpa Kk paboTe

ATOMHO-a6Ccop6LUMOHHBIN cnekTpoMeTp (6.1) noarotaB/MBatoT kK paboTe B COOTBETCTBUM C MHCTPYKLMEN
no akcnayaTayuu npubopa.

B tabnuue 1 npusefeHbl yCoBUA onpeaeneHns MMKPO31eMEHTOB aTOMHO-a6CoPOLMOHHBIM METOAO0M C
aTomusauuen B ni1ameHu.

7.3 TpafyupoBka cnekTpomeTpa

[na npoBefeHns rpagyupoBK/ cnekTpoMeTpa rotoBAT oT 3 40 5 rpagynpoBOYHbIX pacTBOpoB (7.1) kax-
[l0r0 13 onpefenseMbiX MKPO3/IEMEHTOB. [lnana3oH KOHLEHTpaLumni rpagynpoBOYHbIX PACTBOPOB OHOI0 MUK-
poafieMeHTa [O/IKEH BKIOYaTbh OXUAAEMYIO KOHLLEHTpaLUIo 3TOr0 3/IeMeHTa B aHaIn3mpyemMomM pacteope.

4
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"paayvpoBOYHbIA pacTBOp BBOAAT B atommusaTop npubopa (6.1). Bce namepeHns npoBOAAT MpU BKIHO-
YEHHOM [eiiTepueBOM KoppekTope hoHa. 3anuckiBaldT 3HAYEHUE aHANIMTUUYECKOTO CUrHana.

Kaxpoe namepeHne NpoBoAAT TpY pasa v BbIYUCASIOT cpefHeapuMeTMUeckyto BEIMUMHY aHaInTmyec-
Koro curHana. CTpoAT rpagyvpoBOYHbIA rpadink, OTKIagbiBas Mo OCM abCuMCC KOHUEHTpauuu anemMeHTa
(MKr/cm3). a No ocu opanHaT — BESIMYMHBLI aTOMHOI abcopbunn (cpegHeapudMeTUYeCKME BENMUMHLI aHa/M-
TMYECKOro curHana).

8 MpuroToBneHve NpoGbi

Mpoba ana ucneiTaHna npeacTasifeT co60i aHaNNTUYECKYH0 NPOBY, M3MeflbYeHHYI0 0 pa3vepa 3epeH
MeHee 212 MKM. npurotosneHHyto no FOCT 10742. TOCT 11303 unun O CT23083. MNpoba fo/mKHa HaX0AUTLCA
B BO3[YyLUHO-CyXOM COCTOSIHWUM, [J/191 Yero ee packnafbiBaloT TOHKMM C/TI0EM U BbIAEPXMBAIOT HA BO3AyXe Npu
KOMHaTHOV TemnepaTtype B TeYeHWe MUHUMa/IbHOrO BPEMEHW, HEOOXOAMMOro 418 AOCTUXKEHUS paBHOBECUS
MeXAy BNaXHOCTb TON/MBA U aTMocgepoit naboparopuu.

Mepep B3ATMEM HAaBECKU NPOOY TLATENIBHO NEpeMeLLnBalOT He MeHee 1 MUH NpefnoYTUTENIbHO MeXaHu-
4YeCcKnM cnocobom.

OfHOBPEMEHHO CO B3AITUEM HaBECKM A1 aHann3a oTomparoT HaBECKWN AN onpefenieHns coaepxaHus
aHanutuyeckoi Bnarv no FOCT ISO 687. TOCT ISO 5068-2. TOCT ISO 11722 nnn TOCT 11305. 4TO6bl MOXHO
6b1710 NepecunTaTh pesynbTaTbl aHanu3a Ha Apyrme coctosiHus tonnvea no FOCT 27313.

9 lNMpuroToBneHne 30/bl

[MpurotosnexHne 30/bl 4715 ONpefesieHnss MUKPO3/NEMEHTOB COBMeELLaloT C onpefesieHnemM 30/1bHOCTU
npu (5001 10) °C. Macca 30/bl TOM/IMBA, HEO6X0AMMAasn ANA NPUTOTOBNEHUS OAHON NOPLUKN aHANN3MPYyeEMOro
pacTBopa, cocTaBnset He meHee 0.2 I. icxoa 13 3Toro, a Takxe 13 30/1IbHOCTU aHa/IM3npyemoro TornavnBea, pac-
CUNTBLIBAIOT Maccy npob6bl TBEPAOro TONAMBa, HEO6XOAWMYK ANA MNPUTOTOBMEHUS 2—3 aHann3nMpyemblxX
pacTBOPOB, W KONNYECTBO TUINER ANA 030/1EHUS.

HaBeckun aHanuTuyeckol nNpobbl TONMBA, NPUrOTOB/IEHHOTO B COOTBETCTBUM C pa3fesiom 8. B3BeluunBa-
10T B NPeABapPUTESNIbHO MPOKa/IEHHbIX Y B3BELWEHHbIX TUINSIX (6.3.6.4) ¢ NpeAesiom 40onyCcKaemoli NorpeLHocTu
0.1 mr. ToNwmHa cnosi TonvMBa B TUI/1e He Ao/MKHa npesbiwath 0,15 r/cm3.

Turnm ¢ HaBeckaMu NOMeLLalT B XON04HYI0 MydenbHYIo neyb (6.2), KOTOPYH MOCTENEHHO HarpeBatT C
TaKoil CKOPOCTbIo, UTO6bLI Yepe3 14 Temnepartypa neun gocturna 300 ®C. a uepe3 24 — (500 + 10) BC. Mpo-
[o/mKaloT 0301eHue. Bbligepxusas npody npu (500 + 10) °C ewe 2 4. OAnH pa3 B Yac Npoby OCTOPOXHO nepe-
MeLVBaloT LnarTesiemM, 4Tobbl He 0CTaBa/ioCb HECTOPEBLUMX YacTuL, TONMBa.

TWrAm ¢ 30N1bHBIM OCTATKOM BbIHUMAIOT, OX/12XKAAK0T L0 KOMHATHOM TemnepaTypbl B 3KCMKaToOpe U B3Be-
LUMBAIOT. 3aTeMm NPOBOAAT KOHTPO/IbHbIE NMPOoKasiMBaHNs B TedyeHne 30 MUH [0 TeX Nop. Nnoka N3MeHeHne mMmacchl
30nbl 6yfeT cocTaBnATe MeHee 0.001 r. [1ns pacyeTa 30/IbHOCTU UCNOMb3YIOT pe3ynbTaT Noc/nefHero B3BeLm-
BaHUA. 30NbHOCTb TonmBa npu (500 a 10) °C paccunTbiBalOT Kak CpeAHIon apnMeTUUECKY 0 BENNYUHY 30/1b-
HOCTEe. paccuMTaHHbIX A8 KaXA0ro TUrns.

307y 06bEAVHAIOT, MepeMeLLVBaloT ¥ TLaTeIbHO pacTupatoT B araToBOi CTynke. [ocne aToro 3071y npo-
kanusatoT B TeyeHne 14 npm (500 A 10) *C n XpaHAT B aKCUkaTope.

NMpumeyanune — O3oneHne kokca npu (500 + 10) “C 3aTpyaHeHo. [lonyckaeTcs NpoBOAUTb 030/1€HNE KoKca
npu <815 + 10) *C no MOCT ISO 1171. B 3TOM c/lyyae B NPOTOKO/E UCMbITAHWIA [O/KHO BbiTh YKa3aHo, 4To 30/1a nosyyeHa
npu (815t 10)‘C.

10 lNpoBefeHue ucnbiTaHUA

10.1 MpuroToB/aeHNE aHanNM3Mpyemoro pacrsopa

HaBecky 3016l Maccoli okono 0,2 1, B3BELLEHHY0 C NpeAesioM fonyckaemol norpewHocTi +0.1 Mr. nome-
LaloT B N/1aCTUKOBYHO H6aHKy (6.5) BMecTumocTbio 125 cm3 [lo6asnstoT 3 cm3uapckoit Bogku (5.5) n 5 cm3dto-
PUCTOBOAOPOAHON KUCNOThI (5.4) 1 NIOTHO 3aKpbiBAOT GaHKY 3aBUHYMBAIOLLENCS KPbILIKOA.

NMpumeuyaHue — Cnegyer co604aTb OCTOPOXHOCTb NPK J06GABNEHUU KUCNOT K 30M1€, Tak kak npu 500 'C He
ace kap6oHaTbl, MPMCYTCTBYIOLLME B TONIUBE, NOMHOCTLIO pPa3faranTcs.

MomeLLatoT 6aHKy Ha 2 4 B KUMsILLYO BOASHYH 6aHto (6.9). 3aTeM 6aHKy BbIHUMAKOT, OX/TaXXAA0T 40 KOM-
HaTHOI TemnepaTypbl U OCTOPOXHO OTBUHUMBAIOT KPbILLKY. MpunvBatoT B 6aHKy 50 CM3HAChILLEHHOTO pacTeo-

5
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pa 6opHoii kucnothbl (5.6). BopHas kucnoTa cBA3biBaeT M36bITOK hTOpa, 06pasys KOMMNIEKCHbIe COeANHEHNS C
chTopugamu. Kpome Toro, 60pHas KMcnoTa yny4liaeT kauyecTBO NaaMeHun 1 co3gaeT nnameHnHblid 6ydep (flame
buffer), cnoco6cTBYA ycTpaHeHUo MeLlatoLmMX BAMSHWA NpU N1aMeHHOM aTOMHO-ab6CcopbLMOHHOM aHanu3se.

CHoBa 3aBMHUYMBAIOT KPbILWKY W HarpeBaloT 6aHKy B Kunslwell BoAAHOW 6aHe B Teuenne 1 4. Ecim npu
3TOM 30/1a PacTBOPSETCS He NOJIHOCTHI0, TO NPOAO/IKAIT aHan3 O NpUCYTCTBUM ocafka. CumTaeTcs, UTo B
npouecce Takoii 06paboTky 30/1bHOTO OcTaTka MUKPO3SIEMEHTbI KONMYECTBEHHO NEPEXOAAT B pacTBop.

Cogepxunmoe 6aHKN KONMYeCTBEHHO NEePeHOCAT B MEPHYIO NNACTUKOBYIO K06y Ha 100 cm3, O0BOAAT A0
MeTKV ANCTUNNNPOBaHHONM Bogol (5.1) U nepemeLInBatoT.

PacTBop X0N10CTOro OnbITa, CoAepXalyunii Te e peakTuBbl B TEX Xe KONMYecTBax, YTo U aHaim3npyemblii
pacTBop, roTOBAT aHa/I0TMYHbIM 06pa3oM, HO 6e3 HaBeckn 30/1bl.

PacTtBopbl NPo6 1 XONOCTOro OMbITa MPU HEOBXOANMOCTU XPaHAT B NONITU/IEHOBbLIX eMKoCTAX (6.6).

10.2 OnpepeneHne MUKPO3NEMEHTOB B pacTBope

ATOMHO0-a6Ccop6LMOHHbIN cnekTpomeTp (6.1) noarotaBnuBaloT K paboTe M NPOBOAAT KOPPEKTUPOBKY
choHa 419 Kax[oro anemeHTta. isMmepeHns npoBoAAT B COOTBETCTBMM C MHCTPYKUMEW NO aKChayaTaumm KoH-
KPeTHOro aToMHO-abCcopOLIMOHHOIO CnekTpoMeTpa.

AHanu3npyemblii pacTBOp BBOAAT B aTOMMU3ATOP NPMG0Opa 1 3an1chbiBalOT 3HAYEHNE aHa/IMTUYECKOTO CUr-
Hana. OnpegeneHvie 6epunnusa, Xxpoma 1 BaHaansa NPOBOAAT B N1aMeHV AVHUTPOOKCMA/aueTuIeH. a onpeje-
NleHVe Kagmusa, Meaun, mapradua, HUKens, CBUHLA 1 LMHKa — B NaaMeHu Bosgyx/aueTunen.

N3mepeHns kaxoro pactsopa npoBoAsaT Tpu pasa. o nosyyeHHoOMy cpegHeapuMeTnyeckomy 3Have-
HWI0 aHANIMTMYECKOro CMrHana ¢ NoOMOLLbIO0 rpafympoBOYHOro rpaduka (cM. 7.3) onpegensoT KOHLEeHTpauuo
3fieMeHTa B pacteope (MKr/cm3).

N3mepeHns abcopbuum pacTBopa X0/10CTOr0 ONbITa NMPOBOASAT Tak Xe. Kak M3MepeHns aHam3npyemMblx
pacTBopoB. KOHLEHTPaLMio MUKPO3/1IEMEHTOB B PaCTBOPE X0/I0CTOrO onbiTa (MKr/cm3) onpeaensatoT no rpagyu-
POBOYHOMY rpadouky.

OfHOBPEMEHHO C n3MepeHnem abcopbLmmn aHanM3nMpyemblix pacTBOPOB OCYLLECTBAAIOT KOHTPO/b CTa-
O6UNBHOCTY rPafyvpPoOBOYHOrO rpadumka. CpefcTBamMmn KOHTPONA ABNAIOTCA NPUrOTOB/IEHHbIE rPaAyVPOBOYHbIE
pacTtBopsb! (7.1).

[Na KOHTPO/SA NpaBUIbHOCTW pe3y/ibTaToB UCMbITAHUS MPOBOASAT aHaIM3 CTaHAapTHbIX 06pa3LLoB.

11 O6paboTka pe3ynbTaToB

11.1 30/bHOCTb
30/1bHOCTb aHaNUTMYeCKo Npobbl TBepaoro Tonavea npu (500 i 10) eC. Amboo, BbIpaXeHHY B %. pac-
CUMTbIBAIOT MO hopmyne

1
(nr - /711) ( )
roe T 3— macca TUrs ¢ 30100, T;
T, — macca nycroro Turns, r;
T2— macca TUrIs ¢ HaBeckoW TonavBea, T.
Mpwn 03071€HUN NPOBLI B HECKOLKUX TUTNAX 3@ 30/1bHOCTL TonAmBa npu (500 £10) °C. npuHMMatoT

cpefHeapuMeTUUECKYH BEIMUMHY 30/IbHOCTEl, pacCUMTaHHbIX AN KaxAoro Turns (cMm. pasgen 9).
11.2 CogepxaHue MUKPO3/IEMEHTOB B TBEPAOM TOM/IMBE

MaccoByto Jo/110 MUKPO3/IEMEHTA B 30/1€ TBEPLOro TOM/IMBA, BbIpaXeHHY B ppm (MKr/r), (3)4, paccuu-
TbiBalOT N0 dhopmyne

(3) ~ 0>-100 )

rae p, — KOHLEHTpauus MUKPO3NEMEHTa B aHa/IM3MpyeMom pacTBope, onpegensemas no rpagynpoBoyHOMyY
rpacuky, MKr/cm3;
P o- KOHUEHTpauus MUKPO3INEMEHTA B XOMIOCTOM PacTBope, onpejensemas no rpajympoBoyHoMy rpa-
oKy, MKr/cm3;
100 - o06bem aHanM3npyemMoro pactesopa, cm3;
T — Macca HaBecku 30/bl, B3ATOW AN aHanusa, T.
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MaccoBylo f0MI0 MUKPO3NEMEHTA B aHaUTMYECKON npobe TBEpAOro TOM/IMBA, BbIpaXEHHYH B ppm
(mkr/r), (3Y, paccunTbiBalOT MO hopmyse

(3y =<9 €)
100

MepecyeT pes3ynbTaToB Ha ApYyrve COCTOAHMA TOMNNUBA, OT/INYHbIE OT aHa/IUTUYECKOro, NPOU3BOAAT NO
FOCT 27313.

12 TpeuynsnoHHOCTb

MpeLm3noHHOCTL MeTOAA XapakTepusyeTca npejenaMmy NoBTOPAEMOCTN U BOCMPOU3BOANMOCTHY Nonyya-
eMbIX pe3ysibTaToB.

12.1 Tlpepen noBTOpsAEMOCTU

PesynbTatbl 4BYX NapasnnefibHbIx onpegeneHnii, NpoBeAeHHbIX 38 KOPOTKMIA NPOMEXYTOK BpEMEHW B 0f-
HOW nabopaTopun OAHUM M TEM Xe UCMOJIHUTENIEM C UCMO/b30BaHWEM OfHOI0 M TOro xe 060pyfoBaHUA Ha
npeacTaBUTENIbHbIX HABECKAX, 0TOGPaHHbIX OT OAHOW W TOW Xe aHanuTuyeckoli Npobbl TBEPAOro TonMBa, He
[OMKHBI OT/IMYAaTBLCA APYr OT Apyra 6onee 4yem Ha BEWYMHY Mpedena MoBTOPSEMOCTU, MPUBEAEHHYIO B
Tabnuue 2.

Ta6nuya 2 — Mpegen NOBTOPSIEMOCTY Pe3yNbTaToB ONpPefeneHns coaepXaHus MUKPO3/IeMEHTOB B TBepAOM Ton-
/IMBE aTOMHO-a6COP6LMOHHBIM METOLOM

Ha sosgywHo-cyxoe tonnuso, ppm {mKkr/r)

SnemeHT
Mpepen noBTopsAeMocTu O6nacTb KOHUEHTpPaLuii anemeHTa

Be 0.2 0.5—5
Cr 3 5-50
Cu 2 5— 50
Mn 3 10— 300
NI 1 <5
bl 3 5— 30
Pb 2 10— 100
\% 5 10— 100
Zn 3 < 50
Zn 8 50— 100

12.2 Bocnpou3BoAMMOCTb

PesynbTartsl, KaxAblli U3 KOTOPbIX NPeAcTaBNseT coboi cpefHeapumMeTnyeckoe 3Ha4eHne pesybTaTtos
[ABYX MapanfiesnbHblX onpefeneHnii, NpoBeAeHHbIX B IBYX pa3HbiX 1abopaTopusix Ha NpeAcTaBUTe IbHbIX MOo-
pumMaX. 0TO6PaHHbIX OT OAHOW 1 TOli e Npobbl Nocne nocnegHen cTagun NPUroTOBAEHWSA, He AO0/MKHbI OTu-
yaTbca Apyr oT Apyra 6osee yem Ha BEIMUMHY Npejena BOCNPOU3BOAMMOCTH, NpUBeAEHHYI0 B Tabnuue 3.

Tab6bnuuya 33— lMNpeaen BOCNPON3BOAMMOCTU Pe3YNbTATOB ONpeAesieHns cofepXaHusi MUKPO3IEMEHTOB B TBEPAOM
TON/IMBE aTOMHO-a6COPOLMOHHBIM METOAOM

Ha BO3AYyWHA-CYX0€ tonnuso, PPM <MXr/r}

onemeHT
Mpepaen BOCNPOU3BOAMMOCTM O6nacTb KOHUEHTpaLuii anemeHTa

Be 0.5 0.5—5
Cr 5 5-50
Cu 3 5— 50
Mn 6 <50
Mn 20 50— 500
NI 3 <5
NI 9 9— 30
Pb 9 10— 100
\Y 9 10—50
\% 20 50— 100
Zn 4 < 50
Zn 17 50— 100
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13 TMpoTOKON MCMbITAHWIA

MpOTOKON MCNbITAHWIA [OMKEH coAepXaTb:

a) MAEHTU(UKALMIO aHaNN3MPyeMoit Npobbl:

b) CCbISIKy HA HACTOALLMIA cTaHAAPT:

C) [aTy NpoBeAeHUs UCMbITaHus,

d) pesynbTatbl UCMbITAHUS:

€) XapaKTepucTuKy aTOMHO-abCOpOLMOHHOrO CNeKTpoMeTpa;
0 ocob6eHHOCTM, 3aMeYeHHble NPV MPOBEAEHUY UCMbITAHNUS.

YOK 622.6:543.812:006.354 MKC 75.160.10 MOD

KntoueBble cnosa: TBepaoe MUHepasibHOe TOM/IMBO, MUKPO3/IEMEHTLI, METO/, OnpeaesieHuns, aTOMHO-a6COp6-
LI,VIOHHbIVI CNeKkTpomMeTp, 030/1eHne

Pepaktop '.B. 30ToOBa

TexHnyeckuii pegaktop B.H MpycakoBa
Koppektop PA. MeHTona
KomnbioTepHas BepcTka B W. MpuujerHko

CpaHo a Ha6op 01.06.2015. MoanucaHo B nevyatb 17.06.2015. dopmaTt 60-84V FapHutypa Npnan. Ycn. ney. n. 1.40.

Yu.-u3g. n. 1,39. Tupa* 31 *ca. 3ak. 2187.

N3paHo notnevyaTtaHo eo ®ryn «CTAHOAPTUH®OPM», 123M5 Mocksa. FpaHaTHbIii nep . 4.
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