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[OCT P 54241—2010

[lpeaucnoBue

LlennunnpuHumnel ctTaHgapTusauum B Poccumnckon PegepaummyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHin», a npasuna NnpuMeHeHnst HauMoHanbHbIX
cTaHaapToB Poccunckon egepaunmmn — OCT P 1.0—2004 «CtaHpgapTtusauma B Poccunckon Peagepauun.
OCHOBHbIE MNONOXEHUSAY

CBeneHNnAa o ctaHaapTe

1 NOAINOTOBIEH ®eaepanbHbIM rocygapcTBeHHBIM YHUTAPHBLIM Npeanpuatnem « MHCTUTYT roptoymnx
MCKOMaeMbIX — Hay4YHO-TEXHUYECKUN LLeHTP NO KOMMNIEKCHON nepepadboTke TBepAblX ropoUnX nckonaeMblX»
(PIYT «AIM'M») Ha oCHOBE CODCTBEHHOIO ayTEeHTUYHOro NepeBoa Ha PYCCKUA A3bIK CTaHadapTa, YyKasaHHOro B
NyHKTE 4

2 BHECEH TexHunyeckum komutetom no ctaHgaptmusaumm TK 179 « Teepaoe MmmHepanbHoOe TONUBO»

3 YTBEPXXOEH W BBEAEH B OEWCTBUWE [MMpukasom PeaeparnbHOro areHTCTBa no TEXHUYECKOMY
perynupoBaHuio n MeTponiornn ot 23 aekabpa 2010 r. Ne 1040-cT

4 HacTtodawmn ctaHgapT asnseTca MoandpuuUMpoBaHHBIM MO OTHOLLEHUIO K MeXayHapoaHOMY cTaHAapTy
NCO 15238:2003 « TBepable MuHepanbHble Tonnuea. OnpeaeneHune obuero kagmusa s yrne» (1ISO 15238:2003
«Solid mineral fuels — Determination of total cadmium content of coal») nytem nsmeHeHmna otaenbHLBIX ppas
(CNoB, 3Ha4YeHWUN nokasaTenen, CChINoK), KOTopble BblAeNeHbl B TEKCTE KYPCUBOM.

HaunmeHoBaHMe HacTodAlwero ctaHgapta MUSMeHeHo OTHOCUTENTbHO HAaUMMEeHOBaHUA YKa3aHHOro MeXxay-
HapOOHOro cTaHaapTa B CBA3U C paclumpeHnem obnacTtn pacnpocTpaHeHunst Ha Bce BUAbl TBEPAOro MUHeparb-
HOro TONMBA.

[Tpy NnpMMeHeHUN HACTOALLEro ctaHaapTa pekoMmeHayeTCs UCMNONb30BaTh BMECTO CChINTOYHBIX MeXayHa-
POAHLIX (permoHanbHbIX) CTaHAapTOB COOTBETCTBYIOLWME UM HaLMoHanbHble cTaHaapThl Poccunckon Gegepa-
UMM U MeXrocygapcTBeHHble cTaHOapTbl, CBedeHUs O KOTOpbIX TMpuBedeHbl B AOOMONHUTENbHOM
npunoxedumn JA

5 BBEAEH BINEPBbIE

ViHgbopmauuss ob U3MeHeHUsIX K HacmosileMy cmaHoapmy nybrnukyemcss 8 eXXe200HO u3dagaeMoM
UHpOpMalUOHHOM yKa3amerne «HaluuoHanbHble cmaHoapmhbi», a meKkcm U3MeHeHUU U IorpasoK — 8 eXXeMe-
CSYHO U30asaeMbixX UHQPOPMAUUOHHbIX yKazamernsax « HauuoHarnbHble craHOapmel». B criyyae riepecmompa
(3aMeHbl) Ui OMMeHbI Hacmosauw,e20 cmaHOapma coomeemcemesyrouiee yeeoomreHue byoem ornybnukosaHo
8 eXKeMeCsI4HO U30asaeMoM UHpopMaylUOHHOM yKkazamerne «HayuoHarnbHbie cmaHOapmbly. Coomeemcmaeay-
rolwasi UHgopmMmayus, yeeoOoMIIeHUe U meKecmbl pa3Meljaromcsi makxe 8 UHpopMallUuoHHOU cucmeme obujez2o
ronb308aHuUss — Ha ogulyuanbHOM calime PedepallbHO20 a2eHmemea rno mexHU4ecKoMy pea2yrnupogaHuro U
MempoJsioauu 8 cemu MIHmepHem

© CtaHpgapTuHdopm, 2012

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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BBenoeHue

MaccoBasi 4ons kagMunsa B TBepAbIX roptounx nckonaembix konebnetcda B cpeaHem ot 0,01 % o 0,0001 %
(071100 00 11/T). B COOTBETCTBUN C TAKUM YPOBHEM CPEAHUX coaepXKaHUN KaaMUA OTHOCAT K MarblM U MUKPO-
arnemMeHTamM HeopraHM4eckMx KOMNOHEHTOR TBEPAbIX TONNMMB. BblCOKMX cogeprkaHU KaaMUs B TBEPAbIX TOMMN-
BaX He ODHapYXXeHO.

KagaMmumn aBnaeTca NeTyuymMm 3NeMeHToM, U Npr 0ObIMHOM peXinmMe 030NeHUA TONMUB [TemnepaTypa 030-
nennst — (815 +10) °C] Bo3aMoXkHbI noTepn kaamusa. ObpasoBaHne rasoodbpasHbIX coeauHeHUn KagMnus npounc-
XoauT npu Temnepartypax Boile 500 °C, nosTOMY pekoMeHayeMad TeMnepartypa 030neHUda Npu onpegeneHnun
kagmusi coctaBnsaeT (450+10) °C.

[1pn TOYHOM cOBNMOAEHUN METOAUKN pa3noXeHUs 30N, pernaMmeHTUpoOBaHHOW B HACTOSALLEM cTaHaapTe,
NOCTUraeTcs KONUMYEeCTBEeHHOE U3BMeYeHne KagMmuns U3 301 TONSNB.

Kagmun onpeaensatoT B NoNy4eHHOM pacTBoOpe METOAOM HeNnMamMeHHON aTOMHO-abCcopOLMOHHOM CnekK-
TpoMeTpumn c atommsauunen B rpragputroson nedn (AAC I'T1).

UyBCTBUTENBHOCTE METoda KOMUYECTBEHHOro onpeaenieHruss KagMmusa ¢ NOMOLbHO aTOMHO-abcopb-
LoHHOro cnektpomeTpa coctaBngeT 105 % — 10~ %, a oTHOCUTEeNbHASA NOrpPEeLLUHOCTb MeToda B LefioM —
10 % — 15 %.

[Tpy CXKUraHU U TEPMUYECKOM PasNoXXeHUN TONNMB B NPOMBbILLNEHHBIX YCMOBUAX NPOUCXoCANT 0Opa3oBa-
HUAe rasoobpasHbIX coeaUHEHNN KagMUA, MO3TOMY 3TOT 3/IEMEHT OTHOCUTCA K NOTEeHUMaNbHO onacHbIM ANs
OKpyxXatwlwen cpegbl. KagMmmin iBNsieTca 3NeMeHTOM — aHalnorom LUuHKa, HO B OoTn4Me OT UMHKa KaaMUuu
bonee neTyd u elle donee TOKCUYEH, YEM LINHK.

B HacToAWMN cTaHaapT BKIOYEeHbl AonoNHUTeNbHbIe No oTHowWeHUo KCO 15238 TpeboBaHUdA, OTpaXKa-
loLe noTpedbHOCTU HAaUMOHaNbHOW SKOHOMUWKU rocyaapcTea, a UMEeHHO:

- BobnacTtu pacnpocTpaHeHUs KOHKpeTU3NpoBaHbl BUAbI TBEPAOro MMHEpPanbHOro TONMBa;

- MOAroTOBKA K UCNbITAHUAM BblaeeHa B OTAeNbHbIN pa3gen.

IV



FOCT P 54241—2010
(MCO 15238:2003)

HAUMWOHANbHBIU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUMN

TonnuBo TBepAoe MUHepanbHoOe

ONPEOQENEHUWE COOEPXAHUA OBLUEIO KAOMUA

Solid mineral fuels.
Determination of total cadmium content

[laTta BBeaeHna — 2012—07—01

1 Obnactb NpMeHeHUA

HacTodawmm ctaHgapT pacripocmpaHsaemcsi Ha nu2Humei, bypsie, KaMeHHbIe yaiu, aHmpalylumbi, 20pH0-
yue crnaHysl, npodykmsi oboz2auieHus, bpukemel U KOKC (0aniee — meepooe MUHepalibHoe moriueo) N ycTa-
HaBNMBaeT MeTod onpeaeneHnsa cogepxaHus obLero KaaMmmusa NyTem KUCNOTHOTO pasnoXXeHUs 30bl TONNMBa
N HennameHHON aTOMHO-abCcopOLMOHHOWN CMEeKTPOMETPUN C aTOMU3aUMEN KaaMusl B rpaduUToBOM Nevn
(AAC TTT).

[ PUMMEYaAaHWNE — METOJEI, HENPMMEeHUM K CaMOBOCMNINaMEHAKLLNMCH YITTAM.

2 HopMaTuBHbIE CCbINKN

B HacTosileM cTaHOapTe UCNOMNb30BaHbl HOPMAaTUBHLIE CCHINKUA Ha creayollme ctaHaapThl:

[OCT P UCO 5725-6—2002 ToyHocmb (ripasuiibHocme U Npeuu3uoHHOCMb) Memooo8 U pe3yibma-
moe usmMepeHuu. Yacme 6. Vicrionb3oeaHue 3Ha4eHUU MOYHOCMU Ha rMpakKkmuke

[OCT P51760—2001 Tapa nompebumenbsckas nonumepHasi. Obujue mexHU4ecKue ycriogus

[OCT P52501—20056 (MCO 3696:1987) BoOa 0nsa nabopamopHo20 aHanu3a. TexHu4eckue ycrosus

[OCT P52917—2008(NCO 11722:1999, NCO 5068-2:2007) Tonnuso meepooe MuHeparnsHoe. Memo-
Okl oripedernieHuUs efazau 8 aHanumu4deckou rpobe

[OCT P 53226—2008 Becbi Heasmomamu4ecKkoao ceucmeusi. Yacmepb 1. Memponoau4deckue U mexHu-
yeckue mpeboegaHus. VicrbimaHus

[OCT 1770—74 (MCO 1042—83, NNICO 4788—80) llocyda mepHasa nabopamopHasa CMmeK/IsaHHas.
LIUNMUHOPbI, MEH3YPKU, Konbbi, npobupku. Obuwue mexHuU4ecKue ycrogus

[OCT 3118—77 Peakmusesbi. Kucrioma cosisgHas. TexHu4Yeckue ycrosus

[OCT 4461—77 Peakmussbi. Kucrnoma azomHas. TexHu4eckue ycriosus

[OCT 6563—75/30enua mexHudeckue us brra2opoOHbIX Memarniios U criiagos. TexHu4YecKue ycrosus

[OCT 6709—72 Booa ducmunnupogaHHas. TexHu4eckue ycrioeust

[OCT 9656—75 Peakmussbi. Kuciioma bopHas. TexHu4dyeckue ycrnosus

[OCT 10484—78 Peakmussbl. Kucrioma gpmopucmoeo0opooHasi. TexHu4ecKue ycriosus

FOCT 10742—71 Yanubypsie, KaMeHHbIe, aHmpauum, 20proyue criaHubl U y205bHbie bpukemsbi. Memo-
Obi ombopa u rnod2omoskKu rnpob onst nabopamopHbIX UcibimaHuU

[OCT 13867—68 lNpooykmbi xumu4veckue. Obo3HayeHuUe 4ucmomei

[OCT 19906—90 Tuanu, Yyawku, cmakaHbl, Korlbbi, BOPOHKU, NMPObUPKU U HAKOHEeYHUKU U3 NMpo3payHo20
Keapuesoz2o cmekna. Obuiue mexHu4deckue ycrosusi

[OCT 22860—93 Kaomuu ebicokou 4ucmomsi. TexHu4YecKue ycriosust

[OCT 23083—78 Kokc kaMeHHOY20/bHbIU, NeKkosbit U mepmMmoaHmpayum. Memoosl ombopa u rnooao-
MOoO8KU rpob Ons ucribimaHuu

U3paHune odbmumanbHoe
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[OCT 25336—82locyoa u obopyooesaHue nabopamopHbie cmeKrnsHHbIe. Turbkl, OCHO8HLIE rnapamMem-
pbi U pasmepbi

[OCT 27313—986 (MCO 1170—77) Tornnueo meepooe MuHepasnbHoe. Obo3HaydeHuUe riokalzamerneu
Kadyecmea U (hopMyribl riepecdema pe3ybmamaos aHarsu3a 015 pa3/iu4dHbiX COCMOosHUU moriniuea

[OCT 27689—91 (NMCO 687:1974) Kokc. MemoO oripedeneHus entaz2u 8 aHanumudeckou rpobe.

[1pumeyanue— lNpunons3o08aHuu HacmMoswumMm cmaHoéapmom yernecoobpasHo nposepums deldcmaeue CCbi-
JTIOYHBIX cmaHoapmos 8 UHhoOpMaUuUuoOHHOU cucmeme obuwez0 nonb308aHuUs — Ha ouyuanbHoMm catme QedepanbHo20
azeHmemaea rno mexHU4YecKoMy pez2yriupog8aHuro U Mmemposio2uu 8 cemu VinmepHem urnu ro exez200H0 u3dasaemMomy
UHOPpMaUyUOHHOMY YKazameno «HauyuoHaneHeie cmaddoapmsasi», KOmopeit ornybnukosaH rno cocmosHuUw Ha 1 aHeaps
mekKyujezo 200a, U rio coomeemecmaeyruwUuM exXxeMeCcqdyHo usdasaeMbiM UHPOPMAaUUOHHbBIM yKa3zamerssaM, ornybriukosaH-
HbIM 8 mekywem 200y. Ecnu cebinoyHbill cmaHfapm 3amMeHeH (USMEHEH), mo rpu rionb308aHuUU Hacmosuwitim cmaHoap-
mom credyem pykosoocmeo8ambsCsH 3aMEeHAWUM (USMEHEHHbLIM) crmaHBapmomM. Ecniu cebinoyHbili cmaHlapm OmmeHeH
be3 3aMeHbI, MO r0MI0XKEeHUE, 8 KOMOPOM O0aHa CChIfIKa Ha Hea2o0, MPUMEHAeMCs 8 Yyacmu, He 3ampaausgarouet 9my CChifKy.

3 CywHoOCTbL MeToaa

CyLHOCTb MeToda 3aKkntovaeTcs B 030M1eH1Un Npodbl TBepaoro tonnmea npm temnepatype (450 £10) °C,
PAa3NOXEHUN 305bl CMECbi0 KOHLIEHTPUPOBAHHLIX CONMSIHOWU, a30THOU U (PTOPUCTOBOAOPOAHOU KACIIOT NpW
HarpeBaHWU1 Ha KUNsLWen BoAsIHON DaHe B NPUCYTCTBUN ODOPHON KNCMOThI. CoaepXaHne KaaMmusa B aHanmsunpye-
MOM pacTBope konudectBeHHO onpeaenawoT MetogomMm AAC [T1, ncnonbsya aHanutudeckyro NMUHUIO Kaa-
MUA — 228,5 HM, Mo rpagynpoBOUYHOMY rpadouky.

4 PeakTuBbI

[Tpyn npoBegeHUN UCNBITAaHUKX cneayeT UCNOMb30BaTbh XMMUYECKNE peaKTUBLI, CTeNeHb YNCTOThI KOTOPbIX
He Hked.a.a. no FOCT 13867.

4.1 Bopa 2-u cteneHun ynuctothl no FOCT P 52501. AuctunnuposaHHyto Bogy no FOCT 6709 gsaxabl
NeperoHdIoT B annapaType U3 KBapLeBoro cTekna unuv nogsepraroT AeUoHU3aLUnn.

B cootBeTcTBUU € TpeboBaHuamn FOCT P 52501 Boay 2-1 cTeneHn YACTOThl XPaHAT B repMeTUYECKU
3aKPbITOU Tape U3 NonmnaTuneHa BbiCokoro gasneHus nnu nonunponuneHano FrOCT P 51760.

4.2 Kucnota consHas (HCI) koHUeHTpUpoBaHHasA NNOTHOCTLIO p,, = 1,19 /cm3 no FTOCT 3118.

4.3 KucnotaasotHasa (HNO,) KOHLEeHTpUpoBaHHasa NNOTHOCTLIO P,y = 1,42 r/cm® no FTOCT 4461.

4.4 Kncnota asoTHasd, pactBop ¢ obbemHon aonen 1 %.

4.5 LlapckasiBogka (aquaregia), pactsop. CMelwnBaroT No 00beMy ogHy YacTb a30THOW KUCNOTHI (4.3) C
TPeMAYaCTAMM CONAHON KUCNOTHI (4.2) naodbasnsanToaHyYacTb Boabl (4.1). PacTBop XpaHeHU o He NOANIEXMUT.

4.6 Kncnota dropuctosogopoaHaa (HF) KoHUeHTpupoBaHHass MNNOTHOCTbIO p,q = 1,15 r/cM® no
[OCT 10484.

[TpunmeyaHwune— dropucToBOAOPOAHAA KNCNIOTA SA0BUTA, paspyLllaer cTekno. [Npu pabote ¢ GTOpUCTOBOAO-
POAHON KMCNOTOW crneayet cobniogatb OCTOPOXHOCTD.

4.7 Kncnota bopHada (H,BO,;)noMOCT 9656.

4.8 Kucnota 6opHas, HacblleHHbIN pacTBop. PacTteopsatoT 60 r 6opHon kncnotol (4.7) B 1 AMS ropsaden
BoAbl (4.1), oxnaxgarT U gakT OTCTOATLCHA B TeueHUe TpeX CyToK. HUCThIM pacTBOp OTAEeNdAlT OT ocajka
aeKaHtauumen.

4.9 Kagmun Bblicokon YncToTbl No [ OCT 22860, cTeneHb YNCTOThI KaaMnA Bbiwe 99,99 %.

4.10 TocypgapcTBeHHbIM cTaHaapTHbIM obpaszel (TCO) cocTtaBa pacTBopa KaTUOHA KagMUs —
[[CO 7874-2000, maccoBasd koHUeHTpauusa 1 r/am3. MNMpeagHasHaveH Ang rpagyyupoBKUA cpecTB U3MepeHnia, B
TOM YnCNe aTOMHO-abCOPOLMOHHBLIX CNEKTPOMETPOB.

5 AnnapaTtypa

5.1 Becbl nabopatopHble noFOCT P 53228 ¢ npegenom gonyckaemou norpewiHoctn £0,1 mr.

5.2 Turnn nnn Yawkn u3 npospadHoro keapuesoro ctekna no OCT 19908 mnu M3 nnaTtuHbl No
[OCT 6563 ang 030n1eHUs TONNMMBa, BMEeCTUMOCTbLIO Koo 50 cm’.

5.3 MydenbHasi neyb C 3M1IEKTPOHArpPeBOM N TEPMOPErYNATOPOM, 0becnevmnBatoLLIMM NOCTOSIHHYIO TEM-
nepatypy (450 £ 10) °C.

5.4 BoasiHasa baHns.
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5.5 CreknsiHHada nocyaa. KannbpoBaHHbIe MepHble cpeacTBa (MUNETKU, BIopeTKn, MepHble KONOLI, CTa-
kKaHbl 1 Ap.)no TOCT 1770 nlrOCT 25336.

5.6 lnacTukoBble DaHKK, N3rOTOBMEHHbIE U3 NONKU3TUNEHA BblCOKOW npovHocTU (HDPE) unn ns gprtopu-
poBaHHoro aTunexnnponunera (FEP), BMecTumocTbio 125 cm3, ¢ 3aBUHYMBAOLWMMUCS KPbILLKaMW, CNOCOBHbIE
BblaepXueatb TemMmnepatypy 130 °C, oyaydmn repMeTUYHO 3aKpbiTbIMK U coaepKalluMmn XXUOKOCTb.

5.7 MepHble Konbbl, N3roTOBMEHHbIE N3 NONN3TUNEHA BblcoKoU npoYHocTU (HDPE) unmumns dptopupoBaH-
Horo aTunexnnponuneHa (FEP), BmectumocTtbio 100 cm3.

5.8 llonumepHasa Tapa, U3roToBNeHHada U3 NONU3TUNEHA BLICOKOrO AaBneHUs Unn nonunponuneHa no
[OCT P 51760, repMeTU4YHO 3aKkpbiBalLWadacad 3aBUHYUYMBAKLIMMUCA KpbILWKaMW, AN XpaHeHUs BOAbl W
PACTBOPOB.

[lepea ncnonb3oBaHMEM Tapy 3anofHAKT PAaCTBOPOM a30THOU KUCNOThI (4.4) M OCTaBNAOT HE MEHee YeM
Ha 48 4. 3aTeM cocyabl TWaTeNbHO NpoMbiBatoT Boaon (4.1).

5.9 ATOMHO-abCOpPOLMOHHLIN CNEKTPOMETP C aToOMU3aLIMen B rpaddUTOBOU NeYUn, AONYCKAOLMA KOPPEK-
Lunto ooHa. MNprubop gomkeH obecnevynBaTb TOYHOCTb U3MEPEHUA KOHLUEHTPpaLUWKN KaaMUs B pacTBopax, CoOOT-
BETCTBYOLLYIO TPeOOBaHUAM HACTOSILLEro cTaHaapTa.

Tun npndopa AomKeH bbITb cepTUPULMPOBAH, 3aperncTpupoBaH B [ ocyaapCTBEHHOM peecTpe cpedcCTB
M3IMepeHN N aonyLleH K npumMmeHeHuio B Poccunckon ®egepauuun.

6 [MoaroToBKa K UCNbITAHUAM

6.1 MpurotoBneHue rpagyMpoBOYHbIX PaCTBOPOB KagMUs

6.1.1 OCHOBHOM pacTBOP C KOHLUeHTpaLuuen kagmua 10 mkr/cm?

(OCHOBHOW PacTBOP roTOBAT U3 KAAMUA BEICOKOU YUCTOTHI (4.9) pacTBOpeHNeM HaBeCKM B a30THOM KUCO-
Te (4.3) tnnns I CO 7874-2000 (4.10).

[ns1 pazbaBneHnsa pacTBOPOB KAaAMUSA NCTMONb3YIOT PacTBOP a30THOM KUCIOThI (4.4).

6.1.2 CtaHOapTHbIN pacTBOpP C KOHLUeHTpauuen kagmua 0,1 mkr/cm3

10 cm?3 ocHoBHOro pacteopa kagmus (6.1.1) noMmewaoT B MepHyto Konby obbemom 1 AM3 1 3anonHA0T
KONBOY pacTBOPOM a30THOM KNCNOThI (4.4) A0 METKA.

6.1.3 pagynpoBoOYHbIe pacTBOPbI KAAMUA

[ paaynpoBOYHbIE PACTBOPLI FTOTOBAT U3 cTaHAapTHOro pacTteopa kagMmus (6.1.2). OCHOBHbIE KOMMOHEH-
Thl MAaTPULUbI (MaTPUYHbIN COCTaB) rpaaynpoBOYHbIX M aHANN3UPYEMBIX PACTBOPOB AOTKHbLI ObITb OANHAKOBHI,
T.€. TpaAynpoBOYHEIE PACTBOPLI AOIKHBI COAepXaTh Te XKe peaKTUBbI U B TeX XKe KonnyecTBax, UTo U aHannsu-
pyeMble pacTBophbl (8.2).

B tabnuue 1 npusegeHbl KOMNOHEHTLI FpaaynpoBOYHLIX PaCTBOPOB, MPUTOTOBMNEHHbLIX B MEPHbLIX Konbax
o6bemom 100 cm?.

[MpuroToBnNeHne rpagynpoBoYHoOro pacteopa A: B MepHyto konby obvemom 100 cm?® nomewatot 3 cm3
LLapckon Bogku (4.5), 5 cm? dbTopnctoBogopoaHon kncrnoThl (4.6), 50 cm3 HacbiWeHHOro pacteopa 60PHON KNC-
notel (4.8), 1 cm3 cTaHgapTHOro pacteopa kagmus (6.1.1) n pasbasnatot Bogon (4.1) 4o mMeTKW.

[‘pagynpoBoYHbIe pacTBopbl B 1 C roTOBAT Tak XKe, KaK rpaaynpoBOYHbIN pacTBop A, 400aBNAst 00beMbl
CTaHOapPTHOro pacTBopa KaaMus, ykasaHHble B Tabnuue 1. XonocTon pacTtBop ANd rpaaynpoBKN TOTOBSIT Tak
Xe, Kak apyrue rpagympoBoYHble pacTBOPLI, HO 6e3 cTaHAapTHOTO pacTBopa Kaamus.

[na yBennyeHnsa KonnyecTea ToYeK Ha rpagynpoBOYHON KPUBOWU MOTYT ObITb MPUrOTOBMEHLI AOMONHN-
TelnbHbIE rpagyUpPoBOYHbIE PACTBOPLI C APYIMMU KOHLEHTpaLUaM1 KagMUs.

KoHUeHTpaLunm rpagynpoBOYHbIX pacTBOPOB nNoadupatoT Ans Kaxxaoro npudopa.

[ paaynpoBOYHbIE PACTBOPLI XPaHAT B NONTMMEpPHLIX cocyadax ¢ repMeTUYHO 3aBUHYNBAOLLMMUNCSA KPbILL-
kKamm (5.8). CpoK XpaHeHUs pacTBOPOB — He bonee 3-X Mec.

Ta6nuua 1— Obbembl peareHTOR Ansi npurotosrenns 100 cm® rpagynpoBOYHbIX PACTBOPOB

KOHLEHTpaums O6bem peareHTa B MepHoW konbe obbemom 100 cm®, v’
[ pagynpoOBOYHbLINU KaaMWUA B
pacTBoOp rpagynpoBo4HHOM CTaHOAPTHOrO pacTeopa uapckon | propucto-eogopon- | pacteopa bopHou
pacTBope, MKr/am> pacTeopa KagMus BOOKK HOW KUCIOTh KUCNOTbI
A 1,0 1,0 3 5 50
B 2,5 2,5 3 5 50
C 5,0 5,0 3 5 50
XOI10CTON 0 0 3 5 50
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6.2 lNoaroTtoBKka aTOMHO-abCcoOpPOLUMOHHOIO CNEKTPOMeETpa K paboTe

ATOMHO-abCcopOLUNOHHBLIA cnekTpoMeTp (5.9) noarotaBnMBatoT K paboTe B COOTBETCTBUM C UHCTPYKLMEN
Mo aKcnnyaTtauum npubopa.

6.3 lNocTpoeHUe rpaayupoBOYHOro rpacgpuka

YcTaHaBNMBalOT HyNeBoe 3Ha4YeHUe aHaNnUTU4eCKOro cMrHana atToMHO-abcopOLUMOHHOTO CnekTpomeTpa
B COOTBETCTBUN C UHCTPYKLKMEN NO SKcnnyaTtaunm npndopa, UCNOMb3yst XONOCTOW pacTBOP ANA rpagynpoBKA
(cMm. Tabnuuy 1).

[[pagynpoBOYHbIE PACTBOPLI KaAMWUSI BBOASAT B aTOMU3ATOP NPpUdopa 1 3anmucbiBatoT 3HAYEHUS aHaNUTU-
yeckoro curHana. Kaxagoe namepeHue npoBoadaT NoO TPU pasa U BbIMUCNAKT cpeaHeapudpmMeTnyeckoe 3Ha-
YyeHue.

Ha oCHOBaHWUW NONMYyYEHHbIX 3HAYEHUN CTPOST rpadynpoBOUYHbIN rpadounk B KoopauHaTax: KOHLUEeHTpaLums
KagMnus B pactBope B MKr/am® (ocb abcuucc) — M3amMepeHHasa BenuuMHa aHanuTUYecKoro curHana (ochb
opAanHar).

[pagynpoBKy Npndopa nepnoanyeck NpoBepsitoT, UCMONb3YA rpaaynpoBOYHbIE PACTBOP.I.

7 lMpurortoBrneHue npooLI

[Mpoba Ans ncnelTaHna npeactaBnsaeT cobon aHannTUYeckyo Npody, npurotosneHnyto Nno FOCT 10742
MnnFOCT 23083. MNpoba aomkHa HaXoAUTLCA B BO3AQYLLHO-CYXOM COCTOSIHUM, ANSIYero ee packnaabiBatoT TOH-
KUM CIOeM W1 BblAEPXXUBAIOT HA BO3AyXe NPpU KOMHATHOW TeMmnepaType B TeYyeHne MUHUMaNbHOrO BPEMEHMU,
HeobXoaMMOoro Ans AOCTUXKEHUSA PABHOBECUS MeX Y BNaXKHOCTLIO TOMNMUBa U aTMocdepbl nabopaTtopun.

[lepen B3ATEM HABECKU NpoDbY TWATENbHO NepeMellnBaloT He MeHee 1 MUH, NPeanoYTUTENBHO MeXa-
HUYECKMUM cnocobom.

OOQHOBPEMEHHO CO B3ATUEM HaBECKW A9 aHanusa oToupatoT HaBeCcKU And onpegeneHns cogepKaHus
aHanutTnyeckon Bnarmno FOCTP 52917 unnlTOCT 27589.

8 lNpoBeaeHne ncnbiTaHUA

8.1 O3oneHune npobbl TBEPAOro TONNMBaA

Macca 3onbl TonnnBea, KoTopast Hecbxoanma aAngd ogHOro onpeaeneHus coaepXaHnst Kagmmsl, CoCTaBMsl-
eT He MeHee 0,2 r. Icxoaa 13 sTtoro, paccymMTbiBaloT Maccy npodbbl TBepAoro TONMMBa, AOCTATOUYHYO AN
OBYX-TpexonpegeneHnnKagMmng, U KonudecTso Turnen angd osoneHud. lNpurotosneHue 3onsl 4na ganbHeulle-
ro onpegeneHna kagMmma cCoBMeLLaroT c onpeaeneHnem 3onbHOCTW.

HaBeckn ToNnMBa B3BELUMBAIOT B NMpoKalieHHbIX N B3BeLUeHHbIX TUMMAX (5.2) ¢ npeaenom aonyckaemou
norpewHoctTM = 0,1 Mr. TonwmrHa cnost ToNnuBea B TUrne He AomkHa npesbiwaTth 0,15 r/cmZ. Turnmn ¢ HaBeckamm
MOMeLLaloT B XONMoAHYH0 MyesibHYI0 NeYb (5.3) B TedeHMe 14 HarpesatoT 4o (450=10) °C, BblaepXuBaroT Npn
3TOUN TeMnepaType He MeHee 2 4. OKOHYaHMEeM 030eHUA cHMTaeTCca OTCYTCTBUE HEeCTopeBLUEero TonmBea, 4to
onpegensioT BUayanbHo. ObLlee BpeMs 030NeHUS HE A0MKHO npeBbiaTh 18 u.

Turnu oxnaxgaroT Ha BO3JyXe, a 3aTeM B 3KCUKkaTope, B3BELLUUBAOT U paccUMTbIBAKOT 30M1bHOCTbL TOMNNBA
npn 450 °C Kak cpegHeapudmMeTnieckoe 30NbHOCTEN, pacCcHUTaHHbIX ANg Kaxkaoro Tirns (9.1). 3ony obvean-
HAIOT, TWWaTeNbHO NepeMeLllnBatoT U pacTUpareT B araToBOM CTYIKE.

8.2 llpuroToBneHue pacTBopa and onpegeneHusa KagMua

Hasecky 3onbl okono 0,21, B3BelleHHYIo ¢ Npeaenom gonyckaemMou norpewwiHoctn £ 0,1 Mr, noMeLwlaroT B
nnacTukoByto 6aHKy BMecTuMocTbio 125 cv® (5.6). lobasnsatoT 3 cm® pacTBopa Lapckor Bogku (4.5), 5 cm® pTo-
PUCTOBOAOCPOAHOWN KACTOTHI (4.6) U NNOTHO 3aKpbIBaOT BaHKy 3aBUHYMBalOLWENCA Kpbilkon. CneayeTt cobnio-
0aTb OCTOPOXHOCTL NpK AobaBneHUN KNCNOT K 30ne, Tak kKak npn 450 °C He Bce KapboHaThl, NpUCYTCTBYOLLNE B
TONNMBE, MONTHOCTbLIO pasnaratTcA.

[TomewlatoT baHKy Ha 2 4 B KUNSILWY0 BOAAHY0 baHio. 3aTeM DaHKy BEIHUMALOT, OXNa)aakT 40 KOMHaTHOU
TemnepaTtypbl U OCTOPOXHO OTBUHYMBAIOT KpbILWKY. [MpunueatoT B 6aHKy 50 cM? HacbliLeHHOro pacteopa 6op-
HOW KNCNOoThI (4.8) Anst 0bpa3oBaHMst KOMMNMEKCHBIX coeUHEHNIN ¢ pTopruaamMn, 3aBMHYMBAOT KPbILLKY U CHOBA
HarpeBatoT baHKy B KMNsWen BoasHoW 6aHe B TeyeHne 1 4. BelHMMaloT 6aHKy U3 BOASIHOW DaHW 1 CHOBa OXNaX-
0aroT A0 KOMHATHOW TemMnepaTypbl. He obpalwatoT BHUMaHUE Ha TO, YTO 30Ma HEe Bcerga pacTBOpPSAeTCH
NonHoCTLO. CoaepXnmoe DaHKN KONMUYECTBEHHO MEPEHOCHAT B MEPHYIO NNACTUKOBYHO KoMDY (5.7) 0bbeMoMm
100 cm® n gobasnaoT Boay (4.1) A0 METKN.

PacTBOp XONOCTOro onbiTa, cogepXalwnn Te XXe peakTUBbI B TEX XKe KoNnyecTBax, YTo M aHanM3npyeMbli
PAcTBOP, TOTOBAT aHaNOrM4HbIM 06pa3om, HoO 6e3 HaBeCKU 30/1bl.

4
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8.3 OnpeaeneHne KaaMmusa B pactBope ANA UCNbITaHUA

PactBop Ans onpeaeneHnUs Kagmusi, NPUroToBNeHHbIM No 8.2, BBOAAT B aToMmaaTop npubopa (5.9),
N3MEPAIOT U 3aNUCLIBAIOT BENMMUYMHY aHanUTUdeckoro curdana. Kaxxgoe nsamepeHume nposogsT No TpU pasa U
BLIMUCNAKT cpeaHeapudpmMeTnueckoe 3HavyeHne aHanMTuMyeckoro curHana. KoHueHTpauuo KaaMmnua B aHanu-
3MPYEMOM pacTBOpPE B MKI/AMS onpeaensaoT no rpagyuposodHomMy rpaduky (6.3).

N3mepeHne abcopbLnm pacTBopa XOMOCTOro ONbiTa NPOBOAAT TakK XKe, Kak aHanM3npyemoro pacteopa.
KoHUEeHTpaLuio KagMns B pacTBOPE XONOCTOro onbiTa B MKI/aMS onpeaensitoT no rpagyupoBOYHOMY rpaduky.

[TpumevyaHwms

1 HonyckatoTes anbTepHaAaTUBHbIE METOAbl PACTBOPEHUS 305, €CNU NPU 3TOM BbLIMOMNHAETCHA TpeboBaHUE KOMU-
4YECTBEHHOI0 M3BNEeYEHNA KaaMns U3 30Ibl U MEPEBO] dN1EMEHTAa B pacTBOP.

2 HonyckaeTca NpuUrotoBneHmne pactBopoB (pasgen 4) He 06beMHbBIX, 8 MACCOBbLIX KOHUEHTPpaUMN NOCNe COOT-
BETCTBYIOLWNX NEPECHETOB.

3 lpw onpeaeneHnn KagmMmmns He JOMNyCcKaeTCa N3AMEHATb MaTPUYHbIN COCTaB NPaaynpoOBOYHbIX M aHANMU3NPYyeMbIX
pacTBopoB (6.1.3).

4 ATOMHO-abCcopbUMOHHbIE CNEKTPOMETPbI C rpaPmnTOBON NEYbIO ABNAKTCA NpnbopamMmun, Nnogxoaswmmm ans onpe-
OeneHns kKagMmus, T. K. UMEKT HU3KYI0 TEMNepaTypy atoMmm3aynm.

5 MNomnmo cnocoba onpegeneHnsa KagmMmus ¢ NOMOLWbLO rpagaynpoBOYHOIo rpadumka, 4onyckaeTcs anbTEPHATUBHBLIW
cnocob onpegeneHns 3Toro aeMeHTa ¢ NOMO Wb aTOMHO-abCcopObUNOHHOIo CNEKTPOMETPA NYTEM BHECEHUSA A0DABOK.

9 O6paboTKa pe3ynbTaToB

9.1 30NbHOCTL
30MNbHOCTbL NPOOLI TBREPAOro TONNMUBA AZ, BbIPpaXKeHHYI0 B %, paccynTbIBalOT No popmyne

A8 = (m; —my) 100, (1)
(my, —my)

rae m, — mMacca TUrng, r;
m, — Macca TUrna ¢ HaBeCKou TONMBa, T;
m, — Macca TUMA € 305101, T.

9.2 MaccoBasi aond KagmMmus

MaccoByo AoNo KagMus B aHannutudeckon npobe 1Bepaoro tonnmea Cd9, BelpaXKeHHYH0 B HI/T, paccyu-
TbIBAKOT MO popmyne

Cg?= P17Po A? (2)
m

rae p 4 — KOHLUEeHTpaLmsa KagMmus B aHann3npyemom pactsope, MKr/ams;
P o — KOHLEeHTpaLmsa KaaMns B XONTIOCTOM pacTBOpe, MKI/AMS;
m — Macca HaBeCKW 30/bl, B3ATOW AN aHanMaa, r;
Aé — 30MNbHOCTb aHaANUTUYECKON NPOoObLI TBEPAOro ToNNMBa, %.
PesynbTat aHanusa, npeacraBnsaownn cobon cpegHeapmdmeTnieckoe 3HavyeHne pesynbTaTtoB ABYX
napannernbHbIX onpeaeneHnn, Bbipa)KeHHbIN Ha aHanmMTUYecKoe COCTOSIHME TONNUBA, OKpYrnsaT Ao 20 Hr/T.

[lepecyeT pe3ynbTaToB Ha ApYyrie CoOCTOAHUA TONIMBA, OTIIUYHbIE OT aHaNUTUYEeCKOro, NPON3BOAAT MO
[[OCT 27313.

10 NMpeun3noHHOCTL

MpeL3noHHOCTbL MeTO4a XapakTepnuayeTcs NOBTOPAEMOCTbIO I M BOCMPOU3BOANMOCTbIO R NONMyYeHHbIX
pe3ynbTaToB.

10.1 lNoBTOpPAEMOCTbL 1

Pe3ynbTaTthl ABYX NapannenbHbIX onpeaeneHnini, NpoBeaeHHbIX B peaenax KopoTKOro npoMeXxyTKa Bpe-
MEeHW B 0gHOM nabopaTopun 0AHUM 1 TEM XKe UCTIONTHUTENIEM, C UCNONb30BaHMEM OAHOWM U TOW Xe annapaTtypsbl
Ha NpeacTaBUTENbHbIX HaBecKax, 0OTOOPaHHbLIX OT OAHOW U TOW XXe aHanuTu4eckon npodbl TBEpAOro TONMBA,
He AOIMKHbI OTNIMYaTbea Apyr oT Apyra bonee YemMm Ha BeNUYMHY npeaena NnoBTOPAEMOCTU I, BbIMUCIIEHHYIO MO

dopmyne
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r=0,16 x — 1, (3)

roe X — cpeHeapndMeTnyeckoe 3HaYeHne pesynbTaToB onpeaeneHnsa Kagmmsa (Hr/r), nonyvYeHHbIX B 04HON

nabopartopuu.
Ecnu pacxoxgeHne mexay pesynbtatamu 6onblie, yem npegen noBTopsieMocTur, NOoCcTynawT B COOT-

BeTCTBUK c nogpasaennom 5.21NOCTP NCO 5725-6.

10.2 Bocnpouzsogumoctb R

Pe3ynbTaThl, KaXabl U3 KOTOPLIX NpeAcTaBnsaeT cobon cpeaHeapndmeTnyeckoe sHadeHne pesynbTa-
TOB [BYX NapannenbHbIX onpeaeneHni, nposeaeHHbIX B ABYX pa3HbiX abopaTtopusax Ha npeacTaBUTENbHbIX
nopLusax, oTobpaHHbIX OT O4HOW 1 TOW e Npobbl Nocne nocnegHen cTaann NpUroToBNeHNs, He JOITKHbI OTIIN-
YyaTbcs ApYr oT Apyra bonee 4em Ha BeNMYNHY npeaena BoCnpoM3BOAUMMOCTM R, BblYMCIEHHY0 No dopMyne

R=022y+3, (4)

rae y — cpegHeapudpmeTMyeckoe s3HavyeHne pesynbTaToB onpeaeneHns Kagmumst (Hr/r), nony4YeHHbIX B pasHbIX
nabopaTtopusx.

11 TlpoTOoKON UcnbITaHUW

[1pOoTOKON UCNILITAHU AOIKEeH coaepXaTb cneayoLwyo MHopMaLuuio:

a) naeHTudgmnkauno npodsbl;

©) cCbINKY HA HACTOALWMIA CTaHOapT;

B) AaTy UCMbITaHUSA;

) pesynbTaThl UCMbITAHMUA C YKazaHUEM, K KAKOMY COCTOSIHUIO TOMNNMBA OHM OTHOCATCH;

) coaepXXaHue Bnarv B aHanmTu4deckon npobe Tonnunea, ecnun pesynbTaThl NpeacTaBfieHbl HA aHaNUT K-
YyecKoe COCTodAHMeE TOMNNMBA;

e) napameTpbl CreKTpoMeTpa U rpaddUTOBOM NeYM NPU UCTIbITAHUN.
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Mpunoxenve OA
(cnpaBo4HOe€)

CBepgeHUs1 0 COOTBETCTBUU CChINMOYHBIX HALUOHAaNbHbIX U MeXrocyaapcTBeHHbIX CTAHO3PTOB
MeXAYHapoAHbIM cTaHA4apTaM, UCNONIb30BaHHbIM B Ka4eCTBe CChINMOYHbIX
B NPMMEeHEeHHOM MeXAYHapo4HOM cTaHaapTe

Tadbnwua HOA1

O60o3HavYeHne CCbINOYHOro
CTeneHb
HALIMOHAIBHOrO, COOTBETETRUS O6o3HavYeHne U HauMeHOBaHUe CChINOYHOIO MeXayHapoaHOro craHgapra
MEXIoCyJapCTBEHHOIo cTaHaapTa

[OCT P 52501—2005 MOD MCO 3696:1987 «Boga ans nabopartopHoro ananuaa. Cneumndwu-
Kauus U metoabl UCMbITAHUAY
[OCT P 52917—2008 MOD NCO 11722:1999 «TBepable MmuHeparnbHble TONNMBA. KamMeHHbIN

yronb. OnpegeneHne Bnarv B aHannTn4eckon npobe BbICyLLNBAHU-
€M B TOKe a3oTay

NMCO 5068-2:2007 «Yrnu bypbie n nurintel. OnpeaeneHne coaep-
XaHma Bnarn. Yacte 2. KOCBEHHbLIN TPaBUMETPUYECKUN METOoA

onpeaeneHus Bnam B aHanmTU4eCckon npobe»

[OCT 10742—71 NEQ MCO 5069-1:1983 «Yrnn 6ypble n nuruntel. [NpnHumn otbopa
npob. Yactb 1. OTH60p Npob ans onpeaeneHns coaep>XaHns Bnaru u
ans odwero aHannlay

MCO 13909-1:2001 «KameHHbIN yronb n KOKCc. MexaHmnyecknin ot-

bop Npodb»

[OCT 27313—95 MOD NMCO 1170:1977 «Yronb v KOKc. [lepecyeT pe3ynbTaToB aHann3oB
Ha pa3nn4YHble COCTOSHUAY

[OCT 27589—91 MOD NCO 687:1974 «Kokc. OnpeaeneHne Briarm B aHarmMTn4ecKomn npo-
Ge»

[TpunmeyaHune—B HacTosiwen Tabnuue Ncnonb3oBaHbl CNeayowme yCrnoBHble 0003HAYEHUST CTENEHN COOT-
BETCTBUS CTAHOAPTOB:

- MOD — mogndmunpoBaHHble CTaHaAPThI;

- NEQ — HeskBMBaneHTHble CTaHOAPTHI.
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