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FOCT P 54241—2010

Mpeaucnosune

Lienu v npuHumnel cTaHgapTm3auum B Poccuiickoin @efepaunm ycTaHoBneHbl defepanbHbiM 3aKOHOM OT
27 pexabps 2002 r. Ne 184-93 «O TeXHNYECKOM PeryimpoBaHuv», a npasuia NpYMeHeHNs HaunoHasbHbIX
cTaHfapToB Poccuiickoii ®epepaunn — FOCT P 1.0—2004 «CtaHgapTtusauus B Poccuiickoli ®epepavun.
OCHOBHbIE NOIOXEHUSA»

CeefeHus o cTaHgapTe

1 NOArOTOBJIEH ®efepasibHbIM roCyfapCTBEHHbIM YHUTAPHbLIM NpeanpuaTneM «HCTUTYT roproymx
MCKOMaeMbIX — HayUYHO-TEXHUYECKUIA LLeHTP NO KOMM/IEKCHOV nepepaboTke TBEPAbIX FOPHOUYNX NCKONAEMbIX»
(Pryn «Nr») Ha ocHoBe COGCTBEHHOTO ayTEHTUYHOIO NepeBoja Ha PyCcCKWil A3blk CTaHA4apTa, yKka3aHHoro B
nyHkre 4

2 BHECEH TexHuuyeckMm koMMTEeTOM MO cTaHAaptTusaunm T K179 «TBepAoe MMHepasibHOe TOMNNBO»

3 YTBEPXOEH W BBEJEH B ,LI,EMCTBVIE Mprkazom PefepasbHOro areHTCTBa rno TeXHUYecKomy
perynuposaHuio n Metposnorum ot 23 aekabps 2010 r. N» 1040-cT

4 HacToswmii cTaHfapT ABAseTcs MOANMULMPOBAHHLIM N0 OTHOLLEHWIO K MEXAYHAPOAHOMY CTaHAapTy
M C015238:2003 «TBepAble MUHepasibHble Tonnusa. OnpegeneHune obuero kagmusa syrne» (1S 015238:2003
«Solid mineral fuels — Determination of total cadmium content of coal») nyTem nameHeHunsa oTaenbHbIX hpas
(cnoB, 3HauYeHWii Nnokasarteneli, cCblNI0K), KOTOPbIE BblAENEHbI B TEKCTE KYPCUBOM.

HavmeHoBaHVe HacTosLWero ctaHjapTa M3MeHeHO OTHOCUTENIbHO HaUMEHOBaHUS YKa3aHHOro Mexay-
HapoAHOro cTaHgapTa BCBA3M C paclunpeHmem 061acTv pacnpocTpaHeHUs Ha BCe BUAbl TBEPLOTO MUHepasb-
HOro TonnuBa.

Mpu NpUMeHeHNW HacToALWEero cTaHAapTa pekoMeHAyeTCs NCN0/b30BaTb BMECTO CCbIIOYHbIX MeXAyHa-
POAHBIX (PEFMOHANbHbIX) CTAHAAPTOB COOTBETCTBYHOLLME UM HALMOHaIbHbIE CTaHAapTbl Poccuiickoii depepa-
UMM M MexXrocyfapCTBEHHble CTaHAapTbl, CBeeHVWA O KOTOpPbIX MpuBefeHbl B AOMNOIHUTE/IbHOM
npunoxeHun A

5 BBEJEH BIEPBbIE

MHdopmauua 06 M3MEHEHUSAX K HACTOsILLEMY CTaHAapTy Ny6nkyeTCs B eXerofHo u3jaBaemMom
MH(OPMaLMOHHOMYKasaTe e «HauuoHanbHble CTaHAapTbi», a TEKCT U3MEHEHUI M MoNpaBoK — B eXeMe-
CSYHO U3aBaeMbIX UH(POPMALMOHHBIX yKasaTenax «HaumoHabHble cCTaHgapThi». B ciyyas nepecMoTpa
(3aMeHbl) MM 0T MeHbl HAacTOsILLEro CTaHAapTa cooTBe TCTBYOLLee yBeJoM/eHue 6yaeT ony6/1MKOBaHO
B ©XXEMECSIYHO n34aBaemMoM MHGIOPMaLMOHHOM yKazaTesne «HaunoHanbHble CTaHgapThi». COOTBETCTBY-
loLLas MHchopMaLusi, yBeJOMIEHNE N TeKCT bl pa3mMelLalo T ca Takxke B MH(opMaLMoHHO cucTeme o6LLero
Mo/ib30BaHUsi — Ha ohMuManbHOM caiiTe ®efepasbHOro areH T CTBa M0 TeXHNYECKOMY PEryIVPOBaHMIo 1
MeTposoruu B ceTu HTepHeT

©CrtaHgapTuHpopm, 2012

HacTosiuii cTaHfapT He MOXeT GbITb MNO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLmanbHOro usganus 6e3 paspelleHns ®efepasbHOIO areHTCTBa No TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorum
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BeBegeHve

MaccoBas fo15 KaAMUS B TBEPAbIX FTOPHOYNX MCKONaeMbIX Konebnetcs B cpegHeM oT 0,01 % a0 0.0001 %
(0110040 11/T). BCOOTBETCTBMU C TAKMM YPOBHEM CPEAHUX COLepXaHnii KagMUii OTHOCAT K MasibiM UM MUKPO-
3/1IeMeHTam HeopraHM4yecknx KOMNOHEHTOB TBEPAbIX TOMN/IMB. BbICOKMX cOAEPXAHWIA KaAMWA B TBEPALIX TONU-
Bax He 06HapyXeHo.

Kagmuii agnseTcsa neTy4ymMmM a/ieMeHTOM, U Npu 06bIYHOM pexrMe 030/1eHnsa Tonaus (TemnepaTypa 030-
nexHns — (815 + 10) °C) BO3MOXHbI NoTepu kagmusi. O6paszoBaHue raz006pasHbIX COEANHEHNIA KaAMUsA Npounc-
X0AWUT Npu Temneparypax soie 500 °C, N03TOMY pekoMeHyeMas TemrnepaTtypa 030/1EHUSA NP onpefesieHnn
Kagmus coctasnsiet (450 +10) °C.

Mpu TOYHOM COBNOAEHNN METOANKN Pa3N0XEHUS 30/1. pernamMmeHTUPOBaHHO B HACTOALLEM cTaHAapTe,
[OCTUraeTcs KoNMyecTBEHHOE N3BJIeYEHNE KagMus 13 30/ TOMJ/IUB.

Kagmuii onpegenstoT B N0ly4eHHOM pacTBope MeToAO0M HennameHHol aTOMHO-a6CcopOLMOHHON crek-
TpomeTpuu c aTomm3auuneli B rpacpmtosoin neun (AAC IT).

YyBCTBMTENIbHOCTb METOAa KO/IMYECTBEHHOrO onpegeneHvs KagMus C NOMOLLb0 aTOMHO-abcop6-
LiMoHHOro cnektpomeTpa cocTtasnseT 10-3% — 10-4 %. a oTHOCUTEIbHAsA MOrPELHOCTL MeTo4a B Lie/IoM —
10 % — 15%.

Mpu cxmuraHnm nTeEpMUYECKOM Pa3NIoXEHUN TONINB B NPOMbILLIEHHbIX YCTOBUAX NPOUCXOAUT 06pa3oBa-
HVe razoobpasHbiX COegUHEHNI KaAMUsA, NO3TOMY 3TOT 3/1IEMEHT OTHOCUTCA K MOTEHUMasibHO OMacHbIM AN
oKpyxatolleli cpefibl. Kaamuii sBNsSieTCA 31€MEHTOM — aHa/loroM LMHKa, HO B OT/IMYME OT LMHKA KagMuii
60nee neTyy v ele 60/1ee TOKCUYEH, YEM LIMHK.

BHacToswWwmiA cTaHAapT BKIKOYEHbI 4ONONHUTE NbHbIE N0 OTHOLWeEHMI0 KN CO0 15238 Tpe6oBaHus, oTpaxa-
loLe NoTpebHOCTM HaLMOHAIbHOW 3KOHOMMWKM FOCy4apcTBa, a UMEHHO:

- B061acTn pacnpocTpaHeHNs KOHKPeTN3NpOoBaHbl BUAbLI TBEPAOr0 MUHEPasIbHOrO TON/INBA;

- MOAroTOBKa K UCMbITAHWUAM BblAefieHa B OTAEeNbHbIN pa3gen.



FOCT P 54241—2010
(NCO 15238:2003)

HALULWOHA/NbHBINR CTAHAAPT POCCUWNCKOWN GELEPALUMN

Tonnueo TBEpPAOE MUHEpPaASIbHOE
OMNPEAENEHVNE COAEPXAHWA OBLWEFO KAAMUA

Solid mineral fuels.
Determination of total cadmium content

fataBBegeHns — 2012—07—01

1 O6nacTb NpUMeHeHUA

HacTosawwuii ctaHgapT pacnpocTpaHae TCA Ha IMTHUTbl. Bypble, KAMEHHbIE YW, aHTpaunThbl, ropto-
yme cnaHubl, NPOAYKT bl 06oraLLeHus, 6puKeThl U KOKC (fanee — TBepLoe MUHEpPasibHOE TOMNANBO) U yCTa-
HaB/MBaeT MeTo[ onpeAeneHns coaepxaHns o6LLero kagMmms nyTem KUC/I0THOTO pas/ioXeHNs 30/1bl TONIMBa
N HennameHHoli aToMHO-abCcopOLMOHHON cnekTpoMeTpuu c aTomusauuveli kagMusi B rpachvToBOW neum
(AAC ).

NMpumevyaHune — MeTod HENPUMEHUM K CAMOBOCNIAMEHSAIOLWMUMCS YINIAM.
2 HOpMaTVIBHbIe CCbIJTIKN

B HacTofLWweM cTaHfapTe UCMO/Ib30BaHbl HOPMaTUBHbIE CCbISIKU Ha cneaytolme cTaHAapThl:

FOCT P NCO 5725-6—2002 ToyHOCTb (MPaBUNbLHOCTb U NPELM3MOHHOCTb) METOA0B U pe3ynbTa-
TOB M3MepeHunii. YacTb 6. icnonb3oBaHne 3Ha4YeHNn TOYHOCT M Ha NpakT ke

FOCT P 51760—2001 TapanoTpebuTensckas nonumepHas. ObLyme TexHnyeckne ycnosms

FOCT P52501—2005 (MCO 3696:1987) Boga anss nabopaTOPHOro aHanmsa. TexHuyeckue ycnoBus

FOCT P52917—2008 (M C011722:1999. NCO 5068-2:2007) Tonnmeo TBepL0e MMHepanbHoe. MeTo-
[bl onpefeneHns Bnarv B aHannTnyeckol npobe

FOCT P 53228—2008 Becbl HeaBTOMaTHNYECKOT0 AeicTBUA. YacTb 1L MeTponormyeckne n TexHu-
yeckve TpeboBaHuA. VicnblITaHus

FOCT 1770—74 (MCO 1042—83. NCO 4788—80) MNocyna mepHasa nabopaTopHas CTeKIsHHas.
LMnnHapbl, MeH3YpKKW. Konbbl, Npobupkun. ObLine TexHn4Yeckre ycnosus

FOCT 3118—77 PeakTuBbl. Kucnora consHasa. TexHU4eckune ycnosus

FOCT 4461— 77 PeakTuBbl. KnuCnoTa a3oTHasa. TexHn4yeckume ycnosmsa

FOCT 6563—75W3aenma TexHnyeckue n3 61aropoAHbiXx MeTas/ioB U CNaaBoB. TexHUuyeckue ycnoBms

FOCT 6709—72 Bofa gucTuannposaHHas. TexHuyeckue ycnosmsa

FOCT 9656—75PeakTuBbl. KucnoTa 6opHas. TexHUYeckne ycnosus

FOCT 10484— 78 PeakTuBbl. KucnoTa hTopucToBofOpofHAsA. TexHuyeckume ycnosus

FOCT 10742—71 Yrnun 6ypble, KaMeHHble, aH T paLuT, roploymne cnaHubl UyrofbHble 6pukeThl. MeTo-
bl 0T60pa M NoAroToBKM NPO6 anAnabopaTopHbIX UCAbITaHui

FOCT 13867—68 MpofyKT bl xuMmuyeckre. O603Ha4YeHne YNCTOThbI

FOCT 19908—90 Turam, Yallku, cTakaHbl, KONbbl, BOPOHKM, MPOBUPKM 1 HAKOHEYHUKN U3 TPO3PaYHoro
KBapLeBoro crekna. ObLme TexHmyeckne ycnosms

FOCT 22860—93 KagMuii BbICOKON YNCTOThI. TEXHUYECKUE yCroBUs

FOCT 23083—78 KOKC KaMEHHOYrO0/IbHbI, MEKOBbIV U TepMmoaHTpaunT. MeTogbl oT6opa 1 nogro-
TOBKMNPO6 AN UCMbITaHWIA

N3paHne opuymnanbHoe
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FOCT 25336—82Mocyga n o6opyaoBaHne nabopaTopHble CTEeKASAHHbIE. Tunbl, OCHOBHbIE NapameT-
pbl U pasmepsbl

FOCT 27313—95 (MCO 1170—77) TonnvMeo TBephoe MuHepanbHoe. O603HavyeHWe nokasaTenei
KayecTBa 1 hopMy/bl NepecyeTa pesybTaToB aHanu3a A pasnyHbiX COCTOAHMIA Tonmsa

FOCT 27589—91 (MCO 687:1974) Kokc. MeTopf onpefeneHnsi Bnaru B aHannTu4eckol npobe.

MpumeuaHune — MNP NONbL30BAHMM HACT 0L MM CTaHAAPTOM Leecoo6pasHo NPOBEPUTb 4elCTBNE CChbi-
NIOYHBLIX CTAHAAPTOB B NH(DOPMALMOHHON CUCTEME 06LEr0 NONbL30BaHNA — HA ohuLManbHOM caiiTe ®eaepanbHOro
areHTCTBA MO TEXHUYECKOMY PEry/IMPOBAHMI0O U METPOOrUM B CeTU VMHTEepHEeT Wau Mo exerogHo M3faBaeMomy
MH(OPMALMOHHOMY yKazaTenn «HaynoHanbHble CTaHAapTbi», KOTOPbLIN 0NYy6NKOBAH MO COCTOSHUIO HA 1 AHBaApSA
TeKywWwero roaa, v no COOTBETCTBYIOLWMUM EXEMECAYHO N3JaBAEMbIM UH(DOPMALUOHHBIM YKa3aTefisiM, Ony6/IMKOBaH-
HbIM B TeKyLeM rogy. ECiim cCbiNouHbIll CTaHgapT 3aMeHeH (M3MEeHEeH), TO NPU NOMb30BAHUN HACT OALW UM CTaHaap-
TOMC/eAyeT PYKOBOACTBOBATbCSA 3aMEHSAOWUM (M3MEHEHHbIM) CTaHAAP TOM. EC/M CChINIOUYHbIN CTaHaapT O TMeHeH
6e33aMeHbl, TO NOJIOKEHNE, BKOTOPOM AaHa CChi/IKA HA HETO, MPUMEHSe T CS B YaCcTK, He 3aTparnsaLyeil 3Ty CCbiKy.

3 CywHoCTb MeToga

CyLHOCTb MeTO4a 3akK/4yaeTcsi B 030/1eMun Npobbl TBEpAOro Tonanea npu Temnepatype (450 £10) °C,
pas3fioXeHMn 3071bl CMECb KOHLEHTPUPOBAHHbIX COMSHOW, a30THON M (PTOPUCTOBOAOPOAHON KUCAOT npu
HarpeBaHuy Ha kunsweli BogsHoW 6aHe B NpUCyTCTBMU GOPHOI kucnoThl. CogepxaHue KagMus B aHanmsnpye-
MOM pacTBOpe KOJIMYECTBEHHO onpegensAwnT metogqom AAC [Tl ncnonb3ys aHaIMTUYECKYIO JIMHUIO Kaj-
MU — 228.5 HM, NO rpagyvpoBOYHOMY rpaduky.

4 PeaKTuBbl

Mpu npoBeAeHUN NCMbITaHW cnefyeT UCNONb30BaTb XMMUYECKNE PEAKTUBbI, CTENEHb YACTOTbI KOTOPbIX
He HuXe 4.g.a. no FTOCT 13867.

4.1 Bopga 2-i cteneHn umctoTbl no FOCT P 52501. AuctunnnpoBaHHyto Bogy no FOCT 6709 aBaxabl
neperoHsAIOT B annapaType 13 KBapL,eBoro cTekna Wi noAseprarT AeroHu3aLmm.

B cootBeTcTBMM € TpeboBaHuamu TOCT P 52501 Boay 2-i cTeneHu YMCTOTbl XpaHAT B repMeTu4ecku
3aKpbLITON Tape U3 NONN3TUNEHA BbICOKOTO AaBNeHNsa unv noaunponunexHa no FOCT P 51760.

4.2 Kucnota consHas (HCI) koHueHTpupoBaHHasa naoTHocTbiop20= 1,19 r/cm3no FOCT 3118.

4.3 Kuncnota azotHas (HblO3) KoHLeHTprpoBaHHas nnoTHocTbiop20=1.42 r/cm3no FOCT 4461.

4.4 KncnoTa a3oTHasi, pacTBop c 06beMHol goneii 1 %.

4.5 Uapckas Bogka (agqua regia), pactsop. CMeLLMBaOT N0 06 bEMY OHY YacTb a30THOI K1UcnoTbl (4.3) ¢
TPEMSs 4acTAMM CONSAHOW KMCOThl (4.2) 1A06aBAsI0T 04HY YacTb BoAbl (4.1). PacTBOp XpaHeHWIo He NOANEXMT.

4.6 Kucnota topuctosogopogHaa (HF) koHueHTpupoBaHHas nnaoTtHocTbio p2d= 1.15r/cM3 no
FOCT 10484.

NMpumeuaHne — OTOPUCTOBOAOPOAHASA KNCNOTA A40BUTA, paspylaeT cTekno. Mpu pa6oTe ¢ HPTOPUCTOBOAO-
POAHON KUCNOTONM cnepyeT co6a04aTh OCTOPOXKHOCTb

4.7 Kucnota 6opHas (H3B03)no FOCT 9656.

4.8 Kucnota 60pHas, HacblWweHHbI pacTBop. PacTBopsAtoT 60 r 60pHoi knucnotel (4.7) B 1 gm3ropsayeii
BoAbl (4.1). oxnaxaalT U AalT OTCTOATLCA B TeYeHUe Tpex CyToK. YMCTbI pacTBOp OTAENAIT OT ocajka
AeKaHTauuen.

4.9 Kagmuii Bbicokoit ynctoTbl no FOCT 22860. cTeneHb YACTOThI kaamus Bbille 99.99 %.

4.10 TocypapcTBeHHbIl cTaHAapTHbli o6pasey (FTCO) cocTaBa pacTBopa kaTuoHa KagmMus —
FCO 7874-2000. maccoBas koHueHTpauus 1 r/am3. MNMpegHasHaveH 415 rpagyvpoBKu CPeACTB U3MEPEHUIA, B
TOM YmMC/ie aTOMHO-abCopPOLMOHHbIX CNEKTPOMETPOB.

5 Annapartypa

5.1 Becbl nabopatopHbie no FOCT P 53228 c npeaenom gonyckaemoii norpewHoct = 0.1 mr.

5.2 Turnn vnu yvawkn u3 npospayvyHoro ksapuesoro ctekna no NOCT 19908 wiu u3 naatuHbl Mo
FOCT 6563 aAnsa 030/1€HNA TONANBA, BMECTUMOCTbLIO 0KOJ10 50 cM3.

5.3 MycbenbHas neyb ¢ 3/1eKTpOHArpeBoOM 1 TEPMOPETYIATOPOM, 06ecneymBatoLLumM NOCTOAHHYO TEM-
nepatypy (450 * 10) °C.

5.4 BopsaHas 6aHs.
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5.5 CreknsaHHaa nocyaa. KannbéposaHHble MepHble cpefcTBa (MnneTku, 61opeTkn, MepHble Konbbl, cTa-
KaHbl M Ap.)no FOCT 1770 uTOCT 25336.

5.6 lMnacTvkKoBble 6aHKN, N3rOTOB/IEHHbIE U3 NONIMATUIEHA BbICOKON NpoyHocTh (HOPE) nnun us htopu-
poBaHHOro aTuneHnponuneHa (FEP). BMecTumocTbio 125 cM1, ¢ 3aBUHYMBAKLLUMUCS KPbILLKaMW, CNOCO6HbIE
Bblgepxusatb Temnepatypy 130 °C. 6yayun repmMeTUUHO 3aKpbITbIMU U COAEPXALLUMU XULKOCTb.

5.7 MepHble Konbbl, N3roTOBMEHHbIE U3 NOIM3TUNEHA BbICOKOW NpoyHocTy (HOPE) nunu ns otopnpoBaH-
Horo atuneHnponunexa (FEP). BmecTmocTbio 100 cm3.

5.8 MonumepHas Tapa, M3roToB/IEHHAA U3 NOMN3TU/IEHA BbICOKOTO AaB/IEHUA UN MOSMMNPONUIEHa Mno
FOCT P 51760, repMeTMYHO 3akpblBatOLLasaACs 3aBUHUYMBANOLWMMUCA KpbIWKaMKW, A1 XPaHeHUs BOAbl U
pacTBopoB.

Mepep ncnonb3oBaHneMm Tapy 3anosHAT PpaCTBOPOM a30THOM KNCNOTbI (4.4) 1 OCTABAAIOT HE MEHEe YeMm
Ha 48 4. 3aTeM cocyAbl TUlaTe/IbHO NPOMbIBaOT BOAON (4-1 )

5.9 ATOMHO0-a6COpPOLUUNOHHbIV CNEKTPOMETP C aToMuU3aL et B rpadMToBOR Neyn, JoNyCcKalLwmnin Koppek-
uuio doHa. Mpubop fomkeH obecneyrBaTb TOYHOCTb U3MEPEHUA KOHLEHTpaLun kagMusa B pacTBopax, CooT-
BETCTBYIOLLYIO TPe60BaHNAM HacToALWero ctaHgapra.

Tun npubopa Ao/KeH 6bITb CePTURPNLMPOBAH, 3aperncTprposaH B FocyjapCTBEHHOM peecTpe CpefCcTs
n3MepeHuii 1 AonyLieH K npuMeHeHnto B Poccuiickoli ®epepavuu.

6 TlogroToBka K UCMNbITaHUAM

6.1 lNpuroToBaeHne rpagynpoBOYHbLIX PACTBOPOB KaaMUA

6.1.1 OCHOBHOW pacTBOpe KOHUeHTpauuneih kagmusa 10 mkr/icml

OCHOBHOW pacTBOp rOTOBAT U3 KaAMUSA BbICOKO YNCTOTbI (4.9) pacTBOPEHUEM HABECKW B a30THOM K1C/O-
Te (4.3) nnmun3 FCO 7874-2000 (4.10).

[ns pasbaBsieHUsi pacTBOPOB KagMUSI UCNOMb3YOT PacTBOP a30THOW KACNOThI (4.4).

6.1.2 CTaHAapTHbIN pacTBOp C KOHUeHTpauueii kagmus 0,1 mkr/cml

10 cm1locHoBHOro pactsopa kagmus (6.1.1) nomewaioT B MEPHYIO KON6y 06bemMoM 1 AMI1n 3anoHAT
Konby pacTBOPOM a30THOW KMCNOThbI (4.4) 4,0 METKN.

6.1.3 pagyvpoBOUYHbIe pacTBOpPbLI KagMuUa

pagyvpoBOYHbIE PACTBOPbLI TOTOBAT U3 CTaH4apTHOro pacteopa kagmus (6.1.2). OCHOBHbIE KOMMOHEH-
Tbl MaTpULLbl (MATPUYHbI/ COCTaB) rPagyMpPOBOYHbIX U aHA/TM3NPYEMbIX PACTBOPOB A0/MKHbI ObITb O4WHAKOBBI,
T.€. rpagyupoBOYHble PacTBOPbI AO/MKHbI COAEPXKATb TE XKe peaKkTUBbI U B TEX e KO/IMYecTBax, YTo u aHanunsu-
pyemble pacTBopsbl (8.2).

B tabnvue 1 npvBefeHbl KOMMNOHEHTbI FPaAynPOBOYHbIX PACTBOPOB, NPUTOTOB/IEHHBIX B MEPHbIX KON6ax
o6bemom 100 cm1

MpurotoBneHne rpagyvpoBoYHOro pactsopa A: B MepHyto konby o6bemom 100 cm3 nomewtatot 3 cm3
Lapckoi Bogku (4.5), 5cM3chTOpMCcTOBOAOPOAHON KNCNOThI (4.6). 50 cM1HacbIWEeHHOro pactTBopa 60pHOI Kuc-
nothl (4.8). 1cm3cTaHgapTHOro pacteopa kaamus (6.1.1) u paz6asnsioT Bogoli (4.1) 4o MeTKu.

pafynpoBOYHble pacTBOpPbI B 1 C roToBAT TakXe. kak rpafynmpoBOYHbIi pacTBop A. fo6aBnsas o6beMbl
CTaHAapTHOro pacTBopa kafMusi, ykasaHHble B Tabnuue 1. XonocToi pacTBop Ans rpagynpoBKu FOTOBAT Tak
Xe. Kak fpyrue rpagympoBoyHble pacTBopbl, HO 6e3 CTaH4apTHOro pacTBopa kagMus.

[nsa yBenuueHnst KoNnyecTBa TOYEK Ha rpaslyMpoBOYHON KPUBOI MOTYT GbiTb NPUTOTOB/EHbI JONOMHNU-
TeJibHble rpagynpoBOYHbIE PACTBOPLI C APYTMMU KOHLEHTPaLMAaMn KagMus.

KoHueHTpaLuumn rpagympoBOYHbIX paCTBOPOB NoAbMparoT ANs Kaxaoro npubopa.

pagyvpoBOYHbIE PACTBOPbLI XPAHAT B NOJIMMEPHbIX COCYiax C repMeTUYHO 3aBUHUMBAIOLLIMMUNCS KPbILL-
kamu (5.8). Cpok xpaHeHUsi pacTBOpPoB — He 6osee 3-x Mec.

Tab6nuuya 1— O6bembl peareHToB AN npurotoBaeHns 100 cmj rpagympoBOYHbIX PacTBOpPOB

KoHLeHTpaLms O61bem peareHTa a MepHoii xon6e o6bemom 100 cml, cml
paslympooouMblii Kagmus a
pacTeop rpaaynpoBo4HOM cTaHAapTHOro pactsopa uapckoii  (hTopucTo-BOA0pPOA-  pacTeopa 6opHol
pacTBop**, MKJAM™  pacTBOpa KagmMmus BOAKM HOW KUCNOTbI KNCNOThI
A 1.0 1.0 3 5 50
B 25 25 3 5 50
C 5.0 5.0 3 5 50
XonocToi 0 0 3 5 50
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6.2 MofroToBKka aTOMHO-a6COP6GLMOHHOTO CNeKTpoMeTpa K paboTe

ATOMHO-ab6cop6LMOoHHbIV cnekTpomeTp (5.9) nogrotaBnunsatoT K paboTe B COOTBETCTBUN C MHCTPYKLMEN
no akcnayartauun npuéopa.

6.3 MocTpoeHune rpagyMpoBOYHOrO rpadmka

YcTaHaB/MBaOT Hy/IeBOE 3HauYeHne aHa/IMTUYEeCKOro CUrHana aToOMHO-a6CcopOLMOHHOr0 CNekTpomMeTpa
B COOTBETCTBUM C MHCTPYKLMEl No aKkcnayaTauum npubopa, NCnosb3ya X0/10CTol pacTBop ANS rpajyvpoBKu
(cm. Tabnuuy 1).

IpafyvpoBOYHbIE PACTBOPLI KaAMUSA BBOAAT B aTOMM3aTOp Nprbopa v 3anncbiBaloT 3HAYEHUSA aHannTu-
yeckoro curHana. Kaxpoe nsamepeHue npoeogAT no Tpu pasa W BbIYUCAAIT cpefHeapudmeTnyeckoe 3Ha-
YyeHue.

Ha ocHoBaHMM NOMyYeHHbIX 3HaYeHW CTPOAT rpadypoBOYHbIA rpadivk B KOOpAMHATAX: KOHLEeHTpaums
KagMusa B pactsope B MKr/Agm3 (ocb abcumcc) — M3MepeHHas BesMuMHa aHanuTuyeckoro curHana (ocb
opauHar).

papyvnpoBKy Nnpubopa nepnoanyeckm NpoBepAIoT, UCMOb3YA PafyMPOBOYHbIE PACTBOPbI.

7 TMpurotoBneHve Npoobbl

Mpoba ana ncnbiTaHUs NpeAcTaBasieT coboi aHaIMTUYECKyo Npobdy, NpuroToBaeHHy no FOCT 10742
nnn FOCT 23083. MNpoba f0/MKHA HAXOAUTLCA B BO3AYLLHO-CYXOM COCTOSIHUM, 19 Yero ee packiablBatoT TOH-
KUM CMOEM W BblePXMBAIOT Ha BO3AyXe Npu KOMHATHON TemnepaTtype B Te4eHne MUHUMasIbHOTO BPEMEHMU,
Heo6xo4MMOro AN [OCTKEHUA PABHOBECUA MEX/Y B/IaXHOCTbIO TONAMBA 1 aTmocdepbl nabopaTopuu.

Mepep B3aTVeM HaBeckn Npoby TWwaTesibHO NepeMeLLnBatoT He MeHee 1 MWH, NpeAnoyYTUTEeIbHO Mexa-
HMYeCKMM cnocobom.

O HOBpEMEHHO CO B3ATUEM HaBECKM [/19 aHa/m3a 0ToMpatoT HaBeCKU A/19 onpefesieHns cofepxaHus
aHanutuyeckoi Bnarm no FOCT P 52917 nnn FOCT 27589.

8 lMpoBeaeHne ncrnbiTaHuA

8.1 OsoneHve Npo6bl TBEPAOTO TONAUBA

Macca 30/l TONMBA, KOTOpas HeobxoAnuma f19 OAHOT0 OnNpefeneHns CoAepXaHus Kagmus, coctaBns-
eT He MeHee 0.2 1. Micxoaa M3 9TOro, paccuMTbiBalOT Maccy nNpo6bl TBEPAOro TONAMBA, AOCTATOUYHYO ANA
ABYX-Tpex onpegeneHunii kagMus, U Kom4ecTBo TUrIen AN 03oneHus. NpurotosaeHne 306l AN5 AanbHelwe-
ro onpefieneHns KagMus coBmeLLatoT c onpegenieHnemM 30/1bHOCTY.

HaBecku TonnMBa B3BELIVMBAKT B NPOKA/IEHHbIX U B3BELLEHHbIX TUrAAX (5.2) ¢ npeAenom fonyckaeMoi
norpewwHoctn 0.1 mr. ToWwmHa CNos TONnBa B TUME He Ao/kHa npeBbiwatb 0.15 r/cm2. Turnu c HaBeckamm
nomeLLatT BX0N04HY MydenbHyto nieys (5.3) B TedeHne 1y HarpesatoT 40 (450 + 10) °C, BblAepXMBaOT Npy
3TOM TemnepaType He MeHee 2 4. OKOHYaHVeM 030/1eEHNS CYUMTAEeTCA OTCYTCTBUE HECTOpeBLLEro ToNIMBa, YTo
onpeAensoT BusyasnbHo. Ob6Liee Bpems 030/1€HUA He A0/HKHO NpeBblwaTh 18 u.

Turnv oxnaxparoT Ha BO3Ayxe, a3aTeM B 3KCUKaTope, B3BELLMBAIOT M PACCUUTLIBAIOT 30/1IbHOCTbL TOM/IMBA
npn 450 'C kak cpefHeapudMeTuyeckoe 30/1bHOCTEl, paccymMTaHHbIX Ans kaxaoro Turns (9.1). 3ony o6bean-
HAIOT, TLWaTeIbHO NepemMeLLnBaloT U pacTUparoT B aratoBoli CTynke.

8.2 MpuroToBneHne pacTeopa ANa onpefesieHna Kaamusa

Haecky 306l 0k0/10 0,2 1, B3BELLEHHYIO0 C MpeAesioM AoNyCcKaeMoi norpewHocT £0.1 Mr. nomeL,atoT B
naacTUKoBY 6aHKy BMecTUMocTbio 125cm3(5.6). Job6aBnsoT 3 cm3pacTBopa Lapckoii Boaku (4.5), 5 cm3gTo-
pYCTOBOAOPOAHOW KUCNOThI (4.6) 1 NAIOTHO 3aKpbiBalOT 6aHKy 3aBMHYMBAlOLLENCcs Kpbiwkoi. CneayeT cobto-
[aTb OCTOPOXHOCTb NpY A06aBAEHUN KACNOT K 30/1€, Tak kak npu 450 GC He BCe kap6oHaTbl, NpUCYTCTBYOLWME B
TONNMBE, NOIHOCTbIO pasfararTes.

MomewatoT 6aHKy Ha 2 U B KUMSALLYHO BOASIHYI0 6aH0. 3ateM 6aHKy BbIHUMAtOT, OX1aX4atoT 40 KOMHATHOM
Temneparypbl 1 OCTOPOXHO OTBMHUYMBAIOT KpbILWKY. MpunnsatoT B 6aHKy 50 cm3HackILWeHHOro pactsopa 6op-
HOW KncnoTol (4.8) 4N 06pa3oBaHna KOMMNIEKCHbIX COefUHEHWI C (hTOPUAaMU, 3aBUHUNBAIOT KPbILLKY Y CHOBA
HarpeBaloT 6aHKy B KunsLLeil BoaAHOW 6aHe BTeyeHne 1u. BbiHUMaKOT 6aHKy U3 BOASIHOM 6aHM 1 CHOBA OX1aX-
JalT A0 KOMHaTHON Temnepatypbl. He obpawaioT BHMMaHWe Ha TO. YTO 30/1a He Bcerfja pacTBopseTcs
nonHocTbo. CoaepXnMoe 6aHKN KONMYECTBEHHO NEPEHOCAT B MEPHYIO M1acTUKOBYHO konby (5.7) o6bemom
100 cm3un go6aBnsatoT Boay (4.1) 4O METKM.

PacTBOp X0/10CTOr0 ONbITa, COAEPXKALLNI T XKe PeaKTVBbl B TEX Xe KONIMYECTBaXx, YTO N aHa/In3npyemblii
pacTBOp, FOTOBAT aHa/I0rMYHbIM 06pa3oM, HO 6e3 HaBeCKU 30/1bl.

4
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8.3 Orlpe,u,eneHVle KagmMua B pactBope A/id UCnblTaHNA

PacTBop 415 onpegeneHns Kagmusi, MPUroToB/IeHHbIV No 8.2. BBOAAT B aTomu3aTop npucopa (5.9),
U3MepSIoT 1 3aNnCLIBAIOT BE/IMUMHY aHANIMTUUECKOro curHana. Kaxgoe nsmepeHve npoBoasT no Tpu pasa u
BbIYUCNIAT CpefHeapuMeTUYecKoe 3HaYeHNE aHaIMTUYECKOTo curHana. KoHLeHTpaLuo kKagMus B aHanu-
31pyemMoM pacTBope B MKI/AM30onpeAensioT no rpafyvpoBoyHOMY rpaduky (6.3).

M3mepeHue a6copbLmm pacTBOpa X0/I0CTOTO OMbITa MPOBOASAT Tak Xe, Kak aHa/n3npyemMoro pacTsopa.
KoHLeHTpaumio kKaiM1s B pacTBOPE X01I0CTOrO ONbITa B MKI/AM30NpeAeisiioT No rpagympoBoYHOMY rpadinky.

MpumeyaHusa

1 fonyckaloTcA aNbTepHaTUBHble METOAbl PacTBOPEHUSA 30/1. €C/N NpU 3TOM BbINONHAETCA TpebGoBaHWe KO-
YeCTBEHHOr0 N3BNEeYEHUS KagMUs U3 30/1bl MNIEPEeBOS 31EMeHTa B pacTBop.

2 [lonyckaeTcs NpuUroToBfeHne pacTBopoB (pasfen 4) He 06bEMHbIX, @ MacCOBbIX KOHLUEHTpayuii nocne coot-
BETCTBYIOLNX NEepecyeToB.

3 lpu onpefeneHnn KAAMUA He [0NycKaeTCs U3MEHATb MaTPUYHbI COCTaB rPafyMpoBOYHbIX W aHaNU3NPyeMbIX
pacTtBopoB (6.1.3).

4 ATOMHO0-a6COpP6LMOHHbIE CNEKTPOMETPLI C rPaMTOBON Neublo ABAATCA NPUG0PaMMU, NOAXOAAWMUMY 4N Onpe-
feNeHns KagMus, T. K. UMeloT HU3KYI0 TeMnepaTypy aToMu3auum.

5 Momumo cnoco6a onpegeneHns KagMmus ¢ NOMOLLbI0 FPajyrpoBOYHOrO rpaduka, 4ONYCKaeTCs abTEPHATUBHbIN
cnoco6 onpejesieHNs 3TOro 3/ieMeHTa C NOMOLLbI0 aTOMHO-a6COP6LMOHHOIO ClieKTpoMeTpa nyTemM BHeCeHUs [06aBok.

9 O6paboTka pe3ynbLTaToB

9.1 30NbHOCTb
30/1bHOCTL NPO6LI TBEPAOro TONUBA Ag, BbIpaXKEHHYH0 B %, paccunTbiBaloT No doopmyne

ap = (nl.-7.) 10Q ()]
(rr-T.)

roe T, — maccaTurns, T
T2— macca TUI1S C HaBecKoi Tonnuea, T,
T3— macca TUrns ¢ 307100, .

9.2 MaccoBas fon1q Kagmus

MaccoByto 010 KaMUsA B aHanIMTuyeckoii npobe TBepaoro Tonnuesa Cda. BbIpaXeHHYo B HI/T, paccun-
TbIBalOT N0 hopmysie

Cda=2i JIE.A, )
T

roep, — KOHUeHTpauus Kagmus B aHanusvpyeMoM pacTtBope, MKr/am3;
pO0— KOHLUEHTpauusa KagMus B X0/10CTOM pacTBope, MKr/am3;
T — Macca HaBecKM 30/1bl, B3ATOW 419 aHanu3a, I;
Aa— 30/1bHOCTb aHanIMTMYeckoi npobel TBEpAOro Tonmea. %.
PesynbTat aHanusa, npeAcTaBnsiowWwmnii coboin cpegHeapudmeTuyeckoe 3HauyeHne pesynbTaTtoB ABYX
napannesnbHbIX ONpeAeneHnii, BbipaXXeHHbI Ha aHaIMTMYeCcKoe COCTOAAHNE TONMBa, OKPYTNAT A0 20 Hr/r.
MepecyeT pe3ynbTaToB Ha Apyr1ne COCTOAHUA TOM/IMBA, OT/INYHbIE OT aHa/IMTUYECKOro, NPOn3BOAAT Mo
FOCT 27313.

10 TlNpeun3noHHOCTbL

Mpeun3noHHOCTL MeToa XapakTeprusyeTcsi NOBTOPSIEMOCTbIO I'M BOCNPOM3BOAMMOCTLI0 R NOMyUYeHHbIX
pes3ynbTaToB.

10.1 lMoBTOpsAeMOCTb T
Pe3ynbTaThbl ABYX NapannenbHbIX onpeaeneHunii, npoBeAeHHbIX Bpeaeax KOpoTKOro npoMexyTka Bpe-
MeHM B 0HOI NabopaTopmmn O4HNM 1 TEM XKe UCNONHWUTENEeM, C UCNO/Ib30BaHeM OAHO 1 TOM xe annaparypsl

Ha npeacTaBUTesIbHbIX HaBeCKax, OTOGPaHHbIX oT O,CI,HOI7I N TO Xe aHa/IMTU4ecKow ﬂp06bl TBepaoro tonnmea,
He A0/DKHbI OT/INYaTbCA APYr OT Apyra 6onee yem Ha BENNYNHY npeaesia NOBTOPAEMOCTU I. BbIYUC/TIEHHYIO MO

hopmyne
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/e=10.16 x - 1. )]

roex — cpefHeapudMeTuyeckoe 3HauYeHue pe3ynbTaToB onpefeneHns kagmus (Hr/r), MosyYeHHbIX B O4HON
na6opatopuu.
Ecnun pacxoxfeHue mexay pesynbTataMmu 60/blue, YeM Npeaes NoBTOPSEMOCTH, MOCTynakwT B COOT-
BeTCTBUM C nogpasgenom 5.2 FOCT P MCO 5725-6.

10.2 Bocnpoun3BoAMMOCTb/?

PesynbTathl, Kaxzblii U3 KOTOPLIX NpeAcTaBnseT co6oii cpefjHeapuMeTMYeckoe 3HaueHne pesynbra-
TOB ABYX NapasifiefibHbixX onpeaeseHuii, NPOBEAEHHbIX B IBYX PasHbiX 1a60paTopusix Ha NpeacTaBUTe IbHbIX
nopumsix, 0TOGPaHHbIX OT OAHOI M TOli Xe NPobbl Noc/e NnocnefHel cTafuy NPUTOTOBIEHNS!, He [O/MKHbI OT/U-
yaTtbCs 4pyr oT Apyra 6osiee Yem Ha BENMUMHY Npeena BOCNPou3BoAMMOCTY R, BbIUMCIEHHYO Mo hopmysie

R=0.227+3. @)

roe7 — cpefHeapugMeTUYecKoe 3HaUeHNe pesynbTaToB onpeAeneHns KagMus (Hr/r). Noy4YeHHbIX B pasHbIX
nabopaTopusx.

11 MpoTokon ncnbiTaHwui

MPOTOKON NCNbITAHWIA AOMKEH COAEPXATb CNeAyoLLY UHhopMaLuIo:

a) naeHTUuKaLmo Npoobsl;

6) CCbIJIKY HA HACTOSLNIA CTaHAApT;

B) AaTy UCMbITaHUS;

r) pesynbTaTbl UCMbITAHUS C yKa3aHWeM, K KaKOMY COCTOSIHUIO TOM/IMBA OHU OTHOCATCS;

L) cofepXaHuve Bfiarn B aHa/iMTM4ecKol npobe TonmBea, ecnv pesynbTathl NpeAcTaB/eHbl HA aHaNNTU-
Yeckoe COCTOsIHME TON/IMBA,;

e) napameTpbl CMeKTpoMeTpa U rpadnToBON Neyn Npu UCTbITaHNN.
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Mpunoxenune A
(cnpaBouHoe)

CBefileH1s1 0 COOTBETCTBUUN CChIZTIOYHbIX HALMOHAJIbHbIX U MEXTOCYAapCTBEHHbIX CTAHAAPTOB
MEeXAYHAapPOAHbIM CTaHAapTaM, NCMNO/Ib30BAHHbLIM B KAYECTBE CChlNIOYHbIX
B NPUMEHEHHOM MeXAyHapoAHOM cTaHaapTe

Tab6bnunuya [A1

O603HayYeHne CCbl/IOYHOTO
HaLUMoHaNbLHOro,
MeXrocyjapCTBeHHOro cTaHgapTta

CreneHb
COOTBETCTBUSA

rOCT P 52501—2005 MOD

roCT P 52917—2008 MOD

roCT 10742—71 NEO

FOCT 27313—95 MOD

rOCT 27589—91 MOD

O60o3HaueHVe N HaMeHOBaHWE CCbIIOYHOTO MEeX/AyHapoAHOro cTaHaapTa

NCO 3696.1987 «Bopa ans nabopaTtopHoro aHanusa. Cneuyndu-
Kaumua u MmeTofbl NCMbITAHNA»

NCO 11722:1999 «TBepable MuUHepasibHble TonnueBa. KameHHbll
yronb. OnpegeneHune Bnaru B aHanutuyeckoii npo6e BbiCyWMBaHMU-
em B TOke asoTa»

MCO 5068-2:2007 «¥Yrnu 6ypble n NUrHUTbI. OnpegeneHne cogep-
XaHus Bnarn. YacTtb 2. KOCBEHHbIl rpaBumeTpuyeckuin mertopq
onpefenieHna Bnaru B aHanMTu4yeckoit npo6e»

MCO 5069-1:1983 «¥Yrnau 6ypble W AUTHUTBHI. MpuHumMn oTtbopa
npo6. Yactb 1. OT60p Npo6 AN onpefeneHns CoaepxaHus snarv n
Ansa o6uwero aHanusa»

MCO 13909-1:2001 «KaMeHHbI! yronb W Kokc. MexaHu4eckunin oT-
60p Npo6»

MCO 1170:1977 «Yronb n Kokc. MNMepecyeT pe3ynbTaToB aHa/nIn3o0B
Ha pasfiniHble COCTOAHNA»

NCO 687:1974 «Kokc. OnpefeneHune Bnarm B aHannTuyeckol npo-
6e»

NMpumeyaHune — B HacToswell Tabnuue MCNONb30BaHbl CAeAylOL e YCI0BHbIE 0603HAYEHNS CTEMEHN COOT-

BETCTBUA CTaHAapTOB:

- MOD — moauduynpoBaHHbie cTaHAapThl;

- NEO — HeaKBMBANEHTHble CTAHAAPThI.
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