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rOCT PUCO 14435—2017
Mpeaucnosune

1 NOArOTOBJ/IEH OTKpbITbIM aKLMOHEPHbIM O6LLECTBOM «YPasibCKUA 3NEKTPOAHbIA MHCTUTYT» (OAO
«YpananekTpoAnH») Ha 0CHOBE COGCTBEHHOIO NepeBoAa Ha PYCCKWii A3biK yKasaHHOTo B MyHKTe 4 cTaHAapTa
2 BHECEH TexHuuyeckMm komuTeToM no ctaHaapTusauny T K109 «3nekTpogHasa npoayKuma»

3 YTBEPX/[EH VI BBEJEH BAEVNCTBVE Mpukasom ®efepansHOro areHTCTBa No TeXHUYECKOMy pery-
nnpoBaHnio n meTponorum ot 17 asrycta 2017 r. N»927-ct

4 HacTosiwunii cTaHAapT MAEHTUMYEH MexAyHapoaHoMy ctaHaapTy M C 014435:2005 «MaTepuansl yrie-
pofHble ANA NPOM3BOACTBA antloMuUHUA. HedpTaHON Kokc. OnpegeneHne cofepxaHusa npuMecei meTanios
METOAO0M aTOMHON 3MWCCUOHHOI CNEeKTPOMETPUM C MHAYKTUBHO CBSi3aHHOW nnasmoii» (ISO 14435:2005
«Carbonaceous materials for the production of aluminium — Petroleum coke — Determination oftrace metals
by inductively coupled plasma atomic emission spectrometry», IDT).

MexgayHapoaHblii ctaHaapT WCO 14435 6bin noarotoBfeH TexHuyeckum komuteToMm ISO/TC 226
«Martepuasbl gna Npon3sBoACcTBa NEPBUYHOIO aNIIOMUHNSA.

Mpv NpYMeHeHnn HacTosLWEero cTaHAapTa pekoMeHAyeTCs UCM0/Ib30BaTh BMECTO CCbIIOYHbIX MEXyHa-
POfHbIX CTAHAAPTOB COOTBETCTBYKOLME UM HaUWOHa/bHbIE CTaHA4apPTbl, CBEAEHUSA O KOTOPbLIX NPUBELEHbI B
[,0NONHUTENIbHOM NnpunoxexHun A

5 BBEJEH BIEPBbIE

MpaBuna npuMeHeHNs HacTOALLEro cTaHgapTaycTaHoB/NeHbl B cTaTbe 26 PefepasibHOro 3akoHa
0T 29 utoHa 2015 r. Ne 162-93 «O cTaHgapTu3sauum B Poccuiickoin ®egepaunn». MHchopmauus 06 nameHe-
HUAX K HacT oA EeMy cTaHAapTy ny6nnkyeTCA B eXerofHoM (Mo COCTOSHUIO Ha 1sHBapsA TeKyLwero roga)
NHOpPMaLMOHHOM yKa3aTe e «HaunoHanbHble cTaHgapThi». B ciyvae nepecMoTpa (3amMeHbl) Uam oTMe-
Hbl HAcCTOSALWEro craHgapTa CoOTBeTCTBYyWLWee yBefgoMmeHne b6yaeT onybaukoBaHo B Gauvxaliliem
BbINYCKE eXXeMecAa4YHOro nHhopmaLMoHHOro ykasaTensa «HauvoHanbHble cTaHgapThi». COOTBETCTBYIO-
wasa nHpopmauus, yseAoMaeHne 1 TekCcThbl pasmeLlaloTca Takke B MH(hopMaLnoHHOl cucTeme obLiero
noNb30BaHNA —Ha ouLmanbHOM caiTe defepanbHOro areHTCTBa N0 TeXHNYEeCKOMY perynvpoBaHuio n
MeTponorun s ceTun IHTepHeT (Www.gost.ru)

©CrtaHpgapTuHpopm, 2017

HacTosiuii cTaHAapT He MOXeT GbITb NO/IHOCTLI0 UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MpocTpaHeH B kayecTBe ohuLmanbHOro usganus 6es paspellenus degepanbHOro areHTCTBa No TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorumn
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BeBegeHve

MpucyTcTBME 1 KOHLEHTPAUMA NpUMecei pas/nyHbiX MeTasl/IMYyecKnx 3/1eMeHTOB B HeddTAHOM KOKce
ABNAOTCSA OCHOBHbIMUW thakTopamu B onpeaeneHny NpUrogHoCTN Kokca AN PasinyHbIX KOHEYHbIX Lenei.

Monb3oBatensam HehTAHOro Kokca TpebyeTcsa cTaHAAPTHBIVE MeTog onpefeneHNs KOHLEHTpaLuii aTux
3/1eMeHTOB B Npobe kokca. B HacTosiwem cTaHAapTe onucaH Takoin MeTog,

HacTtoswmii ctaHfapT MAEHTUYEH MexAyHapoaHoMmy ctaHgapTy MICO 14435 u ocHOBaH Ha MeTone
ACTM [, 5600-98. ony6vkoBaHHOM nog topucgukuneli Komuteta ACTM A2 «HedhTenpoAyKTbl U CMa30o4Hble
maTepuans!» 1 NogkomuteTa [ 02.05.01 «OT60p NPO6 U METOAbI UCMBITAHWA HE(PTAHOrO KOKCa».

WHbopmaLms 0 noBTOPSAEMOCTU M BOCNPOU3BOAVMMOCTM OCHOBaHa Ha Mex/1abopaTopHOM 3KCNeprMeHTe
n npuBefeHa B otyeTe Research Report D 02-1007, KOTOPbI MOXHO NoNy4nTb B ochnce ACTM.
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HAUVWOHANBbHBIN CTAHAOAPT POCCUNCKOMWN PELEPALNMN

MATEPWANbI YTNEPOAHBLIE ANA NMPON3BOACTBA ATIOMUHUNA

HedyTsiHOli KOKc. OnpefeneHne cogepxaHusi npumMeceli MeTasi/IoB MOTOOM aTOMHOW 3MVWCCUOHHOIA
CMeKTPOMETPUM C MHAYKTMBHO CBSI3aHHOI MiasmMoi

Carbonaceous materials for the production ofaluminium. Petroleum coke. Determination of trace metals by Inductively
coupled plasma atomic emission spectrometry

Nata BBegeHns — 2018—08—01

MpeaynpexaeHne — B HacTosiLLeM cTaHAapTe He NpeyCcMOTPEHO PacCMOTpPeHME Bcex Mep Gesonac-
HOCTM. CBSI3aHHbIX C €r0 NpUMeHeHneM. Monb3oBaTeNy HacTosLLero cTaHAapTa o Hayasia ero Ucnosib30BaHus
LO/DKHBI YCTAaHOBUTb TPe60BaHWs 6€30MAaCHOCTY M OXPaHbl 30,0P0BbS, NPeAYyCMOTPEHHbIE COOTBETCTBYIOLLUMU
HOPMAaTMBHbLIMU SOKYMEHTAMU W YTBEPXAEHHbIE B YCTAHOB/IEHHOM NOPSAKE.

1 O6nacTb NPUMeHeHus

HacTosiwuii ctaHAapT NpMMeHsieTCs KYrnepoAHbIM MaTepranaM, UCrosib3yeMbiM B TPOU3BOACTBE asto-
MWUHUSA 1 yCTaHaBMBAET MeTo/ onpeaesieHnst NpuMeceil MeTasiioB B Npo6ax CbiPoro 1 NpokKasieHHoro HedTs-
HOro KOKca MeTOZl0M aTOMHO-3MUCCUOHHO CNEeKTPOMETPUN C MHAYKTUBHO CBSI3aHHOW NNa3moii.

MeToA MOXeT BbITb MPUMEHEH K APYTUM TEPMUYECK 06paboTaHHbIM YIIEPOAHBIM MaTeprasam, Takum
KaK KOKC KAMEHHOYr0/bHbIli U NEKOBbIA, aHTPALUT.

JneMeHTbI, K KOTOPbIM NMPYMEHSIETCS JaHHbI/i METOZ, UCMbITAHWUS, NPUBELEHBbI B Tabnuue 1. Mpegensb
06HapPYXEeHUs, YyBCTBUTE/ILHOCTb M ONTUMa/IbHbIE AUaNa30Hbl KOHLEHTPALMA MeTan10B 3aBUCSAT OT MaTpuL,
npo6 1 MoAenu CNekTpomeTpa.

HacTosiwuit MeTog ucnbITaHUs MPUMEHSIETCS TOSTLKO K Npo6am, CoAepxaLimm MeHee 1% 30716l N0 Macce.

JneMeHTbI, NPUCYTCTBYIOLLME B KOHLEHTPALMN, BbIXOAsLLel 32 BEPXHIOI0 rpaHuLy pabouero AmanasoHa,
MOXHO OonpefennTb Noc/e COOTBETCTBYIOLLErO pa3tasieHnsi Npo6bl.

Ta6nuuyal — Onpegensemblie 3/ieMEHTbl U peKOMEHAYyeMble ANNHbI BOJH
SnemeHT [AnvHa BONHbI. HM, b [lnanasoH KoHUeHTpaumid, Mkr/rO

AnoMUH®IA 237. 313 256. 799 308. 215 396. 152 OT 15 [0 110
Bapwii 455. 403 493.410 OT 180 65
Kanbunii 317. 933 393. 367 396. 847 OT 10 [0 140
XXeneso 259.940 OT40 pgo 700
Marnwuii 279. 079 279. 553 OT 5 go 50
MapraHey, 257. 610 294. 920 Ot lp07
Hukenb 231, 604 341. 476 352. 454 OT 3 o 220
KpemHnii 212.412 251.611 288. 159 OT1 60 go 290
Hatpwii 588. 995 589. 592 OT 30 go 160
TutaH 334.941 337. 280 Ot lp07
BaHapuii 292. 402 OT 2 po 480

N3paHne odpnymnansHoe
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OkoHuaHue Tabnuybl 1
AnemeHT [nviHa BO/HbI. HM*b [lnanasoH KOHUeHTpauuii. Mkr/rc

LinHk 202.548 206.200 213. 856 OT1 10 20

J1 MepeyncneHHble ANUHbI BOMH 6bIIM UCNONb30BaHbl B MEX/1a60paTOPHOM 3KCNEepUMeHTEe BBUAY UX YYBCTBUTENb-
HOCTU. MOXHO MCMOMb30BaTb ApYyrve ANUHbI BOJIH, eC/IN OHU MOTYT 06ecneynTb TpebyemMyt YyBCTBUTENbHOCTb U MOTYT
6bITb 06pa6oTaHbl C NOMOLLbIO TaKMX Xe MeToA0B BBeJeHUs NonpaBok ANs cnekTpasibHbiX nomex (cMm. pasgen 5). Co
BpeMeHeM Nno Mepe TpebGoBaHWii 1 HAKONNEHUs UHoOpMaLnM MOryT 6biTb fO06aBNEHbl ApYTUEe 3/IEMEHTbI.

b AnbTepHaTUBHbIe AIMHbI BO/IH MOXHO HaiTW 8 ccbinkax, Takux kak Inductively Coupled Plasma Atomtc Emiss>on
Spectroscopy. Winge, R.K.. Fassel. V.A.. Peterson. V.J.. and Floyd. M.A., Elsevier. 1985.

¢ HaocHoBe faHHOTO MeX/1abopaTopHOro akcnepuMeHTa. [JaHHbIi MeTO/ MOXHO NPUMEHATbL K APYrMM 3N1eMeHTam
WAW AmanasoHam KOHLEHTpauuit, nofaHHbIX N0 NPELU3NOHHOCTA B 3TOM Clyvyae He umeeTcs.

2 HopmaTunBHbIe CCbINKU

[lns npyuMeHeHns faHHoro AoKyMeHTa o6s3aTesnbHbl criefytowmue HopMmaTyBHbIE AOKYMeHTbI. [1ns gaTtu-
POBaHHbIX CCbI/IOK NPUMEHSAETCA TO/IbKO yKa3aHHoe n3gaHue. N HeAaTMPOBaHHbLIX CCbIOK NPUMeHseTcs
nocnegHee nusgaHne ykasaHHoro JoKymeHTa (Bk/itouas BCe U3MEeHeHus).

ISO 6375. Carbonaceous materials used in trie production of aluminium — Cokes pour
electrodes — Sampling (MaTepuansl yrnepofHble s NpoOU3BOACTBA altoMUHUA. KOKC A1 3N1eKTpoaoB.
OT160p Npob)

1ISO 3696:1987, Water for analytical laboratory use — Specification and test methods (Boga ans na6o-
paTopHOro aHanmnsa. TexHn4Yeckne ycnoBmus n MeToAbl UCMbITAHUSA)

ISO 3310-1. Testsieves: technical requirements and testing: Part 1: Testsieves of metal wire cloth (Cuta
nabopatopHble. TexHuyeckme TpeboBaHMs M ncnbiTaHus. Yactb 1. J/labopaTopHble cuTa M3 NPOBO/IOYHON
TKaHu)

3 TepMuHbI 1 onpegeneHns

B HacToswem cTaHgapTe NpMMEHeHbI creayloLine TeEpMUHbI C COOTBETCTBYIOLW MMM ONpeeneHnsamu:

3.1 KoKc He(pTsAHOl (petroleum coke): TBepAblid, 6oraThblii yrnepoomM 0CTaTOK [/1y60KMX NpeBpaLLeHuit
TSKeNbIX HeTAHBIX thpakL i yrneBof0poA0B NPy TEPMUYECKOW AECTPYKLMUN.

3.2 KOKC KaMeHHOYrobHbI NekoBbIn (coal-tar pitch coke): TBepablii, 6oraTblil yrnepogoM oCcTaTok,
NONYyYeHHbIi MyTeM KOKCOBaHWNSA KAMEHHOYr0IbHOrO neka.

3.3 o6begmHeHHas npoba (gross sample): VicxogHas HegpobneHas penpeseHTaTMBHas YacTb NOCTaB-
KN MW NapTUmM KOKca.

4 CywHOCTb MeToaa

Mcnbiryemyto npoby o3onsatoT npu Temnepartype 700 sC.

3ony nnasATc 60paToM NUTKSA, pacniasB pacTBopsAIOT B padbasneHHol a3oTHol kucnote (HNO03). n nony-
YeHHbI pacTBOp aHa/M3npylT METOAOM aTOMHO-3MWCCUOHHOW CNEKTPOMETPUN C UHAYKTUBHO CBA3AHHOW
nnasMoi, Ncnonb3ys 0AHOBPEMEHHOE WM NocfnefoBaTesibHOe MyNbTU3NEMEHTHOE onpeAesieHne 3nemMeH-
ToB. PacTBop BBOAAT B CMEKTPOMeTP CBOGOAHBIM pacnbl/IEHNEM UM C MOMOLLbIO NePUCTa/IbTUYECKOT0 Hacoca
(mononHUTenbHoe o6opypoBaHue).

KoHueHTpauum npumeceii MeTani0B pacCunTbIBaOT NyTEM CONOCTaBNEHNA UHTEHCUBHOCTY 3MUCCUN U3
Npo6bl C UHTEHCMBHOCTbLIO AMUCCUW CTaHAaPTOB, UCMO/b3yEMbIX 415 TPayUpPOBKU.

5 MNMomexun

B OTHOLLEHWM CNEKTPASIbHBIX MOMEX U MPUMEHEHUS MONPABOYHbIX KON MULMEHTOB A/1A UX KOMMEHCALMM
cnepayoT PYKOBOZACTBY MO 3KCMyaTauuy U3rotoBuTens npuéopa. Ana npuMeHeH st NonpasBok Ha MOMexu Bce
KOHLEHTpaLMM LOSKHbI NonajaTh B NPeABapUTENIbHO YCTAHOB/IEHHBIN ANA KaX4Oro 3/ieMeHTa AuanasoH
NINHEHOro OTKIUKA.



FOCTP UCO 14435—2017

MpumeyaHune — CnekTpa/ibHble NOMeXn BO3HNKAIOT 3a CUET:

a) HanoXeHWUs cnekTpasbHOW IMHUKM APYTOro 3/leMeHTa:

b) HepaspeleHHOro HaJlOXeHUs CNeKTPOB MOIEKYNAPHbIX MOOC;

c) Bknaja hoHa n3-3a ABNEHU HeNpPepbIBHOCTU U peKoMGuHaLum.

d) paccessHHOro CBETOBOrO U3/ly4EHUS OT IMHUM NCMYCKAHUSA 3/1EMEHTOB BbICOKOW KOHLeHTpaLum.

HanoxeHne cnekTpoB MOXHO KOMMNEHCMPOBaTb BBEAEHNEM NonpaBky KOMMNbIOTEPOM B Heo6paboTaHHbIe
[aHHble Noc/ie MOHUTOPMHIA M M3MEPeHNsa MeLLatoLLero aneMeHTa. HepaspelueHHoe HanoXeHne NMHWUIA Tpe-
6yeT BbIGOpa asibTePHATMBHON AVHbI BOSHLI. KOMNeHcauuio hoHa 1 paccesHHOro n3nyyeHns obbluHO BbINOS-
HAIOT BBEAeHVeM nonpaskn Ha POH B6IU3N NNHUM aHanuTa.

dusmnyeckme nomexu NpeacTaBnAlT co60i adhhekTbl, CBA3aHHbIE C NPOLECCOM Pacnbl/IeHNsA 1 nepeHoca
npoo6bl. 3mMeHeHNs BA3KOCTW M NOBEPXHOCTHOTO HaTSXXEHUSA MOTYT NPUBECTM K 3HAYNTE/TbHbIM HETOYHOCTSM,
ocobeHHO B npobax, cogepxalyux 60nbLIoe KOMMYECTBO PACTBOPEHHbIX TBEPAbIX BELECTB WU KUCNOTbI B
BbICOKOW KOHUEHTpauun. Ecnv npucyTcTBYOT hnsnyeckme noMexu, nx Heo6xoanumMo yMmeHbLWNTbL pa3basieHu-
em npo6bl, NyTeM NPUMEHEHNS NepuUcTasibTUYECKOrO Hacoca 1an 3a cHeT MeToAa f06asBneHns (BHYTPEHHMNX)
cTaHfapToB. [pyroii npo6a1emMoii, koTopas MOXeT BO3HWKHYTb C 60/bLINMMK KO/IMYeCcTBaMy pacTBOPEHHbIX
TBEPAbIX BELLECTB, ABNSieTCS 06pa3oBaHune Coseil Ha HaKOHEYHVKe pacnblNTeNs, KOTOpble MOTyT MOBANATbL HA
CKOpPOCTb MOTOKa asp030/1a U NpUBECTU K Apeiidy npubopa. STy npobiemMy MOXHO KOHTPOMpPOBaTb NyTem
06paboTkM aproHoM nepef pacnbiieHNeM, WKW WUCNOMb3YA KO/bLEBY MNPOKIaAKy Ha HaKOHEeYHUuke
pacnblMTens uav nyTem pasbasneHuns npoosbl.

6 Annapatypa

6.1 Becbl c 3arpy3koii CBEpPXY, C aBTOMATU4YECKUM TapMpoBaHNEM, CAMana3oHoM B3BeLnBaHus Ao 150,
obecneurBaroLLne B3BELLVBaHNE C TOYHOCTbIO A0 0.0001 r.

6.2 Kepamuueckasi noactaBka 415 OX/TaXAEHUS, NAACTUHBI B 9KCUKaTope cumTalTcs adhheKkTUBHLIMA
ANns 3Tol uenu.

6.3 lMopacTaBka 418 TUTNIA — TPEYro/IbHUKW U3 HUXPOMOBOI MPOBOJIOKN.

6.4 Meun anexkTpuyeckue, nogaepxmeatLne temnepartypy (700 ¢ 10) °Cu(1000 + 10) °Cnobecneun-
BaloLme obMeH ra3oobpasHblx NPOAYKTOB CrOPaHNs 1 BO3ayxa.

6.5 ATOMHO-3MWCCMOHHbBIN CNEKTPOMETP C MHAYKTUBHO CBA3aHHOI NNasMoil, gonyckaeTca NPUMEeHsTb
nocnefoBaTtesibHO WAV O4HOBPEMEHHO ONpeAensaloLWwmnii CneKTpoMeTp, OCHALLEeHHbI KBapLeBbIM pe3oHaTo-
pOM Vi reHepaTopoM pPaAMoyacToThl 418 06pa3oBaHNa 1 NnogaepxaHusa nnasmvbl.

6.6 MarHuTHble MeLlankv cnoNnTeTpadgToP3TUIEHOBbLIM NOKPLITUEM, A/IMHON NPUGIN3NTENBHO 12 MM.

6.7 HarpeaTesnibHas NAnTKa C MarHUTHOW MeLLanKoA.

6.8 [openka c NpUHyAUTENbHON BO3AYLLHOW TATON TMna ropenku Mekepa.

6.9 Pacnbinutens, pekoMeHayeTcs pacnblMTe b BELWECTB C BbICOKMM CoepXaHneM TBepaoii hasbl.

6.10 lNepucTanbTUYeCcKnin Hacoc.

6.11 lMnaTvHoBas yallka BMECTUMOCTbLI0 OT 50 40 58 M. pekomeHayemblli Tun Pt Il (Pt cogepxut go 5%
no macce 3onotaAw).

6.12 lMnatvHoBas Yalka BMeCTUMOCTbIO OT 100 fo 200 mn. pekomeHayemblin Tun Ptl.

6.13 LWunupbl ¢ N1aTUHOBLIMU HAKOHEUYHNKAMU.

6.14 KonbueBOW WTaTMB, C NOACTaBKOM ANs TUTNS.

6.15 Cwura c pasmepom fveek 0,250 mm 1 0.075 mm no CO 3310-1.

6.16 /labopatopHas MefbHULa C pabouyummn anemeHTamm u3 kapbuaa sonbppama.

6.17 AnnapaT BakyyMHOro huibTpoBaHus.

6.18 dunbTpoBanbHas bymara, pasMepom noaxofsias Ans BakyyMHOro annaparta, Mesikonopucras,
nponyckarLuaa pacTBop Ha Me/1eHHOW CKOPOCTY, yAepXusatLLas 4acTulbl pasMepom 2,5 MKM.

6.19 YnbTpassykoBasi BaHHa.

7 PeakTvBbl

B npouecce aHanu3a, ecnu HeT NHbIX YKasaHuii, NCNOob3yT peakTUBbl aHANIMTUYECKO YNCTOThI U ANC-
TUNNNPOBAHHYIO WV AeMUHEePaIn30BaHHYI0 BOAY, N BOAY aHaNOrMYHOW YNCTOTI.

7.1 Bopa, coOTBETCTBYIOLLAA BTOPOMY Kniaccy no MCO 3696— 1987.

7.2 a3 — aproH, UCNOMb3yeMbIil A1 CBAPKM.

7.3 Metabopat nutusa (LiB02), XumMu4yeckoil 4McTOTbl, MOPOLUOK, Uan TeTpabopat nutusa (Li2B40 7).
XUMMNYECKOW YNCTOThI, MOPOLLIOK.
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PekomeHAyeTcA NpYMeHATL CMeCh, cofepxallyto 66 % metabopata nMMTna n 34 % TeTpabopata NUTus,
UMeLLNics B NpoAaxe, NPoOAYKT N3BECTEH Kak SpectromeltA121K

7.4 A3soTHas kucnota HNO3xumunyeckun yuctas, c cogepxxaHmeM OCHOBHOIO KOMMNoHeHTa 65 % no macce.

7.5 PactBop Ne 1 a30THOW KMCAOTbI, NPUrOTOB/EHHbI pa3basneHvem 400 M/ KOHLEHTPUPOBAHHOW
HNO3(65 % no macce) f,o 2000 M1 BOAOM.

NMpumeyaHune — MaccoBasafonsA KOHLEHTPUPOBAHHOI a30THOW kncnoTel HNO3cocTtaBnaet 65%. Pas6aBne-
HMe 400 Mn HN 03 (65 % no macce) g0 2000 mn Boaoli gaet maccoByto fona0 13% HNO3nnoTHocTblo 1.072. B pesynbrate
nonyyaetca maccosasgons 12,1 %.

7.6 Pacteop No 2. npuroToBieHHbIN fob6aBneHmem pacTBopa Npobbl 1 pacTBOpa CTaHAapPTHOro Kavec-
TBa. BepyTHaBecky (20 + 0.1) réopaTa INTUA B N1IATUHOBYIO YallKy BMECTUMOCTbI0 0T 100 g0 200 M. nomella-
10T Bneyb npu Temnepartype 1000 °C Ha 5 MUH. 4TO6bl pacnnaBuTb 4,0 XWAKOr0 COCTOSIHUS, U3B/IEKAIOT U3 Neyn
n oxnaxgatT. NMomMeLlanT oxNnaxaeHHY0 NIaTUHOBYIO YallKy, COAepXalllyro pacniaBieHHbl nepekpucTan-
NN30BaHHbIV 6opaT UTWA U MarHUTHYL0 MeLuanky (6.6) B CTEKNAHHbIV cTakaH BMECTUMOCTbI0 2 n1. lo6aBnsioT
1000 mn pacteopa No 1, 0CTOPOXHO HarpesatoT ¥ NepeMeLlBatoT PacTBOP Ha HarpesaTesIbHOl NANTKe Mar-
HUTHOrO cMecuTens (6.7). noka 6opaTt NMTUS NOJSTHOCTLIO He pacTBoputcs. Mocne pacTBOpeHUs U3BMeKalT
NAaTUHOBYIO YaLLKY C MOMOLL b CTEKISAHHON NasI0uKM.

CMbIBaOT CTEHKM YaLLKU 1 NasfioyuKy BOAOW B pacTBop 6opata Nntus. BbiCTpo nepeHocaT Tenblli pacTsop
KOJINYECTBEHHO B MEPHYIO KOS1I6Y BMECTUMOCTbIO 2 /1. PasbasnatoT Ao 1800 mn Bogoi, 4Tobbl n3bexaTb Kpuc-
Tannusauymu. NepemelwirBaloT pacTBOp M OXaXAaloT A0 KOMHATHOM TemnepaTtypbl. [JoBoAsaT Ao ob6bema
BOAON, TUiaTeNbHO MepeMeLlunBaoT 1 (hUAbLTPYIOT NOJ BakyyMOM BECb PacTBOP uYepe3 (hu/bTPoBasibHYO
bymary.

50 mn pactBopa No 2 cogepxut 0.5 r 6opata nnutns n 25 mn pactesopa No 1.

7.7 WcxofHble cTaHA4apTHbIE pacTBOPbI: UCNOMb3YIOT CEPTURULMPOBAHHbIE TOTOBbIE OHO-UMN MY IbTU-
3/IeMeHTHbIE NCXO/Hble CTaHAAPTHbIE PACTBOPLI B a30THOM KNCOTE KOHUeHTpaumeri 1000 MKr/MA ANs Kaxao-
ro afilemeHTa.

BHUMAHWE — YT06bI CBECTU KMUHUMYMY NOTEHLMANbHOE 3arpsi3HeHne, N1aTMHOBYIO NOCyAy rOTOBAT
KunsueHnem B pasbassieHHoit HNO3(5 % HNO3(no o6bemy) ntoc 95 % Boapl (Mo 06beMy)] v T aTeNbHO NPo-
MbIBalOT BOAOM. ocne Takoil nepBoHaYasibHON OYNCTKMN NAATUHOBBIE YalLK 6epyT YNCTbIMY WMNLamu ¢ nna-
TMHOBbIMW HAKOHEYHUKaMMW U1 3aLMLLaloT OT BCeX BO3MOXHbIX UCTOYHUKOB 3arpA3HeHns. AHanormyHo Mokt
KNCNOTOW BCIO CTEK/SAHHYIO MOCYAY, UCMONb3yEMYI0 B aHauIM3e.

8 MoproTtoBka NpoobbI

OT6upatoT Npoby HeddTAHOrO Kokca B cooTBeTcTBUM ¢ MICO 6375.

8.1 [po6AT n aenat npoby, 4Tobbl NONYYMTb NabopaTopHyo Npoby Ans aHanusa. MamenbyatoT 40 vac-
TUL,. KOTOPbIE MPOXOAAT Yepes3 CUTO C pa3mepom ssyeek 0,250 mm.

8.2 Ha menbHuue c pabounmm aneMeHTaMu U3 kapbuaa sBonbpama nsmesnsyatoT npumepHo 30 r npea-
CTaBUTE/bHON YacTu Npo6skl, NpoweaLeii yepes cnto 0.250 Mmm 1 nponyckatT Yepes cuTo 0,075 mm. ATy Npoby
cylaT 0 NOCTOSIHHOM Macchl Npu Temnepatype oT 110 °C go 115 °C nxpaHAT B 3KCMKaTope, Noka OHa He oxna-
ANTCA 1 He noTpebyeTca AnA aHanusa. MNpoueaypy CyLWwKn MOXHO NPoNycTUTb, ecnu TpebyeTcs HebosbLluas
npeunsnoHHOCTb. PekomeHayeTcs cyluka 40 NMOCTOAHHOW Macchl. B npoTokone Heo6xo4nMO ykasaTb, Obina
npo6a npocyLueHa Uam Her.

Heob6xoaumo cnefuTb, 4TOGLI NPU NOAroTOBKE NPO6 AN aHanusa, npoweawmnx yepes cuto 0.075 mm u3
nogpeLueTHoro npogykra cuta 0,250 MM He MPOM30LLIO 3arpA3HeHnsa Npobbl (NOTEPK UK yBENNYEHUS COAepP-
XaHus MeTannos).

9 lNoaroToBka 060pyaOBaHNA

9.1 ATOMHO-3MUCCUOHHbI CNEKTPOMETP C MHAYKTUBHO CBSA3aHHOW N1a3Moii

CneaytoT UHCTPYKUMAM U3rOTOBUTENS MO 3KCNayaTauum aTOMHO-3MUCCMOHHOIO CNEKTPOMETPA C UHAYK-
TUBHO CBSI3aHHOIA N1a3Moii.

Spectromelt A12 sBnsieTca NpUMEpPOM NoAXoAAwW el NPOAYKLUN, UMeloLweiics B npogaxe. dTa MHopMayus npu-
BefleHa AnA yao6cTBa nonb3oBaTteneil HacToAlWero cTaHjapra U He npegnonaraeT 0406peHNs 3TOro NPoAyKTa co CTOpo-
Hbl NCO.

4
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9.2 MepucTanbTuyecknini Hacoc

Mpy1 UCNO/b30BAHUM NEPUCTANILTUYECKOTO HACOCA B HAYase KaX40rOAHS PaboTbl KOHTPOIMPYIOT TPYGKM
Hacoca 1 3aMeHsIIoT No Mepe Heo6XxoAMMOCTH. MPoBEPSIIOT CKOPOCTL 3a60pa PacTBopa U PerympytoT 4o Hyx-
HOTO 3HAYeHUs.

9.3 VICTOUYHMK BO3BYXAEHUS MHAYKTUBHO CBA3AHHOMN Niasmbl

BK/IOYAIOT MCTOYHUK NIa3Mbl kKak MUHUMYM 3a 30 MWH 10 Hayana aHanvsa. PekoMeHAyeTcsl BKIouaTh
WCTOYHMK Niasmbl 3a 60 MUH [0 Hauana aHanv3a. HekoTopble U3roTOBUTENM NPMGOpa PEKOMEHAYIOT faxe
60/bLUIME CPOKM /151 pasorpesa npuéopa.

9.4 Mpodunb fNNHbLI BOJHbI
MpodunnpyoT ANNHY BOJHbI, YTO TpebyeTcs AN HOpMasbHON paboTbl npubopa.
9.5 Pab6ouune napameTpsbl

3afaloT cOOTBETCTBYHOLLNE paboymne napaMeTpsbl B paiine 3agay npubopa 4nas onpeaeseHns Heo6xoam-
MbIX 3/IEMEHTOB: 3/IEMEHT, i/INHA BOJIHbI, TOUYKM MONPaBKM Ha POH (Heo6s3aTeNbLHO), NONPaBOYHbIe KO3hhu-
LMEHTbl Ha MeX3/leMeHTHoe BO3geicTBMe (HeobsA3aTeNbHO), BPEMS WHTErpMpoBaHWs U MonpaBka Ha
BHYTPEHHWI1 cTaHAapT (Heoba3aTenbHo).

9.6 UyBCTBUTENBLHOCTb, IPAAyMpPOBKA U AMana3oHbl KOHLEHTpaLuuii

Kax bl aHanTuK o/MKeH onpeaennTb YyBCTBUTENbHOCTb W IMHEHbIV Anana3oH rpagynpoBKU CBOETO
npubopa u BbibpaTb AnanasoHbl KOHLEeHTpauuii 4na cTaH4apToB, CONOCTaBUMble C Npob6aMu 1 cnekTpomeT-
pOM. Ha KOTOPOM OH paboTaeT. MoxeT noTpeb6oBaTbCa pasbaBneHve Npobbl 415 ONpefesieHNns HEKOTOPbIX
anemMeHToB (cm. 10.6).

9.7 [Anana3oH INHENHOTo OTKANKA

[JuanasoH NMHeHoro oTKAMKa HEO6X0ANMO YCTAHOBUT /151 KAX/A0Tr0 UCMNO/b3YEeMOro KOHKPETHOro npu-
6opa. IT0 CONPOBOXAAETCS BBEAEHMEM NMPOMEXYTOUHbIX CTaHAAPTHLIX PACTBOPOB MEXAY XOMOCTbIM U rpagy-
MPOBOYHLIM CTaHAAPTHLIMU pacTBOpaMy 1 BBeAEHMEeM CTaHAapTHbIX PAcTBOPOB, coaepxaiiux 6onee
BbICOKME KOHLLEHTpauuu, YeM rpagyvpoBOYHbIN CTaHAAPTHLIA pacTBop B Npejenax AuanasoHa JnHeiHoro
OTK/IMKA.

10 MpoBegeHMe aHaIn3a

10.1 BepyT HaBecky 5T ¢ TOYHOCTbIO A0 0.1 Mr NPOCYLUEHHOW MW HENPOCYLLIEHHOR NPo6bl HEPTAHOTO
KoKca Ansa aHanusa, NpMroToB/IEHHOW B COOTBETCTBUM C pasfenoM 8. B N1aTUHOBYIO YaLlKy C 3TUKETKON BMec-
TUMOCTbI0 OT 50 40 58 m#.

10.2 MomewaoT MNAATUHOBYIO YallKy B XO/I0AHYI0 MyDe/ibHYI0 Nneyb U HarpesaloT [0 Temnepartypbl
(700 i 10) °C. noka Becb yrnepoaHblii MaTepran He NporopuT. MepeHoCcAT NIaTUHOBYHO YallKy B 3KCUKaTop 1
oxnaxaalT A0 KOMHATHON TemnepaTypbl. 3anMcbiBalOT Maccy N1aTUHOBO YaLlku, YTOObI ONpeAenTb O6LLYHO
mMaccy 30/1bl B npobe.

NMpumeyvaHnune — Ecnn o6was macca 301bl B npo6e npesbilwaeT 50 Mr, npoueAypa 030/1€HUS HeNprMeHuMa
{maccoBas fonsa 3o0nbl B npo6e 6onee 1% .cm. pasgen 1). MpUUNHOI 3TOro ABNAETCSH HEBO3MOXHOCTL PacTBOpuUTL 6onee
50 mr 306l B 500 Mr pacnnasa, 1 nomecTntb 60n1ee 500 Mr pacniiaBa B MepHY0 K06y eMkocTbio 100 mn.

10.3 lMepeBoAAT 3071y B pacTBOp, NCNOJb3YS OAVH U3 CNeaytoLnX MeTO40B.

a) BsselwwmBaloT Ha aHanuTuyecknx Becax (6.1) (0,51 0,005) r nopowka 6opaTta NuTNs. PaBHOMeEpPHO
paccbinatloT 6opaT IMTMUA NOBEPX 30/1bl. ICNONb3YIOT WunLbl, YTOObLI NOCTaBUTbL NATUHOBYIO YallKy B Mydenb-
Hyt0 neyb npy Temnepatype (1000 i 10) °C Ha 1—2 MuH. C NOMOLLbIO LLLMNLOBC NIATUHOBLIMU HAKOHEYHMKaMN
OCTOPOXHO MOMELUMBAIOT YaLlKy KPYroBbIMU ABMKEHUAMU, YTOOLI pAacTBOPUTB 3071y B pacnnase. MpogonxaoT
HarpeBaHue B Nneun B TeyeHve cnegyolmx 2—3 MUH, NOKa He NOJYYUTCA NPO3payHblii YUCTBIA pacnias B
nNaTUHOBOW YaLlKe.

Ecnn nonyunnca Henpo3pauHblil pacnnas, 3TO MOXET yka3blBaTb Ha HEA0CTATOYHOE MaBNeHNE 1 Ha To,
YTO YacCTb 30/1bl OCTaNIachb epacTBOPEHHON Ha aTane pacTBopeHus. TpebyeTcs No/IHOe pacTBOpPeHNe 30/bl.

MonHoe Bpems HarpeBaHWs [O/KHO COCTaBUTb YeTbipe MUHYTbl. Ecnu pacnnae HarpesaTb fofblue,
MOTYT NPOU30TN NOTEPU HATPUSA, ECIN MEHbLLE, TO YaCTb 30/1bl MOXET 0CTaTbCA NepacTBOPEHHOIA.

b) Ecnu He nmeeTcs neun, nogaepxunsaroLlein Temnepatypy (1000 + 10) °C. ni1aBneHne MOXHO BbINosI-
HWUTb C MOMOLLbIO ropenku Mekepa cnegyowum o6pa3om. NMomeLLanT N1aTUHOBYIO YallKy Ha NoACTaBky AN
TUAA, NOTIOXKEHHYIO HA KO/bLIO WUTATMBA, PACNO/IOKEHHOE Haj ropesikol, N perynnpytoT ra3oBoe naams ¢ npu-
HyAWTENbHON BO3AYLLHONM TAroi (noafyBoM) Tak. 4To6bl 6opat nnTusa nnasuncs B TeveHme 30 c.
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C nomoLbto WMMNLOB C NIaTUHOBLIMU HAKOHEYHMKaMU OCTOPOXHO NepemMeLlnBaloT CoAePXMMOoe YallKu
KPYroBbIMU ABMXEHMSMW, YTOObI pacTBOpPUTb 30/y. [MpoAo/MKAOT HarpeBaHue Haf ropesikoi B TeyeHue
2—3 MUWH UM NOKa pacrn/iaB He CTaHeT NPo3payHbIM.

10.4 JatloT pacnnaBy OCTbiTb B TeyeHune 5—10 MVWH Ha KepaMuyeckoil noAcTaBke ANA OXIaX[eHus,
pobasnsatoT 25 mn pactsopa No 1 1 6bICTPO NomeLaloT B yNbTPas3ByKOBYIO BaHHY A0 TeX Nop, noka pacnsias
MONTHOCTLIO He pacTBOpUTCA. YT0o6bI 36exartb BbinafeHns B 0Caf0K rMapaTMpoBaHHOro KpeMHe3ema, Aepxar
pactsop npu Temnepatype MeHee 50 X . Ecnu HeKOTOpble KOMMNOHEHTbI 30/1bl (HaNnpUMep, BOAHbIA ANOKCHS,
KpeMHusA) BbinadyT B 0CafokK, aHasIn3 NoBTOPSIOT.

10.5 V3BnekawT yallKy 13 y/ibTPa3BYKOBOW BaHHbl, MEPEHOCAT PacTBOP B MEPHYIO KO/16Y BMECTUMOC-
Tbto 100 M. cnONAcKMBAKT YaLlKy BOLOW B Ty e Konby, A0BOAAT A0 06bema BOAOW U TaTelbHO nepemeLlm-
BaloT.

10.6 MpoBogAT TpebyeMoe pa3BeeHue pacteopa N?2. pa3basniasa Bogoli B nponopumm 1:1.

10.7 TOTOBAT KANMMOPOBOUHbIV CTaHAAPTHbIN pacTBop, ucnonb3ys 50 mn pacteopa No2 Ha 100 mn noc
Heo6xoAMMbIi 06 bEM NCXOAHbIX CTAHAAPTHbLIX pacTBOPOB. Pa3baBnsaoT BOJON.

MpumeyaHune — PacTBopbl cCTaHAapToOB M Npo6bl 4NS aHann3a xenaTenbHO MMeTb NOA06HOro cocTasa, 4To-
6bl MWHUMN3NPOBATb NOTPELWHOCTN 3a CYHEeT BNIUAHNA MaTpuy.

10.8 KanunbpylT aTOMHO-3MUCCUOHHBI CNEKTPOMETP C MHAYKTUBHO CBA3A&HHON M1a3moid, NCMnonb3ys
rpafyMpOoOBOYHbI CTAaHAAPTHbLI pacTBOp, NPUIOTOB/EHHBIN Mo 10.7 B COOTBETCTBUM C PEKOMEHAALUAMU U3rO-
TOBUTENS.

10.9 OnpepensaT KOHUEHTpaLnio Kaxa0ro metasnna B aHanM3npyemMmom pactsope.

11 Pacuet

PaccunTbiBalOT MaccoBylo 0110 KaxAoro Metasnsia B nNpobe, BbipaXXeHHY B MI/KF (UX B NpoLeHTax,
ec/iM YMHOXuUTb Ha 10000).

(1
U»

roe W-— maccoBasi 0/19 UICKOMOTo MeTasna, Mr/Kr;
p,— KOHLeHTpauusa meTanna B aHanm3npyemMmom pactsope, Mr/f;
V— o6bem pacTBopa npobbl, Mi;
T — macca npoosl, T;

—— KoahpuumeHT pazbaBneHus (Npu Ucnonb3oBaHNy pa3baBeHHOro aHaIM3NpPyemMoro pacTeopa, 4To-
u>
6bl 4OBECTU KOHLEHTpaL M1 MeTaslsiIoB 40 Anana3oHa KOHLEHTpauuii cTaHAapTHbIX pacTBOPOB;
roe V, — KOHeuHbIn 06beM pa3baBsieHHOro pactsopa npoobbl, M,
VO — HauvasbHbIli 06bEM pacTBopa Npo6bl, M.

12 TpOTOKON UCMbITaHWIA

MpoToKoN UCNbITaHWA fO/MKEH BKOYATh C/ieAyoLy UHopMaLmio:

a) petanu, HeobxoauMmble AN naeHTUrKauMm aHanusnpyemMoro Matepmana;

b) CCbIJIKY HA HACTOALLMIA CTaHAAPT;

C) BWUA MCMNOJIb30BaHHON Npo6bl (MpeABapuTesibHO BbICYLLIEHHAS WU HE BbICYLLUEHHAs);
_ Ol%h_maccosy»o O0J1H0 KQXX0r0 3/71eMEHTA, BblpaXEHHY B MI/KI v B npoueHTax no macce (1000 mr/kr =
- Y 0 '

e) BCe HeoOblYHble ABNEeHNs, Habngaemble B NpoLecce aHanmnsa,
f) paTy BbINONHEHMA aHanu3a.

13 TMpeumsnoHHOCTb 1 CMELLEHME A8 aHa/In3a BbICYLLEHHON NPO6bI

Mpeun3noHHOCTL AaHHOro MeToga onpegeneHa cornacHo ACTM E 691.
MoBTOPSAEMOCTb M BOCNPOM3BOANMOCTb NpUBEEHbI B Tabnnue 2.



Tab6bnunuya 2— MMoBTOPAEMOCTb U BOCNPOU3BOAUMOCTb
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AnemeHT [MNoBTOpsieMoCTb BocnpounssoanMocTb

AnOMUHNIA 0.32 w*,™ 0,92
Bapwuii 0.19 kW3 0.71 waM
Kanbuuii 7,2 20,8
Xeneso 1.66 3.77 w,,'*
MarHwuii 0.21 ivlaM 0.61 w»**
MapraHey 0.042(WMn ¢ 2.55) 0.34(tvu>, ¢ 2.55)
Hukenb 0.52 w*"3 0.96
KpemHuuii 0.71 (w5, * 4.80) 0,20(ivg,+ 4.80)
Hatpwii 1,04 *bi'n 352 w,.,e
TutaH 0,75 1.16
BaHaaui 0.20 w™ 0.35 wy*4
LinHK 1.07 2,20 w*,"™*

MpumeuyaHune — wWAI2f3. tvB2/3,.— cpegHee 3HauyeHue ABYX pe3ynbTaToB, MI/Kr.
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Mpunoxexnune A
(cnpaBou4HOE)

CsefleHns 0 COOTBETCTBUMN CCbINTOYHbBIX MeXAyHapo4HblX CTaH4AaPTOB HaUMOHa/IbHbIM CTaHA4apTam

Ta6bnunua [JA1

O603HaueHne CCbII0YHOrO

MEXaYHAPOAHOTO Crenetb O603Ha4eHVe N HaMMeHOBaHVe COOTBETCTBYIOLLIErO HALMOHAIbHOTO
COOTBETCTBUSA cTaHgapTa
cTaHgapTa
ISO 6375 0T FOCT P NCO 6375—2015 «MaTepuansl yrnepogHbie gns
nponssoAcTBa antoMuHna. Kokc ana anektpogos. OT60p
npo6»
ISO 3696:1987 MOD FOCT P 52501—2005 (MCO 3696:1987) «Bopga ana na-
6opaTtopHOro aHanusa. TexHnyeckne ycnosua*
ISO 3310-1 MOD FOCT P 51568—99 (MCO 3310-1—90) «Cuta nabopa-
TOpHble M3 MeTas/l/IN4eCcKoil NMPOBOSIOYHON ceTkU. TexHuuyec-
Kne ycnosma»
NMpumeuyaHune — B HacToAwel Tabnmue NCNoNb30BaHbl caeAyloline yCnoBHble 0603HaYeHNA CTeNeHn cooT-

BETCTBMA CTaHAapPTOB:
- IOT — npeHTuYHble cTaHfapThl;
- MOD — mopguduunpoBaHHble cTaHAapThl.
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