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MacT IEC 62321-4—2016

MNpeaucnoewne

Llzne, ocHoBHEE NPEAEUEne ¥ oflue npasyna nposaaedss pafoT o MesrocyiapcTBeHHoE cTaunap-
THIALMK veTasoenessl TOCT 1.0 sMexrocy0apcTeeHHan CHCTEMA CTAHAAPTHIAUMK. OCHOBHBIE MONOHMEHMA 2
W IDCT 1.2 aMewrocyapcTREHHAA CHCTEMA cTaHgapTHIaUMKM,. CTaROapTel MERIOCYIAPCTEEHHBIE, NPARMNA
M pEECMEHTaULMIE NO MEKMDCYIApCTEeHHON cTaRoapTusaumi. Mpaerna paspaboTey, NEHHATAA, 0GHOBNEHMA
A OTREH B b

CeepeHuna o cTangapTe

1 NCAFOTOBNEH HayYHo-Npor3eodocTBEHKERM pacnyONMEascErs YHATAPKEM NpeqnpraTtHen «beano-
PYCOKMIA MOCYCapcTBEHHEBIN MHCTWTYT CTAHGApDTAHIAUMM M CcepThduiaurdy (BanlNWCC) Ha ocHoBe coGCTREHHD-
ro NEpPeBoga Ha PYCCEWA ASEEK AMMOAIEMHHOR BEPCHA CTRHOAPTA, YEAIAHHOTD B NYHKTE 5

2 BHECEH lMNocyoapcTeeHHBIM KOMHTETOM Mo CTaHgapTHIauywy Pecnybndid Benapyce

3 MPHHAT MexrocydapoTEEHHBIM COBETOM MO CTAHSADTHIALWY, METRONOFKMH W CEpTHdMKaUMIA (npo-
ToRGN OT 28 wora 2016 . Me 49)

33 NPUHATHE NpOoronocosani:

I{DHTEUH HAHMEHIEAEHE CTRIHE ":."_'.'.'I CTHAFE Mo MK ":I.'!KIJHI.I.I,E'H Hd HitH W EHEOIHAS HAUMOHanNsROre aprads
na MK (MCO 3188} 00437 MCO 3168) 00497 N STAHGAPTHIRLMK
ADMBEHKA AR AAD s HAUMOHENEHEIA OOFREH N0 CTEHASPTH3IAUMA
W maTponoran . PecnyBrnvke Apresns
benapyie By focctaHgapt Pecnyinma Banapyis
Kazaxcras 9l Fococrangapr Pecnybnuem KazaxcTad
Kiaprizas K3 Kepresacrangapt
Poioun L Pacoranoapt
TagmkncTan Td Tapsuscrangapt
WabErcTaH uz WicTaHgapT

4 Mpuxazon PenepantHors areHTCTES N0 TEXHWYECKOMY PEMYTWDOBAHKMIO H MeTpoONorHK oT 26 asrycTa
2021 r. Ne 837-cT MasrocygapcTeeHHBER cTawgapT NOCT IEC 62321-4—2016 peeaeH b ORACTEHE B Ka4eCcTEa
HAUWMOHANEHOrD cTadaapta Poccridckol ®egepanadr ¢ 1 Mapra 2022 1

5 HacToawi cTaHIapT WOeHTHYEH MesOyHapoaHony cTannapty IEC 62321-4:2013 «DnpeagneH«qe
pPETNAMEHTUDODaHHEE BEWECTE B INeKTPOTEXHHYECEHX Higenkax. HacTe 4. OnpegeneHqe pTyTd B Nonyme-
pax, MaTannax | anesToo ke MeTogamn CY-AAS, CV-AFS, ICP-0ES 1 ICP-MS: {«Determination of certain
substances in electrotechnical products — Part 4 Mercury in polymers, metals and electronics by CWV-AAS,
CW-AF5, ICP-0ES and ICP-MS», IDT).

MexgyHapogseit cTadaapT paipaboTad TEXHWYECEMM KOMWTETOM No cTadgapThaaduww [EC TC 111
s CTAHOAPTHIAUMA B 0BNaCcTH OKPYHAWER cpedsl OTHOCHTENMBEHO INEKTRHYECKHY M INEKTROHHRIX TORAROE M
CHCTEM» MEROYHAPOOHOH ANeKTOOTEXHWYECKON KOMWCCH (IEC)

MK NPAMEHEHWMH HACTOAWETS CTAHZAPTa DEKCMEHOYETCA WCMONsI0EaTE BMECTO CoLIMOYHBIY MENTY-
HAPCQHBIX CTAHGADTOR COOTERTCTEYIOWME MM MERTOCYAAPCTEEHHLIE CTAHGADTSI, CEBGEHWA O KOTODEIX NEW-
BEOaHE B QONONHNTENLHOM NDHANoWKEeHAR A

& BEBEJJEH BITEPBBIE
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MOCT IEC 62321-4—2016

Hucghopmauua o egedenun & delcmaue Npespawjeruy dedomeaua) Hacmomuest cmardapms u Lame-
HEMUD K HOMY HE MEPPUMOPLUL VRAIEHMLIN BLILLE 20cydapoma NyENuKyeMcs @ YNa3amenay NaluoMansMbix
cmandamos, LadagaoMeix @ WHux 2ocydapomeas, & Makwe & Camu MIHMEepHem Ha caldmay copmesmormay-
FOLLILN MALUGHSNEHEX ODS3H0E M0 CMaNdapmuaalgun.

B cnyyas negecmompa. UIMEHEHUS LTl oiMMaHs!l Hacmofiye2o cmakdapnma coomaemcmayiowan LM-
chapasauus Sydem onylnukoaada Ha oliguansHon uWmeprem-caiimea Mexzocydapomesssoaa cosema no
CMandammuas ULy, Memponoeny O cepmudhurkanuy 8 Kamanaae sMaxeoopdapemeshiee Cmanidapmils

BIEC, 2013
2 Odropmnedde. PIEY «PCTw, 2021

B Poccuickol Tegegauny HacTOAWMA CTARAADT HE MOEET GhiTe NONHOCTE Mtk
YACTHHHO BOCTIPOMIBEOEH, THDEHMWDOBAH M DACNDOCTRAHEH B KaYecTER oduymansHorn
W3nawuA B3 paspewers PelgpaneHoro araHTCTEA N0 TEXHWYSCKOMY PerynHpoBaHHIo
W METROMOrHH
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Beenenue

Wkpoxoe MCNONEICBAHWE WANENKE ANEETPOTEXHWHYECKOMD HAIHAYSHWA NOBLICHN0 BHAMAHHE K WX BO3-
OSACTBHIO Ha CEDYMAI0WYI0 cpeay. Bo sMHorx CTpaHax MUpa Beilii NPMHATE TEXHWYECKWE J0KyMEHTRI, Nped-
YCMATpHBAKDLWME oNpedeneHHbid NopAdor patoTel © OTXOGaMKM, BELECTBAMK ¥ 3BTPAYEHHON IHERTHER NDW
WMENOMNeI0BAHAK INEETROTEXHWYECKHX MITEMHIA,

Mcnoneaoaadxe Takvx BeWecTe, £ak cedHed (Pb), p1yTe (HO), kagmui (Cd), WecTHRANeHTHBIA XpoM
(CrV1Y)), copepHalMicA B HEODTAHMYECKMX W OPraHW4eckiX cCO8OMKEHMAX, a TaKkKe 0pa THRa BooMADCBaH-
HilX GrHECTORKKE MHrHSuTORoR, BKniodan nonkbpossbndieunel (PBR) o nonyBposMupoaasi e QHDeH wneabIg
atpupel (PEDE), B aNesTROTEXHWHECKMY HIENAAX DEIMAMEHTHDYETSA HALWMOHANEHEIM 3aK0HOOaTENLCTEOM.

Uenkio crangaproe cepud |IEC 62321 ABNRETCA YCTAHOBNEHKE METOO0E KOHWTPONS, KOTORLIE NOABONAT
ONQESENATE YPOBEHE DEMNaMEHTUDOBAHHEX REWECTE 8 WK TPOTEXHWHYECKNE HAOENAAX,

B
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rOCT IEC 62321-4—2016

M E X 'O C Y O APT CTUBEWHHB H C T A HQAO A BT

ONPEQENEHME PEFTMAMEHTHPOBAHHLIX BELWWECTE
B BNEKTPOTEXHWUHECKWX M3OENWAX

UacTte 4

OnpeaeneHie pTyTH B NONMMEPaX, METanNax v ANeKTROHHER
meTogamn CV-AAS, CV-AFS, ICP-0ES » ICP-MS

Daterminalion of certain substances in electratechnical products.
Part 4. Mercury in polymers, metals and electronics by CV-AAS, CV-AFS, ICP-0ES and ICP-MS

Oara egegeHnA — 2022—03—01

1 OBnacTe NnprUMeHEHWA

B HAcToALLEM CTaHgapTe NEHBOGWTCA ONWCaAHHE METOOOB ONPEIEneaHHs COGepMaHWA PTYTH B NOTMME-
pax, MeTannax i aNexkTpoHEe MeTogamy CW-AAS, CV-AFS, ICP-OES and ICP-MS.

HacToslwWd cTaHdapT YeTaHaBNYBasT MEeToOe ONpEgeneHds coqepHaHia pTyTH (Hg) B MaTepyanax,
KOTOPBIE WCNONBIYIOTCA B MIOENWAX INEKTPOTEXHNSECKDOID HAaHAYeHWA. K Takms MaTepranan OTHOCATSA No=
MAMEDLI, METANNL @ ANELTPOMKES [HANPWMED, NENATHEIE NNATe, DNYOPECUEHTHEE NaMMkl C XONOOHEIM K-
Tooom, pTyTHeIe pene). Moasuna ofpaweHda ¢ BaTapeAmy, COOeHALIMMKA PTYTE, NpUBegeHs B [1]. B xope
MEHNADOPATODHEIX MCCNEO0aaHKN BeiNa NPoOWIBEOEHA OUEHEA METOO0E HCTNBITAHKA TONLKD MO OTHOWESHAK K
NAaCTMACcCam, ADYria MaTpsls HE H3yYanucs.

B HacToswen crarjapTe obpaijey paccMarpyBaeTcd, Kak oSwesT, nognexawmii obpatoTre W hamepe-
HHAM. HTo npegeTaenset cobod obpalel vk KaK ero NoNyY|Ts ONpeenfeTon CyDberToM, NPoBoIALL MM M=
NeTakrA. JansHefluqe pyKoBOOcTES No NoMYHEHMIo THMOBRK 0DPasUos W3 roToBLIX INeKTPOHHBLIX WADENKH,
KOTOpRIE DYOYVT NPOBEDeHE Ha COOSPEAHWE PernaMeHTHROBaHHEE BEWBCTR, yoTaHoaneHo a IEC G2321-2.
CrneayeT OTMETHTE, 4T0 BeDop WiMnK onpefeneHwe 0Spasua MOoKeT NOBNWATE Ha HHTERNDETALWKD pelyNeTa-
TOR MCMBIT2HWMA.

B HacToSWeEM CTaHOapTe NPHBodUTcA OEMCAHWE YeThlDeX METOO0E, a Mmexno: CV-AAS (aTomro-ab-
COpBUMOHHAA CNeKTPOMETPWA METOOOM «XOnoOHoTe napas), CY-AFS (atomuo-fnyopecueHTHAA ChekTpo-
METPHA METOQOM «XONoQHOM napas). [CP-OES (onTHYeckan IMWCCHOHHEA CREKTROMETDWA © WHOYKTHEHD
CEAIAHHOK NNasMoi) W ICP-MS (Macc-CcnesTpoMeTHA © WRAYKTHUAHD COAIIHHOR NNaaMon), 8 Tame paccma-
TPWB2ETCA HECKOMLKO NPOUSQYE NOGroToREM pacTeopa oSpadua; Ha OCHOBAHMW KOTOPOro IKCHEPTEl MOTYT
BLIDpaTE HAWDONEE NOOXOEALIKMA METOL AHaNnMaa.

CRNexTpoMeTpHeckHe cnocobe adannaa CW-AA5 CV-AFS, ICP-0ES w ICP-MS noasonawT onpege-
MATE Lenesor ANemedT HY © BLICORDH TOYHOCTRD (HEONPaJaneHHICTE HAaX0OOWTCR B HWIKHER HacTi NpOUeHT-
HOMD OWanazoHa) WHNK BECOKOR YYBCTEMTENEHOCTED (Ha yDOoRHEe MENET). MeToObl HCNbITAHMWEA, PacCMaTpK-
BACMEIE B HACTOAWEM CTAHAAPTE, 0MEHL OGECTIEYNTE MAKCHMANEHBA YPOBEHE TOYHOCTH W QOCTOBEPHOCTH
ONA ECHUEHTDAUMEA PTYTH B guanasose oT 4 0o 1 000 smr/kr Fps 2ToM JaHHBE METOO b MOMNYT MCNoNe30BaTECA
H AN aHanyaa Sones BeCordy KOHLEHTDa WM.

AnA NpAMOro aHaniaa Tagse MoWeT DbITe NPMMEHEH METOD TEPMWHECKOrS PAINoHEHHA © NOCNETY K-
WEH aManeraMal el onoTa B codetalln © CV-AAS (TD (G)-AAS) gnA anankaa ypoeHA CoOSpHaHKa pTYTH
Gea pasnoserna obpaiua, xoTA aHa4eHyA npedencs obHapyseHus DYVOYT B, Y2m ND NPWUMEHEHKK OpY-
MMX METOA0E M3-3a yMEHLLWBHHCID paiMepa obpaaua.

Mazganwe ogiiuManbHoe
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2 HopMmaTUBHbIE CCLINKW

B HacToAWEM CTAHOAPTE HCNONLIDEAHE HODMATHBHLIE COBUNKM Ha CNEQYVIOWWE CTAKAADTE [ANs gaTH-
POBAHHY CCbIMOE NPMMEHAKRT TONBKD YESIAHHOE M3OAHWE CobINCHHOMND CTaHGapTa, Ona HEQATWDOEIHHLIN —
NacnenHes KAgaHHe (BENYas Boe HaMEeHeHWA]]:

IEC §2321-1:2013, Determination of certain substances in electrotechnical products — Part 1.
Introduction and overview (OnpegensHde pernaMedTHpoEaHNEE BELLECTE B INeKTROTEXHWHYECKHE Madaniax.
HacTe 1. Beggewune 1 oGaop)

IEC 62321-2, Determinaticn of levels of certain substances in electrotechnical products — Part 2:
Disazssembly, disjointment and mechanical sample preparation (OnpedensHWe pernaMeHTUECRAHHBE BE-
WECcTE B ANeKTPOTEXHWYECKHE W3genvAx. YacTs 2. Pasbopka, oTCO8dHHEHHE W MEXaHWYETKaA NoaroTosxa
oSpaaua)

IEC 82321-3-1:2013, Determination of certain substances in electrotechnical producis — Part 3-1:
Screaening — Lead. mercury, cadmium, total chromium and total bromine using X-ray fluorescence spectrometry
iCnpegensHkie perMaMesTHPOEaHHBIX BEWECTE B ANEETPOTEXHHYECKMY Hagendax. HacTe 3-1. CLpMHUHL Ala-
NWa CBWHUA, BTYTH, KagMua, oblers xpova 1 obwero BpomMa MeToooM DEHTIEHoENYOpEcUEHTHOW CNexkTRo-
METPMHIA)

IEC 62554, Sample preparaton for measurement of mercury level in fluorescent lamps 150 3696, Water
for anabytical laboratory use — Specification and test methods (NogroTopka oBpaigos GNA MIMEDEHKE YOOBHA
ETYTH B MIOMRHECLEHTHRIX NaMnax)

=0 3696, Water for analytical laboratory use — Specification and test methods (Boga ana nabopatop-
HOMD aHanyaa. TexHrHeckse TReSoEaHnA W METObl HCNbITAHHRA)

3 TepMuHbl, onpegeneHUA U COKPaLWEHWA

3.1 TepmuHbl W onpegeneHna

B HacTosWeM CTaHdapTe NRHMEHEHE TEPMKEE: Mo [EC 62321-1. a Tawke CNegyIowne TEPMHHE & CO0T=
BETCTEYIOW MM ONpegenaHHRMM.

3.1.1 pocToBEpHOCTL (accuracy): TOMHOCTE COOTRETCTEMA MERDY PEIYNLTATAMA WCNLITAHMA W NDKHHS-
Thib ITANOHHEIM IHAYSHEEM,

3.1.2 xonocTod KanWopoBoYHLIA pacTeop (Dlank calibration zclution): Kanubpopodsslil pacTaop, He
COAEEMALLMI AHANNT,

3.1.3 kanubpoBovHLIM cTaHAaPTHEA oBpasay (calibration standard): BewecTeo & TESEDOOM HITK #ua-
KOM COCTOAHMMK C MIBECTHOR W CTADWNLHOR KOHUWEHTRAUWER aHanyTalop), HCNoNsayeMoe ONA onpegenaHHA
XAPAKTERHCTARA NpHBopa (KanHBpoBoYHON KPHESR) M0 OTHOWEHKID K ROHUEHTPALWA alandTaion).

3.1.4 kanubpoBoYHLIA pacTRop (calibration solution): PacTeop, Mononsayvemslid NpY KanySpoeke npw-
Gopa, NogroToRNEHHEl KaK 13 WCKOOHOMD PACTEODEA, TAK M W3 CEpTWGHLWPORAHHOMD CTaHgapTHoro obpasua.

3.1.5 cepTrhMUuMpoBaHHLIN cTanaapTHeIW obpazey (cerified reference material); JranoHHeR maTe-
pyan, ConpoBokaaemMblil CEpTHEMEETOM, OGHO MMM BoNes IHaYeHHin NapaMeTpol KOToPors cepTHMUMpoBa-
Hisl MO NPOUEOYDE, KOTOPAA YCTAHABNKWBIET Br0 HEoN PEeNeHHOCTE W NPOCNENHEAEMOCTE.

3.1.6 naGoparopHbid KONTRONLHLIA oBpazey (laboratory control sample): MpoGa MaTpHusl © WaBecT-
HilM COCTABOM TWUNDROMD NPEeqCTABMTENA UENEBOIS aHanMTa, MCNoNBIYEMAA ANA NPEACTARNEHNS JOKYMEH-
TauxK nabopatopun [2].

3.1.7 peareHTHLIA XonocTod pacTeop (reagent blank solution): PacTeop, NOAroTORNESHHER Ha GcHoBE
AobapneHHa B pacTEODAKLLEE BELLECTES KONHYSCTES DeareHTon, PAaBHINs ACBaBnNeH oMy B AHANKIMPYEMBIR
pacreop obpaada [(PaBHEIR KoHEeHHBIR obkem).

3.1.8 maTpuuHkIA pacTeop (stock solution): PacTeog © TOMHO HIBRCTHOR KOHUEBHTRAUMER aHanuTaloB},
WArOTOBMEHHER M3 sYHCTRIX XMMHESTOR Y.

3.1.9 npoba (test portion). KonWYecTed MaTepyana, oTobpaMHors oT adandavpyeroro obpaiua (and oT
NabopaTtopHoro oGpasua, Bcnk oMW OQWHAKSBLI ), HENOCDEACTEEHHO Ha KOTOROM NOOBOOATCA KCNBITAHWA WA
Wooneaosanka [3].

3110 ananwavpyemeid pacTeop obpaauya (lest sample solution): PacTeop, NOANOTOBNEHHEIA Ha OC-
HoBE Npofkl adanyispyesorn obpaiya B COOTEETCTEWMA C YCTAHOBNEHHBIMA TpebosaHKuAMKA Takum obpasom,
SYTOBR! OH MOT MCMONBEI0BATECA ANA NOCNESgVIOWKE MAMEDEH KA.
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3.2 CokpaweHua

B HacToAWEeM CTaHGapTE MCHONea0BaMsl CIE0YIOWME COXPALLEHKA:
MK {LOQ) — npegen ssadThioukagi,
Mo (LOD) — npenen oBHapyseHMA;
Mok {(MDL) — npegen obHapy#eHWa METona,
CCO (CRM) — copTud UM poBaAHMERIN cTAHOART Ml obpaled,
CW-8A5 — atomuo-aboopbUMoRHaA CNEKTROMETDMA METOOOM «XONOQHOM Napas,
CV-AFS — atomMuio-dnyopecUBHTHaA CReKTROMETDWMA METOOO0M «XONIOHOMD Napans,
CCFL — miomuHECUeHTHAR NAKMNA © XONGAHEM KATOEZO0M,
CCV — Henpepbiesand Npoeepsa Kandbposxa,
LCS — natopaTopHbid KOHTPONRHBIE 0Bpa3el;,
TO{E-AAS — aTomMHo-aboopbUMOHHEA CNEKTROMETDWA METOAOK TEDMAHECKOrD PaInNoKeHHA (C MoCneqyk-
WER asmanerasmauden aonoTal.

MNMpumeadarue — OBeaHo ngg TDUG)-AAS NoHUMABTCA NAGD NEPAMOA AHAMKE PTYTH MO0 MeTOT GUHEMAYE-
CHOM MEXEHHYECHOND AHENMIE.

4 PeakTHWBbl W MaTepHansi

4.1 O8wan mHdopMaLma

InA onpegenaH«yA ANeMalToR Ha YDOBWES CNEJos QOfMHE WCNONBI0BATECA PEAKTHBE COOTBETCTEYI-
LA HACTOT L.

2arpRaHeHHE MOKET OK33STECA CCHOBHEIM HCTOYHWROM NOTPELLUHOCTH NpH pagoTe © NpWEopamii B gua-
nazole 1 Wr. JanHye Npobnemy MoEHD MAHEMAIMPOEaTE NOCPEOCTEOM NPSEWTLHSH W AKKYPaTHOH paboTel ©
nprbopamy v oGopyacEanken. Mononsayeman soga AcmeHa GeiTe TONKD T knacca (4.2, TepevrcneHHe a).
Boe mMatepuansl, KOHTAKTHRYIOWKE C© BORONH, HE O0MTEHEl COOSEaTE DTYTI.

KHMAHECKWE BELWECTEA, WCNONBEIYEMBIE GAA NOAMoTosRM obpaaua, MoryT OEa3aThcs OCHOBHEIMK HC-
TOHHKEAMME IarpaaHedis. JornsHsl WCnonNsI0naTeCcA TONLHS TE PEaAKTHWEL, KOTODLIE HE Codap®aT pTyTH. Ha-
CTOATENLHD PEKOMEHIYETCA MPOBOJHMTE HAMEPEHWE KOHTPONLMLIX IHAYEHHN BOCCTAHCBHTENEHEI DEaKTUBOE
M APYIME XMMAHECKWX BELLECTE N2pen TeM, KaK OHK ByOyT MCNoNL30RaTECA ONA NpUIoToRNEHMA obpaauos.

4.2 PeakTHBBI

HOonsHbl KCNONE30BaTLCA CREAYKILWE PEAKTHBLL

aj [nA npuroToRNeHWA W paliasne ks BCeX pacTeopoE 0DpasUoe ZonMHa WCNoONL30BATECA BOOA kNac-
ca 1 no 150 3656,

b) 65 %-Heild (No Macce) pacTeop a30THOW KMCNOTel (p(HNO.) = 1.4 rian), npurogHeid oNA aHanusa
CNegoaLIx KONMHecTE MeTannoe ("trace metal” grade)s.

c) 50 %-Huid (N0 Macce) pacTRCp a30THOR KMCROTE, MPMICOHBIA ANS aHanyia clneqoBkix KondHecTa
METAMMNGE.

d) PacTeRop aioTHOR KMENGTE G MONARHOR KoHUeHTpauser 0.5 Mone/n, NpyUioaqeid ona adanuaa cne-
BOBLIX KHOMWYECTE METANNOB,

&) 1 %-Hblid (N0 MaCcce) PAcTEOD a30THOR KMCNOTH, NPUICGHER 007 aHankia cnegopblX KoNUYEcTE Me-
Tannos.

f} 1.5 %Ml (N0 Macce) pacTeon AS0THOW KMCNOTE, NPMMOAHEIA ONA aHandaa CneqoBsxX KOMNHYecTs
METAMMNGE.

gl 5 Y-kl (MO MaCCR) PACTESD S30THON KKCNOTE, NPMIoOHBIR 0NA 3Han4la cneqoBkly KoNWYecTs Me-
TAMNMOG.

h) 50 %-Heil (No macce) pacTeop diTopobopHoi kucnoTe (HBF, ). npurogHei AnA ananuaa cnejoBbix
KOMWYECTE METANN0E (GAA MAKPOBOTHOBOND DEINOKEHIWA),

i) 30 %-Huli (o Macce) pacTBop nepekuck Bonopoda (H, O, ), NpUrogHsiE ANA aHantaa cnegosbix Ko-
MAYECTE METANNoE (GNA MAKDCEONHOBOTD DaanoseHna).

i} MaTpydsbif pacTEoD PTYTH KOHUeHTpadkiE 1000 srin, nperogHsid 4ns adankaa cneqobel X KonNA4ecTa
MaTannoa.
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k) Pacteop reTparmgpupobopara kaniAa (Gopormgpiuda kanga) (KBH, |, npuroadsi ana asandaa cre-
O0BER KONWYeCTE MaTannos.

I} & Y%-Held pacTeop (N0 Maccafobbeny), NepMaKrasaTta ganua (KMno, ), npHrogHsii 0nA asanyia chne-
O0BER KONMYSCTE METANNoa.

FacteopuTe S rnepmanradaTta kands B 100 san poget (4.2, nepe<dcnedte a).

m} Pacreop Tetparipprgofopata vatpus (boporknapuga watpaa) (MaBH,), npurogseiii ans asanwaa
CAEOCBRLE KONWYECTE METaNNoo.

n} Pacteop rngpokckda satpua (MaCH), npurogssit ANA aHankaa cnedoBbix KonWYecTe METannoea.

o} Pacteop TeTpaxnopoaypaTa (Il pogopoga (3onoToxMOpHCTOROOOpOOHOH KMCROTR) TETparkgpara
{HAUCH 4H O}, npurogHeld ona aHand3a cnetoBsix KoNU4ecTs METannos.

pl MaTpudlibid pacTEOp BHYTPEHHETO CTAHOAPTA, NPHIOOHEIR ONA aHandia cnedoasix KONAYecTs Me-
Tannos,

- ANEMEHTE BHYTPEHHEND CTAHOAPTA, KOTODLIE HE COAGAI0T NOMEX ONA LeNBsoro INSMEHTA, HoNonbay-
KITcA gna ICP-0ES W ICP-MS. MNpu aToM NPUCYTCTEXE JAHHLIX ANSMEHTOR BHYTREHHED CTAHJARTA & PACTBO-
pe 08pasua JoNEHD HAXOAWTECH Ha HAYTOHHD HH3KOM YRoBHE. B Ka4ecTan INeMeHTOR BHYTREHHENS CTandap-
Ta MONYT WCNONs308aTecA Sc, In, Th, Lu, Re, Rh, Bi v Y;

- AN KenoneseeanKs ¢ [CP-0ES pakomenayeTsa Sc und Y, PekoMeHayenan KoHUeHTRaUMA cooTan-
nAaat 1000 wmrim,

= AnA Wononwacsadda © |CP-MS pekomedgyerca Rh. Pekomedgyenad KOHUEHTPAUMR CcocTaBnseT
1000 rxrin.

g} BoccTadopuTEnsMeli peaktie AnA CWV-AAS: 3 %-upii {no macce) pacteop MaBH, 8 1 %-Hwom (no
Macce) pacreope MaDH.

Pacteopute 10,0 r riapokckaa HaTpua (4.2, nepeyucnedde n) o npumepie 700 Mn Bogs (4.2, nepedinc-
NEeHWE a) B CTAKAHE W PAaMEWLIWBATE J0 MoNHoro pacTeopedna. Jobaewte 30,0 r TeTpamniapruaotopaTa HATpHA
B BHOe nopowka (4.2, repeskcneHye m), paiMeilaTs 00 pacTeopeHda. B KOHUE NEpEMECTITE 8 1 N MEDHYH
Konby, nobapnTe BOOE 00 METKA (4.2 nepedycnerdke 3) 4 oTuNsTDOEATL. TAkol pacTeop NPWICTARNMBAETCA
ENEQHEBHO.

PetoMeHdyeToA WononNsI0oark BOCCTAHCEBHTENBHEIR DacTeop, coOepHalkd TeTparnapuactopat wa-
TOHA B pacTEOPE MMQPOKCHEA HaTpKA. ECnii MMenWanca pTyTHO-THOPKHOHAA CHCTEMa He MoEeT padoTaTe ©
OaHHEIM BOCCTAHOBWTENEM, BMEBCTO HETD MOMHO WCNoMBE30BaTE XNOpUd Wik cynedat onoea (). Mpr atoM
HeoDX0uMo CcoDMndaTts MHCTDVELME, NPWBEOEHHEE B DYKOBOGCTEE MO 2KCANYaTaukK npuiopa.

) BoccranoBUTENeMER peakTue AnA CV-AFS: 1 %h-Heli (no macce/obvemy ) pactaop KBH, B 0,05 %-Hom
(no Macce) pacTeope MaDH.

FacteopuTe 0,50 r rMgpokckaa HaTpHa (4.2, nepeskcneHde n) e npimepss 700 MmN soasl (4.2, nepednc-
NedrE a) B CTaKkade W PaaMeilvaats 40 NoONHore pacTecpedna. Jobaeute 10,0 r TeTparnapracbopaTa Kanda
(4.2, nepeqncnedde k) pasmewaTs 00 pacTRopeHWA. B kosue nepesecTite B8 1 0 MepHyio kondy. gotapuTe
BOOb B0 METHH (4.2, NEpEYKCNernE a) U oTEHNeToOEATE. Takol DacTaop NEHICTAENWEAETCR EREDHE B,

PeroMeHdyeToA MCNoNb30BATE BOCCTAHOBMTENLHLIA DACTEOD, COO8[EALMWA TETPardapngobopaT Kanda
B PACTROPE MNOPONCHOA HATPMA. ECnK MMEKWAACA PTYTHO-THAPWAOHAR CUCTEMa HEe MOXET paboTate © OaM-
HilM BOCCTAHORATENEM, BMECTO HEMD MOMHD WCNONE30BaTE XNOpKEI WNE cynedat anoea (1), MNpu 3108 HEob-
¥O0Me0 cORNGOaTE MHCTRYEL MK, NDHBE0EHHLIE B PYKOBOOCTEE MO IKCNAYATaUMs npubopa.

5} KoHCEPBMPOBAHHBIA MATRKYHLIA pacTeop aonota (1 Mn = 100 mer).

PexomenayeTcA npuobGpetate pacteop AuCI2 B pasbapneHHoR MATDHUE CONAHOW KACNOTE BhICOROH
HACTOTE.

1) MepnuT.

B kauscTee ansTepHaTHEsl MOryT MCNONs30BATECH XMMWHECEN YUCTHE DEAMEHTEl, 33 MCKIICHEHWERM NE0-
Begewrs metToqoe ICP-MS.

4.3 Marepuans

Lonsked ACNoNsI0BaTECA CNEgYIoWWe MaTeDHaND |

a} PTyTHBIR KONMNEKTOD ANR CHCTEMbI TENNOBOMS pAIN0OHEHAA C NOCMEOYKWER aMankraMmaynen sonota.

Facteop ka1 r TeTpaxnopaypaTa eogopoga (11 TeTparvapata (4.2, nepeqdrcnenke o) n 20—30 mn soawl
(4.2, nepeducneHde a) QoSaBdTe K 3 T NEpNKTa C pasMepos YacTil 420—3590 MEM, EOTODbLIM 3aTEM CMELLIM-
BaKT A0 rOsoreHHons coctoadna. MNocne cywsk Npy TesnepaType oxono 80 °C, KONREKTop aarpysaoT B
TEyB4aTy o Meds © WWDEYNALKMEA BO3OyRa M HATPEBAKT B TEHeHKe 30 MdH NpK TeMiepatype NpASnnanTensys

pasHoi 800 *C.
4
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5 OBopynoeaHue
5.1 Odwan MHpopMalmHa

CHop 1 XpaHeHdMe CTeKNARHOR NagopaTopHoi NoCYOsl NPEacTaABNAKT COGol BaMHYIC HacTe aHANWaa
Ha COAEDP®AMKE DTYTH HEIABMCHMO OT TWNA WCNLITATENEHOMD 00pasua. Bangy BelCON0# YYECTEMTENEHOCTI
PACCMATPHBEAEMEIX METOO0R AHANKIA HA COOBDMAHWE DTYTH BRINONHEHAE KAMAOH OTOENEHOR CTaguH oTGopa
obpaagor TpedveT DONLWORE OCTOPOMHOCTH W BHIAMAHMA.

CragaHkl, NHNETKH, MEPHEIE KONGH W T. 0., BCE OCHOBHEIE WMCTOMHMEM IarpRaHeHds Metanna. Heodxo-
AUMO MCNONEIOBATE NMACTHE G083 COOePMAHKMA DTYTH, KEADUSBY CTEEMAMHYIO NOCYDyY ANA obpaboTi npob.

Bee obopynosadre gna otbopa ofpasyon, Mx obpaBoTed KW XpaHeHHs HE SONMHb COOEpMaTE PTYTH.
Boio cTEKNAHHY NocyOy HeOSKoOMMo NorpyarTe 8 S0 %Ml (M) pacTBop a30THCHA KMCNoTel (4.2, nepe-
qHcnede ) Ha 24 4 NpW KOMHATHON TEMREPaTYPE, 8 JaTeM TWAaTENLHD NEoMBITe &8 BOOoH (4.2, nepeduc-
NeHWe a).

InA nasepeHdi NpH Acnonsacaasduws metonoe ICP-0ES o ICP-MS, addesT namaTi BoaHUKaET B Tex
CMYyYanx, Korma VCTAHORMEHh BbICOKME KoHUeHTpauun pryTi. Pasfapneswe pacTRopa obpazua TpebyeTca
ONA BRICOKWY YDOBHER COOepKaKKA PTYTH. Ecnd adderT NnamMaTd He YMEHELWAETSA NpK pailGapneHnd, Tpedy-
BTCA TIWATENEHOS MEIThE CBODYAOBAMMA.

5.2 OdopygosaHne

JonsHs MCNoNB30BaTLCA cNedyiolles 0GopyIocEaHKe;

a) AHANKTHYECKHE BEChl © TOYHOCTED WasMepeHna 0o 0,0001 r

Jna MOKporo pasnoseHna TpedyeTcd cOopyooBaHHe Cornacko 7.1.

b) HarpeeaTenbHbIA PEAKTOR, CCHALLEHHEIR PEAKLMOHHBIMK COCYOaMK, Jednerdaropanmi v atcopbum-
OHHBEIMW COCYOasMK [ANA PaINoEEHHA METANNCE W INEKTDCHMKK).

c] CTeknoponosoHHER Qunetp 0,45 nis

InA MAKpOBONHOBSIS paanoweHda TpebyeTos cnedyowes obopyaoaadse cornacHo 7.2

d) MrEpoOBONHOEAA CUCTEME NPHNCTORNEHMA COpaIL0E, oCHalleRHAR JepHaTenes obpayoe » cocyda-
MM kA nanureTpadTopatiunesa MogddHuMpoBaKKOrD TETpadToOpaATHNEHa Eslcokora gasnewna (PTFEMFM)
MM NepdbTopanEOKCHNANKAHOBOR CAMONEIMOaMDMUMpoBaAHHONS TETpadTopaThne a (PFATFM) wnu apyriasi
COCYOamMKE W3 (OToOpYINepoOHCTLIX M3TERHaNnos (GNA DAINEKEHRA METANN0E. CODEDMALIWE IHAYMTENbHIE KO-
NAYECTEa KpeMHna (51), uupkodda {(Zr), radwiwa (H}, Terasa (Ti), Tanrana (Ta), veobda (Mb) Ny Bonedpasa
(W), a Takke nNacTMaco).

@) CTexncaonokoHHl GHNsTp (DOPOCHNMKETHOE CTEKND) C pasMepon fyeek 045 M v Nogxona e
Hallkor QUneETpa.

fi MepHuie konde 25, 250 M0 W T 4. (Mpacnocobnesyds W2 nanuterpadmopatune HamepdTopankokcn-
MANKSHoB0R CMOMNLI WA CTEKNARHEA Nocyoa).

BaecTo MeapHix koMG, BCNK BOIMONHD, MOTYT MCNoNs30BaTECA O0YIHE TUMbl MEDHLIX NPACNOCOBNEHNA
IANAHHON TONHOCTH ¥ GOCTOBEPHOCTH.

gl Muneted 1, 2. 5, 10 M0 1 T. 4. (npucnocofnedds 1Ka nonnTeTpadTopaTuneHa NephTopankoKkcun-an-
KaHOBO0H CMONE HNK STEKNAHHAR Nocyoa).

h) MukponvneTtsd 200, 500, 1000 Men W 1. 4.

i) MNacTMacCoBkie KOHTERHEDE ONA CTAHAZPTHEE PACTECPOE W PACTEOPOE ONA PaINGHEHHA {NDHCNo-
coOneHHa 13 nonMTeTpadTopaThNeEH 3/ repdTODANKOKCMNANKaHoBOW CMONLIL).

i} ATomEo-a2bcopEUMOoHHBIRE CNEKTRPOMETE XQN0aHOre napa {CY-AAS5).

k) ATomiuo-thnyopecUsHTHRIE CIEKTROMETE RonoqHoro napa (CW-AFS).

1] ONTHUYSCKMH IMHMCCACHHEE CHSKTPOMETD C AHAYETHEHS CRAIAHHOKH Nnazmai (ICP-0ES).

m) Macc-cnekTpoMeTp © HHAYKTHaHD CBAIaHHGH nnaamon (ICP-MS).

n) FazooSpaiHeld aprod, YUCTOTa KOTOPOrD COCTABRNRET HE mMeHes 30 99 %,

0) TepMudecsans CUCTEME aMansiamMaLM K I0noTa.

6 MoaroTtoeka obpasuoe U Nnpob

ONa pasHex METOO08 WCNETANWA, KOTOPBIE MOrYT MCNONLICSATECA B KAUECTEE ANETEPHATHRL] COIMAacHo
HacToALWEeMy cTakaapTy, Tpebyerca paskoe konwsecteo obipaiua Ans obecnedenna HeclxoorMors kadecTea
MOMYYaEMbLIX eIy NETaAToR.
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Obpazey ANeKTPoMHEW HE0EX0ZWUMD CHAY%aNa MEeXaHWYecki DAIDYWWTE (HAaNpHMep, NoCpeacTaOM Opo-
GneHnA, paIManeBalAA, HIMENEHEHA © LN -oxnasaeHan 00 yNeTyS«BaHMa pTyTi), W TONeKO NoCne 370
HAaYaTh XHMHYECKOE PACTROPEHWE NOpoWKa. HTode 0SecneynTe panpeseHTaTUBHOCTE 0Bpasua Ha OaHHoN
CTa0WH, HeobxoarMe ofecnednTe onpegenedHisEn PaMep SacTEy kaK SYHELWME HaYansHoro KonvdecTea ob-
paaua (csa. IEC 62321-2).

Ona onpegeneHis CoOOepxadkny PTYTH B OOHOCTOROHHHY (KOMOSETHEIX) @ OBEYKCTOROHHME (OnaHHSER}
DNYOPECUEHTHEX NanMNax, HeoSXoOuMe cobneoaTs MHCTRYELKMKA, NpHESIeHHBE B IEC 62554,

MEk KCNoNE3ORAHNE TERMWYECKOR CUCTEME! AManLIAMALMK 30N0Ta, 0DpaIey, JONHEH BhiTh MIMENEHEH
B rpaHyMaTopE M 3apaies roMoreHianponan. ChosHbe obpadusl, TAKME K3k METanmns, Somkke GeTe nepea-
MONGTEl TAK MENED HACKONLKD 3TO BO3MOoMHD. Heobxogrso nomecTdTe of 50 go 200 mr obpasua B nogoqey
anA obpaaua. MNMpy KCNoNBE3I0OBAMKK NPUCAA0K, WX B KonWHecTes 0.5 1 Heofx0lMMo PACCENaTE TOHKAM CNoch
Ha MOBEPXHOCTM NOGoYE OnA obpasiya, 3atem PapHOMEDHD PAcChiNaTe 0GpaseU W NOBEPX HEND PACChINTE
euwe 2 r NpUCcagok.

PekoMeHdyeToA NPOBOOMTE AHANKS BOOHOTS PACTEOPRE 0Bpasya, CoOOepHaLLErD PTYTe, HENOCEGCTRE H-
HO nocne nogroToekd ofpasya. Ecnu Takad eoasosHocTe oTCYTCTEYET, HEofX0aMMO NoOXoOA MM CNoCofom
CTabMNUAMPORATE PACTECGD W XPaKWTE erc He Bonee 28 gHedt NpKu KOMHATHON TEMNEpaTy e,

7 MNpoueaypa MCNBITAHKUA

7.1 Mokpoe paznoseHne (painoMeHne INEKTROHHEIX HOMNOHEHTOR)

MoKpoe pPanomeHne PeroMeHIyeTcA GnA nepepadoTkd MeTannos W anNeKTpoHHEN YCTRORCTE, 33 KWe-
KNHYEHIKEM METANNoE, Co0epxalllky CYWecTReHHEe KondYacTea Si, Zr, HE, Ti, Ta, No @i W. 0na gakHsix
MATEPWANOB, d TAKHEe ANA NONHMERDE PEKOMEMOYETCA WCMONBICEATh MUKPOBONHOBRDE DAIANOEEHEE CO-
rnacHo 7.2

a) Mpumepso 11 obpasua BIBEWUMBISTCA B PEAKLUMOHHOM CcoCyOe, saTem JobasnaetcA 30 MmN KoM H-
TOHPOBAHHOW a30THOH KKCNOoTe (4.2, nepeyrcneHye b, (Korna wonvysectes ofpaaga gocTurHer SO0 sar and
MEHBLWE, CNenyeT BeiNONHETE TPeBoBaHKA 7.2, NepedqcneHne al.

Cocyg, OcHAWEHHER JednerMaTopom W atcopbuMoHHON EMEDCTRIO (CEEpXY FedinerMaropa — . ph-
cyHor A1, npunomenve A), cogepsawei 10 mn asoTeoi swcnotel 3,5 monen (4.2, nepeducnende d). na
painoseinA 0Bpayos anycKasTch NporgamMmMa HAarpenaHKa Ha 1 Y NPW KOMHATHOW TEMNEDaTYDE M Ha 2 Y4
N Tesneparype 90 °C.

MNocre oxnakaeHHs 00 KOMHETHOR TEMNERATYDL Codepsrnoe aboopburatHol TG noMelaeTch B
PEaRLMOHHEIR COCYT W NOMYYEHKEE PACTEOR NepenveastcA 8 250 MmN mepHyio kondy, K0Topas 1ancnHASTCA
Aps atom 5 % (No Macce) a3oTHol BMcnoTod (4.2, NEpeYrcneHEe Q) A0 METEX (ECIK NDOH30LWNS NoNHOE pas-
noweHde 0Gpasya).

b} AnAa vasepedd © npusmeseksed [CP-0ES w ICP-MS nonyuenHeIi pacTaop obpaiua moweT GuTh
paitaened eogod (4.2, nepeydcnedre a) 0o HeoSKXoOUMOoR 0NA WIMepeHWd KoHUeHTpauWK. Mepen TeM K3k
IANCNHATE EMKOCTE 00 IA03HHOA METEM, HeoGxogrmo OobasnTe 250 Mkn pacTeopa aHyTPEHHErD CTAKaapTa
(4.2, nepeurcneHe p) va ofsem 250 wmn.

<) Ecnu obpazey (Hanprsep, NEYaTHaA NNaTta) pACTBODMACA He NONHOCTED, B0 HE0EXogHUMo Npony-
CTHUTE Yepes funeTp (5.2, NepedHcnedke e), 8 TRepObLIA OSTaTeK CNefyeT NPoMeTE Y8ThiPe Pa3a ¢ WCNoMe-
I0B3AHHEM 15 sn 5 %-HOR (No MACCE} a30THDA KMCNOTL (4.2, nepedrcneHie g). MNMony4eH e PacTeop HEoD-
XOQWMD NEREnWTe 8 2530 MN MepHyo konby (5.2, nepeddcnelne f) W 3anonHuTe 5 %h-HoR [No Macce) a3oTHoH
KHCAOTOR (4.2, Negeqncnenke g) 4o METEH.

d} Ccratkr ofpasya HeolxXoduMo OTOEMWMTE C NOMOWBK UeHTPWdYTM ik unetpd. Cogepwanie
OCTATKOE HEoEXOaWMO NOOBEPNTE [HANPHMED, C NOMOWEM PEHTreH0-RNyopecUeHTHOMD aHannaa (PEA), we-
NOYHOTS MA3BNEHWA, KHCNOTHOMD MOPOnd3a WNK Apyrors MeToga) v vEeduTECA B oTCYTCTEMK B HIKE UeneBsix
anemMeHToR. PyEoBodcTas o npoeenesdio POA npueenero o |[EC 62321-3-1.

7.2 MUKpOBONHOBOE PAINORMEHWE

MUKpPOBONHOBOE PAINCEEHHE DEXOMEHIYETCR ANA CNEOYIoWHWY MaTEpHanos, sEnoyas;

= METaNNsL, COOepHalMe aHaqrTens e konudectea Si, Zr, HY, Ti, Ta, Nb s W.

= MONAMEDLI, @CNA AOCTYNHOE KONWHECTED 0Bpa3Ua COCTABMAET MeHae S00 mr

PexomangyeTcd, 4Tobbl B pAMEAR OOHOM WHKNS pa3N0OHEHAA BIBSWNBANKMCE SOHW W TE #E KONW4ecTEa
OEpAIUCE DOHOMD W TOrS #e THNA.

G
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Mpumevarwe 1 — CogEpEAHHE PTYTH MOKEHD ONPEO0ENAMTE B DOHOM B ToM e pacTeops o Pb w Cd, nony<es-
HOM B JaXpRITOR CHUCTEME AN KWCNOTHOM PRINOEEHWA, ONHCAHWE KOTOpONS npueaawTc 2 [4].

a) BapecuTe npuMepwo 0.1 r obpasua go Bndsanwens 0,1 sr B cocyae i3 PTFE-TFM wnu PFA-TFM.
OoGaBuTe 5 smn KOHUEHTPHMDOBAHHON 330THOA KMCNoTE (4.2, nepedncnensse b), 1,5 mn 50 %-woro pacrecpa
HEF, (4.2, nepequcnanne by, 1.5 mn 30 Fo-noro H; Oy (4.2, nepeyxcnedae ij v 1 oan sogw (4.2, nepeducne-
HIKE a). 3aKpbiTe COCYD W NOMECTHTE B MWEDOBONHOBYID NéYs ONA DAZN0KEHWA B COOTEETCTEMKM C Japades
YCTAHOBNEHHOR NPorpaMsoi. NMpymep NogxodaWwen NporpamMicl MAEPOEoNHOBOND PAafoweHda NEpHESOEH B
NpHAoEEHRA A

Mpumavarnue 2 — Eocma oTCYTCTEYET RMCNOTa HEF, AOCTATOHMHONA SHCTOTHI, B KEHECTEE 38MEHL MOKET WC-
None30BaTeCH roprcToeaaopoaHan monota (HF).

Mepersce BoOopOda AomEHsl OBTe Jobaaneda ToNEKS TOMHa, KOrga MIBReCcTHE DeakuWMosHOCNoCoDHER
koMNoHEHTEl obpasua. MNepekcs BoOOOPOOa MOKET GLICTPO W BYPHO BCTYNATE B PESFLWK C MErKD ORMCIAK-
WHMKHCA MaTeplanamy W He JomMHa goGaBnATLCA, ecnd ofpaled cogopmkT Donbllve RONKYecTea Merko
CKWCTAKLMACH OPraHWYeckiy KoMNOHEHTOB.

b) Cocyn weobxoowmMo oxNagnTh 00 KOMHATHOW TEMNepaTypel (MpUMEpHD B TeédeHun 1 4], OTEpeITE
COCYD, NPONYCTHTE PAcTEOp Yepes puneTp (5.2, nepeddcnedkne 2) B 23-MuNNuseTpoayio kondy, NpoMelTe 1
FIAMNONHATE BOTOW 00 METKH (4.2, NEpeYrucnesne a).

Mony4eHHLIE KOHUEHTPWPOEAHHEE DACTRODE MOTYT BulTh H3MEPEHE HENOCPEICTEEHHD C MOMOLL B ME-
Togoe ICP-0ES W ICP-MS, 10 8CTe paINOKEHHE PAcTEoPa MO#aT BkiTe NpoaHanHanposaHs Bea Kakol-nuio
OONCNHATENLHOE NogroToRkd obpasua. Npd #onoNe3IocBawkdK MeToaoe CYV-AAC 1 CV-AFS ao npoeeagHHA
AHANKIA DTYTE BOCCTAHAANMEARTCA B 3NEMEHTADHOE COCTOAHME.

7.3 TepMHYBCKOE PAZNOMEHWEe (CHCTEMS aMmanbraMalne onoTa)

Mpouegypa gomuHa BT BRINONHEHE CNegyiowMm ofpasoM, Ho TAoKE HeodXoOMMo CNenoBaTh M-
CTOWELMARM MO IKCNAYATALWA KOWKPETHOM 0S0opy00BaHKa ANA NoNyHeHydA Dones nogpodHod Wrdopsadmin:

a) MNocTaguTe cocyn ¢ oSpaiuom B OTEEDCTHE YCTRORCTES ABTOMATHYECKOH CMeHE ObDAaL0E.

bl YCTAaHCBUTE 3A0AHHYID NPOTEaMMY OUANAI0HA TEMNEEaTYDEl W NOBECHTE TEMO2DATYRY B KaMeps
Harpeaa obpaaua.

c) PTyTh, cCORBOMHEHWA PTYTH W NPOOYETE CIOpaHKMa raioe, obpasyviolveca oT cropaska oSpasya GyayT
pRINATATECA 8 KATAMWTHYECKOH YACTH NEYK, NOCNE Yer0 O YMCTATCA W NOGCYLWMBAKTCA B rasonpomMeIsaTens
W BNArOnNornarurene.

d) PTyTe W OpyIMe rads NonagassT B Tpyky 0nA cbopa pryTH, Qe ToNsK0 pryTe, 3asBawsHHan & opsme
AMANEraMebl, 3 TAKKE MoORE OpYIMEe Faiki NPONYCKAINTCA YEPEd NepekMNIcYIIoWWA KNanaH.

@) TpyGky anAa cbopa pTyTy HArpeBsakT ApW NoCToAHKGR Temnepatype of 350 °C oo 600 °C, « nony-
YEHHARA PTYTh NonagaeT B abcopbuuoHHbe Wik GnyopecUeHTHEE SYSEKn. JaTem WIMEDAKT BeICOTY M
NASLaas abcopbuMoHHOND NMES MNE MHTEHCHEHOCTH GINYyORECUEHUHM NPK ANKWHE BONHE! 253, 7 Ha.

7.4 MNogroToBKa peareHTHOD XONOCTOMD pacTEopa

Oaunan npousaypa WOeHTHYHA Npouegype NpuroToenayis ofpalua, KoToOpaA BuINONHAGTCA Napan-
nensHs 683 UCNoMNL3I0BaHWA obpasua.

8 Kanubpoeka

8.1 Odwan uudopmauma

Ina scex adanyaos TpebyeTcAd paspaboTea kanbpoBoYHOR KPHBOR, KOTOPaA Ao/bsHa OXBAThIBATE CO-
OTEETCTEVIOWMA OWaNaAI0H aHaveHdi KoHueHTpagWd. [na NnogroToRkH KanyipanTos HCXOgHGIA MaTRUYHER
pacTecp (4.2, nepeuyucnedwe j} pasbaesnaetcA 1.5 %-HOR a30THOR kMcnoTol (4.2, nepedrcnedse ). Ecna
HCTONEIYIOTCR METOOLI BHYTpeHHErD cTangapTa (ICP-0ES 1 ICP-M3), Heobtxogumo 000aBiTe CODTRETCTEY -
WEE KONWYECTED DACTEOPa B MaTPHYHLIF pacTROD BHYyTPEHHEND cTandapTa (4.2, nepedncnasMe ph.

MpUroToBnTL PEATEHTHENA XONOCTR pacTeop 1.5 95-HOH asoTHOR KMCNoTel (4.2, nepesrcnexue fi 1 ke
MEHEE TPEX KanWOpoBOYHEX PACTEODOR B rPASYHPOBAHHEIX KONWYECTEAX [ COOTEETCTEYIOLWEM AWanalomns
TMAHERHOA YacT KanvSpoBoYHOR KpHBCH.
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KanubpoeoYHBLIE PACTEOPE GONMHE XPaHMTLCA B MAACTMACCOBRIX KOHTERHEDAN, HE COOEPMALLMY pTY-
Td. MaTpwdHeld pacteop (4.2, nepeqrcnanue |} 0BuH4HS OCTAETCA CTADMNEHEIM HAa NPOTEEEHHK froga, 8 Ta
BpakA K3k KandSpoBoqHbie PACTEOPE DOMEHL NPWIOTABMMBATLCA KDL 08 HE.

CTabuNeHoCcTE KEANMEPoBOYROMD pACTEOpa Hg MomeT B GONbLWOA CTENEHW JA8HCETE OT NOMOoWEHKA Ha
CTEHKAX EMKOCTI ONA xpadedds. MoatcMy pekoMeHdyeTcA, YTolsl gna cTabunm3ausn gadHsx pacTesopoR
NofEaBnNAnoch HECKONBEND Kanens 3 Y-Horo pacTeopa KMnO, (4.2, nepesucnedwe 1).

Mpume4Y4aHWe — BMeSTD NEpMAHTEHATE KAMNHA SONYCHABTCA MoNOmsioBadde 1 %-nok (no sacca’obnemy)
pECTROPS AcnoTa [Au)

B.2 PaipaboTHa KAaNWOpPoOBOYHON KPHBEOA

CNekTpoMeTpel HeohRoHMe NOOroTORHTE ANA KEaHTARKEALMK & HCNONLICRAHKMEM DEareHTHOM Xono-
CTOM: PACTBOPRE W HE MEHEE TREX KaNWBpoBoYHLIX PacTEODOR,

a} AToOMHO-aBCopGUMOHHEA CNeKTROMETPMA xanoaHoro napa (CVW-AAS5).

1} OnpeaenfoTcs NoKasaH|da A& NorMmoweHya ueneeoro anemedta Hg. MonyyenHan kanubpoRoqHan
KpMBAA NOKAILBIET EIAMMOCEAIE MEXTY NOrMOWaHdEn HE W 8 KOHUEHTDELWEN.

2} PEKOMEHAYEMEIE IHAYSHWA ONHHE BOMH W NpMMEpE paboYdx napaseTpos npubopa yrkasaukl B Nog-
paigens A3 (NprnoseHde A

&) ATomMHO-GNYORECUSHTHAR CISKTDOMETRHA KoNoOHore napa (CV-AFS).

1} OnpenenfioTcs Nokaladuss ond dnyopecuasTHON MHTEHCHMBHOCTA Uenesora anesmedTa Hog. Mony-
YEHHaA kaNHOpoBaOYNHaR KpWBaA NoK3IMBAET DIAMMOCERIEL MEXAY TNYOPEcUSHTHOR WHTEHCHBHOCTR HO M
B8 KOHUEHTRALWER.

2} PEEOMEHAYEMEIE IHAYSHWA ONHHE BOMNH W NPHMERE paboYvx napaseTpos npMbopa yrEasausl B Nog-
paigens A3 (nprnoseHde A

C) ONTUYECKAA IMHCCHOHHAR CNIEKTROMETDHA C HHOYKTUEHD CBA3AHHON nnazuon (ICP-0ES).

1} OnpegensioTca NOKAIAHESR GNA AHTEHCHEHOCTH MWANMYYEHWA LENeBoro INemMeHTa Hg 1 BHYTpEHHETD
cTavpapta. NonyHeHHan KankBpobcHHan KpUBan NoKaiLiBasT BIaHMICEASE MEXTY KoIhEHUKeHTOM WHTEH-
CHBHOCTER MayHeHiA Hg 1 BHyTREHHENS CTaHJanTa W KoHUEHTPaukel Ha.

2} PeroMeHOyeMEe IHAYEHWA QNHHE BONH 4NA HG # NpdMepel patodds napasMerpoa npubopa ykaaaksl
B nogpasgene A3 (npanowedne A

d) Macc-cnekTpomMeTpHa ¢ MHOYKTHEHD CEBAIAHHOW nnaamon (ICP-MS).

1} OnpenenfioTes NoKazadks Ona MHTEHCHBHOCTH Macca/zapan (m/2) uenepocro aneMadta Hg 1 auy-
ToeHEero cTadgapra. NonyYeHHan KanvbBpoBodHan KpHBan NOKasLEaeT BIZWMOCDAIL MENTY KOIhAL K-
EHTOM M2 PTYTH H BHYTDEHHEND CTAHOAPTa W KoHUBHTRaUWeR Hg.

2} PexoseHOyemMiEe COOTHOWEHWA MZ A Hg v npymepsl padodxs napametpos npubopa yralakes B
noapasaene A3 (NpMnowene A)

@) AToMH0-abcopbunoHHanR CNEKTROMETPHA METCOOM TEDMWNECKOrD DaINOMEHWA © NOoOCIenyiowei
aManerasmausel aonota (TOGRALS ).

YeTepe WNA NATe KANHEPOEOYHLIX DACTEOPOR, B TOM YHCNE XONOCTOR KanWOpoBOHHLIA PACTEOR. NOME-
LAIOT HENOCPeICTREHHS B NoOoHEM AR oOpaiuos © NoMOWEN MEEDONANETEW, OOHOBPEMEHHD KODDEKTHMPYA
KONMYECTBO, HO B Npegenax padodero JuanaioHa MIsepe A, | HIMepRIoT Ten #e cnocobom, 4To o obpaded.
KanvBpoao4Hyd KDHEYI0 3aTEM NONyHaT M3 COOTHOWEH WA KOpabna MEmdy KONAYecTEOM DTYTH W yRa3aHHeIx
IHAYEHHA. HanpuMep, B ciy4as KOga KoHUSHTRaUMA pTyTk B obpaaue cocTaenaeT okono 10 mMrifkr, Menone-
ayior SO men, 100 sen, 150 sen i 200 smen 100 MEr N MCXoQHOMD PacTBCPa ANA MAMEDEHHR # pazpaboTiM
KANWMB POBCHHOR KPMBON OT NONyHeHHBIX PeIyNsTaTon,

8.3 Hamepenne obpazua

Mocne paagaboTil KANKGEOROYHOH KPHUBOW NDOHIBOONTCA HAMEDeHKHE DEATeHTHOMD XONOCTOMND pacTeo-
pa W aHanWanpyemoro pacteopa obpaaua. Ecnn koHyeHTpauva obpasua HaxonuToR Beille QHanainsHa Kpqaoi
KOHUEHTRALWK, PACTECP QomHeH paibasnATeCs A30THOR KMenoToR 1 %5-Hol (no macce) (4.2, nepedrcneHHe
&) A0 obnacTd KandbpoBosHoR KDMBOH C NPOBESEHASM NOETORHEE WIMEDEHHE,

TOMHOCTE MAMEREHHA NPOBEPASTCA C NOMOLWBIC CTAHGAPTHOMS oBpaiua, KanwbpoBoYHONS DACTRODS ¢
T. 4. 4epis peryfADHLIE WHTEDEANL (Hanpumep, ogrH paa gna kawgesx 10 obpasuos). Ecnu Hecbxoammo,
KANUBPOBOHHAR KPWMBAA COIOAETCA N0-HOBOMY.

Ecnu obpaiey pasfapnaeTeA B npegenax obnacTv K anvGpoBKK, KOHUEHTRAUMA BHYTREHHEND CTAKAALTa
B paibapneHHoM pacTeope oBpaila NonsHa HacTPAWBaTECA HA CTAHOALTHEIR pacTROp.

]
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9 Pac4yeTwl

KoHueHTpauwa, uaseparsas o8 3 370 KOHUSHTPALWA PTYTH B pacTaope ofpaaua. KoMUeHTRALMA OTYTIA
B oOpasue paccHMTLIBASTCA C NOMOLWEI CNegyioweai fopeynkb.

Q-M.U’*
m

FO8 € — KOHUEHTDPaLWMA pTYTH B obpasue, Mer
A, — KOHUEHTPAUMR PTYTH B pacTeope obpaaua, Mrin,
A, — KOHUEHTPALMA PTYTH B PEATEHTHOM XONOCTOM DacTBODE, MI/N.
V — pbwusi ofwen pacTeopa obpaiaua, M, KEoTopbi 33aBMCKT OT:
- THNA WENONLAYEMOTS paancseHda (250 Mn ans MoKporD paanowesHda M 25 MmN onA MEEROBSMHG-
BOMD paanosaHin);
= THN WCNONETYEMON copuM pastapnansiy pacTaopoR,

1T — WamepEHHoE KoMnWYecTao obpasua, r

10 MNpeunanoHHOCTE pe3ynbLTaToOB

Korga aHaseH A GEYX HE3ZBWCHMbLIX PEIYNETATOR OQHOTO MCNBITaHWA NOMNyYeHE! C HENSNE30BIHKEM OO-
HOMD METOOE H3 AZEHTHYHOM WCNETYEMOM MaTEpHaNe B OOHOH W TOW e NabopaTopHid OOHWM W TeM He
OMepaTopoM C MCAONEICEAHKEN Toro we CDoDYOOBaHMA B TEHEHME KOPOTKOM NPOMEXYTE BPEMEHK, NEXAT 8
Npenenas CpeaHAx 3HaYEHWA, NpHECIeHHLX B Tabnuye 1, abconoTHas DATHELA Medy ABYMA NONy4SeHHBIMA
PEINIETATAMA MCNETAMWA, HE ByOeT NpebbiWwaTs Npegden NOBTOPASMOCTIA I, NONYYSHHEBIA MyTeM CTaTHCTH-
YECKND aHanM3Ia peayneTatoR MeXnabopaTopHes CcpaBHUTENBHEEE HonBTaMdi Nos. 2 (IS52) » 4A 4A I5),
Gones Yem 5% Chy4aes (cK NnpunokeHre B).

Korga ssadeHrs OBys oTAeNbHER DeayNsTATOR MCNbITAHMA, NoMyYeHsl © WCNoNE30BaAHWENM OOHOMD ME-
TOOA HA HASHTHYHOM MCNLITY2MON MATEDHANE B DasHkx NabopaTopMax pasHeMKM ONeDaTopanb © MCnonsan=
BIHHENM DAINWYHO OBCRYOOBAHKA, NEXaT B NPeGEnax IHAYEHNA, NpUHEedaHHEx B Tabnuye 1, adconoTHaq
paIHALLEA MeXOY OBYMA pelynNsTaTasmd He BYOET NPeEbILaTL NPEnen BOCNPOMIBOOHMOCTI [, Nomy-HeHHEA
NyTes CTATUCTHHECKOTD aHANKIa DeIynNETaTOR MENNaSopaTopHbIX CPABHHTENERER KCNBETaHWA Nos, 2 ([152)
u 48 (44 115, Gonee yem 5 % cnydaes.

Tagnwua 1 — MNoBTOPREMOCTE W BOCNEOMISOOHMOCTE DEIVNETATOR

- MewnaBoparoproa CpagHes Mpeasn : o
Tin MprgeEn BOEAPORIBSNHMECTH
CRABETENEHOE MEITL'A,I’.‘, AHERIEHAE, NoETEERSMOCTA 7
METEHANA H R,‘d:'l‘!l
HENBITAHAES MTIRF MIVKET
214 .0
HagoeTaroqHo JaHHE:
4,2 0,4
2
88,5 33 137
CW-AAS
BE3S 451 1651
A0,0 1.6 a.r
44
2.6 4.1 10,4
Manumeap 24,8 0.6
2 HegooraroqHg SaHHER
4.8 04
CV-AFS
30,0 5.3 150
A4
52 6 P 272
213 0.7 4.2
af TDGE]-ALS R 21 BT
227 2.4 5.5
H
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OlworvaHue mabnuyed 1

Tan M dishaparopin Cpeanee Mpasen Mpagen pacnpaMIsogrocT
SR HHM TERE e flaraa AHASEH e FHTORREM DETA 1,
MATEpHAna ; f A, mrlfer
WICTSE T R MK Wrkr
25.4 ¥.2 18.2
3.8 1.4 HenocrartoHdHn OEHHbI
Merareep 2 ICP-OES
L I &8 231
9017 1162 1827

OononHuTensHan MHEOPMALKMA NPUBEOSHa B NPUNOMEHAN B.

11 OBecnevyeHue KA4eCTBA U KOHTPONb

11.1 Ddwan wHdopMauMua

Faagen of ofecnedesri Ka4ecTea W KoHTPONA B OTA8NEHBX CTAHOAPTAX Ha METOOE KOHTPONA ACINEEH
BENICHATE B cebA TpeloBaHKA K RONTRONLHOWMY ODpaIuy OTHOCHTENLHS YECTOThl TECTUROBAHKA W KPUTEDWA
NpHAEMEA. JTOT pasgen Take JoMHeH BENHHETE OCoBEHHOCTH METOACE KOHTPONA YOTaHOBRNEHHOMD KaYecTea
B OTHOLWEHKA ONpegenesds npeaenos obHapyedda (MNMO) W npegena KeasTadukagyi (TR

Cogepwanne pasgence MO « MK gonsso BelTe COBMECTHMO C ONACAHKEM, NpHBEOeHHLM B 11,2,

Meumeps gpyrkx ocoOeHHoCTed METOOO0R KOHTPONA YCTAHOBNEHHOID KaHecTea BKNKYaKT B ceba Tpe-
GoBAHWMA, KACADWWESA NePBOHAYANLHCHR NpOBERKW KaNADpOBKK, XONOCTONS METOOa, KOHTPONEHOMS Nabopa-
TopHoro obpazua (LCS) u T 4., NepeyscneHs B Tatndye 2.

TaGnuua 2— Kpemepwd NpUemneqoct oibekTos Ons KOHTRONA KaYacTed

D bmekr HeTithesied st M_I_'Ir" R O TR TR e DET
afpaiue

Kanufiposodsas spuean R2 = 0.895
MepenydHas NOSERKEE KARNDEOBEH Hanpumsp, ons pryte 1 srsr Baccranosnesse: (20—110) T
HenpapmBEHas NpoReprd Kanniposi Hanpumap, ong priyta 1 seikr Baccrasoenedwa: (B0—110) %
XONocTon METog = [3M
T 0 OHE OHTR L CapEguHa OUanasoHE kanwiposke BocoraHoananne; (B0—120) %
oBpasey (LCS) PRI A ¥ ' !
,ﬂ,yﬁnmﬁ.‘r HUHTW'”H_{EM CapeguHa OuanasoHa kanwiposie CITHOCHTENEHDE OTENoHeHKwE < 20 %
nabopaTopHorg obpaaua

a}) Meppy4yan NoBeoKa KanWEpoBKK BLINCMHASTCA KaWAwid pal, Korga yoTaHaeNHeEaeToA kanwbpoaoy-
HaA KpMEEA, © HCNONEICEAHKMENM CTAHAARTA M3 WCTOYHWKR, STNHYHOMD OT KanWBpoBoHHOND CTaHgapTa.

b} Oomsed GblTe NPOEHANAIMPOSAH O0MH XONOCTOR METOO HA KaKOyio NapTeio. XONocTan MaTpuua,
KOTODEA K COOEDMNT DTYTh, MORET CbiTh HCTNIONBEIOEIHE B KAYSCTES METOOA XONOCTON NPOGE.

c) B kawaoit nagtdd 00dH KOHTRONBHER NaGopaTopHslit obpazey (LCS) » gybnukaT naGopatopsHorng
ofpaaUa QoMmsHe SETE NDOaHANMAMPoEAHEl C NOMOWER Do0aaneHnA DTYTH B XONOCTyC Marpduy. Kpowme
TOFD, CEpTRRHUMDCBAHHER 2TANOHHEA MaTEPKHaN, COSEPMAWLNA PTY Te MOMET BbiTh HCNLITAH B OBYE NOBTOR-
HOCTAR,

MNocne NporcHa Kawions AecATon obpailya ¥ & koHUye kawgoro Habopa ofpaayos HeoDXoQuMo NpoH3-
BECTH 3HANKA CTaHOAPTa HeEnNpepeBHoR NpoRepikn Kanubpoeks (CCV). MpoueHTHaA BanNYHHa BOCCTAHOBME-
HHAA ONA BTYTH QONMHa cocTaenate or 90 % go 110 %. Ecnv npoueHTHAR BENHMYKHa BOCCTAHOBNEHHWA QNA
ETYTH B cTaHgapTe SOV BRIXGOWT 33 NPEgens AaHHoro guanaacHa, craHgapt CCV gonmeH adandaupoaatech
MNoaToOpHC B Npegenax 12 4. Echv penvqyHa BCCCTEH0RNEHWA OCTERTCA 33 Npedenamia JHanasoHa i nocne
ITONG aHanya HectxodHMo NPepaaTe M NPCHIBECTH TEXHHYeCkDe OOCAYHMBIRKE CHCTEMEl, YTO0E BEPHYTE
28 8 ONTHMansHce paboyes cocToskke . Boe ofpasys, 3anpyweHHLe TEpEa NOCNeqHM YCNeWHBKM CTaHgap-

10
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Tow CCW, MOMYT YREILIBaTLCA B MPOTOKOMNE WCNBITAHWA, 8 Boe 0Dpailk, HCNONLA0BAHHLIE MOCNE HEYEaYHorD
cradgapta CCV, JonsHel NOQBEQRraTECA NOBTORHOMY AHAMNAY ¢ HOBOH KANKMEROBKOR,

11.2 Npegen ctHapyxendn (MO0} 1 Nnpegen keadTHgWEauKi (MNK)

Cnegyiolan IKcnepiMeHTankHan Npouedypa BeINONHABTCA ONA onpedenedin Nnpegena obHapyHeHWA
MaTaaa K Npedena kBaHTAEHRaLWK PTYTH.

Hie NpUBCOMTCA ONACaHME IKCTELUMERTANLHOR NDCUEOYPE, KOTOPaA MCTICNLIYETCA ANA onpegene-
HiR MO 1 TN cogepsanna pTyTH.

a) NpovIBecTi TOYHOS SIBELMBAHME COOTEETCTBYHIWETD KonW4ecTEa obpasya Gel codepsanka pTyTKH
[HANpKMMED, CTAHOAPTHOM, CEpTHEMUMPOBIHHOM CBPa3La) MNK KIKoro-NKBa apyronos coeqHHEHHA, Co30aK-
WErs NoMexik ANS aHANKW3A B COOTBETCTEWM C NPoUEaypon, YoTaHOBReHHOR 8 paagene 7. MNoMecTiTs obpasey
B Ea#AbIR NaGopaTopHeliid cTakas (9.2, nepeddicnedia b une d wnn o). Jadsyio onepadiio Hectxod Mo no-
BTOPHTE HE MEHEE 5 paa.

bl DoGapnTe B Ka¥Obid XHMUYECKMA CTakad 10 MK 0TYTH © HCNONEIOBAHWERM MATPWHYHOMD PACTROPS
(4.2, nepedurcnedse ).

C) BuINONHWTE NPOUSOYPY HCNBITAHWA COMMAacHa Daszgeny 7  NEMMEHEHWEN DIINOHEHHA H CNEKTPoCcKo-
MAYECEMN MIMEDEHMA,

d) NpoKasecTH pACYET KOHLEBHTDAUWMH PTYTIA {MKNT} cormacko pasgeny 9 o onpegendTs NpougHTHOR
BoCCTadoanedke NobapneHHor pTyTIH ONA EawI0ro 1Ml oGpasuca.

G-M

Elm

| ]
rae SR — BenqYdHa BoCCTaHoENeHWA Dobaane ol pTyTH, %,
C — HIMEPEHHAA KOHUEHTEIUWA, MENT,

M — macca obpasua, r;
SA — penwusna goGaskm (10 sKr), r.

MNpoUeHTHAA BENWYMHA BOCCTAHOBNBHWA DTYTA OOMKHA HaX0OMTRCR B AdanaszoHde oT 80 % oo 120 %
4nA Kawooro W3 obpasyos. ECNKM 3HAYEHWE BOCCTAHOBMNEHHA BRIXOOWT 34 0aHHbLe Npenens: ans noboi ka
BLDOpOK, BCIO NDOLEQYPY IKCTPAKUMM 1 AHaNMaa Heobxoguso MOBTODMTE.

@) MOM sMosHO NONYYHTE NCCDeOCTEOM PACYETA CTAaHOAPTHOMD CTENOHEHHA 5 ANA BEOCDOK [MUHHMYM §)
aHandia. dared CTAHOAPTHOE OTENOHEHME YMHOKABTCA HA AHANEHWE KDMTERHA CTee0OeHTA (LKpUTEDHA) ONA
obwers Yucna selbopos (1) ans cTenedd caobogsl - 1. CnWcol adades i kpuTeprA CTeo0eMTa (KpHTepHa ]
ana 6—10 euIGopor NoWBcOWTCA B Tabnkue 3.

fMpusep — dna § esbopox U § - T = 5 cmeneyey cacbodsl aHavenue t bydem cocmaanams 336

Mpumeyadwe — Bos AHANMMIR, BCNONEAYEMEE A0A pacdeta NOM, gomneHe BeiTe NOCNS0OBRSATENEHBIME.

TaGnwuya 3 —MNpeaens obHapysedR MaTona =1 - sn—1

Unene afpasuoe (subapas) Tnasenns kpH1Epdn Cramaenra (LapaTeprs) (Q0BEpRTEnsHEA yposens 88 %)
L 336
T 314
& 3.00
A 2.80
10 2.82

i MK onpegenaeTcA NocpegcTeos YMHoHeHnA NOM 1a koxpduuxesT 3.

Fasusie NaGoparopyd MoryT MMETs padtslie 3saderdna TTOM « T

B obwem NOM co avaderdens 2 wenT (MK 10 M) CYMTASTCR O0CTHAHMMEBIM TEW KCNONBEIOEAHKA SakH-
HOMD METoOa, OOHAEKD 3T JHaYEHMA IBKCAT OT Kaxgor npwbopa.
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Mprnomexne A
(CApaeo4YHoe)

MpakTHyeckos onpeaeneHAC COOEEAHKA PTYTH B NONHMEPRaX, METANAAX H ANEETPOHHBIX
yeTponeTeax nocpegeteom CV-AAS, CV-AFS, ICP-ODES » ICP-MS

A1 OSopyooEaHne
Hume NPUBEOEH NPRUMEE HCAOME3YeMoro COopyaoeaHnR.

ADCOROLMOHHRIA
Coovn

echnesuarap

PeSHLMOHH &
cocya,

:

Harpa e
YOTROACTED

Pucyrol A1 — HarpeesTansHeIR PRakTtop, COHELERHEI PESHLMOHHBIM COCYE0M,
pgadnermaropos 1 aboopbunmoHHEIM COCYaom
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Tagnwua A1 — MNMporpamies MERISONHOBOID PEIN0HEHA {Npamep) obpazuos (BeIXDOHAR MOWHOCTE ANA NRTH Co-
Cyooa)

Crepagun Bpews, muk Brnognas wowkocts, Ba Ozpnenae orparayana oo, MMNa
1 5 4040 3.5
2 5 G040 3.5
3 12 0O 3.5
4 20 | 4.0
5 3 500 4.0
CTaawA BEHTHIRELAK 20 o —

A2 TH'FIMH'-I‘ECKD'E PAZNOEHWE — CHCTEMD aManeraMalwe 30noTa

A2 Obwan mHbopsauwa

CrcTema cocToMT W3 kT pa Qne yaanaHna pryTe, NeY QA Harpesa obpazga, nedw gnys peancsednn obpaaga.
QEMAHABHILLMHA Doy TENL, Neds 4R Ciopa pryTd, aboopbumoHHas AueiEa onA aTorHo-abcopiyMOHHGE CNexTROMETDHA
METOOOM €XONOOHI Napas vy hnyopecUEHT HAR AYERKE QN8 STOMHO-INyOPEClBEHTHOR CREKTROMET DKM METOL0M $X0-
NAOgHOM Napay, NEPEXNYELMA ENandy, SCNWpaTop, PECRogomep 1 T4, OoHaso HeroTopee 1l TakW: farTopoe k8x
sthdiert sarpeus, wosddinyweHT paziaeneaHE M HOKEHEEHWA DONYHEHHLX PEaynLTATOE JoN#HEl DbITh NOOTESPEESEHR!
ONA ASHHDI METOAE.

£ ﬁ H I
T e
] e || X 1}

—)
A ¥

diuneTp gRA yoanenss preTe B rpyfBka gna cropanae; C nedk Ane Harpaas ofpasua; D mEsE A0A paInaxeral sSpatya
rasopas ApOMEBRNEA; F — goywatens; G — npeds ans cBops pryre H TpyBka ana chapa pryme; | AtomHe-aBeapAudandHan

o

™ =

HYEAKA SEDNOOEGIS NEpas, J — nepeemosakwed knanaq; K NMOBYLWEDS PTYTH, L acndparop; M PEcEDLD DN B

Pucynor A2 — Crama obopyaceadnA ¢ AAS (nprsap)

A2.2 MNaz-HOCUTENE

B keqecTes raza-HoomTans o0bbIYHD MENoneE3YeToA Boagyx. Taa. 0DoralwaHHEN KRCHoRoooM, Takse MomeT beime no-
NoMs3I0BAH B KS4ECTEE [A33-HOCH TENR.

KrHonopog sosseT NpRBECTH & BA3peIEy BCNEOCTEVE DBICTHOM CTOPDAEHWA B MEYM ONE Haipeeda 0Opazua. 8 pesyneiara
HEM MFHOBEHHG NORENRETCH SOMbLIoS KONUHECSTEO NDOOYHTIE CTODaHWA, KOTODEE MAONYT MOSBELIWETE HATANWIATODHYH
CNOCOOHOCTE HIHHETD NAOTOES NE4d DAZNOHEHNR, WNH HBCTE PTYTH, NONYHE8MOR N DAANOKEHAH, MOMET M3MEHATLEA
B ORGAG pTyTH. CrNegosatansHa. TEMIEpETyDE HErpeea v CROpPOoSTY NaTORS 0OmeHbl BeTe TWatensHo nogodpads. oA
Iy OEECUEHTHEA CEETROMETRNY HEOEXOOMKD NDUMEHBEHME 338 AL

BoA pryTe B rase-HOCHTENS 40EHE OBTe YOENEHE © NoMOWED dnsTpa, WETOTOENSHHID W2 SKTHEWDOBaHHOMD
YITIR WA 200aTOR CETHN.

A.2.3 HarpeeaTenkeHEIW 3NEMEHT

TpyGra ONA CrOpaHWA WINOTORNEHE W2 KSpAMURK WY KkBapud. Cocyaw ans obpaigos coendHel M3 MaponpoyHbix
marepyanos. NMpy aHammas xegrex obpasuoe, cocyd JomeeH BeiTs BIraTOENEH W3 KESPUAE WK KEpEMHEA (HE COOSpHa-
LIMX ETY TR

A.2.4 MNMeys ONA PaINoOXEHWA

Karanuaatop. TEKOK ¥88 OKCHO MEPraHUE. DRCHO MEDW, OHGHO HOGAnETE MnM ORCME NASTHHBL NOMELLART Yepel
TEyBxy ONA CHTEHKA B NeYs ONA PAINHEHNE Takd obpaaoi, 4100kl PRIN0HATE NoO5E OPIaHWHECKKME BRELIECTEE, 1 CO-
BOMHEHWA OTYTH, NDH 3TOM TEMNEPaTYPa W CHOPOCTE MB38-HOCHTENA S0mEHE Dae TIAaTENBHG YoTAHODBNSHE 4NA NPESOT-
EpAWEHNA COpE308aHMA ORCHOE DTYTH.
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A.2.5 ObopyooBaHnA ONA MBITEA M CYLWEA

Ecni CHCTEME MMBEST TOMKY NEPESIUTEHOSHHA B &8 TEyDax M HY#EA8TCA B OUYLUSHMA BNAM, OdNEsgalMn ooy-
wiTens yaobHes B obpawasnme i OBCImeHMBEHNK, YEM COVIHTENRM, B $0TOQLIE B KE=ESCTHS BNArcnorna THTENA HCNoNe3YHT
nEpEnapat Marder. Takse Donee adparTnEHLIE PESYNETETE BRINK nOAyYeHEl, KOMS rA3080E NPCMEBANEY KENDNE3nEa-
FKCE 00 CYWER. CTaHaapTHei GythepHbIl pacTeop Jonwes OuiTe HCNoNEIoBAH OANA CTHDEA rE3a.

A26 Tpybra anm cbopa pTyTH

Mpuareep TpyBed OnA cBO0E OTYyTH NPWBEOSH HA pHCYHRE & 3.

B usHTpE sRApUEEA CTERMAHHOR TPy DR pACHoNomEH yTiyBneHme, Cogepralles, 8 YE2IaHHOM NOPAOKE, MEarrsys:
CTRYRKY HEHPUEEOND CTEKNE, PTYTHYED NOBYLUKY, W MENKYID CTPYHEY HESDLBEBONI CTERNE.

F"EHMEFH:! B MANIT#METRER

A C B C

0.0 26
L0 24

100 = 200

A EHSPUEESH CTERMAHHER IiJ:f'E-E:I.; B— BATYTHIR NOSYLUWHD, C HENEAR CTRYHLD KBS FUSH0M JTEKNA

PucyHor A3 — TpyOka gne cBopa pryTd (npakep)

TepmoyCTOAYMBERIA NOPMCTEIR HOCHTENE (NEQIAT ], NOKDBITEIA J0NOTOM, MCNONBIVETCR B KAYSCTES LTYTHOR NOBYLL-
t. Tedke gnm cBopa prymy oonxHa Geite npegesapnranksHo Harpeta go 150 "C, wrobw npegotepatiTe cDop OpraHymHeskms
razoB ¥ Bogel 2 Noeywks. Dpraddyecie radel 1 Badd, npy nonagadne g aboopbunoHHyH Mnn iy opecUEHTHY R AYSRRY,
DyOyT COZNEBaTE MOMEXKE ONR M3MEDEHNR PTYTH,

A.2.T Anvanws cogepeaduA pryta B CCFL

B cnywae CCFL-oDpazua, nape pryme soabysadt H480Te NAPOE DTYTH NONYUYSHHEE NpW HSMPESEHAN DoEDnKog
COFL-namne. MonyqeHHelE NApLI PTYTH 2ETEM NONAA3HKT B 8T0MHO-S000pEUMDHHBIR CNEETROMETE OMA NEMEPEHKA HO-
AWHBECTER PTYTA Ba3 amansramayny. MHTerparop HE4MHaET nanyyars yNsTparhuoneTosse My-d, KHE TONLXD HESHHaaTcs
HArpae.

Cxama (npemap) CNEKTpoMeTpa GNA TEDMAYEcHorg paznoaeHsHaaromMiod aboopbusr ons CCFL noxasada wva pu-
CyHES A9,

D C

{tm

b=

F g/e H
Imlcs

A — yorpofcreo ygananes pryte; B — soagywsed vaces; © — keapugsess narpesarencHas roytes; D — weapuesan nagouks;
E — rpapuesas adcopbepymowas sooatsa; F prythad namna; G — aromuo-abcopGusanns @ getecrop; H — cysmartag,
| = ANEWMBEHT NMTAHWA © BOHTPONASpoM; J — narpesaTens

Pucyrnon A4 — Cremd (NpAMED | CREKTROMETPS ANA TERMAHEIKOID DEAMIEEHA'STOMHOE aboopbuww ans CCFL
14
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A3 MapameTpe npubopoE

YEAZAHHLIE NAPAMAETPE NpUBopoE — 310 NpMMaps paboqdy napadaTpos NPMEopoBE. KOTOPEE MOTYT BhiTe paIHs-
MK, THE KAK ANA OT8eN60HEE NpWuEopos MoryT NoHago0uTECH ansTEpHETHBHLIE NEPaMETpll. PEKOMEHIYETCA MCNONLIOBETE
YEAIEHHEIE ZHAYEHMA NNUHEI BOMH N OTHOWEHAR MECCE! K 38pAay; B=0op QpyrHx NapaMeTpol 8 D8HHOM KDHTEECTE MOMET
NPAESECTH K HEZOCTOBEPHEM PEIyVIETETEM.

a) CAW-AA5 (AramHo-aGoopBunoHHaR COBKTROMETRHA XONGSHOM Napa):

- MeTOMHRME CEETE. DE3ANEKTPOOHAR PA3PROHEA FEMIE MM NaMNa G Noabin KETOOoM,

- AnuHE sanHe: 2537 1M

- WMPWHA CHEETRAEneHDN nonocel: 0,7 H,

- MpOAYs0HHBR raa; Ny nne Ar.

b) CW-AFS [AToMHO-hnyopaCcUEHTHER CHRSKTROMET PUA RONOOHNT napa):

- WMETOHHME: Hg narna © noneim i@arogom, 7o8 30 mb. anaHaE sonds: 25837 s,

- OTRHUATENEHDS BRICOKOE HENpRESHnE 360 B;

- Temnaparypa nesn 8O0 C;

- ra3-HOCKTENE noTakd Ar 08 nivud, 23wptHeE a3 1,0 nises;

- NpoMblIBo<HaA Bopa: 6 %-Hans HNO,.

c) ICP-DES {OnTyYeckan aMrCCHOHHAR CHekTOoMETEMA © MHOYKETHEHD CERZAHHON NNES3Mon )

- OnuHE sanHe: Hg: 194 227 = 2 (2-3 NOpASOE] HW;

- MOWHOCTE BRICOKOHACTOTHOM reHepatopa: 1150 Br;

- YACTOTE BeICOROHSETOTHOM reHepatopa: 27,12 M

- naanaHne A 0,16 MMa:

- TES-HOCWTEME AN DENSHOADWMA a3 14 iy, ecnosMoratensHbil aa: 0.5 niens;

- WMHTAHCHEHOCTE NommowaHns obpaua 1.6 n'mad.

d) ICP-MS {Macc-cnesTpomaTnHA © MHOYETHEHD CEAZEHHDE NNAMMOR )

- vz = 195, 200, 201, 202 (oTHoWweHWE MBCCL K 2apAgy Hg b

- MOWHOCTE BRICOKOHACTOTHOM edepaTopa: 1200 BT,

- YALTOTE BeICOROHSCTOTHOM reHepartopa: 27,12 My

- pnaanasdue Ar 0,28 MMa:

- TH3-HOCATENE A crnasganwwn raz 16 niwe, eecnoMoraTensHeit /@3 1,0 niaaa.

Monaxedue ropensw, otBop ofpazua no rmybeHe, MPRICHTANY, BERTIEAMM, MRHL — B808 YONOBWA S0MEHE BhiTh
AMTHMHANPOEAHE NEPSD MPOBEASHWEM MIMEPSHAR.

g] TOG-AAS (AromHo-aBoopBUnoMHaR CREKTROMETDRA METOOOM TEDMHYECHROND DEANOHEHMA {3MANErEMALHK 30-

naral:
- WMCTOMHME CEaTal PryTHaR (C Napamd) NaMNa HUIKOn dasneHuH;
- OneHE BanHed: 255 T HM;
- FAZ-HOCWTEMAR: BOIAY S HNK KMCnapad.
15
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Mprnomexns B
(CApaeo4YHoe)

Paaynuratel MexnabopaTOpHLIX CPABHWTENLHLIX MCNLITAHWA
Mos. 2 (1152) » 44 (IS 44)

Tabnuua B — CrarderH4ecens nandee ans TONG)-AAS

“]::5_;:'::“ MapameTp o, MRE ¥, MK n LT L X T T, MEED s mrelkrn & omarik
5 44-04 Hig 31,28 K 18 0,248 0.6% 1,60 4,149
HE 44-06 Hog 56, 83 853 g 0,76 21 I A0 B.70
15 44-08 Hg 2287 24 15 0,856 240 1,98 547
Tabnuua B.2 — CrardcT<ecEns QaHHeE ans CW-A45
Dfpasey Napamers Mk W, e riRe n sprl, marlir v, pAr K s(1, Ml . marler
I MO e
152-C10 Hig 21.4 25.3 | 25 7.0
HegooTaTaduHn qadHsr
s2-C11 Hg 4.2 4.5 2 0.1 04
I52-C12 Hig 88,5 100.0 A 1.2 3.3 4.9 13.7
l152-C13 Hig 8835 1000 A 16.1 451 a0.0 165, 1
15 4A-04 Hig 30,03 33 15 0,55 1.55 1,32 370
= 4/-05 Hig 52 58 [ 13 1.45 4,07 378 10,59
TabBbnuua B.3 — CrardoTH<ecEns Naddee ans CW-AFS5
Dpaessy Mapamet T, ML W, WIYEE " sirl, Ml r, MrlEr iR L Mk &, M
W TR ap P : - J : 4 AR s SRR o
lE2-C10 Hg 24.8 25.3 2| 0.z 06
HEAOCTETOHHD SaHHB
I52-C11 Hig 4.8 4.5 3 0.2 0,4
15 44-04 Hg 3p.2 33 18 1,80 5,32 5,35 14 849
s 44-05 Hig 546 53 18 2,65 7,14 Q70 2716
Tabnuwua B4 — Crardciv4ecens Qandee anq ICP-0ES
CEI":“ iy p.u MapameTp . sIisr ¥, MK 2] s{7, M LAY TS SR marfkr R, srier
[RI=lpl ] P o a b
I52-C10 Hi 254 25,3 & 2.6 ¥.2 6.8 192
I52-C11 Hig 18 4.5 | 0.5 1.4 HeEsooTaTOdHO DaHHB
I52-212 Hiy a0, 7 100, 0 ] 3.1 a8 g2 231
Hs52-C13 Ho q201,7 1000 | 41.5 16,2 GH.5 1927
roe m — cpagHes apriMETH-ECKOS peIyNETATOR MENLITAHWA,
¥ — CCHASEESMDS IHEYSHWE;
M — YHCND NPUHATEY DedyNsTaToe;
&ir] — CTHHAADTHOS OTHNDHEHKWE NOBTORAEMOCTH
{— Mpagen MOETOpASMOCTH,
(R — CTAHOADTHOS OTEAOHEHME BOCNPHAISIIHMOCTH,
R — npegen B0cnpoMzBooMMOCTH.
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MOCT IEC 62321-4—201

Mpunomxerae 04
[cnpaBoyHoE)

CeeneHHA 0 COOTEETCTEMN CoLINOYHLIX MEMOYHADOAHLIX CTAHAAPTOR
MERIOCYARPCTREHH LIM CTAHAAPTAM

TaGnwuya JAT

&

OhoaesuaHAE SERAGYHANT
MERLYHAPOGHOrD CTRHLIPTS

Crenare
CoOTHETE TEAR

OEraHAYERAS 1 HAMMEHOERHHE COOTEETSTEYHLIEID MEKIOCYDAPETEEHHDID
craHdapTa

IEC 62321-1:2013 1oT FOCT IEC 62321-1—2016 aOnpegsnsHie pernaseHTApOBaHHBI B8-
WECTE B aneKTROTEXHNYSCEAE ManenuAs. YacTs 1. Beagarue v obzope

IEC G2321-2:2013 1T FOCT EC 62321-2—2016 aOnpegsnaHie pernaseHTApOBaHHbI Ba-
WECTE B 3NEKTRATEXHMHESKMY naganuay, Yacre 2. Pasboprs, orcoagn-
HEHWE M MEXSHWHECKSR NogroToska obpauas

IEC 62321-3-1:2013 1ot MoOCT IEC 8§2321-3-1—20M6 «0npepanskie pRIMAMEHTHDDEIHHEL
BEWECTE B aNSKTPOTECHMHSCKME nagenwAs. MacTe 3-1. CrpuHuHL Ala-
T3 CEWHLE, pTYTIA, KagmuwA,. abuwero xpama 1 obwero Sposa meTogom
DEHTTEHONYOPECUBHTHON CNEXTROMETDHHS

IEC 62554 —

150 36961987 Moo FOCT P 52501 —20058 «Boga ana naboparopHonn asaneas. TesHW=e-

CHHE YOIOBAA -

OTEETCTEWMA CTaHOapToR:

- IDT — WaeHTHHHBIE CTAHOERTE,

* CODTEETCTRYHILWMA MERMOCYOARCTESHHBIA CTAHOADRT UTCYTCTEYET. [0 B0 NPWHATAR DEEOMEHOYETCA HCMDNRE30-
BT MEPEEOS HE PYCCEAR RIBIE OAHHOMT MEMOYHAPOOHOND CTAHOSPTA.

I PHMEYMEBHHE — B HactoRwss Tabnuue wononk3osadsl CNeOyziiie YoCnoEHES OBOIHEHEHKA CTEMEHN 0-

- MOD — pogudHUHpoOBAHHER CTARAAPET.

1
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BEuGnuorpadua

[t] Ballery Industry (EPBA, BAJ and MEMA), Slandard Analytical Method for the Determination of Mercury, Cadmium
and Lead in Alkaline Manganese Calls using AAS, ICP-0ES and “Cold Yapor”, 1938

[2] USEPA3IN5A:18998 Microwave assisted acid digestion of aqueous samples and exiracts

[3] 15062081879

[4] IEC 62321-5:2013

(CBY-panyyeHiA © NPUMEHEHREM BICNOTHOM MgQPpOnnza soaHsx obpainoe u aKCTREETHE-
Hblx BEWECTE)

Chemical products for indusirial use — Sampling — Yocabulary
iMpogyeTe AnMmw=BcEre Texnw=acens. OrBop npab. Cnosape)
Dratarmination of cerdain substances in electrolechnical products — Part 5 Cadmiom, lead,

and chromium in palymers and elecironics and cadmium and lead in matals by ARS AFS,
ICP-0OES and ICP-M33

OnpeganaHHs pErMEMEHTHROBAHHEX BELWLSETE B SAEKTPOTEXHWSECEAR Manenuax. Hacre 5.
OnpegensHve KEOMAAR, CEMHLE A XPoMa B NONAMEQREY M 3NEETROHHEIY S8CTHE CHETEM, 8
THHHE HAIMWR W CEHHUE B METannax seTonam A8S, AFS. ICP-0ES » ICP-M35)

HDI'ID.I'IHH'I'EIII:HI:IE HMCTOYHWMHEH,; He NPOUEMTAPDODBAHMEIE MO TEKCTY

Us ERPA GBI OC: 2000

US EPAGDZ20A 1998

LS EPA 1631

LS EPA 2457

US EPATATI 1008

US EPATATA 1548

US EPA SY-B4E

JELIOSE

JEL30S

Inductively coupled plasma-alomic amission spectrometny
(MaTon SMMCCHOHHOH CRSKTROCKONHE & MHOYETABHD CBRIAHHDA NN23IM0H |

Inductively coupded plasma-mass spactrometry

[Maco-cnexTpoMETPHA © MHOYKTHEHD CEAIAHHOA MNAIMOHR)

Mercury in water by oxidation. purges and trap, and cold vapor atomic fluorescance speciromestry
[CNpeOENEHWE COOEDHEHHE DTYTH B BOOS C NPAMEHEHBEM ORCAOWDOBIHWA, OEE3panmea, huns-
TRPOE-NOEYLWEE M ATOMBEO-GIyOPECLEHTHON CNEXTROMETIRA METOSOM 4X0N0OHOM NApas)
Mercury in water by cold vapor alomic fluorescence speciromatny

[CnpegeneHnE COOeEEaHIEA DTYTH B BOOS © NDHUMEHERNEM BTOMHO-hMyOpEcLEHTHEIN CREXTD-
METOWA METOS0M #XOMOOHOM Napas)

Mercury in solids and solubons by thermal decomposition, amalgamation and atomic absorption
spectrophoiometry

[CnpegenNEHWE COOBEHHUA PTYTH B TESRObI BAWSCTEAX M DaCTEOPAN & NPHMEHEHMEM TEPMIE-
HECKOND PEANDHEHWA, AMENLIEMALHK 1 aToMH0-80C0p DUMOHHDA CNEKTPOMETRIAM)

Mercury in sediment and tissuee samples by alomic luocrescance spactromedtny

[CNpeOEnEHYE CONED#EEHIEA DTYTH B OTNOHEHARY M THEHEELIX ODpa3uay C NPMMEHEHWEM ATOM-
HE-ENYOPECUEHTHOR CREKTROMETDHA }

Chaptar 1 — Quality Conlral

(Mmaesa 1 — KoxTpone ga4acTsa)

Praciical guantitative analysis pracedure for mercury contamed in flucrescant lamps
(MpasTvyecras NpOUSNYDE HONWSECTEEHHOND BHANWZE pTYTH, Cogepwawakcn B0 dnyopec-
LEHTHEIX NTaMNEx)

Praciical method for the determinaton of mercuny fled in fucrescant lamps for backliighbing

(MPAETHYSERMA METOR A CNEEGENEHWS PTYTH. COORDHEWERCA B0 dMyOpetUaHTHBL. RamMnax
ANA JE0HEM QUESLWEHKA )

EU Comol'Lission, Decision of 9 September 2002 astablishing revisad ecological criteria for the award of the community
eco-labed to light bulbs and amending decision 19593S68/EC; 2002/ T4T/EC

California Envirenmenial Protection Agency, Procedural 50OP Mo, 914-5, Preparation of Cold Cathode Fluorescent Lamps
for Mercury Testing. including WET and TCLP, Department of Toxic Substances Confrol Revision No. 2, 2004
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¥OK 621.3:5343 272 81(083.74)(478) MAKC 43.040.10 o

Knoyense cNOBA; DEMAaMEHTHIOEIHHEE BRWECTES, 060PYIORAHKE ANEKTPOTEXHHYECKDR

18

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 23 /24
CTpaHuua gokymeHTa - https://GostExpert.ru/gost/gost-62321-4-2016



https://gostexpert.ru?utm_source=pdf&utm_medium=64055
https://gostexpert.ru/gost/gost-62321-4-2016?utm_source=pdf&utm_medium=64055&utm_term=page

Pepartop B.H. Wivenssoe
TexHrmeskwd pagartop MLE. Yepenuoea
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