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MpeaucnoBue

EBpasuiickuin coBeT No craHgaptusaumu, metponorum u ceptucpukauumn (EACC) npeacrasnset coboi
perMoHansHoe ob6beAMHEHME HALMOHANbHLIX OPraHoB NO CTaHAapTM3auMmn rocygapcrs, BXoaswmx B Coapy-
»ecTBo HesaBucumbix Mocygapcts. B ganbHenwem BO3MOXHO BCTynneHne B EACC HauuOHanbHbIX opra-
HOB MO CTaHZapTM3aummn APYrux rocyaapcrs.

Llenn, OCHOBHbIE MPUHLUMMbLI M OCHOBHOW MOPSAAOK NPOBeAeHUs paboT MO MEXrocyaapCTBEHHOW CTaH-
aaptusaumm ycradosneHbl FOCT 1.0—2015 «MexrocygapcrBeHHada cuctema craHgaptusaunn. OCHOBHbIE
nonoxeHus» n NOCT 1.2—2015 «MexrocygapcrBeHHasa cucreMa crtaHgaptusaumu. CtaHgapTbl MEXrocy-
JapCTBEHHbIE, NPaBMIia U PEKOMEHAALUN MO MEXTOCYAAPCTBEHHONW CTaHgapTu3auun. Npasuna pa3paboTku,
NPUHATUA, OOHOBMEHUS U OTMEHbI».

CBeoeHus 0 cTaHgapTe

1 NOArOTOBJIEH Hay4HO-npou3BOACTBEHHBLIM PECMYBNUMKAHCKUM YHUTApPHbIM npeanpusituemMm «beno-
PYCCKMI rocyqapCTBEHHbIA UHCTUTYT cTaHgapTusaunn u ceptudpukaummn» (benlMCC)

2 BHECEH lNoccrangaptom Pecnybnuku benapycb

3 MPUHAT Espasuitickum COBETOM MO CcTaHgapTusauuu, MeTponormn u ceptudpmukaumm (NpoToKon
Ne 49-2016 ot 28 utoHsa 2016 1.)

3a npuHATME cTaHaapTa NporoiocoBanu:

KpaTKoe HalMeHoBaHWe CTpaHbl KOA CTpaHbI COKpaLLlEHHoe HanMeHoBaHUe

no MK (UCO 3166) 004—97 no MK (MCO 3166) 004—97 HaLMOHAaNBHOro opraHa no craHgapTusauuu
Benapycb BY roccrangapt Pecnybnukmu benapycb
KasaxcraH KZ roccrangapt Pecnybnukn KazaxcraH
Kblprbi3cTaH KG KblprbiacTaHgapT
TagKukucTan TJ Tamxukcrangapt

4 HacTosLmMin MeXrocyaapCTBEHHbIM CTaHAAPT MAEHTUYEH MexayHapogHomy ctaHgapTy IEC 62321-4:2013
Determination of certain substances in electrotechnical products — Part 4: Mercury in polymers, metals and
electronics by CV-AAS, CV-AFS, ICP-OES and ICP-MS (OnpeaeneHue pernaMmeHTUpOBaHHbLIX BeLEeCcTB
B 9NEKTPOTEXHMYECKMX m3genusx. Yacte 4. OnpegeneHue prytu B NONMMEpPax, Metannax u SneKkTpoHuKe
metogamm CV-AAS, CV-AFS, ICP-OES un ICP-MS).

MexxayHapodHbld CTaHAapT pa3paboTaH TEXHUYECKUM KOMWUTETOM no craHaaptusauum IEC TC 111
«CTaHgapTtusaymsa B obnacrtu okpyxatowen cpeibl OTHOCUTENBHO INEKTPUYECKUX U ANEKTPOHHLIX TOBApOB
n cuctem» MexxayHapoaHoOn anekTpoTexHmyeckon komuccun (IEC).

MNepeBoa ¢ aHMMUICKOTO A3blka (en).

OdwmumanbHble 9K3EMMNMAPLI MEXIYHAPOAHOTO CTAHA4APTa, HA OCHOBE KOTOPOro MOATOTOBIIEH HACTOALLMIA
MEXTOCYAAPCTBEHHbIM CTaHAAPT, U MEXAYHapPOAHbIX CTAHAAPTOB, HA KOTOPLIE AaAHbI CCbIIKM, UMEKTCA B
HauunoHansHom choHge THIMA.

B pasgene «HopmaTuBHbIE CCbINIKM» U TEKCTE CTAHAAPTa CCbIMKU HA MEXAyHapoAHble CTaHAapThl ak-
TyanuaupoBaHbl.

CBeeHus 0 COOTBETCTBMU MEXIOCYAAPCTBEHHBIX CTAHAAPTOB CCbINIOYHBIM MEXAYHAPOAHLIM CTaHaap-
Tam npuBeAEHbl B AONOMHUTENBHOM NpUnoxeHun O.A.

CteneHb cooTBeTCTBUA — maeHTu4yHas (IDT)

5 BBEJEH B IEMCTBWE nocraHosnexnem Mocctanaapra Pecny6bnuku Benapycs ot 19 asrycra 2016 r.
Ne 66 HenocpeaCTBEHHO B Ka4eCTBE rocyaapCTBEHHOro craHaapra Pecnybnuku Benapycb ¢ 1 anpens 2017 .

6 BBEJJEH BINEPBbIE

UHebopmayusa o esedeHuu e Oelicmeue (npekpaweHuu Oelicmeus) Hacmosweao cmaHdapma u usme-
HEHUl K HeMy Ha meppumopuu ykasaHHbiX ebilie 2ocydapcme rybrukyemcs 8 ykazamersx HauluOHabHbIX
(2ocydapcmeeHHbix) cmaHdapmos, u3dasaemMbiX 8 amux e2ocyfapcmeax, a makxe e cemu VHmepHem
Ha calimax coomeemcmeylouux HayloHarbHbIX (20CydapcmeeHHbIX) opeaHoes rno cmaHdapmu3ayuu.

© lNoccraHgaprt, 2016

HactoAwmn craHpapT He MOXeT OblTb BOCMPOU3BEAEH, TUPAXXMPOBAH U PAcnpOCTPAHEH B KayecTBe
odmumnansHoro nsgaHua 6e3 paspelueHusa Foccrangapra Pecnybnuku bBenapycb
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BBegeHune

LLMpokoe ucnonb3oBaHUE W3ENUIA INEKTPOTEXHMYECKOTO HA3HAYEHMSA MOBLICUIIO BHUMAHME K KX
BO3JENCTBMIO Ha OKpyXaloLyto cpegy. Bo MHOrMX cTpaHax mMupa Oblniu MPUHATbI TEXHUYECKUE JOKYMEHTDI,
npegycmaTtpuBatoLMe onpeaeneHHblin Nopaaok paboTbl ¢ 0TX04aMU, BELECTBAMU U 3aTPAYEHHON SHEPTUEN
NpW MCNOJSIL30BAHUM SNEKTPOTEXHUYECKUX U3LETTUNA.

Mcnonb3oBaHue Takux BewecTs, kak ceuHeld (Pb), ptytb (Hg), kagmuin (Cd), wecTtuBaneHTHbIN XPoMm
(Cr(Vl)), coaep>xalMincsi B HEOPraHMYECKMX M OPraHNYeCKnX COeAIMHEHUSIX, a Takke ABa Tuna OpoOMMPOBAaHHbIX
OTHECTOMKUX MHITMBUTOPOB, BKMo4Yaa nonmbpomoudenunsl (PBB) n nonnbpomupoBaHHbie AN EHUNOBbLIE
achupsl (PBDE), B aneKTPOTEXHUYECKUX U3OENNAX PErflaMeHTUPYETCA HaUMOHa bHbIM 3aKOHOAATENbCTBOM.

Lensto ctangaptoB cepun IEC 62321 aBnaetca ycTaHOBNEHUWE METOAO0B KOHTPOSISA, KOTOPbIE NO3BONAT
ONpeaenuTb YPOBEHb PErNaMeHTUPOBAHHbBIX BELLECTB B NEKTPOTEXHUYECKUX U3AENMNAX.
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FOCYOAPCTBEHHbIV CTAHOAPT PECNYEB/IMKN BENAPYCb

ONPEOENEHUE PEMAMEHTNPOBAHHBLIX BELLIECTB
B SNEKTPOTEXHUNYECKUX N3OENMNAX
YacTtb 4

OnpeaeneHue pTyTn B NONIMMEpPaXx, MeTarnnax u afieKTpoHuKe
metogamu CV-AAS, CV-AFS, ICP-OES un ICP-MS

BbI3SHAY3HHE PArNMAMEHTABAHbLIX P3YbIBAY
Y SANEKTPAT3XHIYHbIX BbIPABAX
YacTtka 4

BbI3Hauy3HHe pTyuUi ¥ naniMepax, MeTanax i aneKTpoHiubl
metagami CV-AAS, CV-AFS, ICP-OES i ICP-MS

Determination of certain substances in electrotechnical products
Part 4
Mercury in polymers, metals and electronics by CV-AAS, CV-AFS, ICP-OES and ICP-MS

Jata BBegeHuna 2017-04-01

1 O6nactb NpUMeHeHusA

B HacToswem cTtaHgapTe NpMBOAUTCA ONUCAHWE METOAOB ONMpeAesieHus COAepXKaHnsa pTyTU B NONUMeE-
pax, meTtannax u anektpoHuke metogamu CV-AAS, CV-AFS, ICP-OES and ICP-MS.

HacToawmin ctangapT yctaHaBnuBaeT MeToAdbl onpeaernieHna cogepxanua ptytu (Hg) B matepuanax,
KOTOPbIE UCMOMb3YIOTCA B U3AENUAX OMEKTPOTEXHUYECKOrO HasHaveHuda. K Takum martepuanam OTHOCATCAHA
NONMMEPbI, METANSLI U ANEKTPOHMKA (HanpuMep, NevaTtHble nNnatbl, (PNyopeCUEHTHbIE Namnbl ¢ XONOAHbIM
Karoaom, PTyTHble pene). MpaBuna obpauweHuss ¢ Gatapesimu, CoaepXallMMu pTyTb, NpuBedeHsl B [1].
B xoge mexnabopaTopHbIX UccrneqoBaHui Obina Npou3BeAeHa OLEeHKa METOA0B UCMbITAHUIW TOMBKO MO OT-
HOLLEHMIO K NriacTMaccam; Apyrue MaTpuubl HE N3ydanuchb.

B HacTosilemM cTangapte obpasel paccMaTpuBaeTCa, kak obbekT, noanexaiumin obpabotke n namepe-
HUAM. YTO npeacTaensaeT cobon obpasey unu Kak ero nonyyYuTb onpeaenderca cyObLekToMm, NPOBOAALLIMM
ucnbiTaHus. JanbHenwmne pykoBoACTBO MO MOSIYYEHUKO TUMOBbLIX 00Pa3LIOB M3 FOTOBLIX SNEKTPOHHLIX U3OENUN,
KoTOpble 6yayT NPOBEPEHbI HA COAEP)KAHUE PErMaMEeHTUPOBAHHbIX BELLECTB, YCTaHOBNEHO B IEC 62321-2.
CrnegyeTt OTMETUTL, YTO BbIOOP U/unu onpeaeneHue obpasua MOXET NOBMUATL HA MHTEPNPETALMIO pe3yrib-
TaToOB UCNbITAHUNA.

B HacTodAwem craHgapTe npuMBOAUTCA ONMCaHWE 4YeTbipex MEeToaoB, a uMeHHO: CV-AAS (aTOMHO-
abcopbunoHHasa CnekTpoMeTpus METOAOM «XONoAHOro napay), CV-AFS (atomHO-(bnyopecUeHTHasa cnek-
TPOMETPUS METOAOM «x0onogHoro napax), ICP-OES (onTuyeckad 9MMCCUMOHHAA CNEKTPOMETPUA C UHAYK-
TUBHO CBA3aHHOW nnasmon) u ICP-MS (macc-cnekTpoOMeTpUs ¢ MHAYKTUBHO CBSAI3aHHOW MNA3MOW), a Takke
paccmMaTpuMBaeTCs HECKONbKO Npoueayp NOArOTOBKKM pacTBopa obpasua, Ha OCHOBAHMMW KOTOPOrO 3KCNepThbl
MOryT BblIOpaTb Hanbonee nNoaAxoAALIMIA METOA aHanu3a.

CnekTpomeTpuyeckne cnocobbl aHanm3da CV-AAS, CV-AFS, ICP-OES u ICP-MS nossonatoT onpeae-
nuTb LEeNeBon anemeHT Hg C BbICOKOW TOYHOCTLID (HEONpeaeneHHOCTb HaxoAUTCA B HUXHEW YacTu npo-
LLEeHTHOro amManasoHa) W/Mnu BbICOKOW YYBCTBUTENLHOCTLIO (Ha ypoBHE MKI/KF). MeToabl ucnbITaHWW, pac-
CMaTpuBaeMble B HACTOALEM CTaHAapTe, AOJDKHbI 00eCneynTs MakCUManbHbIA YPOBEHb TOUHOCTM U JOCTO-
BEPHOCTU ANS KOHUEHTpauuin ptytn B gnanasoHe ot 4 4o 1 000 mr/kr. MNpu 3TOM gaHHble METOAbl MOTYT UC-
nonbL30BaTbCA U ANs aHanu3a bonee BbICOKMX KOHUEHTpaUWi.

Ons npaMoro aHanm3a Takke MOXeT ObiTb MPUMEHEH METOA TEPMUYECKOTO Pa3nOXEeHUa ¢ Nocneayo-
wen amansramauuen sonota B coyetaHun ¢ CV-AAS (TD (G)-AAS) ana aHanusa ypoBHA CoAepXaHua pTy-
Th 6e3 pasnoxeHusa obpasua, XoTa 3Ha4YeHUa npeaenos obHapy)keHust OyayT Bbille, YeM NPU NPUMEHEHUN
APYrMX METOAO0B M3-38 YMEHbLUEHHOTO pa3mepa obpasua.

M3paHue ocpuumnansHoe
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2 HopMmaTuBHbIE CCbISIKN

Ons npUMEeHeHWs HaCTOALLEro cTaHgapTa HeobxoAWMbl CReayloLmMe CCbINOYHbIE CTaHgapTbl. Onsa He-
AaTUPOBAHHBIX CCbISIOK MPUMEHSIIOT NOCNEAHEE U3LAaHUE CChINTOYHOTO CTaHgapTa (BKMoYas BCE €ro U3BMEHEHUS).

IEC 62321-1:2013 Determination of certain substances in electrotechnical products — Part 1 Introduc-
tion and overview (OnpeaeneHue pernaMeHTUPOBaAHHBLIX BELLIECTB B 3MEKTPOTEXHUYECKMX usgenuax. Yacte 1.
BeeaeHue n 0630p)

IEC 62321-2 Determination of levels of certain substances in electrotechnical products — Part 2: Disas-
sembly, disjointment and mechanical sample preparation (OnpegeneHne pernaMmeHTUPOBaHHbIX BELLECTB B
ANEKTPOTEXHUYECKMX U3aenusix. Hactb 2. Pasbopka, 0OTCOeaANHEHNE N MEXaHMYEeCKasi NoaAroToBka obpasua)

IEC 62321-3-1:2013 Determination of certain substances in electrotechnical products — Part 3-1:
Screening — Lead, mercury, cadmium, total chromium and total bromine using X-ray fluorescence spec-
trometry (OnpeageneHne pernameHTUPOBAHHLIX BELWECTB B 3MEKTPOTEXHUYECKUX udgenuax. Yactb 3-1.
CKpUHMHI. AHanu3 CBUHUA, PTYTU, KagmMusd, obLero xpoma m obwero 6poma MeTogoM peHTreHodnyopec-
LLEHTHON CMEKTPOMETPUN)

IEC 62554 Sample preparation for measurement of mercury level in fluorescent lamps 1SO 3696, Water
for analytical laboratory use — Specification and test methods (Moarotoeka 06pa3yoB AN U3MepPeHUst
YPOBHS PTYTU B JIIOMUHECLEHTHbIX TaMMNax)

ISO 3696 Water for analytical laboratory use — Specification and test methods (Boaa ana naboparop-
HOro aHanusa. TexHu4yeckue TpeboBaHnsA U METOAbl UCMbITAHWIA)

3 TepMUHBI, onpeaerneHnsa n CokpaweHus

3.1 TepMuHbI U onpeaeneHus

[ns uenei HacToAwlero ctaHgapTta NPUMEHSIIOT TEPMUHBLI U onpeaeneHns, ycraHosneHHole B IEC 62321-1,
a Tak ke cnegyLume:;

3.1.1 pocToBepHOCTb (accuracy):. TOYHOCTb COOTBETCTBUSA MeEXAY pesynbTaTaMu UCNbITAHUA U NPUHA-
TbIM 9TaNOHHbLIM 3HAYEHUEM.,

3.1.2 xonocTon Kanu6poBoOYHbIN pacTBop (blank calibration solution): KanubpoBouHbIi pacTeop, He
cogepxalumi aHanur .

3.1.3 kannbpoOBOYHBLIN CTAHOAPTHLIN o6pasew (calibration standard): BelwlecTso B TBEPAOM UMK XKuUA-
KOM COCTOSIHUM C U3BECTHOW U CTAbUNbHOM KOHLUEHTpaUMUen aHanuTa (0B), MCMONb3yeMoe AnNs onpeaeneHus
Xapakrepuctuku npubopa (kanubpoBOYHON KPUBOI) MO OTHOLLIEHMIO K KOHLEHTpauuuM aHanuTa (OB).

3.1.4 kKanubpoBOUHLIN pacTBOp (calibration solution): pacTBop, uCNonb3yembli Npu KanubpoBKe Npu-
6opa, NoAroTOBMEHHLIA KaK U3 MCXOAHOTO pacTBOpa Tak U U3 cepTudULMPOBAHHOIO CTaHAapTHOro obpasua.

3.1.5 ceptudmumpoBaHHbIN CTaHOAPTHBLIN o0pasew (certified reference material): 3TanoHHbLIN MaTe-
puan, conpoBOXaaeMblii CepTUPUKATOM, OAHO unu Gonee 3HadYeHU’ napaMeTPoOB KOTOPOro cepTuduumpo-
BaHbl NO Npoueaype, KOTopas yCTaHABIMBAET €r0 HEONMPEAENEHHOCTLIO U MPOCNEXNBAEMOCTb.

3.1.6 nabopaTtopHbIN KOHTPOMNbHLIN ob6pa3seu (laboratory control sample): npoba marpuubl C U3BeCT-
HbIM COCTAaBOM TUMOBOTO MPEACTABUTENS LIENEBOro aHanuTa, ucnonb3yeMas Ans npeactaBneHns JOKYMEH-
Tauum nabopatopum [2].

3.1.7 peareHTHbIN XONOCTON pacTBoOp (reagent blank solution): pacTtBop, NOArOTOBMEHHbI HA OCHOBE
JobaBneHns B pacTBOPSIOLLEE BELLECTBO KONMMYECTBA PeareHToOB PaBHOro AobaBneHHOMY B aHanusupye-
MbIli pacTBop 006pasua (paBHbIA KOHEYHbIR 00bLEM).

3.1.8 maTtpuuHbIn pacTtBOp (Stock solution): PacTBop C TOYHO M3BECTHOW KOHLIEHTpAuuen aHanuta
(0B), M3rOTOBJIEHHbIN U3 KYUCTLIX XUMUKATOB».

3.1.9 npoba (test portion): Konnuectso matepuana, 0ToOpaHHOro ot aHanuampyemoro oépasua (unu ot
nabopatopHoro obpasua, ecnu OHM OAMHAKOBLI), HEMOCPEACTBEHHO HA KOTOPOM MPOBOAATCA WUCMbITAHMS
unu uccnegosaHuna [3].

3.1.10 aHanusupyembiin pacTeop obpasua (test sample solution): pacTtBop, NOArOTOBNEHHbIA HA OC-
HoBe Npobbl aHanNu3npyemoro obpasua B COOTBETCTBUM C YCTAHOBNEHHbIMU TpeboBaHUAMU TakuM 06pasom,
YTOObI OH MOT UCMONb30BATLCA ANSA NOCNEAYIOLLMX N3MEPEHUNA.

3.2 CokpaleHus

B HacTosilem CTaHgapTe MCMoNb30BaHbl CreayloLme CoKpaLleHus:
MK (LOQ) Mpeaen keaHTUUKayun

Mo (LOD) Mpeaen obHapyxeHust

MOM (MDL) Tpeaen oBHapyxeHua meToaa
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CCO (CRM)  CepTuthunumpoBaHHbIin CTaHaapTHbIN obpasel

CV-AAS ATOMHO-aBCcopOLUMOHHAA CNEKTPOMETPUS METOAOM «XOMOAHOrO napa»
CV-AFS ATOMHO-bnyopecUeHTHas CNeKTPOMETPUS METOAO0M «XONOAHOro napay
CCFL JIloMuHecueHTHaa namMna ¢ Xofo04HbIM KaTtoaoMm

ccv HenpepblBHasA npoBepka KanmbpoBKu

LCS JTaGopaTopHbI KOHTPONbHbLIA 00pasel

TD(G)-AAS ATOMHO-aBCcopOLUMOHHAsA CNEKTPOMETPUS METOA0M TEPMUYECKOTO pa3noxeHusa (¢ no-
cnepywowen amansramaugumen 3o0noTta)

MpuMmevyaHune — OBbivHO nog TD(G)-AAS noHumaeTcsa nMbo NpAMOW aHanua pTyTh Nmbo MeTod LuHamuye-
CKOro MexaHW4ecKoro aHanwmsa.

4 PeaktunBbl U maTepuansl

4.1 O6wasn nHdopmaums

Ons onpegeneHuss 3NEMEHTOB HA YPOBHE CreJOB AOSMKHbI MCMONL30BATLCH PEaKTUBbI COOTBETCTBYIO-
LWen YNCTOThI.

3arpsAsHeHUE MOXKET 0Ka3aTbCA OCHOBHLIM UCTOMHMKOM MOTPELUHOCTU Mpu paboTte ¢ npubopamu B gna-
nasoHe 1 Hr. JaHHyo npobnemy MO>XXHO MUHUMU3UPOBATL MOCPEACTBOM NPABUIMBHOW WM akKypaTHOW paboThl
¢ npubopamu n obopyaosaHmem. Mcnonbzyemasa Boga aomkHa ObiTb TONbKO 1 knacca (4.2, nepeyncneHue a).
Bce matepuansi, KOHTAKTMPYIOLLME C BOAON, HE AOMKHbI COAEPKaTh PTYTU.

XUMUYECKME BELLECTBA, UCMONb3yeMble ANA NOArOTOBKM 0Opasua, MOryT OKa3aTbCAd OCHOBHLIMU UCTOY-
HUKaMK 3arpssHeHmnd. JOmKHbI UCMONb30BATLCA TOMLKO TE PEAKTUBLI, KOTOPbIE HE coAepXaT pTyTu. Hacto-
ATENBHO PEKOMEHAYETCHA NPOBOAUTL M3MEPEHUE KOHTPOSIbHBIX 3HAYEHUI BOCCTAHOBUTENBHBLIX PEAKTUBOB U
APYIMX XMMUYECKMUX BELLIECTB Nepes TeM, Kak OHM OyayT Mcnonb3oBaTbes ANA NPUroTOBNEHUS 00pasLoB.

4.2 PeaktuBbl

JOmKHBI MCNONB30BaTLCA CNEAYIOLUE PEAKTUBDI:

a) Ona npurotoBneHma v pasbasneHus BCEX pacTBOPOB 00pa3sLoB AOSPKHA MCMONb30BaTbCHA BOAA
knacca 1 no ISO 3696.

b) 65%-HbIll (M0 macce) pacTeop aszoTHoW kucrnotel (p(HNOj3) = 1,4 r/mn), npurogHblil AnA aHanusa
cnepoBbIX KONu4YecTB metannos (“trace metal” grade)».

¢) 50%-HbIN (MO Macce) pacTBOP a30THOW KMCNOTbI, NPUIoOAHbLIA ANS aHanuaa crneaoBbIX KONMMYECTB Me-
Tannos.

d) PactBop a30THOW KMCNOTbI C MOMIAPHON KOHUeHTpauuein 0,5 Monb/n, NpurogHbiin ANA aHanu3a cne-
JOBbIX KONIMYECTB METASOB.

€) 1%-HbIi (N0 Macce) pacTBOP a30THOW KUCMOThI, MPUrOAHbIA ANA aHanu3a cnegoBbiX KOMUMYECTB Me-
Tannos.

f) 1,5%-HbIl (MO Macce) pacTBOp a30THOW KMUCNOTbI, NPUrOAHbLIA ANA aHanu3a CregoBbiX KOMUYeCTB
MeTanmnos.

d) 5%-HbIN (N0 Macce) pacTBOpP as0THOW KUCMNOTbI, NPUIrOAHbLIA ANS aHanu3a CreaoBblX KONUMYECTB Me-
Tannos.

h) 50%-HbIli (N0 macce) pacteop TopobopHon kucnotel (HBF,), NpurogHbIn Anst aHanusa CrnegoBbIx
KOMNMYeCTB METanNmMoB (418 MMKPOBOMHOBOTO PAa3noXeHus).

i) 30%-Hblli (NO Macce) pacTBop nepekucu sogopoga (H,O,), npurogHblin Ana aHanusa cregoBbiX KO-
NMYECTB METannoB (4N MUKPOBOMHOBOIO Pa3sroXeHus).

j) MaTpuyHblii pactBop PTYTU KOHUeHTpauun 1000 mr/n, npurogHblii Ana aHanu3a crefoBbiX KOSu-
YeCcTB METannoB..

k) PactBop TeTparngpuagobopata kanua (Gopormapuaa kanusa) (KBH,), npuroaHbiil Ana aHanusa cre-
JOBbIX KONIMYECTB METATOB.

[) 5%-HbId pacTBOp (N0 Macce/obbemy), nepmanraHata kanus (KMnO,), npurogHblii Ang aHanusa crie-
JOBbIX KONIMYECTB METATOB.

PactBopuTb 5 r nepmanraHarta kanua B 100 mn Boabl (4.2, nepeyucrieHue a).

m) PactBop TeTparngpugodopara Hatpua (bopornapuaa Hatpus) (NaBH,), npurogHbii ana aHanusa
CNefoBbIX KONIMYECTB METANIOB.

n) Pacteop ruapokcuaa Hatpua (NaOH), npurogHbeiii 4na aHanusa cnegosbliX KOSIMYECTB METAnNOB.

0) PacTtBop TeTpaxnopoaypara (lll) Bogopoaa (30M0TOXSIOPUCTOBOAOPOAHOM KUCOTLI) TeTparmapara
(HAuUCI4 -4H,0), npurogHbiin 4nsa aHanu3a cnegoBbiX KOAIMYECTB METANMNOB.



FOCT IEC 62321-4-2016

p) MaTpu4Hblii pacTBOpP BHYTPEHHEro craHgaprta, NPUrogHbli Ans aHanu3a cnejoBbiX KONUYECTB Me-
Tanmnos:

- 3MIEMEHTLI BHYTPEHHETO CTaHAAapTa, KOTOPbIE HE CO34al0T MOMEX ANS LieNeBoro anemMeHTa, ucnosnb3y-
totca ana ICP-OES u ICP-MS. Npu 9TOM NpUCYTCTBUE AAHHbLIX 9N1EMEHTOB BHYTPEHHEro ctaHgapra B pac-
TBOpe obpasya AOJPKHO HAaxXOAWTLCHA HA HWMYTOXHO HWM3KOM YPOBHE. B kauyecTBe 3MEMEHTOB BHYTPEHHEro
cTaHgapTa MoryT ucnonesosatbcs Sc, In, Tbh, Lu, Re, Rh, Bin Y;

- ana ucnonb3oBaHus ¢ ICP-OES pekomeHayeTca Sc unu Y. PekomeHayemas KOHUEeHTpauusa cocrae-
nsget 1000 mr/n;

- ana wucnonb3oBaHua ¢ ICP-MS pekomeHayetca Rh. PekomeHgyemas KOHUEHTpauua coctaBnsaer
1000 mKr/n.

q) BoccraHoButenbHbiin peaktmus ana CV-AAS: 3%-Hblii (no macce) pacteop NaBH, B 1%-HoM (Mo macce)
pacteope NaOH.

Pacteoputb 10,0 r rugpokcuga Hatpua (4.2, nepedncnedue n) B npumepHo 700 mn Boabl (4.2, nepe-
YMCIEHME Q) B CTAakaHe U pasmeluMBaTh A0 MOMHOro pacreopeHus. Jobasutb 30,0 r TeTparnapuaobopata
HaTpuA B BMAE nopoLluka (4.2, nepeyncneHune m), pasamellartb 40 pacTBopeHusa. B koHue nepemectutb B 1 N
MepHyto kondy, n106aBuTb BOAbI A0 METKM (4.2, nepeuncneHune a) u oTunbTpoBaTh. TakOn pacTBOP NPUro-
TaBNMBAETCSH EXEAHEBHO.

PekomeHayeTCs MCMONb30BaTb BOCCTAHOBUTENbHLIM pPAaCTBOp, coaepXxawumn TeTparuapugobopar
HaTpus B pacTBope rmapokcuaa Hatpus. Ecnu umerowaacs pTyTHO-rmapuaHas cuctema He MOXeT paboTarb
C AaHHbIM BOCCTAHOBUTENEM, BMECTO HEFO MOXHO UCNOMb3oBaTh xnopug unu cynodat onosa (Il). MNpu atom
Heobxoammo cobniogats MHCTPYKUUK, NPUBEAEHHBIE B PYKOBOACTBE MO KCnnyartaumm npubopa.

r) BoccraHoButenbHbil peaktue ana CV-AFS: 1%-Hbii (N0 macce/obbemy) pactsop KBH,; B
0,05%-Hom (no macce) pacteope NaOH.

Pacteoputb 0,50 r rugpokcuga Hatpua (4.2, nepedncnedue n) B npumepHo 700 mn Boasl (4.2, nepe-
YMCIEHME Q) B CTakaHe U pasMelumBaTthb A0 NMOMHOro pacresopenud. fobasute 10,0 r TeTparmgpugotopara
kanus (4.2, nepeuncneHue k) pasmeLlatb 4O pacTBOpPEHMS. B kOHUEe nepemecTuTtb B 1 N MepHyI0 Konby, A0-
6aBuTb BOAbI 40 METKU (4.2, nepeuncneHune a) u otpunbTpoBaTb. TaKOW pacTBOP NPUroTABNIMBAETCS €Xe-
OHEBHO.

PekomeHayeTCs Mcnonb30BaTb BOCCTAHOBUTENBHBIA PACTBOP, cogepxaluui TeTparngpugobopart kanus
B pacTBOpE rmapokcuaa HaTpus. Ecnu umerowwasacsa pTyTHO-rMapuaHas CUcTeMa He MOXET paboTaTb ¢ AaH-
HbIM BOCCTAHOBUTENEM, BMECTO HEro MOXHO WCMNOMb3oBaTb xnopua unu cynbdart onosa (I). MNMpu aTom
Heobxoammo cobniogars UHCTPYKUMK, NPUBEAEHHBIE B PYKOBOACTBE MO KCnnyartaumm npubopa.

s) KoHcepBMpOBaHHbIN MaTpuyHblin pacteop 3onota (1 mn = 100 MKr).

PekomeHayetca npuobpetatb pacteop AuCI3 B pazbaBneHHON mMaTpuue CONAHOW KMCMOTbl BbICOKON
YUCTOTBI.

1) Mepnurt.

B kauyecTtBe anbTepHaTUBbI MOMYT MCNOMb30BAaTbCH XUMUYECKM YUCTbIE peareHTbl, 38 UCKIOYEHUEM
nposegeHua metogos ICP-MS.

4.3 Marepuanbl

JOImKHBI MCNONBL30BaTLCA CNEeAyLME MaTepuarn.l:

a) PTYTHbII KONNEKTOP A8 CUCTEMbI TEMMNOBOrO pasfoXeHUs ¢ NoCneayoLwen amansraMmaguen 3onoTa.

Pacteop u3 1 r TeTpaxnopaypara sogopoga (lll) tetpa rugpata (4.2, nepedncneHue o) u 20-30 mn Bo-
abl (4.2, nepeuncneHune a) no6aBuUTb K 3 T nepnuTa ¢ pasmepom yactuy 420-590 MkM, KOTOPbIN 3aTEM CMe-
LMBaloOT 40 rOMOFEHHOro CoCToAHMA. lNocne cywku npu Temneparype okono 80 °C, Konnekrop 3arpyxawTt
B TPyO4aTylo neyb C LUPKynsuuen Bo3ayxa U HarpeBatoT B TedyeHne 30 MuMH Npu Temnepatype npubnusu-
TenbHO pasHon 800 °C.

5 ObopyanoBaHue

5.1 O6wasn nHdopmauus

C6op 1 xpaHeHue CTeKnaHHON nabopaTopHOM NOCyAbl NPEACTABNAIT COOOM BaXKHYK 4acTb aHanu3a
Ha coaep)kaHue PTYTM He3aBUCUMO OT TUMa UCMbITaTenbHOro obpasua. Beuay BbICOKON YyBCTBUTENBHOCTU
paccMaTpuBaembix METOLOB aHanusa Ha cogepx<aHue PTYTW BbIMOMHEHME KaXKAOW OTAeNbHOW cTagun oT-
6opa obpasuoB TpebyeT BOMbLLION OCTOPOXHOCTU U BHUMAHUS.

CTakaHbl, MMNETKN, MepHble KONObl U T.4., BCE OCHOBHblE UCTOYMHUKK 3arpsisHeHus meTtanna. Heobxo-
AUMO MCNOMb30BaTh NNACTUK 6e3 coaepKaHnsa PTYTU, KBAPLEBYIO CTEKNAHHYIO nocyay ans o6pabotku npob.
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Bce obopynoBaHue ana otbopa o6pasuoB, ux obpaboTkn U XpaHEeHUs He AOJDKHbI COAEpXaTb PTYTHU.
Bclo cTeknsiHHyto nocyay Heobxoaumo norpysutb B 50%-Hbl (M/M) pacTBOpP a30THOW KMCNOTLI (4.2, nepe-
YUCNEHUE C) Ha 24 4 Npu KOMHATHOW TemMnepaType, a 3aTeM TLaTenbHO NPOMLITL €€ BoAoK (4.2, nepeyunc-
neHue a).

na namepenunn npu ucnonb3oaHun Mmetogos ICP-OES u ICP-MS, adhdekt naMsTM BO3HUKAET B TeX
cnyyasx, Korga yCTaHOBMEHbI BbICOKME KOHUEHTpaumm pTyTu. PasbasneHue pactesopa obpasua Tpebyertca
NS BbICOKUX YPOBHEN coaepxkaHust pTyTu. Ecnu adpdekt namatn He ymeHbLUaeTcsa npu pasbaBneHuu, Tpe-
OyeTca TuaTenbHOE MblITbe 000pyA0OBaHMUSA.

5.2 O6opymoBaHue

JOmKHO UCMOMNb30BaTLCA CreayLlee 000pyaoBaHue:

a) AHanuTu4eckue BeCbl C TOYHOCTLIO U3MmepeHusa go 0,0001 r.

Ina mokporo pasnoxxeHus Tpebyercst 06opyaoBaHue CornacHo 7.1:

b) HarpeBaTenbHblii peakTop, OCHALLEHHbIA PeakuUOHHbIMKU cocyaamu, aednermaropamm u abcopob-
LUUOHHBIMK cocyaamu (4518 pa3noXKeHUs METansoB U 3NEKTPOHUKK).

¢) CTeknoBOMOKOHHbIA hunbTp 0,45 MKM.

[na MMKPOBONHOBOIO pa3noXxeHua TpebyeTca cneaytollee obopyaoBaHue CornacHo 7.2:

d) MukpoBonHoBasi cuctema npuroToBneHusi obpasuoB, OCHaLLIEHHAA AepxxaTeneM obpasuoB U COCy-
aamu U3 nonutetTpadpTopaTuneHa/MmoandhmuMpoBaHHoOro TeTpadyTopatuneHa BelCokoro gasneHuna (PTFE/TFM)
unu nepcropankokcunankaHoBon cMmonbl/MoguduuupoBaHHoro Tetpadtopatunena (PFA/TFM) unu apyrumm
cocyaamu u3 bTopyrnepoancTbix MaTepuanoB (NS pasnoXeHus METanmnoB, coAepXalux 3HAYUTENbHbIE
Konuyectea KpemHua (Si), umpkoHus (Zr), racdHus (Hf), Tutana (Ti), TaHTana (Ta), HMo6us (Nb) unu Bonb-
dpama (W), a Takke nnacTMmacc).

€) CTeKknoBONOKOHHbIN unbTp (BOpocMnukaTHoOEe CTEKIO) C pasMmepom a4veek 0,45 Mkm U noaxoasiuen
YyaluKkon dunbTpa.

f) MepHble konbbl 25, 250 mn u T. A4. (npucnocobneHus na nonuteTpadTopaTUuneHa/nepdTopankokcu-
nankaHoBOW CMOJIbl MU CTEKNAHHAA nocyaa).

BmecTo MepHbIX KONb, ecnu BO3MOXHO, MOTYT MCMONb30BaTbCA APYrMe TUMbI MEPHLIX MPUCNOCODNEHUN
324aHHON TOMHOCTU M JOCTOBEPHOCTM.

g) Munetkn 1, 2, 5, 10 mn u 1. 4. (NnpucnocobneHua u3 nonureTpadTopaTuneHa/nepdTopankoKCu-
ankaHoBOW CMOJIbl UKW CTEKNSHHAsA Nocyaa).

h) MukponuneTtku 200, 500, 1000 mkn u 1. 4.

i) TnactmaccoBble KOHTENHEPLI ANA CTaHAAPTHLIX PacTBOPOB M PacTBOPOB ANA pa3noxeHua (npucno-
cobneHusa u3 nonutetpadTopaTuneHa/nepdTopankokCUNankaHoBOW CMOIbI).

j) ATOMHO-aBCoOpOUMOHHbLIN CNEKTPOMETP XonoaHoro napa (CV-AAS).

K) ATOMHO-hbnyopecUeHTHbIN CNekTPOMETp xonoaHoro napa (CV-AFS).

) OnTUYECKMIA IMUCCUOHHLINA CNEKTPOMETP C MHAYKTUBHO cBA3aHHOW nnasmon (ICP-OES).

m) Macc-CcnekTpoMeTp ¢ MUHAYKTUBHO CBA3aHHOW nnasmon (ICP-MS).

n) Masoobpa3sHbIil aproH, YMCTOTa KOTOPOro COCTaBNAET He MeHee 99,99 %.

0) TepMmuyeckas cuctema amarnbramayum 3onoTa.

6 NoaroroBka o6pa3yoB u Npoo

Ons pasHbiX METOAOB UCMbLITAHUA, KOTOPLIE MOTYT UCMOMb30BaTLCA B KAYECTBE anbTepHaTHUBLI cornac-
HO HacTosILEeMy CTaHaapTy, TpebyeTca pa3Hoe KonuyecTBo obpasua ans obecnedeHus HeobxoaMMOro Ka-
YecTBa NoNyyYyaembix pe3ynbTaTos.

OOpaseL 3NeKTPOHMKM HeobXoAMMO CHayana MexaHW4ecku paspywmTb (Hanpumep, NocpeacTBOM
Apo0neHus, pasMmanbiBaHud, uamenbyeHus ¢ LNo-oxnaxkgeHnem 40 yrneTydmBaHusA PTyTH), U TONBKO nocne
3TO Ha4YaTb XUMUYECKOE PacTBOPEHUE NOPOLLKA. YTOOLI 00ecneunTs penpe3eHTaTuBHOCTL obpas3La Ha AaH-
HOW cTaaum, HeobxoauMO 0becneynTb ONPeAEeneHHbIn pasmMep 4YacTuy Kak (PyHKUMM HAyanbHOro konuye-
cTBa obpasua (cm. IEC 62321-2).

[na onpeaenenna cogepxxaHus PTYTU B OAHOCTOPOHHMX (KOMMNAKTHLIX) M ABYXCTOPOHHUX (ANUHHBLIX)
ryopeCUEHTHbIX NaMnax, Heo6xoaAnumo cobnaaTb MHCTPYKUMK, NpuBeaeHHble B IEC 62554,

Mpn Mcnonb3oBaHUKM TEPMUYECKON CMCTEMBbI amanbramauuu 3onota, obpasew, AO/mKeH ObiTb M3Menb-
YEH B rPaHynAaToOpe W 3apaHee roMoreHu3mpoBaH. CrioxkHble 00pasLbl, TakMe Kak MeTannbl, A4O0JKHbI ObITb
NepemMonoThl Tak MEMNKO HACKONMbKO 3TO BO3MOXHO. Heobxoaumo nomectutb ot 50 go 200 mr o6pasua B no-
J0YKy And obpasua. MNMpu mcnons3oBaHUKM NPUCaZoK, ux B konudectee 0,5 r He0BxoAUMMO pacchbinate TOHKUM
CNoem Ha NOBEPXHOCTM NOAOYKM ANng obpasua, 3aTem paBHOMEPHO pacchinate obpasey n NoBepx Hero pac-
cbinathb ewe 2 r npucagok.
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PekomeHnayeTca npoBOAUTbL aHanu3 BOAHOrO pacTBopa obpasua, coaepkallero pTyTb, Hemocpegn-
CTBEHHO MOCne noAroToBku obpasua. Ecnu Takas BO3MOXHOCTb OTCYTCTBYET, HEOOX0AUMO NOAXOASALLUM
cnocobom crabunuanpoBatb pacTBOP U XpaHUTb €ro He Bonee 28 aAHEN Npu KOMHATHON Temneparype.

7 NMpoueaypa UcnbITaHUN

7.1 Mokpoe pa3snoxeHue (pasnoxeHue 35rIeKTPOHHbIX KOMMOHEHTOB)

Mokpoe pasnoxkeHme pekoMeHAyeTCs AN nepepaboTkm METanoB U SNEKTPOHHbIX YCTPOWCTB, 38 UC-
KNIOYeHneM MEeTanmnoB, coaepkalmnx cylecTseHHble konuyectsa Si, Zr, Hf, Ti, Ta, Nb unu W. [na aaHHbIx
MaTtepuanoBs, a Takke And NOMMMEPOB PEKOMEHAYETCA MCNONb30BaTb MUKPOBOMHOBOE pa3fOXeHue co-
rnacHo 7.2.

a) MpumMepHo 1 r o6pasua B3BELUMBAETCS B PEAKLUMOHHOM cocyae, 3aTeM gobaensaerca 30 MmN KOHUEH-
TPUPOBAHHOW a30THOM KMCNOThI (4.2, nepeuncnenune b). (Koraa konuyectso obpasua gocturHeT 500 mr unu
MEHbLLIE, CneayeT BbINONHUTL TPeOOBaHUA 7.2, nepevncrieHne a).

Cocya, ocHaleHHbIA aecnermaTopomM u abcopbUMOHHONW EMKOCTbIO (CBEPXY Aednermaropa — CM. pu-
CyHOK A.1, npunoxeHue A), cogepxaiuen 10 mn asotHon kucnotel 0,5 Mone/n (4.2, nepeyncnenune d). Ons
pasnoxeHus o0pasuoB 3anyckaeTca nporpaMmmMa HarpeBaHus Ha 1 4 Npu KOMHATHOM TemnepaType u Ha 2 v
npu Temnepatype 90 °C.

Mocne oxna)kgeHnsa 40 KOMHATHOI TeMMepaTypbl COAeMKMMoe abcopbLMOHHON TPYOKM NOMELLIAETCS B
peakUMOHHbIWM COCYA U MOMYYEHHbIW pacTBOp nepenueaetca B 250 Mn MepHyto Konby, KoTopasi 3anosHAETCs
npu atoMm 5 % (N0 macce) a3oTHOW KUCNOTOW (4.2, nepeyncneHne g) 40 METKM (eCnmM NPOU3OLUNO NOJIHOe
pasnoxeHue obpasua).

b) Ana namepeHuin ¢ npumeHeHmem ICP-OES u ICP-MS nony4eHHblli pacTtBop o6pasua MoxeT ObiTb
pasbaBneH BoaoN (4.2, NnepeuncneHmne a) 40 HeobxoaAUMMON ANst U3MEPEHU KOHUEHTpauuu. MNMepen TeM Kak
3anoNHUTb €MKOCTb A0 3a4aHHON MEeTKM, HeobxoauMo aobaBuTb 250 MKN pacTBOpa BHYTPEHHErO CTaHaap-
Ta (4.2, nepeuncneHue p) Ha o6bem 250 mn.

¢) Ecnu obpaseu (Hanpumep, neyaTHas nnarta) pacTBOPUICA HE MOMHOCTLIO, ero Heo6xoaMmMo npony-
CTUTb Yepe3 punbTp (5.2, NnepeyncneHune ), a TBepabli OCTaToK cnegyet NPOMbITL YETbIPe pasa ¢ UCNOoflb-
30BaHneM 15 Mn 5%-Hon (Mo Macce) a30THOW KMCNOThI (4.2, nepeuncnermne g). NonydeHHbIn pacTBOp HEOb-
X0AMMO nepenutb B 250 mn MepHyto konby (5.2, nepeuncnenue f) u 3anonHutb 5%-Hoi (N0 macce) a3oTHOW
KMCNOTOW (4.2, nepeyncneHune g) oo METKU.

d) Ocratkn obGpasuya HeobxoaMMO OTAENUTb C MOMOLLULI0O UeHTpudyrm unu cdunbtpa. CoaepkaHue
OCTaTKOB HEOOXO0AMMO MNPOBEPUTH (HANpUMep, C MOMOLLbID PEHTreHO-PNyopecUeHTHOro aHanusa (PPA),
LLENOYHOrO NMaBfeHUsi, KNCAOTHOrO TMAPONU3a unu gpyroro Metoga) u yoeauteca B OTCYTCTBUM B HUX Lie-
neBbIX 9NemMeHToB. PykoBoACTBO No npoeeaeHuto POA npuseaeHo B IEC 62321-3-1.

7.2 MuKpOBOJIHOBOE pas3sioXeHue

MuKPOBOSIHOBOE pa3nOXeHMe PEKOMEHAYETCA AN CNeaylLmx MaTepruarnos, BKIOYas:

- MEeTannbl, cogepxawyme saHaunTensHble konudectea Si, Zr, Hf, Ti, Ta, Nb unu W.

- NONUMEPBbI, eCNK AOCTYNHOE KONMYecTBO obpasua cocraBnseT meHee 500 wmr.

PekomeHayeTcs, 4ToObl B paMkax OA4HOTO LIMKNAa Pa3foXKeHWs B3BELLUMBANMCb OAHW U TO XKe KONUYeCTBa
0BpasLoB OQHOMO K TO TOrO e Tuna.

MpumevaHune 1 — CoaepxaHue pTYTU MOXHO onpefennTb B O4HOM U TOM e pacTteope ¢ Pb n Cd, nonyyeH-
HOM B 3aKpbITON CUCTEME AN KUCIOTHOIO passioXeHusi, onncaHme KoToporo NpuBoguTcs B [4].

a) Bagecutb npumepHo 0,1 r o6pasuya go Gnmxanwero 0,1 mr B cocyae u3 PTFE-TFM unun PFA-TFM.
[o6aBuTb 5 MN KOHUEHTPUPOBAHHOM a30THOM KMcnoThl (4.2, nepeuncnerdue b), 1,5 mn 50%-Horo pacrtesopa
HBF, (4.2, nepeuncnexue h), 1,5 mn 30%-Horo H,O, (4.2, nepeyuncnenue i) u 1 mn soabl (4.2, nepeyncre-
Hue a). 3akpblTb COCYA U NOMECTUTb B MUKPOBOSHOBYIO NeYb AMA Pas3noXeHusi B COOTBETCTBUU C 3apaHee
YCTaHOBMEHHOW nporpamMMoi. MNpumMmep noaxoasilen nporpaMmbl MUKPOBOJSTHOBOTO pasfioXeHusa npueeneH
B NPUNOXeEHUU A.

MpumeyvyaHune 2 — Ecnun oteytetByeT kucnota HBF4 gocTaTouHON YMCTOTHI, B Ka4yecTBe 3aMeHbl MOXeT UC-
nonb3oBaTbcA pTopucToBOAOPOAHasA kuecnota (HF).

Mepekncb Boaopoaa AOIKHbI ObITh AoGaBneHa TONbKO TOrAa, KOraa U3BeCTHbI PEaKLIMOHHOCTOCOBHbIE
KOMMOHEHTLI 0Bpasua. MNepekncb Bogopoaa MOXeT BbICTPO U BYPHO BCTyNaTh B PeakLUIO C NErko OKMCIso-
LMMUCS MaTepuanaMu U He JorkHa A00aBnaTbCs, ecnu obpasel coaepuT GonblUMe KONUYECTBaA NErko
OKMCMSIOLLMXCHA OPraHU4eCKUX KOMMOHEHTOB.
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b) Cocya Heob6xoaMMO OXNaauTb 4O KOMHATHOW TemMnepaTypbl (MpUMEpPHO B TedeHun 1 4). OTKpPbITb CO-
cya, NponycTutb pacTteop yepes punbtp (5.2, nepedncrneHne €) B 25-MmnnuMeTpoByto Konbdy, NpoMbITb U
3anonHUTbL BOAOW A0 METKU (4.2, nepeyuncneHue a).

MonyyYeHHble KOHLEHTPUPOBAHHbLIE PACTBOPbI MOTYT ObITb M3MEPEHbl HENOCPEACTBEHHO C MOMOLLBIO
meToaoB ICP-OES u ICP-MS, To eCcTb pasno)xeHue pacteopa MOXeT ObITb NpoaHanM3mpoBaHo 6e3 Kakow-
nnbo AONONHMTENBHOW NOAroToBkM obpasua. MNpu ncnonb3osaHun metogoB CV-AAC n CV-AFS ao npose-
JEeHWs aHanu3a pTyTb BOCCTAHABIMBAETCSH B ANIEMEHTAPHOE COCTOSAHME.,

7.3 TepMmunyeckoe pasnoxeHuve (CUcTemMa amasribramauum 30510T1a)

Mpoueaypa AOMKHA ObITb BLIMNOMHEHA CnegylwmM obpa3om, HO Takke HeoOXoguMo crnefoBaTb WH-
CTPYKUMAM NO 9KCMyaTauumu KOHKPETHOrO 060pyaoBaHua agns nonyvyeHus 6onee nogpodHoON uHopmaumm;

a) Mocraeutb cocya ¢ 06pasLoM B OTBEPCTUE YCTPOWCTBA aBTOMATUYECKON CMEHbI 06pa3LoB.

b) YcranoBuTb 3agaHHyl0 nporpammy guana3oHa Temnepatypbl U MOBLICUTL TeMMNEepaTypy B Kamepe
Harpesa obpasua.

¢) PTyTb, coeauHEeHUs pTyTW U NPOAYKTbI CropaHus ra3os, obpasylowmeca o1 cropaHua obpasuya oyayrt
pasnaratbCs B KaTanuTUYECKON YacTU Neymn, Nocne YEero OHU YMCTATCA U NOACYLUMBAIOTCH B ra3onpombiBa-
Tene u BnaronornaTuTtene.

d) PTyTb 1 apyrue rassl nonagawT B TPYOKy Ansa cbopa pTyTu, rae TONbKO PTYTb, 3axBadveHHasi B hopme
aManbrambl, a Takke nobbie Apyrue rassl NPOMYCKAIOTCH Yepes Nepeknovatowmin knanaH.

e) Tpybky ana cbopa pTyTM HarpeBaloT Npu NOCTOAHHON Temnepartype oT 350 °C go 600 °C, u nony-
YeHHad pTyTb nonagaet B abcopOUMOHHBbIE MU PNYOPECUEHTHLIE AYENKU. 3aTEM U3MEPSIOT BbICOTY UMK
nnowaab abcopObUMOHHOTO NUKA UM MHTEHCUBHOCTU (hriyopecuUeHUnr Npu ANMHE BONHbI 253,7 HM.

7.4 NMoaroToBKa peareHTHOrO XonocToro pacreopa

HaHHaga npoueaypa maeHTUYHa npoueaype nNpurotoerneHus obpasua, KoTopas BbINOMHSAETCA napan-
nensHO 6e3 ucnonb3oBaHua obpasua.

8 Kanubposka

8.1 O6wana nudopmauus

Ins Bcex aHanu3oB TpebyeTtca paspaboTka kanudpoBOYHON KPUBOW, KOTOPAs AOIPKHA OXBATbIBaThL CO-
OTBETCTBYIOLLMIA AMana3oH 3HAYEHUW KOHUEHTpauuun. [Ans noarotoBku KanubpaHTOB UCXOAHbLIA MaTPUYHbIN
pacTtBop (4.2, nepeuncneHue j) pasdaenaerca 1,5%-Hol a30THOM KUCNOTOW (4.2, nepeuncnenue f). Ecnu nc-
NONb3yTCA MeToabl BHYTpPeHHero crtaHgapra (ICP-OES u ICP-MS), Heob6xoaumo ao06aBUTL COOTBETCTBY-
oLLee KONMMYECTBO pacTBOpa B MaTPUYHbIA PacTBOP BHYTPEHHErO ctaHaapTa (4.2, nepeyncnedue p).

MNpuroToBUTL peareHTHbI XONocTon pacteop 1,5%-HOW a3oTHOW KMCNOTLI (4.2, nepeuncneHune f) n He
MEeHee Tpex KanmbpOoBOYHbIX PACTBOPOB B rPaJyupPOBAHHbLIX KONIMYECTBAX B COOTBETCTBYIOLLEM AManasoHe
NUHEWHON YaCTU KanMOpOBOYHON KPUBOWA.

KanubpoBoyHbIe pacTBOPbLI AOJPKHLI XPAHWUTLCH B MIACTMACCOBLIX KOHTEMHEPAX, HE COAEKALLMX PTY-
TU. MaTpuuHblil pacTeop (4.2, nepeuncnerune j) obblYHO OCTaeTCa CTabunbHbIM HA NPOTSHKEHUM roda, B TO
BPEMS KaK KanmbpOBOYHbLIE PACTBOPbLI AOIDKHBI NPUrOTABNMBATLCH KaXKAbIN AEHb.

CTabunbHOCTb KanMBpoBOYHOrO pacTBopa Hg MoxeT B DOMbLUON CTENEHU 3aBUCETb OT MOIMOLWEHMA Ha
CTEHKax eMKOCTU ANnS xpaHeHus. Mo3aToMy pekoMeHayeTcs, YTobbl Ana ctabunusauumn gaHHbIX PpacTBOPOB
[06aBnNANOCh HECKONbLKO Kanenb 5%-Horo pacteopa KMnO, (4.2, nepeuncnenue |).

MpumMedyaHune — BMecTo NnepMaHraHaTta Kanus gonyckaeTtcsa ucrnons3oaHue 1 %-Hol (no macce/obbemy) pac-
TBOpa 3or0Ta (Au).

8.2 Pa3paboTka kanuopoOBOYHON KPUBOM

CnekTpoMeTpbl HEOOX0AUMO MOATOTOBUTL AN KBAHTUMMKALMK C UCMONb30BAHMEM PEareHTHOro Xono-
CTOrO pacTBOpa U HE MEHee TPex KanmbpPOBOYHbIX PaCTBOPOB.

a) ATOMHO-abGcopOuUMOHHAaA CNekTpoMeTpus xonoaHoro napa (CV-AAS).

1) OnpeaenalTCca nokasaHusl Ans NOrnoLueHnsa uenesoro anemeHta Hg. NMonyyeHHaa kanmbpoBoyHasa
KpuBasi NoKasbiBaeT B3aUMOCBA3b MEXAy nornoweHmem Hg n ee koHUeHTpaumen.

2) PekoMeHAyeMbI€ 3HAYEHUS ANUHBLI BOSH U NPUMEPBI pabounx napaMeTpoB npubopa ykasaHsl B NOA-
pasgene A.3 (npunoxeHue A).
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b) AToMHO-(bnyopecueHTHada cnekTpoMeTpua xonoaHoro napa (CV-AFS).

1) OnpegenatoTca nokasaHusa ana ryopecUeHTHOW MHTEHCUMBHOCTU UeneBoro anemedTta Hg. MNony-
YeHHasd KanMbpoBO4YHAasA KPKUBAsS MOKA3bIBAET B3AWMOCBA3b MexXay INyOopPEeCLEHTHON MHTEHCUBHOCTLIO Hg 1
€e KOHUeHTpauuen.

2) PekomeHayeMbl€ 3HAYEHUS ANUHbI BOMH U MpUMepsbl pabovnx napameTpoB Npubopa ykasaHbl B NoA-
pasgene A.3 (npunoxeHue A).

¢) OnTuyeckass SMUCCUOHHASA CNEKTPOMETPUSA C UHOAYKTUBHO cBA3aHHoM nnasmon (ICP-OES).

1) OnpegensaTca nokasaHna AN UHTEHCUBHOCTU U3MYYEHUS LENeBOro aneMeHta Hg u BHYTpPEHHEro
cTtaHgapta. [MonydeHHas kanuOpOBOYHAs KpMBas MOKA3biBAET B3aUMOCBA3L Mexay KoadduumeHTom
WHTEHCUBHOCTEN U3ny4yeHnus Hg n BHYTPEHHEro ctaHgapTta u KoHUeHTpauuen Hg.

2) PekomeHayeMble 3HaUeHUa AnuHbl BONH Ana Hg u npuMepsl pabovnx napameTpoB npubopa ykasaHbl
B nogpasaene A.3 (npunoxexue A)..

d) Macc-cnekTpoMeTpus ¢ MHAYKTUBHO CBA3aHHOM nnasmon (ICP-MS).

1) OnpenenatoTca nokasaHusa AnA UHTEHCMBHOCTU macca/sapag (m/z) uenesoro anemeHta Hg u BHyT-
peHHero craHgapra. lMonydeHHas kanubpoBOYHAsA KpuBas MOKA3biBAET B3aMMOCBA3b MeExay Koadduum-
€HTOM M/Z PTYTU U BHYTPEHHEro ctaHaapra u KOHUeHTpauumen Hg.

2) PekomeHayemble COOTHOLLEHUS m/z ana Hg m npumepbl pabounx napameTpoB npubopa ykasaHbl
B nogpasaene A.3 (npunoxeHue A).

€) ATOMHO-abCcopbUMOHHAs CNEeKTPOMETPUS METOAOM TEPMUYECKOr0 pPasmnodXeHUs C nocneaylowen
amanbsramayuein sonota (TD(G)-AAS)

YeTbipe unu NaTb KanubpoBOYHbLIX PacTBOPOB, B TOM YKUCIIE XONOCTOW KanmOpOBOYHbLIA pacTBop, no-
MeLLaT HENOCPEACTBEHHO B NOA0YKU AnA 06pa3yoB ¢ NOMOLLBI MUKPONUMETKU, OQHOBPEMEHHO KOPpPEeK-
TUPYS KONIMYECTBO, HO B NMpegenax paboyero guanasoHa W3MEPEHUIA, N U3MEPAIOT TEM e CNoCoBOM, YTO U
obpasey. KanmbpoBoyHas kpuBas 3aTemM MOMyqarT U3 COOTHOLUEHUA KOpabns Mexay KONMYeCTBOM PTYTU U
YKa3aHHbIX 3Ha4YeHuin. Hanpumep, B Criydae korga KOHUeHTpauua pTytu B obpasue cocraenaet okono 10
Mr/kr, ncnonb3ytoT 50 mkn, 100 mkn, 150 mkn 1 200 mkn 100 mMkr / M UCxogHOro pacTeopa Ans U3MEpPEHUi
1 pa3paboTku KanMbpOBOYHON KPUBOW OT MOMYYEHHbIX PE3YNbTaToB.

8.3 UamepeHue obpasua

Mocne pa3paboTku KanMBpPOBOYHOW KPMBON NPOU3BOAUTCH M3MEPEHME PEeareHTHOro X0noCToro pacreo-
pa u aHanusmpyemoro pacreopa obpasua. Ecnu KoHueHTpauma obpasua HaxoauTCs Bbile AuanasoHa Kpu-
BOW KOHLEHTpauuu, pacTBOp AOIDKeH pasbaBnsiTbCA a30THOW KMCNOTOM 1%-Honm (no Macce) (4.2, nepeunc-
neHue e) 8o obnactu kKanubpoBOYHON KPUBOW C NPOBEAEHUEM NMOBTOPHBLIX U3MEPEHUA.

TOYHOCTb U3MEPEHUI NPOBEPSETCH C MOMOLBLIO CTaHAapTHOro obpasya, kanubpoBOYHOrO pacTeopa U
T. . yepes3 perynapHble UHTEpBanbl (Hanpumep, OAuH pa3 aAna kaxabix 10 o6pa3yos). Ecnu HeobGxoanmo,
KanmbpoBOYHasA KpUBasd CO34aETCH NO-HOBOMY.

Ecnu obpaseu pasbasnaetca B npegenax obnactu KanmbpoBKK, KOHLEHTPALWsSl BHYTPEHHErO CTaHaap-
Ta B pa3baBneHHOM pacTBope obpasua gOmKHA HAaCcTpauBaTbCs Ha CTaHAAPTHLIA PacTBop.

9 PacueThl

KoHueHTpauus, nsmepeHHas B 8.3, aTO KOHLUEHTpauua pTyTu B pactBope obpasua. KoHueHTpauusa pTy-
Tn B 00pasLe paccyHUTbIBAETCH C MOMOLLBLIO CrneayloLwen popmyrbl:

o AA)
m
rae ¢ — KOHUEeHTpauus pTyTu B obpasue, MKI/T;
Ai — KOHUEHTpauusa pTyTu B pacteope obpasua, Mmr/n;

A; — KOHUEHTpauums pTyTu B peareHTHOM XOJI0CTOM pacTBoOpe, Mr/m;
V — obwuit 06bem pactBopa obpasua, M, KOTOPbIi 3aBUCUT OT:
- TMNa UCMNOMNbL3YEMOro pasnoXxeHus (250 mn 4na MOKPOro passioXXeHus u 25 Mn Ana MUKPOBOJI-
HOBOIO pasnoXeHus)
- TUM UCMNOMb3YEMON CepUN pa3baBneHHbIX PacTBOPOB
m — W3MEepeHHOe KONM4YecTBo obpasuya, r.
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10 NpeunsMoHHOCTb pe3yrnbTaToB

Korga sHayeHus ABYX HE3aBUCUMbIX PE3YNbTATOB OAHOTO WCMbITAHUS MOMYYEHbl C UCMOMb30BAHUEM
O[HOr0 METOAA HA MAEHTUYHOM UCTLITYEMOM MaTepuane B O4HOW U TOW >xe nabopaTtopuun OAHUM N TEM ke
onepaTopoM C UCMOSNb30BAHMEM TOTO0 ke 0060pyAOBaHMA B TEYEHME KOPOTKOrO NPOMEXYTKA BPEMEHU, nexar
B Npeaenax CpefHMX 3Ha4YeHUi, NPMBEAEHHbIX B Tabnuue 1, abconoTHas pasHuua Mexay ABYMS MOnydeH-
HbIMW pe3ynbTaTamu UCNbITaHWN, He ByaeT NpeBbiWaTh NPeaen NOBTOPSAEMOCTHU 7, NMONYYEHHbIW NyTEM CTa-
TUCTUYECKOTO aHamnM3a pe3ynbTaToB MexnabopaTtopHbIX CpaBHUTENbHLIX UcnbiTaHuin Nos. 2 (11S2) n 4A (4A
[1S), bonee 4Yem 5% cny4vaes (CM npunoxeHue B).

Korga 3HauyeHus AByx OTAENbHbIX Pe3ynbTaToB UCMLITAHWIA, MOMYYEHbl C UCMONB30BAHUEM OAHOTO Me-
TOAA Ha UOEHTUYHOM UCMLITYEMOM MaTepuarne B pasHbix nabopaTopusix pasHeiMy onepatopamu ¢ UCNosb-
30BaHMEM pasnuyHOro obopyaoBaHus, Nexart B npedenax 3HaveHuin, NnpuBeaeHHbIX B Tabnuuye 1, abconioT-
Has pasHuua mexay ABYyMs pesdynbTatamu He OyaeT npeBbiwats npegen BOCNpou3BoAUMOCTU R, NOMNyYeH-
HbIl MyTeM CTaTMCTUYECKOTO aHanu3a pesynbTatoB MeXnabopaTOpPHbIX CPaBHUTENbHBLIX WCMbITAHUN
Nos. 2 (11S2) n 4A (4A 11S), 6onee uem 5 % cnyyaes.

Tabnuya 1 — MNoBTOPAEMOCTb U BOCMPOU3BOAUMOCTb PE3YIILTaTOB

Tun MexnabopaTtopHoe CpefaHee Mpenen Mpenen
MaTeDMana cpaBHUTENBHOE MeTop 3HaveHue, NOBTOPSEMOCTH f, BOCMPOU3BOLUMOCTU R,
P ncnbiTaHne Mr/Kr Mr/Kr Mr/Kr
214 7,0 HepocraTtoyHo
2 4,2 0,4 JaHHbIX
88,5 3,3 13,7
CV-AAS 883,5 451 165, 1
30,0 1,6 3.7
4A 52,6 41 10,6
5 24 .8 0,6 HepocraTtoyHo
4,8 0,4 JaHHbIX
Monume 4A CVARS 30,0 53 15,0
P 52,6 7.1 27,2
31,3 0,7 4,2
4A TD(G)-AAS 56,8 2.1 8,7
227 2.4 55
254 7,2 19,2
HepocrtaTtoyHo
2 ICP-OES 3.8 1.4 [IaHHbIX
90,7 8,8 231
901,7 116,2 192,7

HononHutenbHaa nuHdopMmauuna npuseaeHa B NpunoXxeHum B.

11 O6ecneyeHne kayecTBa U KOHTpPOIb

11.1 O6wasn nugopmauma

Pasgen 06 obecnedeHmmn KayecTBa U KOHTPOMA B OTAENbHbLIX CTaHAapTax Ha METOAbl KOHTPONA AOJDKEH
BKMOYaTh B cebs TpeboBaHUS K KOHTPOMbHOMY 00pasLy OTHOCUTENBHO YacTOTbl TECTUPOBAHUS U KpUTEPUSA
npuemMku. ATOT pasfen Takke AOJDKEH BKIOYATb OCOOEHHOCTM METOAOB KOHTPOMSA YCTAHOBIIEHHOTO Kade-
CTBAa B OTHOLUEHWUM onpeaeneHua npeaenoB obHapyxeHua (MO) u npeaena keaHtTudukauyum (MK).

Coaepxanue pasgenos MO u MK gomkHO 6bITb COBMECTUMO C ONMCAHMEM, NPUBEAEHHbIM B 11.2.

Mpumepbl Apyrux 0COOEHHOCTEN METOAOB KOHTPOMS YCTAHOBIIEHHOIO Ka4yeCTBa BKIIOYAIOT B ce0s Tpe-
00BaHUA, KacalLLMecs NepBoHavYanbHON NPOBEPKM KanubpoBKU, XONOCTOr0 METoAAa, KOHTPONbHOro nabdopa-
TopHOro o6pasua (LCS) u T. A., nepevncneHsl B Tabnuue 2.
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Tabnuuya 2 — Kputepuun npuemrnemMocTit oGLEKTOB [1s1 KOHTPOMS KadecTsa

Ob6bekT KoHuerTpayyus mr/kr Kputepuu npuemnemMocTu
B UcnbliTyemom obpaslie

KanubpoBoyHas kpuBas R’ > 0.995
MepBu4yHasn NoBepka kKanubpoBKK Hanpumep, ana pTytu 1 mr/kr BoccraHosneHue: (90-110) %
HenpepobiBHasg npoBepka . o
KaNMGPOBKHM Hanpumep, ana pTytu 1 mr/kr BoccraHosrneHnue: (90-110) %
XOnocTon MeToj, <OM
JTaGopaTopHbI KOHTPOMbHbIN CepeanHa gnanasoHa BoccTaHoBneHue: (80—120) %
obpasey (LCS) KanubpoBKu
Oy6nukart KOHTponbHOro natopa- CepeaunHa ananasoHa OTHOCUTENLHOE OTKIOHEHME < 20 %
TOpHOTO obpasua KanubpoBKu

a) MNepBuyHasa noBepka kanMOPOBKM BLINOJHAETCH KaxKAblA pa3, Korga yCTaHaBNMBAETCHA KanubpoBoOY-
Has KpuBasi, ¢ UCMOMb30BAHUEM CTaHAAPTa U3 UCTOYHMKA, OTIIMYHOTO OT KanmbpoBOYHOTO CTaHaapTa.

b) OomkeH BbITb NPOAHANU3UPOBAH OAMH XOMNOCTOM METOA Ha Kaxkayto napTuto. Xonocras Marpuua, Ko-
TOpas He COAEPXKUT PTYTb, MOXET ObITb UCNONb30BaHA B KAYECTBE METOAA XOMNOCTON NPOOGI.

€) B kaxxgon napTum OAMH KOHTPONbHbLIN nabopartopHbii 06pasey (LCS) u aybnukat nabopaTtopHOro
obpasua AOmkHbl ObITb NPOAHANU3MPOBaHLI C NOMOLLBLID 400aBNEHUA PTYTU B XONMOCTy0 Matpuuy. Kpome
TOro, CepTUdULMPOBAHHBIN STAMNOHHbLIA MaTepuan, coaepXalimin pTyTb MOXET ObITb UCMbITAH B ABYX NO-
BTOPHOCTAX.

Mocne nporoHa ka)aoro aecaroro obpasua u B KOHLUE Kaxaoro Habopa obpa3uoB He0OX0AUMO NPou3s-
BECTU aHanu3 ctaHaapTa HenpepbiBHOM npoBepkn kanubposku (CCV). MNMpoueHTHast BENMYNMHA BOCCTAHOB-
neHna ana pTytu aomkHa coctaBndatk oT 90 % go 110 %. Ecnu npoueHTHAa BenMyMHa BOCCTaHOBMEHUS
ana ptytu B ctaHaapte CCV BbIXoAMT 3a npedensl AaHHOrO AnanasoHa, ctaHgapt CCV gomkeH aHanuam-
poBaTbCA MNOBTOPHO B npegenax 12 4. Ecnu BenuyuHa BOCCTAHOBIIEHMS OCTaETCA 3a nNpegenamu guanaso-
Ha U MOCHe 3TOro aHanu3 Heobxo4MMOo NpepBaTh U NPOU3BECTU TEXHUYECKOE ODCNy>KMBAHWE CUCTEMBI, YTO-
Obl BEpPHYTbL €€ B ONTUManbHoe pabodee cocTosHue. Bce o6pasubl, 3arpyxeHHble nepen MoCneaHum
ycnewmHbiM ctaHgaptoM CCV, MOTYT yKa3bIBaTbCA B MPOTOKONE UCMLITAHWUA, a BCe 00pasLbl, MCNONMb30BAaHHbIE
nocne HeygadHoro ctaHaapta CCV, A0mKHbI MOABEPraTbCa NOBTOPHOMY aHanmM3y ¢ HOBOW KannbpOBKOW.

11.2 Npenen o6HapyxeHus (MO) u npeaen kaHTudukauumn (MK)

CrnegayoLas sKkCnepumeHTanbHasa npoueaypa BeINONHAETCA ANS ONpeAeneHns npegena obHapyxeHus
MeTo4a u npegena KBaHTudukauum pryTu.

Hwxe NnpuBOAMTCA OMMCaHUE 3KCMEPUMEHTANBHOW NPOLEAYPbl, KOTOpas MCNOoNbL3yeTcd Ansg onpeaene-
Hua MO u MK cogepxaHng pTyTu.

a) MpousBecT TOMHOE B3BELLUMBAHUE COOTBETCTBYIOLLErO Konuyectea obpasua 6e3 cogepaHusi pTytu
(Hanpumep, CTaHAapTHOrO, CepTUPMUUPOBAHHOIO 00pasua) UM Kakoro-nmbo Apyroro COeauHEeHus, cosga-
IOLLEro NoMexu Ans aHanusa B COOTBETCTBMM C NPOLIEAYPON, YCTAHOBIMEHHOW B pasaene 7. NMoMecTuTb 06-
pasel B Kaxkablii nabopaTopHbif cTakaH (5.2, nepeuncnenusi b unu d unu o). [JaHHy0 onepaumtio Heob6xoau-
MO MOBTOPUTL HE MeHee 5 pas.

b) [loGaBuTb B KaKAbli XMMUYECKMIA cTakaH 10 MKr PTYyTM C MCMONb30BaHMEM MaTPUYHOIO pacTtBopa
(4.2, nepeuncnexue j).

¢) BeinonHuTb Npoueaypy McnbITaHUs COrMacHo pasgeny 7 ¢ NPMMEHEHMEM Pa3noXeHUs U CMEKTPOCKO-
NUYECKUX U3MEPEHUN.

d) MNMpousBecTn pacyeT KOHUeHTpauuu PTyTh (MKr/r) cornacHo pasgeny 9 u onpeaenutb NPOUEHTHOoe
BOCCTAHOBNEHME AOOABNEHHOW PTYTU ANA Kaxaoro us obpasuos.

SR - Cx M’
SA
rae SR — BEnNUYMHA BOCCTAHOBNEHMSA A00aBNEHHON PTYyTH, %;
C — n3mepeHHas KOHLUEHTpauusa, MKI/T;
M — macca obpasua, r;

SA — BenuunHa goBaeku (10 mkr) T.

MNpoueHTHaa BenMYMHA BOCCTAHOBIEHUSA PTYTU AOSPKHA HaxoauTbes B AuanasoHe ot 80 % ao 120 %
Ansa kaxkaoro u3 obpasuoB. Ecnu 3HaYeHne BOCCTAHOBIEHUS BbIXOAMT 3a AaHHbIE Npeaensl Ans nobon u3
BbIOOPOK, BCKO NpoLeaypy SKCTPaKUMK U aHanm3a HeobXoanmo NOBTOPUTD.

10
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€) NMOM MOXXHO NONy4YnThb NOCPEACTBOM pacyeTa CTaHAapTHOrO OTKMOHEHUS S ANA BbIGOpoK (MUHUMYM 6)
aHanusa. 3aTteM CTaHAapTHOE OTKNOHEHWEe YMHOXaeTCA Ha 3HadveHue kpuTepus CTbiogeHTa (t-kputepus)
ana obuwero yucna Bblibopok (n) ana creneHn csoboabl N — 1. CNUCOK 3HauYeHun kputepuss CTblogeHTa
(t-kputepus) ana 6—10 ebIOOpOK NpuBOAUTCS B Tabnuue 3.

TNpumep — [lns 6 ebibopok u 6 — 1 =5 cmeneHel ceob600ki 3HavyeHue t 6ydem cocmasname 3,36.

0l punMedaHne — Bce aHanusbl, ncnonb3yemble anA pacyeta |_|O|\/|, AOIMKHbI OblTb nocnepoBaTeribHBIMU.

Tabnwuua 3 — lNpegensl oBHapyxeHua MeTofa =t x sn — 1

q”igglgggss)”w 3HadeHune kpuTepua CTbrogeHTa (t-kpuTepus) (4oBepUTENbHEBIA ypoBeHb 99 %)
6 3,36
7 3,14
8 3,00
9 2,90
10 2,82

f) MK onpeaenaetca nocpeacTsoM yMHOXeHUA NMOM Ha koadppuumneHT 5.

Pa3sHble nabopatopun MOryT UMeTb pa3Hble 3HauveHust NOM u MK,

B 06wem NMOM co 3HaveHneM 2 mkr/r (MK 10 MKr/T) cumTaeTca A0CTUXUMbIM NPU UCNOMNb30BAHUW AaH-
HOro MeToga, 04HAKO 9TU 3HAYEHUS 3aBUCAT OT Kaxxaoro npubopa.

11
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MpunoxeHve A
(cnpaBo4Hoe)

MpakTnueckoe ornpegesieHVe cogepXaHnsa pTyTn B nNosiuMepax, Mmetasnsiax
M 3/IEKTPOHHbIX YCTponcTBax nocpeactsom CV-AAS, CV-AFS, ICP-OES u ICP-MS

Al ObopyaoBaHue

Hwxe npuBeaeH nNpuMep MCrosib3yeMoro o60pyaoBaHus.

A6COPOLMOHHBIN
cocyf

LI

(—\’:| OednermaTop

PeakunoHHbI
cocyq,

1

HarpesatoLee
yCcTpoliicTBO

PucyHok A.1 — HarpeBaTe/ibHblii peakTop, OCHALLEHHbI PeakLMOHHbIM COCYA0M,
nedbnermatopom 1 abcopbUMOHHBIM COCYL0M

12
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Tabnunua Al — [porpaMma MVKPOBO/IHOBOTO pasfioxeHuss (MpumMep) o6pasuoB (BbIXOAHAA MOLHOCTb A1 MATU
cocy[foB)
Onepauus Bpems, MuH BbixogHas mollHOCTb, BT [asneHve orpaHnyeHo go, Mifa
1 5 400 3,5
2 5 600 35
3 12 800 35
4 20 800 4,0
5 3 500 4,0
CTtaaunsa BeHTUNALMN 20 0 -

A.2 TepMnyeckoe pasfnoxeHne — cucTemMa aMmasibramauum 3onoTa

A.2.1 O6wasn nHdopmaymns

Cunctema coctouT M3 chunbTpa A8 yaaneHus pryTu, neun Ans HarpeBa obpasua, neunm Ans passoxe-
HMS1 06pasua, oxsaxjawluii ocyluTenb, neys Ans cbopa pTyT, abCcopOLMOHHAs syelika ANsi aTOMHO-
abCcopOLUNOHHOW CnekTpoOMeTpUn MeTOAOM «XOI0AHOro napa» Wnn gayopecueHTHas ayeika Ans aTtoMHO-
thlyopecuUeHTHON CnekTpoOMeTpun METOAOM «XOMI0AHOr0o napa», Nepeknvarlmii knanaH, acnuparop, pac-
xogomep n T.4. OAHAKO HEKOTOPble M3 TakMxX (DaKTOPOB Kak adhdekT Matpuubl, KOadpuumeHT pasbaBneHms
N NCKaXEHNs1 NOMYUYEHHbIX Pe3y/1bTaToB A0/DKHbI ObiTb MOATBEPXAEHbI AN AAHHOTO METoAa.

A — dunbTp ANA yaauieHna pryTu;

B — Tpy6ka n1a cropaHus;

C — MNeyb ans Harpesa obpasLa;

D — lMeub gns pasnoxeHnss obpasya;
E — lNasoBas npombiBasika,

F — Ocywmrens;

G — Meub ana c6opa pTyTH;

H — Tpy6ka ans cbopa pryTu;

| — ATOMHO-a6Ccop6LUMOHHAN AYeiika «X0N04HOr0 napay;
J — MepeknoyatoLwumii Kianax;

K — NloByLKka ptyTy;

L — Acnupartop;

M — Pacxogomep

PucyHok A.2 — Cxema o6opyaoBaHusa ¢ AAS (npumep)

A.2.2 Ta3-HocuTenb

B kauyecTBe rasa-HocuTesis 06bIYHO UCNONb3yeTcsA BO34yX. a3, oboralleHHbIn KACN0POAOM, Takke MO-
XeT OblTb UCMOMb30BaH B KAYECTBE rasa-HoCUTeNs.

Kucnopog MoxeT NpuBecTW K B3pbiBY BCMeACTBME ObICTPOro cropaHvs B neyn Asis Harpesa obpasua, B
pe3ynbTate 4yero MrHOBEHHO MosBaseTcsA 60/blloe KOMMYEeCTBO NPOAYKTOB CropaHusl, KoTopble MOryT npe-
BbllLlaTh KaTa/M3aTOpHYK CMOCOBHOCTb HMDKHErO MOTOKA Meun Pas/fioXeHusi, WM YacTb PTYTU, NOJyvyaemoi
npu pasioXeHUn, MOXeT U3MEHSATbCA B OKcuA pTyTu. CnepgoBartesibHO, TemnepaTtypa HarpeBa U CKOpPOCTM
noToKa A0/MKHbI ObiTb TWATE/IbHO NoAobpaHbl. Ana /TlyopecueHTHOW CNEKTPOMETPUM HEOBXOAMMO MpUMe-
HeHne rasa Ar.

Bca pTyTb B rase-HocuTene Ao/HkHa ObiTb yAaneHbl C NOMOLLbI (PUbTpa, M3roTOBAIEHHONO U3 aKTUBU-
POBaHHOIO YI/IA WX 30/10TON CETKMU.

13



MOCT IEC 62321-4-2016

A.2.3 HarpeBaTtesibHblii 39/1EMEHT

Tpybka Ana cropaHvis U3roToB/iIeHA M3 Kepamukum unm keBapua. Cocyabl ANs 06pasLoB cAesaHbl U3 Xa-
ponpoYHbIX MaTepuanos. MNpu aHanuse xunaknx obpasLoB, cocyd OO/MKEH ObiTb M3rOTOB/IEH U3 KBapLa Wn
Kepamukn (He cogepxalimx pTyTb).

A.2.4 Teub ana passfioXXeHus

KaTanusatop, Takoil kak OKCui MapraHua, oKcug Meau, oKcug KobasbTa WKW OKCUA MAaTuHbI, nomella-
0T yepes TPy6Ky AN CKUTAHUS B Medb A1 Pa3fioKeHUs TakuM 06pasoM, YToGbl Pas3fioxuTb obble opra-
HUYEeCKNe BEeLecTB., U COeVNHEHNs PTyTU, NPU 3TOM TemnepaTypa M CKOPOCTb rasa-HOCUTENS AO/KHbI ObITb
TLWATeNbLHO YCTaHOBMEHb! 4711 NpeAoTBpalleHusl 06pa3oBaHus okcuaa pPryTu.

A.2.5 O6opyaoBaHus Ansa MbiTbS U CYLLKWN

Ecnu cuctema MMeeT TOUKy NepeoxnaxaeHnus B ee TpyGax W HyXAaeTcs B OCyLUeHUs Bfary, oxaaxaia-
towuii ocylumtens yao6Hee B o6palleHun U 06C/YXUBAHUM, YeM OCYLUMTENU, B KOTOPbLIX B KAUecTBe Bnaro-
nornaTuTenss UCnosfib3yloT nepxnopat MarHusl. Takke 6onee 3ahPeKTBHbIe pe3ynbTaTbl GblIM MOJyYeHbl,
Korga rasoBble NMPOMbIBA/IKM UCMO/Ib30BaNNCh A0 CywkU. CTaHAapTHbIA GydepHbIi pacTBOp AO/MKEH ObiTh
MCNO/Ib30BaH A1 CTUPKK rasa.

A.2.6 Tpybka gnsa céopa ptytn

Mprmep TpyoKM Ans cbopa pTyTU NpvBedeH Ha pucyHke A.3.
B UeHTpe KBapLLeBOW CTEKNAHHOM TPyGKM pacnofioXeHOo Yyrny6rieHve, cofepxallee, B ykasaHHOM Mo-
psifiKe, MefKyo CTPY)XKY KBApLEBOro CTekna, PTYTHYIO JIOBYLLKY, U MEJIKYI0 CTPYXKY KBapLEeBoro cTekna.

Pa3mepbl B MuiMmMeTpax
ICu

yQDO5
il D.o4

20

100 - 200

A — KBapueBas cTeknsiHHas Tpyoka;
B — PT1yTHas nosyLLKa,;
C — MeriKas CTpyXKa KBapLieBOro CTekna,;

PucyHok A.3 — Tpybka ans céopa prytv (npumep)

TepMoycToiuMBbI MOPUCTLI HOCUTENb (MEepPsInT), MOKPbITbLI 30/10TOM, UCMO/b3YeTCsl B KauecTBe pPTyT-
HOIn noBywkK. Meub Anst c6opa pTyTM AO/MKHA 6GbiThb NpeABapuTenibHO Harpeta Ao 150 °C, 4To6bl NpenoT-
BpaTWTb C60p OpraHMYeckux rasoB U BoAbl B fIOByLIKE. OpraHuyeckue rasbl ¥ Bofda, Npu nonagaHuv B ab-
COP6LMOHHYI0 UM (DIyOpEeCcLEHTHYIO siueliky, 6yayT co3faBaTb NOMEXU ANl U3MEPEHUsT PTYTU.

A.2.7 AHann3 cogepxaHusa ptytu B CCFL

B cnyvyae CCFL-o6pasua, napbl pTyTUM BO36YXAalOT YacTb NapoB PTYTU MONYYEHHbIX MPU HarpeBaHuu
ockonkoB CCFL-namnbl. [onyyeHHble napbl pTyTM 3aTeM nonajakwT B aTOMHO-abCOPOLMOHHLIA CReKTpo-
MeTp AN U3MepeHus Konuyectsa pTyTvM 6e3 amasnbramaumn. ViHTerpatop HauuMHaeT m3nydaTb yabTpadumo-
NeToBbIE NyYu, KakK TO/IbKO HauyMHaeTCs Harpes.

Cxema (npumep) crnekTpomeTpa 418 TePMMUYECKOro passioxeHus/aTtomHoin abcopbummn gna CCFL noka-
3aHa Ha pucyHke A.4.
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A — YCTpOIiCTBO yaaneHus pryTu;

B — Bo3ayLuHbIii Hacoc;

C — KsapueBas HarpeBaTtefibHasa Tpyoka;
D — KsapueBas nogouka;

E — KBapuesas abcopbupyroLas KoBeTKa;
F — PtyTHaa namna;

G — ATOMHO0-a6CcOpOLUOHHBIA OETEKTOP;

H — Cymmartop;

| — D1eMeHT NUTaHnsa ¢ KOHTPO/1/1IePOM;

J — HarpeBarenb

PucyHok A.4 — Cxema (npvmep) cnekTpoMeTpa 4151 TEPMUYECKOro passnoxeHus/atomHol abcopbuun ansa CCFL
A.3 MNapameTpbl Nnpnéopos

YKka3aHHble napamMeTpbl NpubopoB — 3TO MpuMepbl pabounx napameTpoB NpubOpPOB, KOTOpble MOryT
6bITb pasHbIMU, TaK Kak Ans OTAesIbHbIX NPUbOopoB MOryT NOHaAOOWUTLCA asbTepHaTUBHbIE MNapameTpbl.
PekomeHayeTCcs MCNOMb30BaTb yKa3aHHble 3HAYeHUs ASIMHbI BOSIH M OTHOLUEHMA MacChbl K 3apsagy; Bbloop
Opyrvx napameTpoB B JaHHOM KOHTEKCTE MOXEeT NMPUBECTU K HEAOCTOBEPHbLIM pe3yfbTaram.

a) CV-AAS (AToMHO-abcopbumoHHass cnekTpoMeTpus X0N04HOr0 napa):

- NcTouHrk cBeTa: 6e3anekTpoaHas paspsagHas famna wim namna ¢ nonbiM Katoaom;

- AnvHa BosHbI: 253,7 HM;

- WnpuHa cnekTpansHoli nonockl: 0,7 HW;

- MpoAayBouYHbIA ra3: N2 unm Ar.

b) CV-AFS (AToMHO-(b/lyopecueHTHasA CNeKTpoOMeTpusa X0104HOr0 napay):

- ictouHuk: HAa namna ¢ nonbiM Katogom, Tok 30 MA, AnvHa BOJHbI: 253,7 HM;

- OTpuuyartesnibHoe BbiCOKOe HanpshkeHue 360 B;

- Temnepatypa neun 800 °C;

- Mas-HocuTenb notoka Ar 0,6 n/MUH, 3aWUTHbIA ra3 1,0 N/MuH;

- MpombiBOYHAA Boga: 6%-Hada HNO3.

c) ICP-OES (OnTuueckasi SMUCCUOHHAs CNEKTPOMETPUS C UHAYKTMBHO CBSA3aHHOM Mia3Moi):

- AnvHa BonHbl Ha, 194,227 x 2 (2-i1 NnopsiioK) HM;

- MowHOCTb BbICOKOYACTOTHOIO reHepatopa: 1150 Br;

- YacToTa BbICOKOYACTOTHOrO reHeparopa: 27,12 Mru;

- fJaBneHune Ar: 0,16 MlMa;

- Ma3-HocuTenb Ar: oxnaxgarwuwnin raz 14 n/MmuH, BcnomoraTenbHblii ras: 0,5 n1/MuH;

- HTeHcMBHOCTL nornoweHns obpasya 1,6 /1/MUH.
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d) ICP-MS (macc-cnekTpoMeTpus ¢ UHAYKTUBHO CBA3aHHOM Niasmon):

-m/z =199, 200, 201, 202 (oTHOLIEHNEe Macchl K 3apaay Hg);

- MowHOCTb BLICOKOYACTOTHOIO reHepaTopa: 1200 BT,

- YacToTa BbICOKOYaCTOTHOrO reHeparopa: 27,12 Mlu;

- NaBnexue Ar: 0,28 MIMa;

- [a3-HocuTenb Ar: oxnaxaatowmin raz 16 n/MuH, BcnomoratenbHbli ras 1,0 n/mMmuH.

MonoxxeHue ropenku, oTbop obpasua no rnybuHe, ropu3oHTanu, BEPTUKamNMW; MWH3blI - BCE YCMOBUSA
JOMMKHbI ObITb ONTUMU3UPOBAHLI NEpPe NPOBEAEHUEM U3MEPEHUS.

e) TD(G)-AAS (ATOMHO-abcopOLUMOHHAA CNEKTPOMETPUST METOAOM TEPMUYECKOTO pasnoxeHus (amanb-
ramauum 30n0T1a)

- UicTtounuk ceeTa: PTyTHaa (C napamu) namna HU3KOro gaBreHUs;

- AnnHa BOMNHLI:253,7 HWM;

- Ma3-HocuTENb: BO3AYX MM KUCOPOA,.
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MpunoxeHue B
(cnpaBoO4HOE)

PesynbTaTbl MeXnabopaTOpHbIX CPAaBHUTENbHbLIX UCMLITAHUM
Nos. 2 (1IS2) u 4A (IIS 4A)

Tabnwnuya B.1 — Cratuctudeckue aaHHsle ana TD(G)-AAS

OBpasey MapameTp m, Mr/kr v, MI/Kr n s(r), Mmr/kr r, Mr/kr s(R), mr/kr R, Mmr/kr
13 nonmMMepa
1S 4A-04 Hg 31,28 33 18 0,246 0,69 1,50 419
1S 4A-05 Hg 56,83 63 9 0,76 2.1 3,10 8,70
11S 4A-08 Hg 22,67 24 15 0,856 2,40 1,96 5,47
Tabnwnuya B.2 — Cratuctudeckue ganHHble gna CV-AAS
Obpasey MapameTp m, mr/kr v, Mr/kr n s(r), mr/xr r,mr/kr | s(R), mr/kr R, mr/kr
U3 nonuvmepa
11S2-C10 Hg 21,4 253 3 2,5 7,0 HepocTtatouHo
11S2-C11 Hg 42 45 2 0,1 0.4 JaHHbIX
11S2-C12 Hg 88,5 100,0 8 1,2 3,3 4.9 13,7
11S2-C13 Hg 883,5 1 000 8 16,1 45 1 59,0 165,1
1S 4A-04 Hg 30,03 33 15 0,55 1,55 1,32 3,70
IS 4A-05 Hg 52,58 63 13 1,45 4,07 3,78 10,59
Tabnwnuya B.3 — Cratuctndeckue garHble ana CV-AFS
Obpasey MapameTp m, mr/kr v, Mr/kr n s(r), mr/xr r,mr/kr | s(R), mr/kr R, mr/kr
U3 nonuvmepa
11S2-C10 Hg 24,8 253 3 0,2 0,6 HepocTtatouHo
11S2-C11 Hg 4.8 45 3 0,2 0.4 JaHHbIX
1S 4A-04 Hg 30,2 33 18 1,90 5,32 5,35 14,99
1S 4A-05 Hg 546 63 18 2,55 714 9,70 27,16
Tabnwnuya B.4 — Cratuctndeckue ganHole gnga ICP-OES
Obpasey MapameTp m, Mr/kr v, Mr/kr n s(r), mrikr r, Mr/kr s(R), mr/kr R, mr/xr
13 nonmMMepa
11S2-C10 Hg 25,4 25,3 6 2,6 7,2 6,8 19,2
1S2-C11 Hg 3,8 45 3 05 14 HeaocTarouHo
OaHHbIX
11S2-C12 Hg 90,7 100,0 9 3.1 8,8 8,2 231
11S2-C13 Hg 901,7 1 000 9 41,5 116,2 68,8 1927
raoe. m — cpeaHee apuPMeETUYECKOE pe3ynbTaToB UCMbITaHWA;
1% — OoXMAaemoe 3Ha4YeHUe;
n — YUCINO NPUHATLIX pe3yrnbLTaToB;
s(r) — cTaHgapTHOe OTKIIOHEHWE MOBTOPSAEMOCTH;
r — npegfern NoBTOPAEMOCTH,
s(R) — cTaHpapTHOe OTKIIOHEHWE BOCTIPOU3BOAMMOCTH,
R — npegfen BOCNPOM3BOLUMOCTH.
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