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Mpeaucnosue

EBpasuiickuin coBeT no ctaHaapTusauum, metponoruv u ceptucmkauum (EACC) npepcrasnsier coboi
peruoHanbHoe o6beauHeHne HaLMoHanbHbIX OpPraHoB No cTaHAapTU3aUuK rocyaapceTs, Bxogswmx B Coapy-
xectBo HesaBucumbix Mocypapcts. B panbHeiiliem BoaMoxHo BeTynneHue B EACC HauuoHansHLIX opraHoB
Mo cTaHaapTu3auun Opyrux rocyaapcrs.

Llenw, ocHoBHLIE NMpYHLUWMBI U OCHOBHOW MOPAZAOK NpoBeAeHUs paboT No MeXrocyaapCTBEHHOW cTaHaap-
TM3auum ycradoeneHsl FOCT 1.0—2015 «MexrocynapctBeHHas cuctema ctaHgaptusaumm. OCHOBHbIE MOJIo-
XeHusi» n FOCT 1.2—2015 «MexrocyaapcTBeHHasi cucteMa ctaHgapTusauuu. CtaHaapTbl MexrocyaapcT-
BEeHHble, MpaBuna M peKoMeHOAUMU MO MEXroCyAapCTBEHHOW cTaHgapTusauuu. lNpaBuna paspaboTku,
NPUHATUA, obHOBNEHUs1 U OTMEHbI»

CBeaeHun o cTaHaapTe

1 NOArOTOBINEH Hay4HO-NPOM3BOACTBEHHLIM PeCcnyOnuKaHCKUM yHUTapHLIM npeanpusaTueM «beno-
PYCCKUiA rocyaapCTBEHHbIN UHCTUTYT CTaHAapTU3aLUuu u cepTudmkaummn» (benMCC)

2 BHECEH loccranaaptoM Pecnybnuku Benapycb

3 MPUHAT EBpa3auiickum cOBETOM MO CTaHAapTU3aLWK, METPOTIOMK 1 cepTudmMKaLm Nno pesynbratam
ronocosaHust (NpoTokonom ot 28 uioHs 2016 r. Ne 49-2016)

3a npuHaTUE cTaHaapTa NPOrofiocoBany:

KpaTkoe HauMeHOBaHWe CTpaHbI Kopa cTpaHbl CokpalleHHoe HauMeHOBaHWe HaLMOHANLHOTo
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 opraHa no cTaHAapTM3auum
Benapycb BY lNoccraHpapt Pecny6nuku Benapych
KasaxcraH KZ lNoccranpapt Pecnybnvku KasaxcraH
KeiprbiscTaH KG KbiprbiscTaHgapT
TapKUKUCTaH TJ TamkukcTaHaapT

HacToAwmini  MexrocynapCTBEHHbI  CTaHAApT  MAEHTUMYEH  MEeXAYHapoaHOMY  cTaHaapTy
IEC 62321-5:2013 Determination of certain substances in electrotechnical products — Part 5: Cadmium,
lead and chromium in polymers and electronics and cadmium and lead in metals by AAS, AFS, ICP-OES
and ICP-MS (OnpegeneHue pernameHTUPOBaHHbIX BELLECTB B 3NEKTPOTEXHUUYECKUX uadenusax. Yactb 5.
OnpeaenexHne kagMmusi, CBUHLA U XpoMa B MONIMMEpPaX U SNEKTPOHHbIX YacTsX CUCTEM, a TaKke KaaMusi U
CcBUHLA B MeTannax metogamm AAS, AFS, ICP-OES u ICP-MS).

MexayHapoaHblii CcTaHaapT paspaboTaH TeXHUYEeCKUM KOMUTETOM no craHgaptusauum IEC TC 111
«CranpapTusauus B obnactu okpyxatowieit cpeabl OTHOCUTENEHO SNEKTPUHECKUX M 3NEKTPOHHLIX TOBapoB
n cucteM» MexayHapoaHou anekTpoTexHuyeckon komuccum (IEC).

[MepeBog ¢ aHrMUIACKOro s3bika (en).

OduumansHele ak3emMnispbl MeXayHapogHOro CTaHAapTa, Ha OCHOBE KOTOPOrO MOATOTORMEH HACTOSILLMIA
rocyfapcTBeHHbI CTaHAapT, U MEXAYHapoA4HbIX CTaHA4apTOB, HAa KOTOPLIE AaHbl CChUTKU, UMeloTces B Hauuo-
HanbHoM cdoHge THIMA.

B pasnene «HopmaTuBHble CCbINMKA» U TEKCTE CTaHOapTa CCbIK Ha MeXayHapoaHble CTaHAapTLl akTyanu-
3MpOBaHbI.

CBefeHus 0 COOTBETCTBUM MEXrOCYAapCTBEHHbLIX CTaHAAPTOB CChINIOMHBEIM MEXAYHapoaHbIM CTaHaapTaM
npuseaeHbl B AOMOMHUTENBHOM nNpunoxeHun [.A.

CreneHb cooTBeTcTBUS — upeHTu4Has (IDT)

5 BBE[JEH BIEPBBIE

Uugbopmayus o esederHuu 8 delicmeue (npexpaweHuu delicmeusi) Hacmosiueao cmaHOapma u u3me-
HeHull K HeMy Ha meppumopuU yKa3aHHbIX 8bille 20cydapcme rybriuKyemcs 8 ykasamesisaxX HauUoHabHbIX
(eocydapcmeeHrHbix) cmaHOapmos, u30aeaeMbix 8 3mux 2ocydapcmeax, a makxke e cemu MIHmepHem Ha
calimax coomeemcmeyrwux HayUuoHalbHbIX (20CydapcmeeHHbiX) opaaHoe o cmaHGapmusayuu.

B Ccliydae rnepecmompa, UMeHeHuUs unu omMeHbl Hacmosujea20 cmaHOapma coomeemcmasayrouwjasa UH-
gopmayusi marke 6ydem onybnukosaHa e cemu MHmepHem Ha caiime MexzocydapcmeeHHO20 cogema
o cmaHdapmu3sayuu, Mempornoauu u cepmugbukayuu 8 kamanoze «MexaocydapcmeeHHble cmaHAapmbl»

WckniounTtenbHoe NpaBo oduuMansHOro onybnmnkoBaH1s HacTOsILLEro ctaHaapTa Ha TeppuTopun yka-
3aHHbIX Bbille rocyAapcTB NPUHAANEXUT HaLMOHamNbHLIM (roCyaapCTBEHHbIM) OpraHam no cTaHJapTU3aLmm
3TUX rOCyAapCTB.
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BBegeHue

Lupokoe ucnons3oBaHue u3penuii NEKTPOTeXHWYECKOro HasHa4yeHUs MOBLICUNIO BHUMaHWe K UX
BO3EACTBUIO Ha OKpyxaloLlylo cpeay. Bo MHorux ctpaHax Mupa Gbisiv NPUHATLI TEXHUYECKME [OKYMEHTHI,
npegycmaTpuealoLLme onpeaeneHHbii nopsaaok paboTel ¢ 0TX0AamMu, BELECTBAMMU U 3aTPaYEHHOW aHepruen
Npv UCMONb30BaHUM 3NEKTPOTEXHUHECKMX U3AENUIA.

WMcnonb3oBaHue Takux Bewwects, kak csuHel, (Pb), prytb (Hg), kagmuii (Cd), wecTuBaneHTHbIA XpoM
(Cr(VI)), copepxalumitcss B HEOPraHMYECKUX U OPraHN4ECKUX COeAMHEHUSX, a TaloKe ABa Tuna GPOMMPOBaHHbIX
OTHECTOMNKUX WMHrMbuTOopoB, BKMoYas nonubpombudenunsl (PBB) n nonubpomuposaHHbie AUEHUNOBbLIE
achupbl (PBDE), B aneKTpOTEXHUHECKUX U3AENUAX PErMamMeHTUPYETCA HaLMOHarbHbIM 3aKOHOAATENbCTBOM.

Llensto ctaHgapToB cepum IEC 62321 siBnsieTcA ycTaHOBNEHUE METOA0B KOHTPONSA, KOTOpble NO3BOMAT
onpeaenuTb ypoBeHb pernaMeHTMpoBaHHbIX BELLECTB B 3N1EKTPOTEXHUYECKMX U3AENUsX.
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MEXTIOCYAOAPCTBEHHbB W CTAHAOAPT

ONPEQENEHUE PETMAMEHTUPOBAHHbIX BELLECTB
B ANEKTPOTEXHUYECKUX U3OENUAX
Yactb 5
OnpeaeneHue KagMus, CBMHLIA U XpoMa B NONMMepPax U 3NeKTPOHHbLIX YacTAX CUCTEM,
a TaKKe KagMua U CBUMHLA B MeTannax metonamu AAS, AFS, ICP-OES u ICP-MS

Determination of certain substances in electrotechnical products
Part 5
Cadmium, lead and chromium in polymers and electronics and cadmium and lead in metals by
AAS, AFS, ICP-OES and ICP-MS

[aTa BBefeHUs —

1 O6nacTb NpMMeHeHus

B HacTosiLeM cTaHAapTe yCTaHOBMEHbI MeTOAb! onpeaeneHns cCoaepXkaHus CBUHLIA, KaMuUsl U XpoMa B
nonvumepax, metannax u anekrpoHuke metogamu AAS, AFS, ICP-OES and ICP-MS.

B HacToseM cTaHgapTe ycTaHOBIieHb MeToAbl ornpeaeneHns yposHew kagmus (Cd), ceuHua (Pb) n
xpoma (Cr) B aneKTpoTexHW4eckux uapenusx. HacrosiumiA craHoapT oxBaTbiBaeT TpUM TUNA Marepuarios:
nonvmepsl/nonuMepHsie AeTany, MeTannbl U Crnaebl, 3MEKTPOHUKY.

B HacTosilwem craHaapTe obpasel paccMaTtpuBaeTcs, Kak 06LekT, nognexaiwmin o6paboTtke n nsamepe-
HusM, YTOo npeacTaBnseT coboit oGpasel UK Kak ero NosyuUTb onpeaenseTcs cyohLekToM, NpoBOAsILLUM
ucnbiTaHusa, JanbHeilune pyKoBOACTBO MO MOMNYyYEHUIO TUMNOBLIX 00pPasLOB U3 rOTOBLIX 3MEKTPOHHbLIX U3fe-
v, KoTopble OyayT npoBepeHbl Ha coAepXaHWe pernaMeHTUPOBaHHbIX BelecTB, YCTaHOBEHO
B IEC 62321-2. CnenyeT oTMeTUTb, YTO BbIGOp nW/unu onpepeneHve o6pasua MOXeT NOBNUSATbL HA UHTEp-
rpeTauuio pesynbTaToB UCMbITaHUA. B HacToslleM cTaHgapTe NPpUMBOAUTCS OnUcaHWe YeTbipex MeToaos, a
umeHHo: AAS (aTomHo-abcopbuuoHHas cnekTpomeTpus), AFS (aToMHO-cbryopecueHTHast CNeKTpoMeTpust),
ICP-OES (onTuuyeckas aMACCUMOHHasi CNEKTPOMETPUS C UHAYKTUBHO CBA3aHHOW nnaamoi) u ICP-MS (macc-
CNeKTPOMEeTpUsi C UHAYKTUBHO CBA3AHHOW MNa3Moit), a Taloke paccMaTpuBaeTCsl HECKONbKO npoueayp noa-
roTOBKW pacTBopa o6paslia, Ha OCHOBaHUM KOTOPOro 3KcnepThbl MOryT BbiGpaTth Haubonee nogxopsmin Me-
TO[, aHanusa.

Kak nokasan aHanus LIeCTUBANIEHTHOro XpoMa, ero uHorga TpyaHo onpegenvTb B NONUMeEpax U anek-
TPOHUKE, MO3TOMY B HACTOSILLEM CTaHfapTe NpuBeAeHbl MeToAbl CKPUHMHIa AN XpoMa B nosiumepax u
AMNeKTPOHUKK, 33 UckniodeHnem AFS. AHanua xpoma npeaoctaBnseT UHMOpMaLMIo O NPUCYTCTBUM LLIECTU-
BafleHTHOrO Xpoma B MaTepuanax. TeM He MeHee, 3fIeMeHTHbLIA aHanu3 He MoXeT BbIGOPOYHO OBHapyXu-
BaTb LLECTMBANEHTHbI XpOM; OH ONpeAenseT KONMYECTBO XpoMa BO BCEX COCTOSIHUSIX OkUcneHust B o6pas-
uax. Ecnm konuuectBo xpoma npeBbillaeT Npeaes LeCTMBANeHTHOro Xpoma, AOSTKHb! ObiTb BbINOMHEHbI UC-
NbITaHUSA LLIECTMBANEHTHOro Xpoma.

MeToabl UCTbITAHWIA, paccMaTpMBaeMble B HAacTOsILLEM cTaHAapTe, AOMKHbI obecneunTs Makcumarb-
HYI0 TOYHOCTb U JOCTOBEPHOCTb ANsA KOHUeHTpauun Pb, Cd n Cr, koTopas Moxet coctasnstb oT 10 Mr/kr
ans Pb, Cd u Cr npu ucnons3osadumn ICP-OES u AAS u ot 0,1 mr/kr gns Pb u Cd npu ucnonbsosaHum
ICP-MS, ot 10 mr/kr ana Pb, Cd u ot 1,5 mr/kr ans Cr npu ucnonsaosaHuu AFS. [JaHHbIe MeToAbl UCTbITa-
HUIA MOTYT MCMOSL30BaTLCA U A5 Gonee BbICOKUX KOHLIEHTpaLWiA.

UanaHue ocpmumnanbHoe

HacToswumi ctaHgapT He pacnpocTpaHsieTcA Ha maTtepuarnbl, cogepxaliue nonnugTopmMpoBaHHbie no-
nvmepsbl u3-3a ux ctabunbHocTh. Ecny cepHylo KUCNOTY UCMOMbL3YIOT B aHanNUTUMYecKon npoueaype, cylie-
cTByeT puck notepu Pb, B pesynbTate 4ero nosy4aloT oMGOYHO HU3KWE 3HaYeHUs ONA 3TOro aHanura.
Kpome Toro, cepHasi 1 nnaBUKOBasi KUCIOThbI He NPUrofHbl 4nsa onpeaeneHusa Cd npu ucnonb3oBanun AFS,
NOTOMY YTO BMUAIOT Ha ero BOCCTaHOBIEHKe.

Ha ctaguu pactBopeHuss o6pasua MOryT MMeTb MECTO ONpeaeneHHbIe OrpaHNYEHNs U PUCKM, T. K. MO-
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XeT NPOM3ONTU OcaKAEHME LierieBbIX UMW APYTUX AMEMEHTOB; B 3TOM cliyyae octatk Heob6xoaumo npose-
puUTb OTAENbHO UNU pacTBOpUTL C NOMOLLLIO APYyroro Metoaa, a 3atemMm OﬁbeﬂMHMTb UX C UcnbiTaTenbHbIM
pacTeopom obpasua.

2 HopmaTuBHbIe CCLINKKU

[nsa npumeHeHUs HacTosilWero craHaapTa HeoGxoauMbl crieflylole CebiroyHble cTaHaapThl. [ina HepaTu-
POBaHHbIX CCbINOK NPUMEHSIIOT NocrneHee UsfaHue CChiNIoYHOTo CTaHAapTa (BKIoYasi BCe ero U3MeHeHust).

IEC 62321-1 Determination of certain substances in electrotechnical products — Part 1 Introduction and
overview (OnpepeneHne pernaMeHTUPOBaHHbLIX BELLECTB B aNEKTpoTEXHUYECKUX uagenusx. Yacts 1. Bee-
AeHve u 0630p)

IEC 62321-2 Determination of levels of certain substances in electrotechnical products — Part 2: Disas-
sembly, disjointment and mechanical sample preparation (OnpefeneHue pernameHTMpPOBaHHbLIX BELLECTB B
AneKTpoTeXHUYeckux nagenusx. Yacto 2. Pazbopka, 0TCOeAUHEHME M MeXaHM4YecKasi NoAroToBka obpasua)

IEC 62321-3-1 Determination of certain substances in electrotechnical products — Part 3-1: Screening —
Lead, mercury, cadmium, total chromium and total bromine using X-ray fluorescence spectrometry (Onpe-
AeneHue pernaMeHTUpPOBaHHbIX BELLECTB B AMEKTPOTEXHNYECKUX uagenusx. Yacts 3-1. CkpuHuHr. AHanus
CBMHUA, PTYTH, KaaMus, obLiero xpoma 1 obero 6poma METOAOM PEHTTEHO(NYOPECLIEHTHOM CIEKTPOMETPUMN)

ISO 3696 Water for analytical laboratory use — Specification and test methods (Boaa ans na6opartop-
Horo aHanuaa. TexHu4eckue TpeboBaHWUA M MeToAbl MCMbITaHWIA)

ISO 5961 Water quality — Determination of cadmium by atomic absorption spectrometry (Kauectso Bo-
Abl. OnpegeneHve cogepXaHus KaaMusi METOLOM aTOMHOW abcopBLMOHHOM CeKTpOMETPUK)

3 TepMUHbI, onpeaeneHust U COKpaLLeHUs

3.1 TepMuHbI M ONpefeneHus

Ons uened HacToALLEro craHAapTa NPUMEHAIOT TEePMUHLI WM ONpeAeneHusl, YCTaHOBMEHHble
B |IEC 62321-1, a TaKk xe cnegyrowme:

3.1.1 pocToBepHOCTbL (accuracy): TOYHOCTb COOTBETCTBUS MEXAY pesynbTataMy UCNbITaHWA U NPUHSA-
TbIM 3TanoHHbIM 3HAYEHUEM.

3.1.2 kanubpoBouHbIA obpasel (calibration standard): BewiecTeo B TBEpAOM UNU XKWUIKOM COCTOSIHUM
C U3BECTHON U cTabunbHoOM KOHLEeHTpauuein aHanuTa (oB), UCNONb3yeMoe Ans onpeAerieHnsl XapakTepucTu-
Ky npubopa (kanMbpOoBOYHO KPUBOIA) NO OTHOLLEHMIO K KOHLIEHTpauuu aHanuTa (oB).

3.1.3 kanubpoBou4HbIN pacTBop (calibration solution): pacTeop, ucnonbayembiit npu kKanubpoeke npu-
6opa, NoAroTOBMNEHHbIN KaK U3 MCXOOHOMo pacTBopa Tak U U3 cepTUMUMPOBAHHOIO CTaHAapTHOro obpasua.

3.1.4 cepTuchMuMpoBaHHbIA cTaHaapTHLIA obpa3sel, (certified reference material): OTanoHHbLIA MaTe-
pvan, conpoBoXaaemblii cepTuMUKaTom, ogHO unv Gonee 3HayeHWn NnapaMeTpPoB KOTOPOro cepTucuLmpo-
BaHbl N0 Npoueaype, KoTopas yCTaHaBnN1BaeT ero HeoNpeaeneHHOCTLIO U NPOCEXUBAEMOCTb.

3.1.5 nabopaTopHbIi KOHTPONLHLIA 06pa3sey (laboratory control sample): npo6a marpuubl ¢ usBect-
HbIM COCTaBOM TWUMOBOIo NpeAcTaBUTENs LENeBoro aHanura, UCnonb3yeMas Afs NpeacTaBleHusl JOKyMeH-
Tauum nabopatopum [1]

3.1.6 xonocToi pacTBop peareHToB (reagent blank solution): pacTeop, NoAroToBNEHHLIA NyTemM AO-
6aBneHuss B pacTBOpUTENb peareHToB B TOM Xe KOonMyecTBe B KOTOPOM OHM Obinu fobaeneHsbl B pacTBop
aHanusupyemoro obpasua (C TeM e KOHeYHbIM 06bem).

3.1.7 pacTBOop aHanuaupyemoro o6pa3ua (test sample solution): pacTsop, NoAroToBneHHbIN Ha OCHO-
Be nNpobbl aHanu3upyemMoro obpaslia B COOTBETCTBUM C YCTaHOBMNEHHbLIMU TpeGoBaHUAMU Takum oGpasom,
yYTOGbl OH MOr UCMONbL30BATLCS ANsi NOCNeayIoLLUX U3MEpPEeHWiA.
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3.2 CokpalyeHus

B HacTosiliem cTaHaapTe MCnonb3oBaHbl cneayloLlme CokpalleHus:
CCV  HenpepbiBHasi npoBepka kanmbpoBku
LCS INabopaTopHblit KOHTPONLHLIA 06pa3seLl

4 PeakTuBbl

4.1 O6wan uHcopmauus

[ina onpefeneHus aneMeHTOB Ha YPOBHE CNeAOB AOMKHbI UCMONL3OBATLCA peaKkTUBbl COOTBETCTBYHO-
wen ymctoThl. KoHUEHTpaLus aHanuta Mnu MeluaroLux BelwecTB B peakTuBax U Boae AOMmKHa ObiTb HW-
YTOXHO Marioil No CpaBHEHUIO C HAaUMEHbLLER N3MepSEMOI KOHLIEHTpaLUen.

Bce peaktuBbl Onsi aHanusa NocpefcTBOM MacC-CrieKTPOMETPUM C MHAYKTUBHO CBSi3aHHOIN Mnasmoi,
BKITIOMas KUCMOTbI M ApYrMe XUMUYECKUEe BELLIECTBA, AOIDKHBI UMETb BbICOKYIO CTeneHb YMCTOTbI: obluee conep-
XXaHWe CnefoBbIX METAMOB AOMKHO 6biTb meHee 1 x 10° % (no macce).

Ons namepeHuin metogamu ICP-OES un ICP-MS, adbdekt naMsAT BO3HUKAET B TEX Cry4asix, korga BBO-
[SITCA 3NEeMEeHTBI C BbICOKMMM KOHLeHTpauusMu. Pas6aBneHvne pactBopa ob6pasua TpebyeTcs Ansi BoICOKUX
YPOBHei kaxgoro anemeHTa. Ecnu addekrt namaTy He ymeHbluaeTcs npu pas6asneHuu, Tpebyertcs Tlua-
TernbHOe MbiTbe 060pyAoBaHMS.

4.2 PeaKkTuBbI

JomkHbI MICNONB30BATLCA CrieAylolwue peakTUBbI:

a) [Ans npurotoBreHus u pasbaBneHust Bcex pacTBOpoB 06pasLioB JO/MKHA UCNONb30BaTLCA BoAa knaccea 1
no 1ISO 3696.

b) CepHas kucnora:

1) 85%-Hbiit (No Macce) pacTBop cepHoii kucnotel (p(H2SO,) = 1,84 r/mn), npuroaHbLIA Ans aHanusa
crefoBbIX konuyecTs MeTannos («trace metal» grade)».

2) PasbaBreHHblii pacTBop cepHoii KUcnoThl, (1:2): paabaBute 1 06beM pacTBopa KOHLIEHTPUPOBAHHOM
CepHoM KucnoThl (4.2, nepeuncnenve b, nyHkT 1) aByms (2) o6bemamu Boapl (4.2, nepeuncneHue a).

¢) A3oTHas kucnorTa:

1) 65%-Hbii1 (No Macce) pacTBop a3oTHoit kucnoTsbl (p(HNO3) = 1,4 r/mn), npurogHbIil Ans aHanusa cne-
JO0BbIX KONUYECTB MeTarros.

2) 10%-HbI (N0 Macce) pacTBOP a30THOM KUCIOTLI, MPUrOAHLIA AN aHanuW3a cneaoBbiX KONUMYecTB Me-
Tannos.

3) PacTBOp a30THOI KMCNOTbI C MONSIPHOM KOHLEHTpauuei 0,5 Mmonb/n, npuroAHbLIN ANA aHanuaa cne-
[JOBbIX KONMTMYECTB METarIoB..

4) Pa3baBneHHbIi pacTBOp a30THOM kucroThl 1:2: pa3baButb 1 06beM pacTeopa KOHLEHTPUPOBaHHOM
a30THOW kucnoThl (4.2, nepeuncneHune ¢, nyHkT 1) ABymsi o6bemamu Boabl (4.2, nepeuncneHue a).

d) ConsiHas kucnora:

1) 37%-Hbii1 (N0 macce) pacTeop consiHoit kucnoTbl (p(HCI) = 1,19 r/mn), npurogHbiA Ans aHanuaa cne-
DOBbIX KONUYECTB METANIOB,

2) PactBop corsiHoi KUCNOTbI, pa3baBreHHbli 1:2: ogHa YacTb pacTBopa CONsIHOM KUCHOTLI (4.2, nepeumc-
nexuve d1), pas6aBneHHbli 2 YacTaAMU Boab! (4.4, NnepeyncneHve a), NPUroaHbIA AnsA aHanusa cnenoBbixX KO-
NWYeCcTB MeTarnsos.

3) 5%-Hbli (MO Macce) pacTBOP CONAHON KUCHNOTbI, NPUIOAHbLIA ANA aHanuM3a CNeaoBbiX KONMYECTB
MeTannos.

4) 10%-HbliA (N0 Macce) pacTBOP CONAHOW KWUCIOTbI, MPUroAHLIA ANA aHanu3a CfiefoBbiX KONMUYECTB
MeTannos.

e) 40%-Hbiin (no Macce) pacteop ropuctoBogopoaHoi kucnotsl (p(HF) = 1,18 r/mn), npurogHbld ans
aHanusa cneaoBbIX KONMUYECTB METANMOB.

f) 50%-Hbili (no macce) pactBop ¢hTopobopHoit kucnotsl (HBF,), NpuroaHblii Ans aHanusa cnepfoBbix
KONU4ECTB MeTaros.

g) 70%-Hbiit (No Macce) pacTBop nepxnopHoi kucnotbl (p(HCIO,) = 1,67 r/mn), npurogHeIi ans aHanuaa
cnenoBbIX KONMYECTB METaNNOB.

h) 85 %-Hbii1 (no macce) pacteop docgopHoit kucnotsl (p(HzPO,4) = 1,69 r/Mn), npurogHbii Ansa aHanuaa
cnenoBbIX KOMUYECTB METAINOB.
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i) 47 % — 49 %-HbIll (N0 Macce) pacTeop 6pommcToBoaopoaHoiA kucnoTel (p(HBr) = 1,48 r/mn), npuroa-
HbI1 ANA aHanusa creoBbIX KOMMYECTB MeTassoB.

i) 5%-HbIin (no macce) pacTeop 60pHoi kucnoTbl (H3BO5) koHUeHTpauun 50 mr/mn, NnpurogHbIi ans aHa-
nn3a cnepoBbiX KOMUYECTB METanmnos.

k) 30%-Hblit (N0 Macce) pacteop nepekucu Bogopoaa (p(H,O0z) = 1,10 r/Mn), NnpuroaHeli Ana aHanuaa
cnepfoBbIX KONWYECTB MeTannos.

1) CmewaHHas kucnora:

1) CmewanHas kucnoTa 1 (ABe 4acTM pacTBopa consiHOW kucnoThl (4.2, nepeuncnenue d, nyHkT 1), oa-
Ha YacTb pacTBOpa asoTHOW KMCMOTLI (4.2, nepevncnenune c1) n ase YacTu Boapl (4.2, nepeducneHue a);

2) CmeluaHHas kucnoTta 2 (ogHa 4acTb pacTBOpa a30THOW KUCMNOThI (4.2, nepeuncneHune ¢, NyHkT 1) u
TPU YacTu pacTeopa TOPUCTOBOLOPOAHON KUCNOTLI (4.2, nepeyncneHue e);

3) CmellaHHas kucnota 3 (TpY 4acTu pacTBopa COMsiHON KcnoTbl (4.2, nepeuncnieHune d, NyHKT 1) U
OflHa YacTb pacTBopa a3oTHOM KUCMNOThI (4.2, nepeyncrneHue c, NyHKT 1).

m) Mwapokeng kanua (KOH), npurogHblit Anst aHanuaa cnegoBbiX KONIMYECTB MeTarsioB.

n) boporugpua kanusi (KBH4), npurogHbin Ana aHanuaa cregoBbiX KONMYECTB METaINoB.

o) ®eppuumanug kanus (K3(Fe(CN)6)), npurogHbIii Ans aHanuaa cnefoBbIX KONIMYECTB METANMOB.

p) OkucnuTensHO-BOCCTaHOBUTENbHLIN areHT: KBH4 ¢ maccosoit aoneit 1,5% — K3Fe(CN6) ¢ macco-
Boi1 ponei 1% u KOH ¢ maccoBoit nonei 0,2%.

Ho6aeute npumepHo 800 mn Boabl (4.2, nepeuncneHune a) B8 1000 mn mepHyio konby (5.2, nepeuncne-
Hue e, NyHKT 3), 3aTeM fob6aBuTb 2 r rMapokcnaa Kkanus (4.2, nepeuncnedne m). lo6asuts 15,0 r 6oporua-
pvga kanus (4.2, nepeuucneHue n) u 10 r cbeppuumannpa kanus (4.2, nepevucneHme o), pasmellars A0
pacteopeHusi. [lob6aBuTb Boapl (4.2, nepe4ncneHve a) 4O MeTku. Takoi pacTBOpP NPUrOTaBNUBAETCSH eXe-
OHEBHO.

q) BoccraHosutenu:

1) BoccraHosutenb 1: KBH 4 ¢ maccosoii aoneit 3 % n KOH ¢ maccosoit gonei 0,2 %.

[o6asutb npumepHo 800 mn Boabl (4.2, nepeuncneHue a) B 1000 mn MepHylo konby (5.2, nepeuncne-
HWe e, NyHKT 3) 3aTeM [o6aBnTb 2 r ruapokcuaa kanus (4.2, nepeuncneHve m). flo6asutb 30 r 6opornapuaa
Kanus (4.2, nepeyncrieHue n), pasMeLlaTb A0 pacTBopeHun. [lo6asuTb Boabl (4.2, nepevncrieHne a) 4o MeT-
ku. Takor pacTBOp NPUIrOTABNUBAETCA EXKEAHEBHO.

2) BoccraHosuTens 2: KBH 4 ¢ maccoBoit goneii 4 % u KOH ¢ maccoBoit goneit 0,8 %.

Ho6aeutb npumepHo 800 mn Bogp! (4.2, nepeuncrniedue a) B 1000 mn mepHyto konby (5.2, nepeuncre-
HWe e, NyHKT 3) 3aTem AobaeuTb 8 I ruapokcuaa Kkanus (4.2, nepeuncrnieHme m). lo6asuts 40 r Goporuapuaa
Kanus (4.2, nepe4ncrneHue n), paaMeLwlaTtb Ao pacTBopeHusi. [lo6aBuTb Boabl (4.2, nepeyncrieHune a) 40 MeT-
KWU. Takoi pacTBOp NPUroTaBNUMBaETCS €XXeQHEBHO.

r) Hecywuit noTok:

1) Hecywwit notok 1: HCI ¢ maccoBoit goneit 1,5 %.

2) Hecywwmit notok 2: HCI ¢ maccoBoit foneit 1,0 %.

s) Pacteop Tuokap6amuaa ((NH2)2CS) ¢ maccoeoii goneii 10 %. MpurotasnMeaeTca eXXegHEBHO.

t) MackupytoLuuin areHT:

1) Mackupylowmin areHT 1: waseneBasi kucriota ¢ maccoson gonen 5 % — cynbdauuoHaTt Kanus
(KSCN) ¢ maccoBoit goneii 5 % — pacteop o-cbeHaHTponuHa (C12H8N2) ¢ maccosoii fonei.

Ho6asutb 10 r Waseneson kucnoTel, 10 I cynbdauunoHaTa kanust U 1 r o-cbeHaHTponuHa k 200 mn BoAb!
(4.2, nepeuncneHve a). Harpetb npu HU3KOI TeMnepaType W pasMellaTb A0 pacTBOPEHUs!, He AOBOAS pac-
TBOP A0 KUNeHWs. PacTBop Heo6xoauMO Ucronb3oBaTh A0 BbIKPUCTaNNM3OBbIBAHUA TBEpAbIX YacTuu. He
MCcnonb3oBaTb PacTBOP Nocne NoTeMHeHUsl, He0BXoAMMO NPUrOTOBUTL HOBbINA.

2) Mackvipyowuia areHT 2: Tvokapb6amug ¢ maccosoi goner 10 % u pactBop ackopGMHOBOI KUCMOTHI C
maccoBoit goneit 10 %.

Pacteoputs 101 Tuokapbammuaa v 10 r ackopbuHoBoi kucrotel B 100 mn Bogel. MNpurorasnueaeTcs
eXeaHeBHO.

u) PactBop koGanbTa KoHUueHTpauum 50 mr/n.

v) CTtaHaapTHbIA pacTBop:

1) CtaHpapTHBIA pacTBop cBuHUa (Pb) koHueHTpauuu 1000 mr/kr.

2) CtaHgapTHbIii pacTsop kagmus (Cd) koHueHTpauumu 1000 Mr/kr.

3) CraHgapTHbIi pacTtsop xpoma (Cr) koHUueHTpauuyu 1000 Mmr/kr.

4) CtaHpapTHbIi pacTsop xenesa (Fe) koHueHTpauuu 1000 Mr/kr.

5) CtaHgapTHblid pacTsop megu (Cu) koHueHTpauuu 1000 Mr/kr.
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w) CTaHaapTHEIA pacTBOp BHYTPEHHEro ctaHjapTa.

1) JomkHbl MCNonb30BaTbCA ANIeMeHTbl BHYTPEHHErO CTaHaapTa, KOTopble He CO34aloT NoMex arns Le-
nesoro anemexTa. Mpu 9TOM NpUCYTCTBUE AaHHLIX ANEMEHTOB BHYTPEHHErO CTaHaapTa B pacTBope obpas-
La AOMKHO HAXOOUTLCA Ha HUMTOXHO HUM3KOM YPOBHE. B kayecTBe arnemMeHTOB BHYTPEHHEro cTaHgapTa Ans
AaHHOW cneuudnHecKor CNeKTPOMEeTPpUKU MOryT Ucnonb3osaTbes Sc, In, Tb, Lu, Re, Rh, BinY.

2) Ans metopa ICP-OES, pekomeHpyeTcs ucnonb3oBatb Sc or Y. PekomeHaoyemas KOHLEHTpauuvs
1 000 mr/n.

3)Ona wmetopa ICP-MS, pekoMeHayeTcs wucnonb3oBatb Rh. PekoMeHgoyemasi KOHUEHTpauuvs
1 000 MKr/n.

TOKCUYHOCTb peaKTUBOB, UCMONb3yeMbIX B JaHHOM MeToAe, He UMEET TOYHOIo OnpefdeneHus, No3ToMy
KaXkaoe XUMUYecKoe CoeIMHeHNe JOMKHO paccMaTpuBaTbCS Kak NoTeHLManbHO onacHoe BellecTBo. C aToM
TOYKU 3pPEHUs1 KOHTAKTUPOBaHWEe C AAaHHLIMU BELLecTBaMu JOSHKHO OblTb CBEAEHO K MUHUMYMY C UCMOMb30-
BaHWEM BCeX BO3MOXHbIX CPeCTB 3aLluThl.

Cnocobbl NPMroTOBNEHUA pacTBOPOB NPEAYCMaTPUBAIOT MCMONL30BaHNe CUNbHBIX KUCIIOT, KOTOpbIe SBNS-
KTCH KOPPO3MOHHO-aKTUBHBIMM BELLECTBaMM, CNOCOOHBIMM BbI3BATb OXOTU.

Mpu paboTe ¢ TaKMMK KACNOTaMM CINIEAYEeT UCMONb30BaTh NabopaTopHbIe KOCTIOMbI, MePYaTKU U 3aLuT-
Hble OYKU

A30THas KUCNOTa BbiAensieT TOKCUYHbIe Napsbl. [03TOMy pasnoxeHne AOMKHO BCErga NPOBOAUTHLCSH B Bbi-
TSOKHOM LWKagy. OTo TpeboBaHMe pacnpOCTPaHASTCH TaKKe U Ha crydaun JobaBneHus KUCnoTkl B 06pasupbl,
TaK Kak Npyu 3TOM BO3MOXHO BbierneHue TOKCUYHbIX ra3os.

OTmxoasiume rasbl nrasmbl JOIDKHBI YAANATHCA € UCMONb3oBaHWeM 3heKTUBHOMN BLITSXKHON CUCTEMBI.

Ocobble Mepbl NpeaoCTOPOXXHOCTU JOSMKHBI cobnoaaThLCA Npy paboTe ¢ hTOPUCTOBOAOPOAHON KUCIIOTON, B
MEeCTHOW anTeyke AofvkeH ObiTb renesbin HF-aHTUAOT (2,5%-HOro rrokoHaTa KanbLusa B BOAOPaCTBOPUMOM
rene) 4ns okasaHWA NepBOM NOMOLLM B Crydae oxora Koxu cpropuctosogopoaHoi kucnortoi (HF).

B kayecTBe anbTepHaTMBbI MOMYT WCMONb30BATLCS XUMWYECKM YUCTbie peareHTbl, 3a UCKMIoYeHUem
nposeaeHusa metoaos ICP-MS.

5 ObopynoBaHue

5.1 Obwan uHcpopmauua

C6op 1 xpaHeHue cTeknsiHHOW nabopaTopHOi Nocyabl NpeacTaBnsAloT coboil BaxHylo 4YacTb aHanu3a
3MIEMEHTOB Ha YpOBHE crnefoB HE3aBMCMMO OT TUMa ucnbiTatenbHoro o6pasua. Beuay 4yBCTBUMTENBHOCTU
paccmaTprBaeMbiXx METOAOB aHanu3a Ha cogepxanue Pb, Cd u Cr BbinonHeHne kaxaoi oTaenbHON ctagum
orbopa o6pasuos TpebyeT GoNbLIOIK OCTOPOXHOCTU U BHUMaHUA. Bce o6opynosaHue ans otbopa obpas-
uoB, ux o6paboTkn U XpaHeHUs He AOMKHbLI cofepXaTb MeTannoB. Bclo cTeknsiHHYI0 nocyny Heobxoaumo
norpyautb B 10%-Hblii pacTBOP a30THOW KUCNOThI (4.2, NepeunucneHune ¢, NyHKT 2) Ha 24 4 npy KOMHATHOM
Temneparype, a 3aTeM TaTenbHO NPOMbITh ee BoAo# (4.2, nepeyncnexue a).

5.2 O6opynosanue

HorxHo ucnonbaoBatbes cnegyoulee obopyaosaHue:

a) AHanuTU4Yeckue Bechl C TOYHOCTLIO uaMepeHus 0,0001 r.

b) HF-cToiikas cuctema BBeaeHusi obpasua: cuctema, B KOTOpOi cekuus BBoga obpasua W ropesnka
06paboTaHbl C Lienbio NOBLILLEHUS UX YCTOMUYUBOCTH K Bo3aeicTBuio ptopuctoBofopoaHoin kucnotsl (HF).

c) MasoobpasHbiit aproH: ras, creneHb YACTOTbl koToporo npesbiaeT 99,99 % (no o6bemy).

d) Masoobpa3sHbiit aLeTneH: ras, creneHb YMCTOTbI KOTOPOro npesbilaeT 99,99 % (no obvemy).

e) CreknsiHHasi nocyaa: nepes UCNonbL30BaHUEM BCA CTEKNsiHHasi nabopaTtopHas nocyaa AOMKHa ObiTb
ounweHa 10 % a3oTHOIN KUCNOTON (4.2, nepevncneHue ¢2):

1) Konba Krenbgans: 100 mn;

2) Xummnueckue crakaHbl: 100, 200 Mnu 7. 4.;

3) MepHbie konbui: 50, 100, 200, 500, 1000 mn 1 1. 4. Ecnv no3Bonsi0T yCNoBusi, BMECTO MEPHbIX KOnoé
MOTYT UCMONbL30BaTLCA APYrMe TUMNbl 06bEeMHBLIX MEepPHBIX NpUCNocobrneHuin ¢ NpUeMneMoi TOYHOCTLIO U [o-
CTOBEPHOCTLIO.

4) Nunetku: 1, 5,10, 20 Mn 1. O.;

5) CMoTpoBOe CTeKIo.

f) MnatuHoBble Turenu: 50, 150 mn u 1.4.

g) ®apdoposbie Turenu: 50, 150 mn u T.4.
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h) Yctpoiictea u3 nonutetpadTopaTuneHa/nepgTopankokcunankaHosoit cmonbl (PTFE/PFA): nepen
ucnons3oBaHWeM Bce YCTPOMCTBA npoMbiBatoTcs 10%-01 a3oTHOM KUCIOTOM (4.2, nepevnucneHue c. MyHKT 2).

1) Xumunueckue crakanbi: 100, 200, 500 mn u T. 4.

2) KpbllwKy Anst XMMUYECKUX CTaKaHOB;

3) MepHbie konbbi: 100, 200, S00mnuT. g

i) Mukponunetku: 10, 100, 200, 500, 1000 mkn 1 T. 4.

j) KoHTelHepb!: Ans xpaHeHus CTaHaapTHOro pacTBopa U KanumbpaHTa.

KoHTteiHepbl A0omKHbI ObiTb M3rOTOBMEHbI U3 NONUMITUINIEHA BbICOKOW NNOTHOcTW (PE-HD) unu u3 nep-
dropankokcunankaHosoi cMonbl (PFA).

k) ins onpepeneHns ynbTpacneaoBoro YpoOBHS AOSDKHbI UCMOMNb30BaTbLCA KOHTEWHepbl U3 nepdropan-
KokcunarkaHoBoit cmonbl (PFA) unu nepcprop (atunen-nponuneHoBoro) nnactuka (FEP). B nmobom cnyyae
nonb3oBaTenb AOMKEH NPOBEPUTb NPUrOAHOCTb BbIGPaHHOMO KOHTeHepa.

1) dnekTponnutka UNK HarpeTasi necoyHasi BaHHa.

m) MydenbHasn neyb: cnocobHas nopgaepxuBaTh Temneparypy Ha ypoBHe (550+25) °C.

n) ByH3eHOBCKan ropenka unu rasoBas ropesika aHariorM4yHoro Tuna.

o) Mmaponutuyeckoe pasnoXeHUe B LAPCKON BOAKE: annapar pasfioXeHWs C MUKPOKOHTPOMIEpOM
BPeMEeHU U TeMnepaTypbl, TepMOCTaT HarpeBartensHoro 6noka, Habop cocyaoB, KaXabi U3 KOTOPbIX OCHALLEH
Aednermaropamu n abcopOLMOHHBIMU EMKOCTSIMU.

p) MukpoBonHoBas cuctema pasnoxeHuss obpasuoB, ocHalleHHas Aepxarenem obpasua, cocyaamu
u3 nonurteTpadTopaTUneHa/moauuLMpoBaHHOrO TeTpad)TopaTuneHa Bbicokoro aaenexHusi (PTFE/TFM)
nnu nepdTopanKoKCUnankaHoBoi cmonbi/moavuduLmupoBaHHoro TeTpadTopatunena (PFA/TFM) unu apyrumm
cocyaamu U3 (btopyrnepoaucTbix Marepuasnos.

MMeeTca MHOro pekomeHaaLmiA Mo TexHuke 6e30MacHOCTU U NpaBunam akcnilyaTalMM MUKPOBOSTHOBbIX
YCTpPOIACTB B flaGopaTopusix B 3aBUCMMOCTU OT UX Mogenu u cupmbl-usrotosutens. Mepea TeM kak NpucTy-
nuTb K paboTte nepcoHan nabopaTopun AOSHKEH 03HAKOMUTBLCS C COOTBETCTBYIOWMUMMN UHCTPYKLIMSIMU U TeX-
HUWYECKOWN NUTepaTypoil, a Takke NPOKOHCYSbTUPOBATLCA C M3TOTOBUTENEM MUKPOBOSTHOBOTO 060pyaoBaHusl
1 COCYAOB MO NOBOAY UX NPaBUILHON 1 6e3onacHoO akcnnyarauun.

q) TepMousonsaUMOHHAA NnUTa.

r) CTeknoBONOKOHHLIA hunbTp (6opocunukaTHoe cTekno) ¢ pasmepoM sveek 0,45 MKM M noaxoasilen
vyaLukoit hunbTpa.

s) ONTU4ECKWin SMUCCUOHHBIA CNEKTPOMETP C UHAYKTUBHO CBA3aHHO nnaamoit (ICP-OES).

t) Macc-cnekTpoMeTp ¢ MHAYKTUBHO CBsidaHHOM nnasmoi (ICP-MS).

u) ATOMHO-a6copbLMOHHBII cnekTpoMeTp (AAS).

v) ATomMHO-briyopecLieHTHbI cnektpomeTp (AFS).

6 MoaroroBka o6pasLoB U Npo6

6.1 O6wasn nudopmauusn

Ons pasHbiX aHaNUTUYECKUX METOAOB, KOTOPble MOMYT UCMONb30BaTLCsl COrflacHO HACTOsILLEMY CTaH-
JapTy B Ka4yecTBe a/lbTEpHaTMBHbLIX BapuaHToOB, TpebyeTcsi pasHoe konuuyecTBo obpasua Ans nonyqeHus
pesynbTaToB Heobxoaumoro kadectsa. O6bIMHO peKOMEHAYETCsl Ha4yMHaTb ¢ caMoro 6oMbLIOro KonMyecTea
obpa3ua, noaxogsLero Ans Bei6paHHOro MeTopa.

B cny4yae ecnu ob6pasey oTOUpaeTcA U3 ANEKTPOHUKU, TO ero HeobXoaAMMO MexaHWYecku paspyLuuTb
COOTBETCTBYIOLLMM CMOCOGOM (HanpuMep, U3Menb4YuTb, Pa3MONoTb MINU OTpe3aTb) A0 Havyana KMCNOTHOro
pasnoxeHwus.

Ytobbl 06ecneunTtb penpeseHTaTMBHOCTb 0Opasua Ha gaHHoW ctaguu, Heobxoaumo obecneunTs onpe-
OeneHHbI pasmep YacTuL, Kak (yHKLMUM Ha4YansHoro konuyectea obpasua (cm. IEC 62321-2).

PekomeHayeTcs NpoBOAWUTbL aHanua BOQHOrO pactsopa obpasua HenocpeAcTBeHHO MOCne NOAroTOBKW
obpasua. Ecnu Takas BO3MOXHOCTb OTCYTCTBYeT, HeobxoaMmo noaxoaswmm cnocobom crabunusuposatb
pacTBOp M XpaHuTb ero He Gonee 180 aHelt Nnpu KOMHATHOI TeMneparype.

6.2 Mpo6kLI o6pa3ua

6.2.1 MNonumepsb!

Ons KMcnoTHoro pasnoxeHwWss Heo6XoAMMO M3MenbYUTb, pasMoroTb Unn oTpesatb 400 Mr o6pasua u
OTMepUTb C ToYHOCThI0 Ao 0,1 Mr. [ns MeToga CyXoro 030feHUs1 Unv MUKPOBOSTHOBOTO pasriokeHUa Heobxoau-
MO U3Mernb4uTb, paaMorioTs Unun otpesats 200 Mr obpasua u oTMepUTb ¢ TOUHOCTLIO A0 0,1 Mr.
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6.2.2 Metannbl

OauH rpamm obpasua usmMepsieTcs ¢ TOUHOCTLIO A0 0,1 Mr M NOMELLAeTCA B CTEKISHHbIA nabopaTopHbIN
xummudeckuii crakaH (5.2, nepeuncnenue h, nyHkr 1) unu xumuyeckuii crakai w3 PTFE/PFA (4.2, nepeuuc-
neHue e) Npu ucrnonb3oBaHuu TopucroBogopoaHoi kucrotel HF (4.2, nepeuncneHue e). ing npumeHeHus
metopa AFS namepsietcs 0,2 r o6pasua.

6.2.3 SnexTpoHuka

Lns rmaponMTUYECKoro pasnoxeHus B LIAPCKOA BoAike HEOOXOAMMO B3BECUTL NPUMEPHO 2 I U3MENb4EHHOro
obpasua (MakcumanbHbIi pasmep YacTul: 250 MkM) € TOYHOCTbIO A0 0,1 Mr. [11151 MUKPOBOMHOBOIO pPasrnoXeHUs
Heobxoaumo B3BecUTb NpumepHo 200 Mr sMenbYeHHOTo obpasiuia (MakcumarnbHbIi paamep Yactul: 250 Mkm) ¢
TouHOCTbIO A0 0,1 mr.

7 Npoueaypa ucnbiTaHUiM

7.1 Nonumepobl

7.1.1 O6wan nncdopmauusn

O6pasubl Bbipe3aloTc Wunm uaMenb4aloTcsl 40 COOTBETCTBYIOWIETO pasMepa B COOTBETCTBMM C Bbl-
6paHHbIM METOAOM UCNbITaHUM COrnacHo npoLieaype, onMcaHue KOTopoil npuBoauTcA B pasgene 6. B 3agu-
CMMOCTM OT cnocoba NpUroToBNeHUA UcNbITaTeNnLHOro pacTBopa KONMYecTso ob6pasua MoOXKeT MEHSATLCS, Kak
GyaeT onucaHo HWxe.

WcnbiTatenbHblii pacTBOp MOXHO MPUrOTOBUTL MOCPEACTBOM CyXOr0 O30S51IEHWUA UNK NOCPeACTBOM pas-
noxeHust obpasLa c NOMOLLLI0 a30THOW MM CEepHOM KUCTOThLI. KucnotHoe pasnoxeHue MOXET OCyLlecTB-
NATLCS B 3aKPLITON CUCTEME C MCNOSb30BAHUEM CUCTEMLI MUKPOBOITHOBOTO pa3noxeHus. B sasucumoctu ot
MPUCYTCTBUSA OMNpeaeneHHbIX 3IEMEHTOB MEeTOAUKa pa3noXeHUsl MOXeT npeTepreBaTb HEKOTOpbie U3MeHe-
HUs. MHhopMaLMIO O MPUCYTCTBUM TaKUX 3fIEMEHTOB MOXHO MOMYYUTh U3 NpeablaylunMX UCCNeaoBaTeNbckux
akcnepumeHToB (cM. IEC 62321-3-1). Oins onpefeneHus coaepXXaHua CBUHLA, KagMuUa U Xpoma B pacTeBope
pasroxeHusi MOryT MCMONL30BaTLCA Takue crnocobbl M3MEepeHUsl, KaK onTUYeckas SMUCCUOHHAA CNEKTPo-
MeTpusi C MHOYKTMBHO cBfidaHHoW nnasmoi (ICP-OES), macc-cnekrpomeTpusi ¢ MHAYKTMBHO CBA3aHHOW
nnasmon (ICP-MS) unu atomHas abcopbuunoHHas cnekTpoMeTpus (AAS). B cnyyae ecnu npuMeHsieTcs
AFS, nepeg onpepenenunem cogepxanuns Pb n Cd pacteop ans pasnoxeHus AOmMKeH BbiTb AONONHUTENLHO
o6paboTtaH.

7.1.2 MeToA cyxoro 03051eHus

Ecnu obpasel, He coaepXuT rarnoreHo-cogepXalumMx coeauHeHui (Bo3aMoXHO notpebyetcs uHbopma-
Uusi NpeabiayLLnx OTCENBAIOLLUX SKCNEPUMEHTOB), HEO6X0AMMO BbINOMHWUTL CrieayloLme onepawmm:

a) Otmeputb Heobxoammoe KonuuecTBo obpasua B Turens (5.2, nepeuncneHue g), yCTaHOBMEHHBINA
B OTBEPCTUU XXapOnpoYHO TEPMOU3ONSALMOHHLIA NNuUTLI (5.2, NnepeyncneHue q).

b) MnaeHo HarpeTb TUrenb (5.2, NnepedncrieHne g) ¢ NoMoLbo ropenky (5.2, nepeyncreHre n) B XOpPOLLIO
NpoBeTPUBAEMOM BbITSHKHOM konnake, obpalyas BHUMaHue Ha To, YTo6bl obpaseL, He BocnnameHuncs.

c) MMocne pasnoxeHusi obpasua Ao oByrneHHOro COCTOSIHUA HarpeBaHWe MOCTENEHHO MOBbILAEeTCA
[0 yAarneHusi NeTy4ymx NpoAyKToB pa3foXeHusl, Nocre Yero B TUrfie OCTaeTcsl CyXol YrnepoAnuCTbIi OCTaTok.

d) lMepeHecTu TUrenb n ero cogepxumoe B MydeneHyto neys (5.2, nepeuncrneHne m) npy Temnepary-
pe (650 £ 25) °C, npu aToM ABepLa [O/TKHA OCTaBaTbCA HEMHOIO NMPUOTKPLITOW Afsi Toro, 4To6bl obecne-
YWATb JOCTaTOYHbIV NPUTOK BO3AYyXa, HEOGXOAMMOro A OKUCIIEHUs yriepoaa.

e) HarpeBaHve npopgomkaeTcs [0 Tex nop, Noka yrnepog He 6yaeT NonHOCTbIO OKUCTIEH U He OCTaHeT-
€S TOMNbKO 30na.

f) Docratb Turens (5.2, nepeuucneHve g) u ero cogepxumoe us neun (5.2, nepeuncneHue m) u gatb
€My BO3MOXHOCTb OCThITh 4O TEMMNEPATYPLI OKpyXatoLei cpeapbl (ana AFS cm. 7.1.2, nepeuucnenue h).

g) OobaButb 5 Mn a3oTHOM KMCNOThI (4.2, NnepeyncrieHne ¢, NyHKT 1), NepenuTb Nony4YeHHbIN pacTeop
B 50 Mn mMepHyto konby (5.2, nepeuncnenue h, nyHKT 3) U 3anonHUTL BOAoH (4.2, NnepedncrneHue a) 4o MeT-
KW. 3TO KOHLIEHTPUPOBaHHbLIA pacTBop o6pasua.

Pa3baBuTb AaHHbIA pacTBop Boaoi (4.2, nepevncrieHne a) A0 onpederieHHOro YPOBHSI KOHLEHTpauuu
AN Kaxxaoro uaMeputenbHoro npubopa. Ecnu 6yget ncnonb3oBaTbcA BHYTPeHHWiA ctaHaapT (4.2, nepe-
YyucreHne w), OH JOorKeH [o6aBnaTLCA nepep 3anonHeHUeM Boaoii. Mepen 3anonHeHeM [0 OKOHYaTelb-
Horo o6bema 50 mn, Heo6xogumo aobasuTte 500 MK BHYTPEHHEro cTaHgapTa (4.2, nepeuncrieHve w) ans
ICP-OES u ICP-MS (nocne pastaeneHus 1:1000).
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h) MepemMecTutb NnonyveHHbIA pacteop B 100 Mn mepHyio konby (5.2, nepeuncneHue e, NyHKT 3) 1 3a-
nonHuTL Boaowm (4.2, nepeuncneHue a) Ao MeTku. C nomollbio nNUNeTkM nomectuto 2,50 Mn pacteopa B
100 Mn xuMuyeckuiA ctakaH (5.2, nepeuncneHve e, nyHKT 2).

MomecTuTb CTakaH Ha anekTponnutky (5.2, nepeuucneHue l). HarpeTb npu HW3KOI Temnepatype A0
NOITHOTO BbICbIXaHUs pacTeopa. lNpoTepeTb BHYTPEHHUE CTEHKM CTakaHa BOAOW (4.2, nepeducrieHue a) u
pobasutb Nu6o 1,0 mn (ans onpepenexus Cd) wnu 1,5 mn (ans onpeaeneHus Pb) conaHow kucnoThbl (4.2,
nepeyvucnexne d, nyHkT 2). HemHoro HarpeTb Ansi pacTBOpPeHUs conu B ctakaHe. Oxnagutb pacTteBop npwm
KOMHaTHOW TeMnepaType 1 nepemMecTuTb €ro B MepHyto kornby (5.2, nepeuncneHue e, nyHkt 3). PacTteop B
50 mn konbe obpaGaTbiBaeTcs B creayoLlei nocrneaoBaTenbHOCTM COOTBETCTBEHHO.

- [Ins onpegeneHust Pb 3anonHWTL BoAoi (4.2, nepeyncrnieHye a) A0 MeTKU U TlaTeNbHO nepeMellars.

- Ons onpepenenus Cd HeobGxoaMmo monyuntb oOpasel, He cogepXaluii npumecein meau, Xxerneaa,
LUMHKa UNKN HUKens U T. 4., AobasuTtb 1,0 Mn pacteopa ko6anbTa (4.2, nepevncneHve u) u 5,0 mn pacrtesopa
TMokapbamuaa (4.2, nepeuyncneHve s) B MepHyto konby. Ecnu obpasel cogepXut nepeuncneHHble vyxe-
poaHble npumMecu, He0OX0AUMO 3aMeHUTb pacTBop Tuokapbamupa (4.2, nepeuncneHue s) 10,0 mn macku-
pyowero areHta 2 (4.2, nepe4ucnenue t, nyHkT 2). 3anonHutb BOAOH (4.2, nepeyncneHne a) 40 MeTKU K
TWaTensHO nepemeLlatb.

Ecnn obpaseL, cogepuT CyLLLECTBEHHOE KOMMYECTBO raroreHHbIX COeauHeHUi (BO3MOXHO, noTpebyeTcs
nHdopmaLus npeablayLMX OTCEUBAIOLLMX SKCNIEPUMEHTOB), HE06X0AUMO BLINONHUTL CRNeayloLMe onepauuu:

i) OTmepuTb HeOOXOAUMOE KonMuYecTBo obpasua B Turens (5.2, nepevucnexue g).

i) DobaButb oT 5 Mn o 15 mn cepHol kMcnoThbl (4.2, nepeuncrnieHne b) U MegneHHo HarpeTb TUrenb
(5.2, nepeuncrneHue g) 1 ero coaepXXxMmoe Ha ropsidei NUTKe unu B NnecoyHon BaHHe (5.2, nepeuucrnieHue |)
TaK, YTo6bl MNIACTMK pacnnaBuIiCs U NoYepHern.

k) Mocne oxnaxaeHusi fo6aBuTb 5 MN a3oTHOW KMcMoThl (4.2, nepevncnexue ¢, NyHKT 1) U npopon-
XWTb HarpeBaHWe A0 NOHOro pasrnoXeHUs NNacTyKa U nosiBreHus 6ernbix NapoB..

I) TMocne oxnaxaeHus noctaBuTb TUrenb (5.2, nepeuucneHune g) B MydeneHyio nedb (5.2, nepeuncne-
Hve m) 1 npu Temnepatype (550 + 25) °C nogoxaatb, noka o6paseL, UCNAPUTCS, BLICOXHET U 030SIUTCSA Tak,
yTOObI yrnepoa oKasarncs NONMHOCTLIO CONOKEHHbIM.

m) lNocne o3oneHusa aobaButb 5 Mn asoTHOW KUCNOThI (4.2, NnepeuncneHne G, NyHKT), NepenuTb nony-
YeHHbII pacTBop B 50 mn mepHyto konby (5.2, nepeuncneHue e, NnyHKT 3) U 3anNONHUTL BOAOI (4.2, nepevuc-
rneHue a) A0 MeTKW, NONYYUB KOHLEHTPUPOBaHHLIN pacTBop obpasua. Pa3baBuTtb AaHHbIA pacTBOp BOAOW
(4.2, nepeuucneHvne a) gO ONpeaereHHOro YpoBHSI KOHLIEHTPaUUK ANst KaXA0ro uamepurensHoro npubopa.
Ecnu 6GygeT ncnonb3oBaThCA BHYTPEHHUIA CTaHAapT, OH AOMmkeH Ao6aBnsaTLCA nepep 3anonHeHUeM BOAOM.
[nsa okoHyaTtenbHoro o6bema 50 mn, Heo6xoaumo noGasute 500 MKN BHYTpeHHero crtaHaapTa (4.2, nepe-
uyucneHve w) ans ICP-OES u ICP-MS (nocne pas6aenexus 1:1000) nepen 3anonHeHMeM.

n) Bce octaTtkv o6pasua Heo6XoOoMMo OTLENUTL C NOMOLLbIO LeHTpUdyr unu unbTpa. OctaTtku Heo6-
XOAMMO NpOBEpUTb MOCPEACTBOM COOTBETCTBYIOWMUX U3MEpPEeHUI (Hanpumep, C NMOMOLLbIO peHTreHodnyo-
PEeCLIeHTHOI CMNEeKTpPOoCcKonuM) 1 y6eauTbCsl B OTCYTCTBUM B HUX LieNneBbiX afieMeHToB. PyKoBOACTBO Mo npo-
BeaeHuto POA npusepeHo B IEC 62321-3-1.

MpumMmeyaHue — [laHHblih MeTOA He pacnpocTpaHseTcs Ha propoyrnepoa.
7.1.3 MeToA KACNOTHOrO Pa3noXeHus

[JaHHbIli MeToa Mcnonb3yeTcs TONbKO ANsA onpefeneHusa copepxanHus kagmust Cd u Cr. OH He nopxo-
OMT Ons uamepeHus cogepxaHusi ceuHua (Pb), Tak Kak cepHasi KUCNOTa MOXET Bbi3BaTb €ro notepu B 06-
pasue B peaynbTaTte o6pasosaHusi PbSO,.

a) OrtmepuTb Heobxoaumoe konuyecTBo o6pasLia B kondy (5.2, nepeuncneHue e, nyHkT 1). Jo6aBuTb 5 Mn
cepHoi KucnoTol (4.2, nepeuncrniedne b, nyHkT 1), 1 Mn asoTHoM KUCNoOTLI (4.2, NnepevncneHue ¢, NyHKT 1) u
HarpeTb konby Tak, 4To6bl NPOM30LLNO O305eHWe obpasla 1 BblaeneHue G6enbix napos. MNocrne npepbiBaHUs!
HarpeBaHus, 4O0aBUTb a30THYIO KUCMOTY (4.2, nepeuncneHue ¢, NyHKT 1) MenKumMu nopumusimm (MpUMepHO No
0,5 Mn) 1 NpoaoMKUTL HarpeeaHus 0o nosieneHusi 6enebix napoB. HarpesaHve n pa3noxeHWe a3oTHOWM KWC-
notoi (4.2, nepe4yncneHue c, NyHKT 1) NOBTOpsIETCA A0 TeX Mop, MOKa PasfiOKEHHbIA pacTBOP He CTaHeT
6GneaHo-XenToro uBseTa.

b) MNopgoxpaTb HECKONBbKO MUHYT, 4TO6bl 06pasey ocTbin. [lo6aBuTs nepekuch Bogopoaa (4.2, nepe-
JucrneHue k) Menkumu nopumsMK (N0 HECKONBKO MUMMUMUTPOB 3a OAWH pa3) U HarpeTb obpasew A0 NosiB-
neHus Genbix napoB. lNMocne oxnaxaeHuss nepennTb MONyveHHbln pacTtBop B 100 mMn MepHyio konby
(5.2, nepeuncneHue e, NyHKT 3) U 3aNONHUTL BOAON (4.2, nepeumucrieHne a) A0 METKU. DTO KOHLIEHTPUPOBAHHbINA
pacteop obpasua. Pa36aBuTb AaHHbIi pacTBOp BoAoW (4.2, nepevncneHue a) 40 ONpPeaeneHHOro YpoBHSI
KOHLEHTpaLMK Ans KaKAoro uameputenbHoro npubopa. Ecnu 6yaet ucnonb3oBatbcs BHYTPEHHUI CTaHAapTa,
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OH A0SDKeH AobaBnATLCA nepen 3anofiHeHueM. [nA okoHuatenbHoro obbema 100 mn, Heo6xoauMo AobasuTb
1000 mkn BHyTpeHHero crtaHgapta (4.2, nepeuncneHne w) ansa ICP-OES u ICP-MS (nocne pas6aBneHus
1:1000) nepen 3anonHeHUeMm.

¢) Ecnuobwiee pasnoxeHne nNpoBeAeHO HENpPaBWIIbHO Unu ecnu obpasel coaepXWT 3HauYMTEnbHOe
konuyecteo Si, Zr, Hf, Ti, Ta, Nb, W (BoamoxHO notpeGyetcsi uHhopMauusi npeablayLmx OTCENBaIoLWMX JKC-
NEepUMEHTOB), HE06X0AUMO BLINOMHUTL CrieAyIoLME onepaLuu:

- OTmMepuTb Heo6x0aMMOeE konuuecTBo obpasua B konby. Jlo6aBuTb 5 Mn cepHOl KMCNOTbI, 1 MN a30THOM
KMCTNOTbI U HarpeTb konby Tak, YTobbl Npou3oLLNo o3oneHue obpasua u BoigeneHne benbix napos. MNpepeaTtb
HarpesaHue, 406aBUTL a30THYIO KUCIOTY (4.2, NnepeuncreHne ¢, MyHKT 1) Menkumu nopuusamu (NpUMepHo no
0,5 Mn) ¥ NPOAOMKUTL HarpeBaHust Ao NnosiBreHus 6enbix napos. HarpesaHue u pa3noxeHue a3oTHOW KUC-
noton (4.2, nepeuncneHune ¢, NyHkT 1) NOBTOpsieTCs A0 TeX MOp, NMOKa pa3fioXeHHbIA pacTBOp He CTaHer
GrnepHo-xenToro upeTa.

- MNopoxpatb HECKONbKO MUHYT, YToGbl o6pasel ocTbin. [Jo6aBuTb nepekucb Bogopoaa MENKUMM
nopumusamMu (N0 HECKONbKO MUNNUIWTPOB 3a OAUH pa3) U HarpeTb obpasey, Ao nosieneHus Genbix Napos.
Mocne oxnaxaeHWs nepenuTb MONyYeHHLIA pacTBop B cocya u3 dropnonumepoB (5.2, nepeuncneHue h,
nyHkT 1). [lo6asute 5 Mn bTOopUCTOBOAOPOAHOM KUCNOTHI (4.2, NepeyucnieHne €) u HarpeTb cocyp, A0 NosiB-
nexus Genbix napos. Mo xenaHuo A06aBUTL GOPHYIO KucroTy (4.2, nepeuucneHve j) ana obpasosaHus
(bTOPUAHBLIX COEAUHEHUI C Lienbl0 3aluThl KBApLEeBO NNa3MEHHOW ropernku (€Crnm HeT KUCNOTOCTOMKOW CU-
cTembl BBefieHusi obpasua). MNocne ocTbiBaHus nepenutb pacTteop B 100 mn mepHyto konby PTFE/PFA (5.2,
nepeyvcneHue h, NyHKT 3) 1 3anuTb BOAOA A0 METKW. [MonyyYeHHLI pacTBOp — 3TO KOHLIEHTPUPOBAHHbIA
pacTBop o6pasua. Pa3baBuTb faHHbI pacTBop BoAol (4.2, nepeuncrieHe a) 0 onpeferneHHOro YpoBHS
KOHLIEHTpaUuM AN KaXOoro usmeputenbHoro npubopa. Ecnv GyaeT ucnonb3oBaTbCcsi BHYTPEHHWIA CTaH-
AapT, oH JorkeH Ao6GaBnATLCA nepep 3anosiHeHueM. [ns okoHuyartenbHoro obbema 100 Mn Heobxoaumo
nobasutb 1000 Mkn BHyTpPeHHero craHgapTa (4.2, nepeuucnenve w) anst ICP-OES u ICP-MS (nocne pas-
6aBneHus 1:1000) nepen 3anonHeHUEM.

d) Bce octatkun obpasua Heobx0OAMMO OTAENUTb C MOMOLLIO LeHTpudyrM unu cdunbtpa. OctaTku
HeobXx0QuMO NpPOBEpPUTL MOCPEACTBOM COOTBETCTBYIOLLUX M3MEpeHuid (Hanpumep, ¢ noMmowblo Po-
CMEKTPOCKONVK) U y6eauTLCa B OTCYTCTBMM B HUX LieneBbIX arieMeHTOB. PykoBoACTBO No nposeaeHnio POA
npuBeaeHo B IEC 62321-3-1.

MpumevaHue — [aHHblit MeTOZ He noaxoauT Ans nposeaeHus AFS.

7.1.4 MukpoBOnHoBOe pa3roXeHue

a) OTmepuTb Heobxoaumoe KonnyecTeo obpasuia U NOMeCcTUTb B COCyA MUKPOBOJTHOBOIO pa3foXeHus,
pobaeuTb 5 Mn as3oTHOW kucnoTel (4.2, nepeyucnexue ¢, nyHkT 1). Jo6asuTb nepekucb Bogopoaa (4.2, ne-
peuncneHue k) HebGONbLIMMKU UMK KaTanuTuyeckumu nopuusimu (no 0,1—1 mn) ana noaaepXaHua NOMHOro
OKUCNEHUs1 opraHM4YecKoro BeLecTBa. 3akpblTb COCYA KPLIWKOA W NOMECTUTL B annapaTt MUKPOBOSTHOBOTO
pasnoxeHnus (5.2, nepeuncnenue p). PasnoxeHue obpasua B MUKPOBOSTHOBOM NMeuu JOIDKHO NPOU3BOAUTLCS
cornacHo npegBaputenbHo paspaboTtaHHoit paboueit nporpamme. Mocne ocTbiBaHuA obpasua nepenutb
pacteop B 50 mn mepHyto konby (5.2, nepeuncneHue e, NnyHKT 3) n 3anutb Boaol (4.2, nepeuncrneHue a) oo
MeTKkU. [ony4YeHHbI PacTBOp — 3TO KOHLEHTPUPOBAaHHLIA pacTBop obpasua. Pa3baButs AaHHbIN pacTBOp
BOAOW (4.2, nepeuncneHve a) 4O ONpeneneHHOr0 YPOBHS KOHLIEHTPauuM AN KOKOOr0 U3MepuTenbHOro
npubopa. Ecnu 6yaet ucnonb3oBaThCsi BHYTPEHHUI CTaHAapT, OH A0IDKeH A00aBnsATLCH nepea 3anonHeHueMm.
Ons okoHuaTenbHoro obbema 50 mn, Heobxoaumo Ao6asuTe 500 MKN BHYTpeHHero ctaHaapTa (4.2, nepe-
yucnerue w) ans ICP-OES u ICP-MS (nocne pas6asnexus 1:1000) nepeq 3anosHeHWEM.

Mepekucb Bogopoaa MoXeT [o6aBnATLCA TOMbKO TOrAa, Korja U3BECTHbl akTUBHbIE KOMMOHEHTbl 06-
pasua. Nepekucb Bofopoaa MOXeT ObICTPO M arpecCMBHO BCTYNaTb B peaKLMIo C NIerko OKUCNIAEMbIMU Ma-
Tepuanamu; No3ToMy OHa He AomkeH Ao6aenATbesA, ecnu obpasell coaepXuT Gorbluve KonuyecTsa nerko
OKUCTAIEMbIX OpraHU4ECKUX COCTABMSIIOLLUX.

b) Ecnu o6Liee pasnoxeHue npoTekaeT HENpaBUIILHO MIM ecru obpaseL, coaepXuT 3HauuTenbHoe Ko-
nndyectBo Si, Zr, Hf, Ti, Ta, Nb, W (BoamoxHO notpebyercs uHcopMauums npeabiaylumx OTCEUBaKOLWUX IKC-
NepuMEHTOB), HEO6XO0AMMO BbIMOMHUTL CreAyloLMe onepaLyu:

- OTMepuTbL HeObXOaUMOe KONMHECTBO o6pasua B COCyZ, MUKPOBOIHOBOIO pasnoxeHus. [lobasuts 5 mn
a30THOW KUCnoThl (4.2, nepeuyncnerue ¢, nyHkT 1) u 1 mn dpropucrosogopoaHoi (4.2, nepeuncnexue e). flo-
6aBuUTb KaTanUTUHECKOE KONMMYECTBO nepekucu sogopoaa (4.2, nepeuncnenue k) (no 0,1-1 mn) ans pocru-
KEHUs MOMHOro OKUCIIEHUA OpPraHUYECKOro BellecTsa. 3aKpbiTh COCYA KPbILIKOWA M MOMECTUTL B annapaTt MUKpO-
BOJIHOBOrO pasnoxeHus (5.2, nepeuncneHuve p). PasnoxeHue obpasuia B MUKPOBOITHOBOM NeYn OOIDKHO Mpo-
W3BOAMTLCA COrNacHo nNpeasapuTenbHO paspaboTaHHol paboyei nporpamme. Mo cBoeMy yCMOTpeHuio Ao-
6aBuTb GopHyto KucrnoTy (4.2, nepeuncrieHue j) ans o6pasoBaHus (TOPUAHLIX COEAUHEHUN C LieNblo 3aluu-
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Tbl KBapLEBOW NiasMeHHON ropeniku (ecnu HeT, KUCNOTOCTOMKOW cucTeMbl BBegeHus obpasua). Mocne
oCTblBaHUA NepenuTb pacteop B 50 mn mepHyto konby PTFE/PFA (5.2, nepeuncnenue h, nyHKT 3) 1 3anutb
(4.2, nepeuuncneHuve a) oo meTku. MonyyeHHbI pacTBOP - 3TO KOHLIEHTPUPOBaHHBINA pacTeop obpasua. Pa3ba-
BWTb OAHHbIA pacTBOp BOAoM (4.2, nepeuncneHve a) Ao OnpeaeneHHOro ypoBHSi KOHLLEHTPaL M ANs Kaxao-
ro naMepurenbHoro npubopa. Ecnu 6yaeT ncnonb3oBaTbCA BHYTPEHHUIA CTaHAapT, OH A0MKeH Ao6aBnaTbeA
nepes sanonHeHueM. [ina okoH4yaTenbHoro o6vema 50 mn Heobxogumo aobasuTte 500 MKN BHYTPEHHEro
craHgapta (4.2, nepeuncnenue w) ans ICP-OES u ICP-MS (nocne pas6baeneHus 1:1000) nepea 3anonHe-
HUeMm.

Mepekncb Bogopoaa mMoxeT A06aBNATLCS, TONbKO €CNU U3BECTHLI aKTUBHbIE KOMMOHEHTLI o6pasLa. [Me-
pekvucb Bogopoaa MoXeT BbICTPO U arpeccUBHO BCTyNaTb B PeakuMio C NErko okucnseMbiM1M Matepuanamu;
No3TOMY OHa He JorpkeH [00aBnATLCA, ecnu obpasel, coaepkut 6onblune KONM4YecTBa JIerko OKUCHSIeMbIX
opraHuM4eckux cocTaBnsoLLUX.

MpumeyvyaHune — [aHHbli MeTOA He NoaxoauT Ans npoeeaeHus AFS.

¢) Ocratku obpasua Heobxogumo oTAenuTb ¢ nomoubio LeHTpudyrn unu cdunstpa. CopepxaHue
OCTaTkOB HEoGXOAMMO NpoBEpPUTb (Hanpumep, ¢ nomowibio P®-uamepeHunit) u ybeantbc B OTCYTCTBUM
B HUX LieneBbIx anemMeHToB. PykoBoacTeo no nposeaeHuio POA npuseneHo B IEC 62321-3-1.

7.2 MeTannbl

7.2.1 O6wan uHcopmaumna

Mpouenypa NpUroTOBNEHWs pacTBOpa WCMbITAaTENbHOrO o6pasua, onvcaHvwe KOTOpOoi NPUBOAWUTCA
B HAcTosILLlEM cTaHgapTte, He obsi3aTerlbHO OXBaTbIBAET BCe MeTarnmbl U WX coeauHeHusA. O6bi4HO Ans npu-
rOTOBMNEHUsI pacTBOpa PeKOMEeHAYeTCsl UCTIONb30BaTh CONsIHYIO KUCMOTY, a30THYIO KUCMOTY WUIM UX CMEeCh.
Ins 06pasuoB, KOTOpbIE C TPYAOM PaCcTBOPAIOTCH MO4 BO3AEMCTBUEM 3TUX KUCHOT, NO Mepe HeobxoanuMocTH
MoXeT Jo6aBnsTLCs NepxiopHast KUCNoTa, cepHas KucrnoTa u T. 4. Mpu 3ToM criefyeT NOMHUTL O pUCKe UCTIONb-
30BaHUA cepHoﬁ KUCINOTbl ANA onpeneneHnsa cogepXXaHnAa CBUHLIA, TaK KaK 3TO MOXET NpuBeCTU K norepe
HEKOTOPO#A YacTu LieNnieBoro aneMeHTa. B ycnoBusix BbICOKMX TemrnepaTtyp o6pasubl AOMmKHbI pacTBOPATLCS
nornHocTbio 6e3 ocTartka. [ins pacTeopeHus o6pasLoB MOXET UCMOMNL30BATLCA Talke ¢hocdopHas kucroTa.

|-|pI/I pacTBOpEHUM MeTannoB nnn ux cMecell CUnNbHBIMUA KUCSIOTaMu BCerga CyweCcTByeT pUCK OCaKaeHUs1
(Hanpumep, pacTeopeHue Pb 1 Ba cepHoit KUcnoToit u Ag consiHoil KMcnoToii. Al MoxeT ob6pa3oBaTb okcuabl/
rMopaTsl OKCUAOB U UX aHanoru). [laxe ecnu Ha AaHHbIe AEeMEeHTbl He PacnpOCTPaHAINTCA HOPMaTUBHbIE
NONOXEHWUs!, CyLLeCTBYeT pUCK NMOTepu LieneBoro aneMeHTa B pesynbTate ocaxaeHusi. B pamkax AaHHoro
pasgena Heo6xoauMo yGeauTbCsl B OTCYTCTBMM NOTEPb LIENEBbIX 3NeMEHTOB B pacTBOPE UCNbITATeNbHOro
obpasua. [Ins npoBepkM BCeX OCTATKOB W OrnpeaeneHWsi B HUX COAepXaHUs WM OTCYTCTBUS LiefieBbiX
3MNEeMEHTOB JOMKeH UCMONb30BaTLCS APYroil MeTof, uaMepeHusi. ANbTepHaTUBHO Mocre KUCNOTHOro pasno-
XeHUA ocTaTkM Heo6XxoAWMO NoABEprHyTb MOMHOMY [AOMOSHUTESNIbHOMY Pa3fOXeHWI0 C MOMOLLbLIO APYrvX
MeToJOoB (Harnpumep, NOCPeACTBOM LUEMOYHOrO NIAaBMNEHUs1 UM UCNIONL3OBAHWUSA FTEPMETUYHOTO Cocyaa noj
dasneHvem). O6paboTaHHble TakuM 06pa3oM OcTaTkM 3aTeM OGBLEeAVHSIIOTCSI C KUCIIOTHO-PacTBOPEHHLIM
pacTBOPOM M N3MEPSIHOTCA.

Ocratkn o6pasua HeobxoaMmo oTAenuTb C MOMOLBID UeHTpudyru wnu ¢unstpa. CopepxaHue
ocTaTkoB Heo6XoAMMO NpoBepUTb (HanpuMep, ¢ Nomollbio Pd-uamepenuit) u y6egutscsi B OTCYTCTBUM
B HUX LieneBbIX 3reMeHToB. PykoBoacTeo no nposegeHuio POA npusegeHo B IEC 62321-3-1.

Ecnu B npucytcTeyowem cepebpe cogepxutca Gonblloe KONMUYECTBO OJIOBA, T.€. NpUMoil, He coaep-
Xawmin Pb, B ka4ecTBe pacTBopsioLle KUCNOTHI AOIKHA UCMONBL30BATLCA CONsiHAsA KucnoTa ¢ obaBneHu-
eM 10 MN nepekvcy Bogopoaa Ao Tex Nop, pasnoxeHue He ByaeT 3aBepLUeHOo.

7.2.2 O6wue MeTOAbLI pa3noxeHun obpasua

a) CTeknsHHbIN XuMudecknii ctakaH (5.2, nepeuncneHue e, NyHKT 2), B KOTOPOM Haxoautcs obpasel, 3a-
KpbiTb CMOTPOBbLIM CTEKNoM (5.2, nepeuucneHue e, NyHkT 5). [lo6aButb 20 MN CMELLAHHOA KucnoThl 1 (4.2,
nepeymcneHue |, nyHkT 1) u HarpeTb CTakaH fo pacTBopeHusi obpa3sua. Mocrne Toro kak crakaH OCTbIHET 0
KOMHATHOW TeMnepatypbl, NPOMbITb €ro BHYTPEHHUE CTEHKU U HIDKHIOI 4aCcTb CMOTPOBOrO CTEKNa BOAOM
(4.2, nepeuncnenue a). Nepenutb pactsop B 100 Mn MepHyto konby (5.2, nepeuncneHue e, NnyHKT 3) 1 3anon-
HUTb BoAon (4,2, nepeuucneHue a) Ao MeTku. MonyyeHHblt pacTBoOp npeacTaBnsieT coboi KOHLEHTpUPO-
BaHHbI pacTBop o6Gpa3ua. Pa3baBuTb AaHHbIA pacTBOp Bopoi (4,2, nepeuucrieHve a) Ao Heobxoaumoi
KOHLEHTpaLuKn Ans KaXaoro nameputensHoro npubopa. Ecnu Heobxoammo, 4o6aBUTL pacTBOp BHYTPEHHEIO
craHaapra (4,2, nepevucneHue w) ¢ coaepxaHuem, Hanpumep Rh go 3anonHeHusa kon6bl (5.2, nepeuncrne-
HUe e, NyHKT 3) Bodoi (4.2, nepeuncneHue a). Tun aneMeHTa M ero KOJIMYecTBO 3aBUCAT OT BbiGpaHHOro
aHanuTuyeckoro metoaa. Mpu pacyeTte pe3ynbLTaToB HEOGXOAMMO YYUTbIBaTb COOTBETCTBYIOWME CNOCOGDI
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pas6aBrieHusi. U pasbaeneHve, u Jo6aBneHne BHyTPEHHENO cTaHAapTa AOMMKHO JOKYMEHTMpOBaTLCA B Mpo-
TOKOrie UCMbITaHWA.

b) Mpu npumeHeHun meToga AFS BHavane Heo6xoaUMO A0 Pa3NOXEHUS KOHLIEHTPUMPOBAHHOrO PacTBO-
pa ¢ noMoLbIo NuneTkn nomectuts 2,50 mn pacrteopa B 100 Mn xuMuyeckuii ctakaH (5.2, nepeducneHve e,
NYHKT 2).

MNMoMecTuTb CTakaH Ha anekTponnutky (5.2, nepeuucnenue |). Harpets npu HWU3Ko TemnepaTtype A0
MOMHOro BbICbIXaHUs pacTeopa. lpoTepeTb BHYTPEHHWE CTEHKW CTakaHa BoAon (4.2, nepedvcneHue a) v
pobasutb nubo 1,0 mn (ans onpegeneHus Cd) unu 1,5 mn (ans onpegenexus Pb) consiHoi kucnoTel (4.2,
nepeuucnieHe d, nyHKT 2). HemHoro HarpeTb ANsi pacTBOpeHMsi conu B cTakaHe. OxnaguTb pacTeop npu
KOMHaTHOW TeMnepaType U nNepeMecTuTb ero B MepHyto konby (5.2, nepeuncrneHune e, nyHkT 3). PactBop B
50 mn kon6e ob6pabaTbiBaeTcs B Crieqyioleil nocneaoBaTeNnbHOCTA COOTBETCTBEHHO.

- Oins onpepenenus Pb gobasutb 4,0 Mn Mackupytowero areHta 1 (4.2, nepeuncnenue t, nyHkt 1) B
MepHYI0 Konby 1 3anonHWTbL Bopoi (4.2, nepeuncnieHune a) 4o MeTku. lNocne cMmellunBaHWs, OcTaBUTbL Oce-
AaTb NpMMepHO Ha 30 MUWH, a 3aTeM NPOMNyCTUTb Yepe3 MeaNeHHOASHUCTBYIOLLYIO (hMnbTpoBanbHyo Gymary.
dunbTpaThl HEOOXOAUMO OCTaBUTL ANS UCMIbITAHUIA.

- Ons onpepenexus Cd, no6aeutb 1,0 Mn pacTBopa kobanbTa (4.2, nepeuncneHve u) u 5,0 Mn macku-
pyoLiero areHTa 2 (4.2, nepevucnenue t, NyHKT 2) B MepHyto konby v 3anonHuTe Bogon (4.2, nepeuncne-
Hue a) o meTkn. OcTaBuTb OoceaaTb NPUMepPHO Ha 30 MuH. PacTBop He06X0AMMO OCTaBUTb ANS UCMbITAHUNA.

7.2.3 O6pasunl, cogepxawme Zr, Hf, Ti, Ta, Nb unu W

3akpbiTe Xumuieckuin ctakaH PTFE/PFA (5.2, nepeuucnerue h, nyHkT 1), B KOTOpOM HaxoauTcs oGpasel,
Kpbiwkor (5.2, nepeuncnenue h, nyHkt 2). flo6asuts 20 Mn cMmewwaHHoOW KucnoTel 2 (4.2, nepeducreHue |,
NYHKT 2) 1 HarpeTb cTakaH [0 pacTBopeHus o6pasua.

Mocne Toro Kak crakaH OCTbIHET [0 KOMHATHOW TemrnepaTypbl, MPOMbITb €70 BHYTPEHHWE CTeHku (5.2,
nepeuucrienve h, nyHkT 1) 1 HWKHIOKW YacTb KpbiwkK (5.2, nepedncnenue h, nyHKT 2) Bogoi (4.2, nepeuncne-
Hue a). CHATb KpbILKy (5.2, nepeuncnieHue h, nyHkT 2). Mepenutb pacteop B 100 Mn mepHyio konby (5.2, ne-
peuucrieHve h, nyHKT 3) 1 3anNonHUTL BOAO (4.2, NepeyucrieHne a) 4O METKU.

MonyyeHHLIA pacTBOp NpeacTaBnsieT coboi KOHLEHTPUPOBaHHLIM pacTBop obpasua. Pa36aButh gaH-
HbIA pacTBOp Bopoil (4.2, nepeuyucrneHve a) Ao HeoBXOAUMOW KOHLEHTPaLuU ANsl KaKAO0ro U3MepUTeNnbHOTo
npubopa. Ecnn Heobxoanmo, Jo6aBuTL pacTBOp BHYTPEHHEro cTaHaapTa (4.2, nepeuncneHue w) ¢ copep-
XaHvem, Hanpumep Rh ao 3anonHeHus konbul (5.2, nepevucnieHue h, nyHkr 3) Bogok (4.2, nepeuncneHue a).
Tak Kkak 3gecb ucnonb3yercs hTopucTOBOJOpPOAHAs kucnota (4.2, nepeuncsieHue e), pacTBop BHYTPEHHEro
cTaHpjapTa (4.2, nepeyncneHne w) He AOSKEH cofiepXaTb peAKo3eMerbHbIX 3NIeMeHTOB. Tun 3nemMeHTa M
€ro Konv4ecTBo 3aBUCAT OT BbIGpaHHOro aHanutuyeckoro Metoga. lNpu pacuyeTte pesynbTatoB Heo6xoaMMO
Y4UTbIBaTb COOTBETCTBYIOLWME crocobbl pasbaBneHusi. U pasbaBneHve, U fobaBneHue BHYTPEHHEro CTaH-
fapTa JoMmKHO JOKYMEeHTUpOBaTLCS B NPOTOKONE UCTbITaHWA.

MpumMevyaHue — [laHHblit MeTOA HE NoaxoauT Ans npoBeaeHus AFS.

7.2.4 O6pa3subl, cogepxkawme Sn

3akpbiTh cTakaH (5.2, nepevucneHue e, NyHKT 2), B KOTOPOM HaxoauTcs obpaseu. [lo6asutb 10 Mn cme-
LUAHHOW KucnoTbl 3 (4.2, nepevncnenue |, nyHkT 3) Menkumu nopumsimu. Mo okoHvaHum GypHOIA peakumm crie-
OYeT MOANEHHO HarpeBaTb CTakaH A0 NOMHOro pactBopeHusi o6pasua. MNocne Toro Kak crakaH OCTbIHET,
NPOMbITb €ro BHYTPEHHUE CTeHkM (5.2, nepevncneHure e, MyHKT 2) U HWKHIOIO YacTb KpbILKK Bogon (4.2, nepe-
yucneHune a). CHaTb Kpbilwky. [lobaButb 10 Mn cepHoit kucnoTbl (4.2, nepeuncneHre b, nyHkT 1) n HarpeBaTb
crakaH (5.2, nepeuncneHue e, NyHKT 2) 4o noseneHus 6enbix napoB SOs. MNocne oxnaxaeHust B Te4eHue He-
CKONMbKNX MUHYT fo6aBuTb 20 Mn 6pOMUCTOBOAOPOAHON KUCHOTHI (4.2, NepevncrieHue j) U HarpeBaTb XUMU-
YeCKuii ctakaH (5.2, nepeuncneHue e, NyHKT 2) Ao TeX Nop, NokKa He CTaHYT 3aMeTHbIMKU Oernbie napbl.

MoBTopUTL AaHHBIN NpoLEece Tpu pasa. Mocne oxnaxaeHus 40 KOMHATHOW TeMnepaTypbl 4o6aBuTL 10 Mn
a30THOW KucnoThl (4.2, nepeyucneHue ¢, NnyHkT 1) ans pactBopeHus coneid. Mepenutb pacteop B 100 mn
MepHYIo konby (5.2, nepeuncneHue e, NyHKT 3) KU 3anonHUTL BOAON (4.2, nepeuncneque a) ao metku. Mony-
YeHHbIA pacTBOp npeacTaBnseT coboil KOHLEHTPUMPOBaHHLI pacTBop 06pa3ua. Pa3baButs faHHbIA pacTBop
BOAOW (4.2, nepeuncneHue a) 10 HeobX0aUMOI KOHLEHTPaLUMKM Asi KKA0ro uamepurtenbHoro npubopa. Ec-
nM Heobxonumo, Ao6GaBUTb PacTBOP BHYTPEHHEro craHpgapta (4.2, nepeuucrieHue w) C cofepXaHuem,
Hanpumep Rh go 3anonHeHus kon6bl (4.1, nepeuncneHne e, NyHkT 3) Bogoi (4.2, nepeuucneHue a). Tun
aneMeHTa U ero KorM4ecTBO 3aBUCAT OT BbiGpaHHOro aHanuTuueckoro Metoaa. lNpu pacyete pesynbtaTtos
Heo6xoAWMO yuMTbIBaTL COOTBETCTBYIOWME Chocobbl pasbaBneHus. U pasbaeneHve, n gobasneHne BHyT-
peHHero ctaHaapra (4.2, nepeuucnieHne w) JOMKHO JOKYMEHTMPOBATHLCA B MPOTOKONE UCTIbITaHWA.
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AnbTtepHatuBHO 1 r o6pasua pactBopsieTcA nocpeactBoMm gobasneHus 40 mn Bogbl (4.2, nepeuuc-
neHuve a), 12 mn a3oTHOW KUCNOThI (4.2, nepevncrieHne ¢, NMYHKT 1) 1 6 MN CBEXEenpuUroToBneHHOW Topo-
6opHoit kucnoTel (4.2, nepeuncnenue f) (200 mn 40 %-Hol (No Macce) PTOPUCTOBOAOPOAHON KUCNOTDI (4.2,
nepe4ducneHune e) ¢ 75 r 6opHoin kucnoTbl (4.2, nepeyncneHue j). MNpy 3TOM AOMKEH UCNONb3OBATLCA XUMK-
yeckuin ctakaH PTFE/PFA (5.2, nepeuncnenune e, nyHKT 3) u MepHas konba M3 nonMaTuneHa BbICOKOMN MrnoT-
HocTu unu PTFE/PFA (5.2, nepeuncneHve e, nyHkT 3).

MpumeyaHue — [JaHHbliA MeTOA HE NOAXOAMT Anst npoBeaeHusi AFS.

7.3 OneKkTPOHHbIE KOMMOHEHThI

7.3.1 O6bwasn nHcopmauun

Mpouenypa NpUroTOBMEHUs1 pacTBopa UcnbiTaTeslbHoro obpasuia, onucaHWe KOTopoi NpPUMBOAMTCA B
HacTosileM cTaHaapTe, He obsisaTenbHO oxBaTbiBaeT BCI 3MEKTPOHWKY. [Mocrne pasnoxeHust B pacTBope
MOryT MpUCYTCTBOBaTb TBepable octatku. Cneayet yGeautecs (Hanpumep, ¢ nomolubio Pd-cnekrpometpun),
4YTO B AaHHLIX OCTaTKaX HeT 3HaJuTenbHbIX KONMYecTB LierneBbLIX aneMeHToB. Ecnn xe oHn 6yayT o6Hapyxe-
Hbl, fJaHHble OCTaTKN HeoBXOAMMO PacTBOPUTE APYrUMU XMMUYECKMMU MeToaaMu U o6LeanHUTL C pacTBo-
poMm ucnbiTaTensHoro o6pasua.

O6pasubl Ans aHanusa AOMKHLI NPeaoCTaBNATLECA Kak M3MenbYeHHbI MaTepuan SneKTPOHHbLIX U3aenun,
onvcaHue KOTOpbIX NpUBOAUTCA B pasgene 6. Mopoluok nogsepraeTcA rMapONUTUMECKOMY PasroXeHUH
cmecu asotHoi HNO3 n consiHoit HCI kucnoThl (fanee — «uapckasi BOAKa») U MUKPOBOITHOBOMY PasOXEHMIO
¢ ycunueatolum soagercteuem, HNO;, HBF,, H.O, u HCI. MngponuTuyeckoe pasnoxeHve B Liapckor Boake
npoussoauTcs cornacHo 1ISO 5961. CoaepxaHue anemeHToB Pb 1 Cd onpeaensieTcs oqHOBpeMeHHO B pasna-
raioliem pacTsope C NMoMolLLbio ONTUYECKON SMUCCUOHHOW CNEeKTPOMETpUU € UHOYKTUBHO CBA3AHHOW Nnasmoi
(ICP-OES) unun macc-cnekTpomMeTpum ¢ MHAYKTMBHO cBsisaHHoW nnasmon (ICP-MS) nnu noanemeHTHO ¢ no-
MOLLILK) aTOMHOW abcopBLUOHHOI cnekTpomeTpuun (AAS) unu aToMHoi ryopecLIeHTHOM cnekTpoMeTpumn AFS.

MpumeyaHue — Ecnu HeT HBF4 Heo6XxoAMMOro Knacca YUCTOTbl, BMBCTO Hee MOXET UCNONb30BaTLCs (HTOpU-
croBogopogHas kucnota (HF).

7.3.2 'maponuTUyeckoe pasnoXeHue B LLAPCKOA BoaKe

a) BaeecuTb npuMepHO 2 r UaMenb4YeHHOro obpasua (MakcumarsbHblii pasMep YacTul: 250 MKM) ¢ OKpyTre-
Huem go 0,1 Mr 1 NOMecTUTb B peakUMOHHbIN cocyp, a 3ateM Ao6asutb 30 Mn cMellaHHoi kucnoTel (4.2, ne-
peuucnieHue |, nyHkt 3). Cocyn ocHallaeTcs AedniermaTtopoM 1 abcopbLUMOHHON eMKOCTbIO C cofiepXaHueM
10 mn 0,5 monb/n HNO; (4.2, nepeuncneHuye ¢, NyHKT 2). lNocne aToro 3anyckaetcsi TeMrneparypHas nporpam-
Ma Ons pasnoxeHus obpasuya: 12 4 npu KOMHaTHOM TeMnepatype 1 2 4 npu Temneparype 120 °C. Nocne
OXITXAEHUs 0O KOMHAaTHOW TemrnepaTypbl coaepxumoe abcopbLMOHHON eMKOCTU NoMeLLaeTcs B peakum-
OHHbIN cocya. Obpasey, nponyckaetcsi uepe3 0,45 MKM GTEKINOBONMOKOHHbLIA MUKpodunbTp (5.2, nepeuucne-
Hue r), a TBepable OCTaTKW MPOMBIBAIOTCA YeTbipe pasa consiHon kucnotoi 15 mn 5%-Hoit (no macce) (4.2,
nepeuucnexue d, nyHkr 3). MonyyeHHbA pacTeop nepenusaeTtcs B 250 mn mepHyto konby (5.2, nepeuncne-
Hue e, nyHkT 3) u 3anonHsietca 5 % consHol kucnotoii (4.2, nepeuncnexune d, nyHkt 3) go metku ans ICP-
OES u ICP-MS, unu B 1000 mn  konOy (5.2, nepeuncneHue e, nyHKT 3) n 3anonHsiercs 5 % (no macce) co-
NsIHOM Kucnotow (4.2, nepeuncneHue d, nyHkT 3) no metku ans AFS.

Mony4yeHHbI pacTBOp NpepcTaBnsieT coboil KOHLIEHTPUPOBaHHBI pacTBop obpasua. [laHHbIi pacTBOp
MoxHo pasbaButb 5 % HCI (4.2, nepeuncnenue d, nyHkT 3) O onpeaeneHHOro YpoBHS KOHLIEHTpauuu ans
KaXxaoro usmepurenbHoro npubopa. Ecnu 6yneT ucnonb3oBaTbcsi BHYTPEHHUIA cTaHAApT, OH JorkeH Aobas-
NATbCA Nepef 3anoriHeHneM. [ins okoH4yaTenbHoro o6bema 100 mn, HeoGxoaumo fo6aBuTL 1000 MK BHYT-
peHHero ctaHaapta ans ICP-OES u ICP-MS (nocne pas6asneHus 1:1000).

b) lNpu npumeHeHun metona AFS BHauane HeoGxoaMMO A0 pa3NOXEHUS KOHLEHTPUPOBAHHOIO pac-
TBOpPA C NOMOLLLIO NUNeTkU noMecTuts 2,50 mn pacteopa B 100 Mn xuMudeckuii ctakaH (5.2, nepeumcneHue
€, NYHKT 2).

Momectute cTakaH Ha anekTpornutky (5.2, nepeuncnenue l). Harpetb npu HM3kOi Temnepatype AO
MONHOTO BbIChIXaHUsi pacTBopa. MpoTepeTb BHYTPEHHUWE CTEHKUM CTakaHa Bopow (4.2, nepeuucneHue a) u
AobaButb 6o 1,0 mn (ans onpepeneHus Cd) wnm 1,5 mn (ans onpeaenexunst Pb) consiHoi kmcnothl (4.2,
nepeuncrnenme d, nyHkr 2). HeMHOro HarpeTb Ans pacTBOPEHUs Conu B CcTakaHe. Oxnagutb pacTBop Npu
KOMHAaTHOI TemnepaTtype ¥ NnepemMecTUTb ero B MepHyio konby (5.2, nepeuncneHue e, nyHkt 3). PactBop B
50 mn konbe obpabaTtLiBaeTcs B criefylowei nocrefoBaTenibHOCTU COOTBETCTBEHHO.

- OAns onpepenenus Pb po6aeutb 4,0 Mn mMackupylowero areHta 1 (4.2, nepeuncrneHue t, nyHkT 1)
B MepHyio Kornby u 3anonHuTb Boaow (4.2, nepeuncrneHue a) 4o MeTku. MNocne cMelumMBaHusA, OCTaBUTb
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ocefatb npvmMepHo Ha 30 MuH, a 3aTeM MponycTUTb Yepe3 0,45 MKM CTEKNOBOMOKOHHbLIA MUKPOMUNLTP
(5.2, nepeuncrieHue r). PunsTpaTbl HEOOXOOUMO OCTaBUTb A1 UCTbITAHUA.

- Ans onpepenenus Cd, nobasutb 1,0 mn pacteopa kobanbTa (4.2, nepeuncneqne u) u 5,0 Mn macku-
pyioiero areHta 2 (4.2, nepeuncneHue t, NyHKT 2) B MepHyio konby v 3anonHuTb BoAon (4.2, nepeuncne-
Hue a) go meTkn. OctaBuTb oceaaTb NpumepHO Ha 30 MuH. PacTBOp HEOGX0AUMO OCTaBUTL AN UCTILITAHUA.

Ecrm Ha dounbTpe uMmetoTes octatku obpasua, ux Heo6xoaMMO NPOBEPUTL C NOMOLLBIO COOTBETCTBYIOLLIMX
M3MEepEeHWin (Hanpumep, NOCPEACTBOM PEHTIEHOBCKOW (pryOpeCLIEHTHOW CNEeKTPOMETPUM) ANS NOATBEPKAEHUS
OTCYTCTBUS LIENEBbIX arieMeHTOB. PykoBOACTBO no nposefeHnio POA npuseaeHo B IEC 62321-3-1.

Ecnu B nabopatopuu HeT o6opyaoBaHus, yKa3aHHOrO Bhille, OHa MOXeT Ucronb3oBaTh Gornee npocToi
noaxop, ecnv nornbs3oBaTesl CMOXET NOATBEpAUTL ero NpurogHocTb. OTKNOHEHUA OT npoLeayp, onucaHue
KOTOpbIX NPUBOAMTCS Bbille, HEOOXOAUMO OLIeHUTb U 3a0,0KYMEHTUPOBaTb B MPOTOKOJie UcTibiTaHuiA. Takoi
YMNPOLLEHHbI MOAXOA MOXHO peanu3oBaTb chneaylowuM o6pa3oM: CTeKNMAHHbIA XWMUYECKUA CTakaH
(5.2, nepeuucneHre e, NyHKT 2) ¢ 06pasLOM 3aKpbiTb CMOTPOBLIM cTeknoM (5.2, nepeuncneHve e, MyHKT 5).
[o6aButb cmeLLaHHYIo KucnoTy (4.2, nepedncnenue |, nyHkT 3) n HarpeBaTb XMMU4eckuin ctakaH (5.2, nepe-
yucrieHne e, NYHKT 2) B TeyeHue 2 4 npu TeMnepatype 120 °C, nocne 4yero octaBuTb ero Ha 12 4 npu KoM-
HaTHoI TemnepaType. MpomMbITb BOAOI (4.2, NepedncneHne a) HUKHIOW YacTb CMOTPOBOro crekna (5.2, ne-
PEYUCNIEHME €, NYHKT 5) 1 BHYTPEHHME CTeHKW XMMUHECKOro cTakaHa (5.2, nepeuncneHme e, nyHkT 2). CHATb
cMotpoBoe cteko (5.2, nepeuucneHue e, nyHkT 5). Mocne ocTbiBaHMA obpasey nponyckaercs yepes 0,45
MKM CTEKIOBOJSIOKOHHbIi MUKpounbTp (5.2, nepeuuncneHuve r). Teepabieé OCTaTKM NMPOMLIBAIOTCS COMNSHOM
kucnotoit 5%-Hoi (no macce) (4.2, nepeuncnerune d, nyHkT 3). Mony4eHHbI pacTBOp NEpenMBaeTcs B Mep-
Hyto konby (5.2, nepeuncneHve e) 1 3anonHAeTCA ConAHon KUcnoToin 5%-Hoi (no macce) (4.2, nepeuncne-
Hue d, NyHKT 3) Ao MeTku. [NonyyeHHbI pacTBOp UCMONb3yeTCA AN NpoBeAeHUsA AanbHEeUILINX USMEpPEHUIA.

7.3.3 MUKpOBONHOBOE pa3rioXeHUe

a) Bssecutb 200 r namenbyeHHOro obpasua (MakcumasbHbii pasmep Yactuy;: 250 MKM) M NOMECTUTL B CO-
cyn, usrotoeneHHsIn s PTFE/TFM, PTFE/PFA wnu ppyroro ¢topyrnepoaHoro matepuana (5.2, nepeuvc-
neHue h). Jo6asute 4 mn HNO; (4.2, nepeuncnerue c, nyHkt 1), 2 mn HBF, (4,2, nepeuucnenue f), 1 Mn
H;0, (4.2, nepeuncnerue k) u 1 mn Boabl (4.2, nepeuncneHue a). Mepea 3akpbiTUEM COCYAbI TLATENLHO
nepeMeLLnBaloT B TeyeHne npumepHo 10 ¢ Tak, 4Tobbl yaanuTb MrHOBeHHO obpasylowmecs rasbl. Mocne
aToro obpaseL| NnoaBepraeTCcs pasnoXeHUto B MUKPOBOSTHOBOI Neuu (5.2, nepeyncneHue p) B COOTBETCTBUU
¢ 3apaHee paspaboTaHHoi nporpamMmoii. Ha nepBoit ctaguv pasnoxeHusi (Ctagus A) NpoucxoauT pacTeo-
peHue TakMx OpraHU4eckux KOMMOHEHTOB, KaK MONMMBUHUNXIOPUA U HEKOTOPbIX ANEMEHTHbIX MeTansoBs.

MpumeyvyaHue 1 — Ecnu kucnota HBF4 goctaTtoyHOW YUCTOTHI OTCYTCTBYOT, BMECTO HE® MOXET MUCMNONb3o-
BaTbcs pTopucToBogopoaHas kucnota (HF).

MpumevaHune 2 — Kucnora HBF4 u HF He noaxoasaT Ans npuMeHeHus Metoaa AFS. Metoa MUKPOBONHOBOIO
pasrnoxeHus MOXeT Mcronb3oBaTbea AnA MeTtoaa AFS Tonbko ecnu ucnoneyiotca HCI, HNO3 unu ux cmech ¢ H202.

b) Cocya oTKpbiBaeTcs NocnNe oXSaxaeHUA A0 KOMHaTHOW Temnepatypbl (NpUMepHo Yepes 1 4), nocne
yero pgobaensietcs 4 mn HCI (4.2, nepevucnenue d, nyHkt 1). Mocne NOBTOPHOro 3akpbITUS COCyAa NPOUC-
XOAUT PacTBOPEHME APYrMx 3MEeMEHTOB B CONsiHOM kucnote (4.2, nepeuncneHue d, NyHKT 1): 370 ABNAETCA
BTOPOi cTapmeii (ctagueit B) MUKPOBONHOBOMO pa3noxeHus ¢ ycuneHuem. Mpumep noaxoaswleil MUKPOBOS-
HOBOM nNporpammbl (ctagum A 1 B) MOXHO HaiiTh B Tabnuue A.6.

c) Mocne oxnaxaeHust 4O KOMHATHOIM Temnepatypbl (NPUMEPHO Yepes 1 4) CoCyn OTKPLIBAIOT U pac-
TBOP MPOMYCKAETCs Yepe3 CTEKIOBOMOKOHHbIA MukpocunbTp (5.2, nepeuucneHue r) B 25-MUNNMMETpoBYlo
konby (5.2, nepeuncneHue e, NyHKT 3), NPOMbLIBAETCH U 3aMOfHAETCA COMAHON kucnotoi 5 % (no macce)
(4.2, nepeuncnenue d, nyHkt 3). Ecnu Ha dunbTpe UMeloTcs octaTku obpasua, ux HeobxoauMo NPoBEPUTL
C MNOMOLLbIO COOTBETCTBYIOLUUX WM3MepeHui (Hanpumep, NOCPEACTBOM PEHTreHOBCKON dnyopecLeHTHON
cneKkTpoMeTpun) Ans NoATBEPXAEHUS OTCYTCTBUA LieneBblX aneMeHToB. PykoBoacTBO No nposeaeHuio POA
npusegeHo B IEC 62321-3-1.

Mpoueaypa, onucaHue KOTOPOW NPUBEAEHO BbiLe, COAEPXKUT MUHUMaNbHbIe TpeboBaHus, npeabLsaBns-
eMble K CUCTeMe MWKDPOBOJSIHOBOMO pasnoxeHusi. PekoMeHOyeTes NpoBOAUTL ABYXKPATHLIA UMW TPEXKPaTHLIA
aHanu3 ans kaxgoro obpasua B Te4eHUe 0gHOro Lukna.

PekomMeHayeTcs B3BeLLMBATb B COCYA pasnoxeHus/peaktop He 6onee 200 Mr usmensyeHHoro obpasua.
MamenbyeHHble 3NeKTPOHHbIE SNeMeHThI (B Buae nopoLuka) MoryT 6uicTpo 1 GypHO pearvpoBatb B CMECU C
HNO;, HBF,, H,0, n HCI ¢ BbigeneHueM rasos (CO,, NOx 1 T. A.). 370 BeAeT K NOBbLILIEHUIO AaBEHUs B 3a-
KpbiToM cocyge. [py pe3koM NOBbILEHUM [aBrieHUs MOXeT cpaboTaTh cucTeMa 3aluThl MUKPOBOITHOBOIA
ne4n u cocya oTkpoetcsi. [1pU 9TOM BO3MOXHa NOTEpA LieNeBbiX 3MeMEeHTOB, a B XyAWeM crydae MoXer
NPOU3ONTU B3PbLIB.
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Ecnu B xoae ofgHOro Lmkna npoBoAvUTCA ABYXKPaTHLIA UNW TPexXKpaTHbIN aHanus, HeobxoAUMO B3BELLK-
BaTb OJJHO M TO )€ KoNnu4ecTBo 06pasLoB 0AUHAKOBOIo TUNna.

Ecnn ans nonyyeHus penpeseHTaTMBHOW 4YacTu uMaMepsemoro matepuana Tpebyercs Gonee 200 mr
obpasua, Heob6xoaMMO MCnonb3oBaTh cneaylollyio npoueaypy. Pasaenute obpasew Ha nopuuy npUMEpHO
OAIMHAKOBOW Macchl. BaBecuTb kaxayio NOpuMIo, NOMeELLIaeMylo B OTAESNbHbIA COCYA Pa3noXeHusl, Bbirnon-
HWTb NpoLeAyPY Pa3rnoXeHUs B KAXAOM COCyAe U 06beANHNTD NONYYEHHbIE PAaCTBOPbI PA3rIOXEHMUSI.

lMpumep — [ins paznoxeHusi ne4amHoU niambl MUHUManbHoe Heo6xo0umMoe konuvyecmeo o6pasya GoMKHO
cocmaenamsb 1,2 2. [loamoMy e wecmu cocydax Heob6xoduMo e3secums 6 x 200 M2 usmMesbyeHHoO20 obpa3ya.
IMocne oxnaxdeHus 8 xoHYye cmaduu B MUKPOBONHOBO20 Pa3NoXeHUsI COCYydbl OMKPbLIGAIOMCS, a PacCmeophl
06LeduHsIIOMCA, NPOMYCKaOMCs 4epe3 CMeKI080/I0KOHHbIU Mukpogunbmp 0,45 mxm (5.2, nepeyucneHue r)
@ 100 mn mepHyio xonby (5.2, nepequcneHue e, NnyHkm 3), NPoMbLISalOMCS U 3aNOHAIOMCSH COMAHOU Kucsomoil
5%-Hoii (Mo macce) (4.2, nepeyucneHue d, nyHkm 3) do Memku.

d) Ecrm Ha omnbTpe umelotcs octatku obpasua, mx Heo6xoaMMO NPOBEPUTL C NOMOLLLI0 COOTBETCTBY-
I0LLUX M3MepeHuin (Hanpumep, NOCPeACTBOM PEHTTEHOBCKON (hrTyOpeCLIeHTHON CreKTpoOMeTpumn) Ansa NoaTBep-
XAeHus OTCYTCTBUS LieneBbix anemMeHToB. PykosogcTtso no nposeaexuio POA npuseaeHo B IEC 62321-3-1.

7.4 MNoaroToBKa peareHTHOro XONOCTOro pacTsopa

HaHHas npoueaypa uAeHTMYHa npoueaype NoAroToBku obpasua; oHa BbINONHAETCH napasnnenbHo, HO
6e3 obpasua.

8 KanmbpoBka

8.1 O6wasn uHdgopmaLua

Jonyckaetcsi, uto obpasel, UMeeT HEU3BECTHbLIA COCTaB M MO3ITOMY DPEKOMEHAYeTCA WCMonb3oBaTb
MeTO/] BHYTPEHHero craHpapta (MeToa cpaBHeHusi MHTeHcMBHOCTH). MNpu Heo6XoANMOCT MOXET MUCTOorb-
30BaThCcs Takke MeTof f06GaBneHUs CTaHQapTHOrO pacTeopa. Ecnu oTcyTcTByIOT Melalowmue MaTpuyHbie
3reMEeHTbI UMM ecrni M3BECTeH cocTaB obpasLia, MOXET NPUMEHSITLCH MEeTO/], KanMGPOBOYHOI KPUBOIA.

8.2 NoaroToBka kKanubpPOBOYHOro pacTsopa

Mocne nocteneHHoro pa36baBneHusi CTaHAAPTHOTO pPacTBOpa KAaXAOro anemMeHTa pasbaBneHHble CTaH-
[apTHble pacTBopbl, cogepxatume ot 0 mxr 1o 100 MKr kaxxaoro anemeHTa, nepenvsaiotcs B 100 Mn MepHyio
konBy (5.2, nepeuncrieHune e, NyHKT 3). 3aTeM Heobxoaumo A06aBUTL onpeaeneHHoe KONUYeCTBO KaXKAOoro
peakTuBa U, €cnu ucnone3ayetcs metoa AFS unu meToa BHYTPEHHEro craHaapTa, COOTBETCTBYIOLLEE KOnu-
YecTBO pacTBOpa ANs pacTeBopa kobanbTa (4.2, nepevyucrieHne u) U pacteopa Tuokapbammpa (4.2, nepe-
ynCrieHne S) N MackupyloLero areHTa (4.2, nepeyucrneHne u) unu pactsopa BHYTPeHHero craHgapra (4.2,
nepevMcneHne w) Ans JOCTMXKEHUS KOHLIEHTPaLWUM peaKTvBa, UAEHTUYHOW KOHLIeHTpauuu pacteopa obpasua.

MonyyeHHbI pacTBOp NpeAcTaensieT coboi cmellaHHbIil pacTeop kanubpaHTa ana ICP-OES, ICP-MS
unu AAS.

8.3 NocTpoeHue kanMBGPOBOYHON KPUBOM

CneKTpoMeTpbl NOLroTaBMMBalOTCA ANIA KBaHTUMKaUMK. acTb pacTtBopa, NOMyYeHHOro corriacHo 8.2,
pacnbinsieTcs B aproHOBYIO MasMy MU BO3AYLIHO/aueTUIIeHOBOe Mnamsi B Cryvae NpUMEHeHWs MeTofdoB
ICP-OES, ICP-MS unu AAS. Ecrm pactBop obpasLia cogepXuT hTopucToBoaopoaHyto kucnoty (HF), aormkHa
ucnonb3oBaTbcs HF-cToitkan cuctema nogaym o6pasua.

Mpu npumeHeHuns metopa AFS, nubo Pb (Il) okucnsetcs B ucnbityemom pacreope go Pb (V) ¢ nomo-
W0 KPOBSIHON conu, 3atem BeTynaet B peakumio ¢ KBH 4 v reHepupyeT netyuuin rugpug PbH4, unmn vow-
Hbli1 Cd B ucnbiTyemom pactesope pearnpyet ¢ KBH 4 u reHepvpyeT netyuwii ras PbH4, unu rasoobpasHbiii
Cd oTgensioT OT XWAKOCTU M BBOASIT B KBAPLIEBYIO NeYb C rasoM-HocuTenem (Ar) n pacnbinsioTcs.

a) ICP-OES (Ontnyeckas SMUCCUOHHAs CNEKTPOMETPUS ¢ MHAYKTMBHO CBA3aHHONW NNasMoii):

- MokasaHWA onpeensioTCA AN UHTEHCUBHOCTU M3MyYeHUs LieneBbiX ANIeMEHTOB (M, ecnu Heobxoaumo,
3MeMeHTOB BHYTPEeHHero ctangapta). Ecnu ucnonksyetcs Metoz kanubpoBOYHOW KPUBOW, KpuBasi, NMokasbi-
Balollas 3aBUCUMOCTb MHTEHCUBHOCTM M3MYMEHUs LieneBbiX 3/IEMEHTOB OT MX KOHUEHTpaLuu, BbiBOAMTCA
Kak KanubpoBoyHasa kpusasi. Ecnu ucnonbsyeTcs MeTof BHYTPEHHEro ctaHaapTa, KpuBasi, nokasblBaroLlas
3aBUCUMOCTb KoadbdrLMeHTa MHTEHCUBHOCTU OT KOHLEHTpaLMy LieneBbIX 3reMEHTOB MO OTHOLLEHWIO K KPMBOW
3NeMeHTOB BHYTPEHHEro cTaHAapTa, BbIBOAUTCA Kak KanubpoBoYHas KpuBasi.

- PekomeHayeMble 3Ha4YeHUs ANyHbI BOMH M MeLLaIoLWMX 3NeMEHTOB YkasaHbl B Tabnuue A.1 n A.2.
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b) ICP-MS (Macc-cnekrpoMeTpus ¢ UHOYKTUBHO CBSI3aHHOI Nia3Moi):

- Moka3saHua onpegensaTcs Ans Mmaccbl/aapsaga (m/z) ueneBblX anemeHToB (M, ecnu Heobxoaumo,
3NeMEHTOB BHYTPEHHEro ctaHgapta). Ecnu ucnonbsyetcs metoa kanuGpoBOHHONM KpMBO, KpUBas, MOKa3bl-
BaKLLas 3aBUCMMOCTb MHTEHCMBHOCTU MacChi/3apsiia LieneBbiX 3MIEMEHTOB OT UX KOHLIEHTPALMK, BLIBOAUT-
€A Kak kanvwbpoBoyHasi kpuBasi. Ecnu ucnonb3yeTcs MeToq BHYTPEHHEro CTaHzapTa, KpuUBasi, nokasbiBalo-
LLas 3aBUCUMOCTb KO3(PhULIMEHTA NHTEHCUBHOCTM OT KOHLIEHTPALMK LIENEeBbIX ANIEMEHTOB NO OTHOLIEHUIO K
KPVBOW 3NEMEHTOB BHYTPEHHEIO CTaHaapTa, BLIBOAUTCS Kak kanubGpoBo4yHasi kpuBast

- KoadhchmumeHT Maccbi/3apsina MOXeT onpeaensitbCA Ha OCHOBaHUM [IaHHbIX, NPUBEAEHHbIX B Tabnuue A.3.

c) AAS (ATomHas abcopbLMOHHas CneKTpoMeTpUst):

- MokasaHusi onpepaensoTcsA ANs NOrNoLweHus LeneBbix arnemeHToB. Ecnu ucnonbayetcs metoq kanub-
POBKW, KpuBasi, NMoKasblBalollasd 3aBUCUMOCTb MOIMOLLEHUS LeNeBbiX INIEMEHTOB OT MX KOHUEHTpauuu,
BbIBOAUTCS Kak kanubpoBoyHas KpuBasi.

- Ecnu ucnonb3ayetcs ctaHaapTHLIX AobaBoK, cTaHAapTHbIe pacTBopbl AobaBnsioTcs B pactBop o6pasua,
a Hens3BeCTHas KOHLIeHTPaUMs onpeaenseTcs no SKCTpanonsiuMmM KpUBOi [O6aBOK OTHOCUTENbHO HYNeBoro
NOrTOLLEeHMS.

- 3HaueHVs1 ANWHbI BOJH AOMKHbI BLIOMPATHCA MO OTHOLLEHUIO K TUMUYHBIM 3HAYEHUsIM ANWHBI BOJTH U3-
MepeHusi NS SNEMEHTOB, YKa3aHHbIX B Tabnuue A.4. Ecnu co CTOpOHbI Haxoaswmxcs Bewects Habnioaa-
KOTCS NOMEexXU, JOMKEH UCMONb30BaTLCsl METOA CTaHAAPTHLIX A06aBOK.

d) AFS (AtoMHas chnyopecLeHTHas CneKTpoMeTpus):

- Ans onpegenexusi Pb gormkHbl ObiTh MCMONb30BaHbl Hecylumii notok 1 (4,2 nepeuncrieHue 1, nyHKT 1)
WU OKUCNUTENbHO-BOCCTAHOBUTENbHLIN areHT (4,2, nepeuncneHue p). lna onpenenenmns Cd fomkHbl ObITbh
WUCNONb30BaHbl HeCyLLWM NOTOoK 1 (4,2 nepeynucneHue r, NyHKT 2) U BoccTaHoBuTernb 1 (4,2, nepeuucneHue q,
NyHKT 1). MokasaHus onpedensioTcsl MO MHTEHCUBHOCTU chrlyopecLieHLMK LieneBbix anemMeHToB. B kanubpo-
BOYHOM MeTo/e, KpuBasi, NoKasbiBaloLlas 3aBUCMMOCTb MEXY MHTEHCUBHOCTbIO (lyopecLeHLUN LieneBbiX
ANeMEHTOB 1 KOHLUEeHTpauuei paspaboTaHa B kKauecTBe KanMbpoBOYHOI KpUBOIA.

- B MeToge cTaHaapTHbix A06aBOK, CTaHAapThl A06aBnsAIOTCS B pacTBOp o6pasua u HeM3BECTHYIO KOH-
LeHTpaLumIo onpeaensieTcs nyTeM 3KCTPanonsiLumMm AONONHUTENbHBIX KPUBbIX K HYMIO MIOTHOCTU.

- AnWHbI BONMH JOMKHBI ObITb BbIOPaHbI ¢ YHETOM TUMUYHBLIX M3MEPEHHbIX AfIWMH BOMH 3NEMEHTOB, Npu-
BeAeHHbIX B Tabnuue A.5.

8.4 UsmepeHune obpasua

Mocne nNocTpoeHusi KanMGpPOBOYHOW KPUBOW NPOU3BOAUTCA U3MEPEeHne XONnocTon npobbl nabopaTopHoro
peakTuBa M pacTBopa obpasua. Ecnu koHUeHTpauusa obpasua HaxoauTcs Bbille AnanasoHa KPUBOW KOHLIGHT-
pauwuu, pacTBop AOMKeH pa3baBnsaTbCa A0 obnacTu kanubpoBouHOI KPUBOIA, 0Becneunsas AOMKHOe NOAKUC-
neHue kanubpaHToB, C NPOBEAEHUEM NOBTOPHbBIX U3MEPEHUIA.

TOYHOCTL M3MepeHUiAi NPOBEPSIeTCA C NOMOLLLIO CTAaHAAPTHOTO BellecTsa, kanubpoBOYHOro pacTeopa 1
T. A. Yepe3 perynsipHble UHTEPBanbl (HanpuMep, oAuH pa3 Ans kaxabix 10 o6pasuos). Ecnu Heobxoammo,
KanubpoBoYHas KpMBas CO3AaETCA NO-HOBOMY.

Ecnu pesynbTaT kanMbpaHTOB OTNMYAETCH OT OXWaaeMoro aHavyeHuss 6onee 4eM Ha 20 %, ans kanu6-
poBkM U Bcex 06pasLioB B nocrefoBaTenbHOCTU TpebyloTCA NOBTOPHbIE U3MEPEHUA.

Ecnu o6pasel, pasbasnsieTcs B npeaenax o6nacrtu kanubposku, KOHUEHTpaUUA BHYTPEHHEro ctaHaap-
Ta B pa3baBneHHOM pacTBope obpasua A0MmKHa HacTpanBaTbCA Ha CTaHAAPTHbIA pacTeop.

9 Pacuerthbl

KoHueHTpauus, uamepeHHas B 8.4, 3TO KOHLUEHTpaUUA KKAOro anemMeHTa B pacTeope obpasua. KoHueH-
Tpauma KaXO0ro anemMeHTa B obpasLe pacCHUThIBAETCA ¢ NOMOLLBIO cneayowein (hopmynbi:

(A1 - A2) x V,
m
rge ¢ — KOHLEeHTpauusi CBUHLIA UIu kaamusa B obpasue, Mxr/T;
A{ — KOHLIEHTpauus CBMHLIA UnU KaaAMUA B pacTeope obpasua, Mr/n;
A; — KOHLIEHTpaums CBUHLA UIMU KAAMUA B peareHTHOM XONOCTOM pacTsope, Mr/n;
V — obwwit ob6bem pacTeopa o6pasua, M, KOTOPLI 3aBUCUT OT TUNa cepuu pasbaBrieHHbIX pacTBOPOB;
m — u3amMepeHHoe Konn4yecTBo obpasua, r.

Cc=
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10 MpeLUU3UOHHOCTb pe3ynbLTaToB

Korga 3HayeHus OBYX He3aBUCUMMbIX pe3ynbTaToB OOHOrO UCMbITaHUA MOSyYeHbl C UCMONb3oBaHMEM
OOHOro MeTofa Ha UAEHTUYHOM UCTILITYEMOM MaTtepuarie B OQHOW U TO e rabopaTopuy ogHVM U TEM Xe
onepaTopoM C UCTONb30BAHUEM TOrO e 060pyAOBaHMs B TEHEHUE KOPOTKOrO NPOMEXYTKa BPEMEHU, nexar
B nNpegenax CpeaHuX 3Ha4deHun, NnpuBeaeHHbIX B Tabnuue 1, abconoTHasa pasHula Mexay ABYMS NOMyyYeH-
HbIMW pe3ynbTaTamu UCNbiTaHui, He ByaeT npeBbIlaTh Npeaen NOBTOPSEMOCTH I, NMOJTy4eHHbI NyTem cTa-
TUCTUYECKOTO aHanu3a pesynbTaTtoB MexnabopaTopHbIX cpaBHUTENbHBIX UCTbiTaHuii Nos. 2 (11IS2) n 4A (4A 11S),
6onee yem 5% cny4yaes.

Korga 3HayeHus AByx OTAEnbHbIX PE3yNbTATOB UCTIbITAHWMA, NONMYYEHbl ¢ UCMONL30BAHMEM OZHOMO Me-
Tofda Ha WAEHTMYHOM WCMLITYEMOM MaTepuare B pasHbix naboparopusix pa3HbiMK orepaTopaMu C UCMNOrb-
30BaHMEM pasnuyHoro obopyaoBaHus, Nexar B Npefenax 3HayeHuin, npuBedeHHbIX B Tabnuue 1, abcontot-
Has pasHuLUa Mexay ABYMS pe3ynbtatamu He GyneT npeBbiwaTk Npeaen BOCNPOU3BOAUMOCTU R, nonyyeH-
Hblii MyTeM CTaTUCTUYECKOro aHanusa pesynbLTatoB MexsiabopaTopHbIX CpaBHUTENbHBIX WUCMbITaHUA
Nos. 3 (1IS2) n 4A (4A 1IS), Gonee yem 5 % cny4aes.

Ta6nwuua 1 — NoBTOPSIEMOCTb U BOCMPOU3BOAUMOCTb PE3ySibTaToB

Tun MexnabopaTopHoe CpeaHee Mpegen Mpegen
MaTephana cp:g::;:::l;oe MeTtog |OnemeHT aHaueHMe, MI/Kr nosTgp:sxocm Bocnpci_\,visaﬁﬁ(:lmocm
Monumep 2 Pb 480,0 21,1 Hepocratouro
OaHHbIX
953,8 22,5 60,4
Monumep 4A Pb 98.3 35 36
26,2 47 10,6
Merann 2 Pb 188,0 11,9 HenocTatouHo
OneKTpoHMKa 2 AAS Pb 17050 990 OaHHbIX
98,2 4,2 7.3
Monumep 4A Cd 1385 1A 95
SnekTpoHKka 2 cd 14,0 7.9 Hepocratouro
AaHHbIX
15,2 3,4 7.8
Monumep 4A Cr 98.1 9.7 9.9
109,0 10,1 HepnocratouHo
17,3 4,3 OaHHbIX
15,6 2,0 2,6
Monumep 2 Pb 902,1 36,2 143,4
15,6 2,00 2,6
AFS 902,1 36,2 143,4
1016.0 259,6 HepoctaTo4Ho
131,3 26,0 on
2 OaHHbIX
Monume Cd 21,3 3,2
P 4A 173,6 6,5 18,0
91,0 71 20,5
4440 25,9 119,4
426,2 21,3 307,1
2 106,8 15,4 19,7
Monumep ICP-OES| Pb 14,7 5.2 6,7
94,8 4,5 17,5
933 57,0 1334
4A 16,5 24 10,8
950,8 32,59 114,8
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OkoHvaHue mabnuupi 1

Tun Mexna6opatopHoe CpenHee Mpepen Mpegen
cpaBHUTEmNbHOe MeTtoa |3nemeHT NOBTOPSIEMOCTU | BOCNPOM3BOANUMOCTH
marepuvana UCTbITaHME 3Ha4YeHue, Mr/kr T, Mk R, mrlkr
206,0 74 HepocTtatouHo
DaHHbIX
Metann 2 Pb 988,0 26,4 61,9
23,0 1,6 3,0
193,1 16,9 87,9
16790 739 2097
OnekTpoHuka 2 Pb 22450 1293 1153
207483 42942 74907
179,3 8,0 15,7
Monumep 4A Cd 98.1 4.0 1.8
SOnekTpoHuKa 2 Cd 16,5 3,8 13,1
46,1 3,1 10,9
Monumep 4A Cr 155 3.3 9.8
481,2 35,5 124,6
462,3 39,8 194,1
102,3 1.6 HepoctaTouHo
2 AaHHbIX
Monumep Pb 16,2 8,1 15,4
103,8 5,1 7,3
1049 59,9 332,3
15,1 0,73 33
4A 949,2 52,8 70,5
26,5 2,1 15,1
156,1 10,8 15,5
Metann 2 Pb 922,4 74,5 327,0
ICP-MS 36,7 4,3
190,7 18,6 He“;ac;:;‘)’(““
OneKkTpoHuka 2 Pb 23633 1060
22220 4167 6707
137.3 8,1 HepoctaTtouHo
2 22,0 0,0 AaHHbIX
10,0 0,6 1,3
Monmmep Cd 103,7 3.8 33,1
180,9 7,8 20,1
4A 94,4 3.6 124
HepocratouHo
OneKkTpoHuka 2 Cd 24,7 1,6 RAHHBIX
4A 39,7 8,7 20,0
Monumep 4A Cr 14.2 2.1 3.7
n pumevyaHume — HOBTOPHGMOCTb U BOCNPOUIBOAMMOCTb AaHHBIX ANs HEKOTOPbIX METOROB U TUNOB MaTepwva-
NOB HeAOCTYNHbI U3-3a OorpaHUYeHHOro Konu4yecTea y4acTBYIOLUX naGopaTopMﬁ U COOTBETCTBYIOLLIUX oﬁpaauoa Aansa
MeXayHapoaHbIX Me)KnaﬁopaTopHux CpaBHUTENbHbIX vcnbITaHWNA.

HononHuTenbHas uHdopmauusa npuseaeHa B nNpunoxeHum B.

11 O6ecneyeHue KavyecTBa

11.1 O6wan nHcdopmayun

Paspen 06 ob6ecnevyeHun ka4yecTBa U KOHTPONA B OTAENbHLIX CTAaHAAPTaX Ha MeTOAbI KOHTPONS AOMMKEH
BKMIOYaThb B cebs TpeﬁoBaHMﬂ K KOHTPONbHOMY o6pa3uy OTHOCUTEJILHO YacTOThl TECTUPOBAHUA U KpUTEPUA
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npueMkn. OTOT pasfen Talkke AOMKEeH BKNoYaTb 0COGeHHOCTU METOAOB KOHTPONS YCTaHOBNEHHOro kaue-
CTBa B OTHOLLEHWUM onpepeneHus npeaena obHapyxerus (MO) u npeaena kBaHTMkaumm (MK).
Copepxanue pasgenos MO u NK gomkHO 6biTb COBMECTUMO C ONMUCaAHMEM, NPUBEAEHHbIM B 11.2.
Mpumepbl ApyrMx 0CO6EHHOCTEN METOLAOB KOHTPOMS YCTaHOBNEHHOIO Ka4yecTBa BKMIOYaloT B cebs Tpe-
6oBaHus, kacalowmecsi nepBoHa4anbHOW NPOBEPKU KaNMBPOBKKU, XONOCTOro METOAA, KOHTPONLHOrO nabopa-
TopHOro obpasua (LCS) u 1.4., nepeuucneHs B Tabnuue 2.

Ta6nuua 2 — Kputepum npueMneMocT 06bLeKTOB Ans KOHTPONS KauecTea

KoHueHTpauus

Ob6bekT MI/KT B UCTILITYeMOM 0BpasLie Kputepuu npuemnemocTtu
Kanu6posouHas kpusast R”> 0.995
MepBuU4yHas nosepka KanubpoBkU Hanpumep, ﬁn;rztr, Cd wwm Cr BoccraHoBnenue: (90-110) %
HenpepuisHasi npoBepka Hanpumep, ans Pb, Cd unu Cr . o
L —" 1 mr/kr BoccraHosneHue: (90-110) %
Xonocron metog <TNOM
TNabopaTopHbIi KOHTPONbHbIN CepeguHa guanasoHa - (RO
o6pazel (LCS) KANMBPOBKH BoccraHnoBnenue: (80-120) %
Oybnukat koHTporkHoro na6o- CepeavHa ananasoHa OTHOCUTENbHOE OTKIIOHEHUE
paTtopHoro obpasua KanubpoBku <20 %

a) [MepBuuyHas noBepka kanMOpPOBKU BLIMONHAETCA KaXAblii pa3, koraa yctaHaBnuBaeTcsi KanubpoBou-
Hasl KpMBas, C UCMOMNb30BAHWEM CTaHAaPTa U3 UCTOYHUKA, OTAIUMYHOIO OT KaNMGPOBOYHOrO CTaHaapTa.

b) Ha kaxayio napmmio fOMKHO ObITb NPOBEAeHO OAUH KOHTPOMNbHOE UcnbiTaHue. XonocTtas MaTtpuua,
KoTopas He cogepxuT Pb, Cd unu Cr, moxet 6biTb ucnonb3oBaHa B kayecTse MeToAa XonocToi npobbl.

¢) B kaxpgoi napTumM oAMH KOHTPOSMbHLIN nabopatopHbii obpasel (LCS) u aybnukat nabopartopHoro
ob6pasua gomkHbl GbiTb NpoaHaNM3aupoBaHbl ¢ Nomolbio gobaenenns Pb, Cd unu Cr B xonocTtyio matpuuly.
Kpome Toro, cepTuuLMpoBaHHbIi 3TanoHHbIA MaTepuan, coaepxaliuit Pb, Cd unu Cr MoxeT GbiTb UCTbl-
TaH B ABYyX Aybnukarax.

d) lMocne nporoHa kaxgoro gecsToro obpasua U B KOHUE kaxaoro Habopa obpasuoB HeobxoaumMo npo-
M3BECTWU aHanva cTaHgapTa HenpepbiBHON nposepku kanubpoeku (CCV). MpoueHTHas BenuMuuMHa BoccTa-
HoBneHus ansa Pb, Cd unu Cr pomkHa coctaenate ot 90 % ao 110 %. Ecnu npoueHTHaa BennM4YMHa BOCCTa-
HoBneHus ana Pb, Cd unu Cr B ctaHpapte CCV BbLIXxoguT 3a npeaenbl AaHHOINO Auanasona, ctaHpapt CCV
[OMKEH aHanu3npoBaTLCS NOBTOPHO B npeaenax 12 4. Ecnv BenuunHa BOCCTaHOBMNEHWS OCTaeTcs 3a npe-
[enamu avanasoHa U nocrie 3Toro aHanus Heo6xoauMo NpepeaTh U NPOM3BECTU TexHUu4Yeckoe obcnyxuBa-
HUe cucTeMbl, YToObl BEpHYTL €ee B onTumansHoe pabodyee coctosiHue. Bece o6pasibl, 3arpyxeHHble nepef
nocnegHuM ycnewHsiM ctaHaaptoM CCV, MOryT ykasbiBaTbCsl B NPOTOKONE UCMbITaHWiA, a Bce 06pasuibl, Uc-
nonb3oBaHHble Mnocrie HeydayHoro ctaHaapta CCV, AorpkHbl NofBepraTbcsi NOBTOPHOMY aHanusy ¢ HOBOWA
KanvbpOoBKOW.

11.2 Npenen o6Hapyxenusn (MO0) n npeaen ksanTudmkaumu (MK)

Cnepytolas akcnepuMeHTanbHas npouenypa BbiNonHAETCA ANA onpeAeneHua npegena oGHapyXeHus
MeToaa u npegena keaHtudukauum Pb, Cd unu Cr.

a) MpousBecT TOHHOE B3BELLUMBaHWE COOTBETCTBYHLLEro konudectsa obpasua 6es cogepxaHus Pb, Cd
unu Cr (Hanpumep, CTaHOapTHOrO, cepTuduLMpoBaHHOro obpasua) unu Kakoro-nvbo Opyroro coenuHeHus,
CO3JaloLLero NoMexu Ansi aHanusa B COOTBETCTBUM C MPOLEAYPOid, YCTaHOBNEHHOW B paspene 7. Momectuts
obpasel B Kaxkablii NnabopaTopHbiil cTakaH. [laHHylo onepaumio Heo6XxoaUMO NOBTOPUTL HE MeHee 5§ paa.

b) Oob6aButb B Kaxabi xumudeckuii ctakad 10 mkr Pb, Cd unu Cr ¢ ncnonb3osaHneM MaTpyvyHOro pac-
TBOpa (4.2, nepeyucrieHue v).

¢) BeinonHuTtb npoueaypy vcnbiTaHUA cornacHo pasaeny 7 ¢ NpUMeHeHWeM pasnoXeHUs U CrieKTpocKo-
NUYECKUX U3MEPEHUNA.

d) MNpousBecTy pacyeT KOHLEHTPaLUMK Kaxaoro anemeHTa (MKr/r) cornacHo pasfeny 9 U onpeaenutb
NpPOLEHTHOE BOCCTaHOBMIEHWe A06aBKu Ans Kaxaoro 13 obpasuos.

CxM

SR = %100,
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roe SR — BenuunHa BoccTaHOBEHUsi fo6aBneHHoln pTyTu, %;

C — naMepeHHas KOHUeHTpaLusi, MKI/T;

M — wmacca obpasua, r;

SA — BenuuyuHa pobasku (10 Mkr).

MpoueHTHasi BenMYMHa BOCCTAHOBIMEHUS PTYTU OOMMKHA HaxoawuTbes B guanasoHe oT 70 % ao 125 %
ANA Kaxaoro u3 obpasuos. Ecnu 3HaueHue BOCCTAHOBNEHUS BLIXOAUT 3a AaHHble npeaensl ans noGoi ns
BbIOOPOK, BCIO NpoLeaypy 9KCTpakuum U aHanusa Heo6xoaMMo NoBTOPUTb.

e) MOM MOXHO Nony4uTb NOCPEACTBOM pacHeTa CTaHAAapTHOrO OTKIOHEHUs S Ansi BoIGopok (MUHUMYM 6)
aHanusa. 3aTeM cTaHpapTHOe OTKMOHEHWe YMHOXaeTcsl Ha 3HaveHuWe kputepusi CTbioaeHTa (f-kputepusi)
ans obuero yucna BLIGOPOK (n) Ans cteneHn ceo6ogbl N — 1. CNMCOK 3HadeHuit kputepus CTbloaeHTa
(t-kputepus) gns 6—10 BeiBopok npuBoauTcs B Tabnuue 3.

Mpumep — [ns 6 enibopok u 6 — 1 = 5 cmeneHeii ceo600k! 3HayeHue t 6ydem cocmaensms 3,36.

NMpumevaHune — Bce aHanusbl, ucrnonbayemeie ans pacqera NMOM, aonxHbl 6biTb NOcneAoBaTENbHLIMA.

Ta6nuya 3 — MNpegenbl o6HapyxeHus metoaa = ¢ x sn—1

‘-lm‘il;glggggz)l-lw 3HaueHue kputepua CtologeHTa (i-kputepus) (aoBepuTenbHbiin ypoBeHb 99 %)
6 3,36
7 3,14
8 3,00
9 2,90
10 2,82

f) MK onpepensieTcst nocpeacTBoM yMHOXeHusi [TOM Ha koadduumeHT 5.

MK onpepensietcsi nocpeAcTBoM YMHOXeHusi [TOM Ha koadpduumeHT 5.

Pa3sHble naGopaTopumn MOryT UMeTb pasHbie 3HaueHus MOM u MNK.

B o6wem NOM co s3HaueHuem 2 mkr/r (MK 10 Mkr/r) cuMTaeTcsl AOCTKUMBIM NPU UCMONL30BaHUU AaH-
Horo MeTopa.
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MpnnoxexHune A
(cnpaBo4HOe)

MpakTuyeckoe onpegeneHue cogepxaHma Cd, Pb n Cr B nonnmMmepax v aIeKTPOHHbIX
ycTpoiicTtBax n Cd n Pb B meTannax nocpeagcteom AAS, AFS, ICP-OES u ICP-MS,

A.1 Bnok cxema gnsa aHanmsa xpoma

A.2 ICP-OES

Ta6nuua Al — CnekTpasibHast MHTepdepeHLVs ANs A/MHbI BOSH KaaMUs U CBUHLA

InemeHT
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OnemeHt Cd Cd Cd Cd Pb Pb Pb Pb
HM 214,439 226,502 228,802 361,051 217,000 | 220,353 261,417 283,305
Sb ++ + + + ++ + + +
Sc + + +++ ++ ++ ++ +++ ++
Sn + + + + ++ + + ++
\' + + ++ +++ ++ ++ ++ +
w ++ ++ ++ ++ +++ + +++ ++
Zn + + + + +++ + + +
Al + + + + +++ +++ + ++
Ti + + + ++ + +++ + ++
Fe +++ +++ + ++ +++ ++ +++ +++
Nb + + + - - + - +++
Hf - - - - - + - +++
Ta - - - — - + - ++
Pb + + + + - - - -
Cd - - - - + + + +

MpumevyaHue — B Tabnuue A.1 ykasaHa cuna uHtepdepeHumn ans anubHbl BonH Cd u Pb Bo Bpems BBOsa
1000 Mr/kr COOTBETCTBYIOLLIMX MATPUYHbIX 31IEMEHTOB.

+ — OTCYTCTBYET UInn HeGonbluasn uHTepdepeHumus (06bMHO meHee 0,05 mr/kr).
++ — cpegHana uHTepcepeHuMa (06bi4HO oT 0,05 mr/kr go 0,2 mr/kr).
+++ — cunbHas nHTepdepeHuus (06b1uHO Gonee 0,2 Mr/kr).

Ta6nuuya A.2 — CnekTpanbHas UHTepdepeHLUs AN ANMHLl BOMNH XpoMa

ONeMeHT

Cr

Cr

Cr

Cr

Cr

HM

205,560

206,158

267,716

283,563

357,896

Ag

As

Au

B

Ca

Co

+|+[1

Cr

Cu

Eu

Ga

Ge

In

Ir

Mg

Mn

Mo

[+

Ni

Pd

Pt

+1

Re

Ru

+|+]1

Sb

Sc

Sn

\"

w

+[+]1

+[+|1

Zn

Al

LA ARARAL

Ti
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OxoHuaHue mabnuua A.2

SnemeHT Cr Cr Cr Cr Cr Cr
HM 205,560 206,158 267,716 283,563 284,325 357,896
Fe - - + ++ ++ -
Nb - - ++ + ++ +
Hf - + ++ + - -
Ta - + — + ++ -
Pb - + - - - -
Cd - - + - - -

MpumeuyaHune — B tabnuue A. ykazaHa cuna uHTepdepeHumm ans anuHel BonH Cr Bo Bpems Beoga 1000 mr/kr
COOTBETCTBYIOLLUX MATPUYHbIX A/IEMEHTOB.

+ — oTcyrcTByeT unu HeGonbluas nHtepdepeHuus (06bMHO MeHee 0,05 mr/kr).
++ — cpefHAa UHTepdepeHuMa (06biuHO ot 0,05 mr/kr ao 0,2 Mr/kr).
+++ — cunbHas uHTepdepeHuma (06biuHO Gonee 0,2 mr/kr).

A3 ICP-MS

Ecnu o6HapyxeH ctabunbHblid U30TOMN, YMcno Macca/3apsig (m/z) HEeCKONbKUX U3OTOMOB MOXET U3Me-
pATLCA ANSA OLEHKN YPOBHSA CneKTpanbHoii uHTepdepeHumun. 3To nokasaHo B Tabnuue A.3. Ecnn obpasey co-
AEepXWUT OnoBo unu monnbaeH, HeobxoaMmMo oGpaTUTE BHUMaHUE Ha NONOXUTENbHYI0 HTepdepeHLMIo Npu
M3MEepEHUN Macchl KaiMusl.

Ta6nuua A3 — lNpumepbl coOTHOLLEHUIA Maccal/3apsif, (m/z)

SneMeHT Msoton W3obapa MHOroaToMHbIV MOH

Med MoO, MoOH, ZrOH

cd ::de Sn MoO, MoOH

Cd In MoO, MoOH, ZrOH, RuO

™cd Sn MoO, MoOH, RuO
204Pb
Z®pp, PtO

Pb “'pp Ir0
ZBpp, PtO

Cr 5Cr SO, CIO, HCIO, ArC, ArN, ArO
52Cr HSO, CIO, HCIO, ArC

A4 AAS

PekoMeHayemble namepeHus 4nuHbI BOMnH Ans AAS ykasaHbl B Tabnuvue A.4.

Ta6nuua A4 — Mpumepsl aonuHbl BonH ans AAS

OnemeHT AnuHa BofHbl, HM LLUvpuHa Lenu, HM
Cd 228,8 0,7
261,4 0.7
Pb 217,0 0,7
283,3 0,7
Cr 357.9 0.7

WcToununk ceeTa: GesaneKTpoaHas paspsaHas namna unu namna ¢ norbiM KaTooM; TUN ra3a: BoagyLHo/
aLeTUNEHOBas CMECh.

A.5 AFS

PekomeHayeMble naMepeHus AnuHbl BorH Ans AAS ykasaHbl B Tabnuue A.5.
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Ta6nuua A.5 — Mpumepsbl AnuHbl BonH ans AFS

OnemeHT [lrMHa BOIMHbI, HM
Cd 228.8
Pb 283.3

MUcTouHuk ceeTa: 6esanekTpoaHas paspsaHas famna unu namna ¢ nofbiM KaToZJoM; TUN rasa: aproH.

A.6 Koppekuus ¢oHa

Ecnu npoucxoaut uameHeHue ¢oHa nNop BO3AEACTBMEM MMaBHON MaTpULLl pacTBOpa, KOTopoe BRuseT
Ha MHTEHCUBHOCTL U3rny4eHus (Ix), 3HayeHne JaHHOW MHTEHCUBHOCTW MOXHO MOJTYMUTL MOCPEICTBOM BbiUU-
TaHus (PoHOBOIA uHTEHCUBHOCTH (IX’). Ha pucyHke A.1 nokasaH npumep adcpekta nonpasku Ha ¢oH. Ha pucyHke
A.1a nokasaH npuMep pPaBHOMEPHOro (PoHa OTHOCUTENbHO ANWHLI BOMH. B aTom cnyyae ¢oH MoxeT
KOPPEKTUPOBATLCSl C MOMOLLLIO NofoxeHWit A u B, Ha pucyHke A.1b npusepeH npumep uameHsioLLerocs
hoHa OTHOCUTENLHO ANMUHBLI BONHbI. B 3TOM cny4yae 3HauyeHus1 (POHOBOI UHTEHCUBHOCTM MOTYT KOppeKTUpo-
BaTbCHA NMOCPEACTBOM BbiBoga (POHOBOIN UHTEHcuBHOCTM (IX’), KOTOpas paccuuTbIBAETCS € MOMOLLbIO MOo-
XeHust A U NonoxeHusi B UHTEHCUBHOCTW M3Ny4eHus.

fx

fa fe fo ®oH

MHTEHCUBHOCTL U3NYYEeHUA

A X B
[nuHa BOrmHbI

PucyHok A.1a — PaBHOMEpHbIA hOH OTHOCUTENbHO ANUHbLI BOMHbI

MNHTEeHCUBHOCTB nanyyeHus

A X B
OnuHa BOMHbI

PucyHok A.1b — U3ameHsiiowmincs poH OTHOCMTENbHO ANMHbI BOSTHbI
PucyHok A.1 — Koppekuusi poHa

Ecnu ucnonbayeTca MeTog cTaHpapTHoW nobasku nepen ee kanvbpoBkoi, HeOGXoaMMO npousBecTu
BbluMTaHe hoHa C NOMOLLbIO MeToaa kKoppekuuu hoHa (CM. Bbilue).

A.7 MNMporpamma MUKPOBOJTHOBOIO pa3fioXeHUA

B Tabnuue A.6 npuBeaeH npumep Nporpammbl MUKPOBONHOBOIO pa3noxeHust o6pa3suos.
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Ta6nuua A.6 — MporpaMma MMKPOBONHOBOIO Pa3noxeHusi 06pa3suos *

Onepauusi Bpemsi, MUH BbixogHasi MOLWHOCTb, BT [aeneHue orpaHnyeHo go, MlMa

1A 5 300 2,5
2A 5 350 2,5
3A 17 450 2,5
4A 2 300 2,5

Cragus BeHTUnsumm A 3 0 2,5
1B 5 300 2,5
2B 5 400 2,5
3B 17 450 2,5

Cragus BeHTUnsiumm B 3 0 2,5

2 BbIX0jHaA MOLLHOCTb AN NATM COCY/10B
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Mpunoxexnue B
(cnpaBo4HOS)

Pe3yﬂbTaTbl ME)KﬂaSOPaTOPHbIX CpaBHUTEIbHbIX UCNbITaHUN
Nos. 2 (IIS2) u 4A (IIS 4A)

Ta6nuuya B.1 — Cratuctudeckue gaHHole anst AAS 3

O6pasel

s no?mmepa MapameTtp m, mr/kr v, Mr/kr n s(r), mr/kr r, Mr/kr S(R), mr/kr R Mr/kr
11S 2-B09 Pb 480,0 380-640 3 7,5 211 HegocTaTouHO AaHHbIX
11S 4A-05 Pb 953,8 954,3 10 8,04 22,51 21,56 60,37
1IS 4A-08 Pb 98,3 98 10 1,26 3,54 1,29 3,60
11S 4A-05 Cd 98,2 100 10 1,50 4,20 2,619 7,333
1IS 4A-08 Cd 138,56 137 10 3,98 11,14 3,39 9,49
1IS 4A-05 Cd 15,2 16 10 1,21 3,38 2,78 7,79
11S 4A-08 Cr 98,1 100 9 3,45 9,67 3,54 9,92
OG6pazeL,

13 Metanna
IS 2-D17 Pb 26,2 30 6 1,7 4,7 3,8 10,6
IS 2-D15 Pb 118,0 190 2 4,2 11,9 HepnocTtaTouHo AaHHbIX
O6paseL,

BNEKTPOHUKM
11S 2-F20 Cd 14,0 20 2 2,8 7.9 HepoctaTouHO AaHHbIX
11S 2-F20 Pb 17050 23000 2 354 990 HepgocTtaToMHO AaHHbLIX
Ta6nuuya B.2 — Cratuctudeckue gaHHole ans AFS

Macl)'g?';::ne;‘pa Tnaeg?)- m, mr/kr v, Mr/kr n s(r), mr/kr r, mr/kr §(R), mrikr R, mr/kr
11IS2-C10 Pb 109,0 107,6 3 3,6 10,1
152-C11 Pb 17,3 138 3 1,5 4,3 | HeAocTaTouHo AaKHbIX
IS 4A-04 Pb 15,6 15,7 18 0,71 1,98 0,94 2,63
IS 4A-05 Pb 902,1 954 18 12,93 36,21 51,21 143,38
11IS2-C10 Cd 131,3 140,8 3 9,3 26,0 H
1IS2-C11 Cd 21,3 21,7 3 1,2 3.2 G/I0CTATOUHO AGHHLIX
IS 4A-04 Cd 173,6 183 18 2,33 6,53 6,44 18,02
IS 4A-05 Cd 91,0 100 18 2,53 7,08 7,33 20,51
Obpasey

U3 MeTanna
IS 2-D16 Pb 1016,0 930 3 92,7 259,6 HepgocTaTto4HO AaHHbIX

Ta6nuuya B.3 — Cratuctuyeckue gaHHble ans ICP-OES
OGpaseu

U3 nonuMepa MapameTp m, mr/kr v, Mr/kr n s(r), mr/kr r, Mr/kr S(R), mr/kr R, mr/xr
11S2-B08 Pb 444,0 390-665 9 9,3 25,9 42,6 119,4
11S2-B09 Pb 426,2 380-640 9 7,6 21,3 109,7 3071
11IS2-C10 Pb 106,8 107,6 25 5,5 15,4 7,0 19,7
1152-C11 Pb 14,7 13,8 23 1,9 5,2 2,4 6,7
1152-C12 Pb 94,8 108,9 12 1,6 4,5 6,3 17,5
1182-C13 Pb 933 1084 12 20,4 57,0 47,6 1334
IS 4A-04 Pb 16,5 15,70 21 0,85 2,37 3,87 10,84
1IS 4A-05 Pb 950,8 954 24 11,64 32,59 40,99 114,78
11S2-C10 Cd 1424 140,8 23 2,6 7,3 3,9 11,0
1182-C11 Cd 20,9 21,7 28 1,5 4,3 2,6 7.3
1182-C12 Cd 9,7 10,8 12 0,6 1,5 0,7 2,0
11S2-C13 Cd 95,8 106,9 12 2,7 7,5 6,6 18,5
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OxoHyaHue mabnuupi B.3

m?_l?)?_l?:::p a MapameTtp m, mr/kr v, Mr/kr n s(r), mrikr | r, mr/kr S(R), mr/kr R, mr/kr
IS 4A-04 Cd 179,3 183 27 2,84 7,96 5,62 15,73
IS 4A-05 Cd 98,1 100 24 1,43 4,00 4,22 11,82
IS 4A-04 Cr 46,1 47 18 1,11 3,10 3,89 10,90
IS 4A-05 Cr 15,5 16 21 1,18 3,29 3,52 9,84
O6pasel,

13 MeTanna
IIS 2-D18 Pb 206,0 174 3 2,6 7.4 HepocraTtouHO AaHHbLIX
IS 2-D16 Pb 988,0 930 6 94 26,4 221 61,9
IS 2-D17 Pb 23,0 30 6 0,6 1,6 1,1 3,0
IS 2-D15 Pb 193,1 190 11 6,0 16,9 314 87,9
O6paszeL

ANEKTPOHWKN
IS 2-F20 Cd 16,5 20 11 1,3 3,8 4,7 13,1
IS 2-F20 Pb 16790 23000 11 264 739 749 2097
IS 2-F21 Pb 22450 22000 6 462 1293 412 1153
IS 2-F22 Pb 207483 222534 12 15336 42942 26752 74907

Ta6nuua B.4 — Cratuctuueckue aaHHble ans ICP-MS
O6paaeL,

13 nonuMepa MapameTp m, Mr/kr vV, Mr/Kr n S(M:/Kr r, Mrikr §(R), mr/kr R, Mr/kr
11IS2-B08 Pb 481,2 390-665 | 12 12,7 35,5 44,5 124,6
11S2-B09 Pb 462,3 380-640 6 14,2 39,8 69,3 1941
11IS2-C10 Pb 102,3 107,6 3 0,6 1,6 HegocTaTouHO AaHHbIX
11IS2-C11 Pb 16,2 13,8 6 2,9 8,1 5,56 15,4
11IS2-C12 Pb 103,8 108,9 6 1,8 5,1 2,6 7,3
11IS2-C13 Pb 1049 1084 6 21,4 59,9 118,7 332,3
IS 4A-04 Pb 15,1 15,7 15 0,26 0,73 1,17 3,28
IS 4A-05 Pb 949,2 954 15 18,84 52,75 25,19 70,52
11IS2-C10 Cd 137,3 140,8 3 29 8,1
1IS2-C11 Cd 22,0 21,7 3 0,0 0,0 | HeAocTarouHo AaHHbIX
11IS2-C12 Cd 10,0 10,8 6 0,2 0,6 0,5 1,3
11IS2-C13 Cd 103,7 106,9 6 14 3,8 11,8 33,1
IS 4A-04 Cd 180,9 183 12 2,78 7,79 7,19 20,14
IS 4A-05 Cd 94,4 100 15 1,27 3,55 4,44 12,43
IS 4A-04 Cr 39,7 47 15 3,10 8,69 7,16 20,04
IIS 4A-05 Cr 14,2 16 15 0,75 2,09 1,32 3,69
O6pasey

13 MeTanna
IS 2-D14 Pb 26,5 30 9 0,7 2,1 54 15,1
IS 2-D18 Pb 156,1 174 9 3,9 10,8 55 15,5
IIS 2-D16 Pb 922.4 930 12 26,6 74,5 116,8 327,0
IS 2-D17 Pb 36,7 30 3 1,56 4,3
IS 2-D15 Pb 190,7 190 | 3 6.7 18,6 | HEAOCTATOUHO AaHHbIX
O6paseun

ANEKTPOHMKU
IIS 2-F20 Cd 24,7 20 3 0,6 1,6 He
IS 2-F20 Pb 23633 | 23000 | 3 379 1060 AOCTATOHHO AAHHLIX
IIS 2-F21 Pb 22220 22000 12 1488 4167 2395 | 6707
rae m — cpepHee apupMeTUYEecKoe pesyrbTaToB UCTbITaHWUNA
v — OXuaaemoe 3HaveHue
n — YWCIO NPUHATLIX pe3ynbTaToB
s(r) — craHgapTHOe OTKIOHEeHWE NOBTOPSIEMOCTU
r — npegaen NnoBTopsieMOCTU
S(R) — craHpapTHOe OTKITOHeHUe BOCMPOM3BOAUMOCTU

R — npegen BoCcNpou3Bo4UMOCTU
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Mpunoxexue A.A
(cnpaBouHoe)

CBeaeHUA 0 COOTBETCTBMM MeXrocyaapCrBeHHbIX CTaHAapTOB
CCbIJTIOYHbLIM MeXAYyHapoAHLIM CTaHAAPTaM

Ta6nuua OA1 — CeeneHus o COOTBETCTBMM MEXTOCYAAPCTBEHHbLIX CTaHAAPTOB CChINOYHLIM MeXAYHapOAHbLIM

cTaHaapTam
O6o3HaveHne U HaumeHoBaHue gg_::'::_rb_ 0O603Ha4eHne n HauMeHoBaHWe
MeXayHapoAHOro craHaapTa P MEXIrocyjapCTBeHHOro cTraHgapTa

IEC 62321-1:2013 OnpepgeneHnue perna- IDT FOCT IEC 62321-1-2016 OnpepeneHvue pe-
MEHTUPOBaHHbLIX BELWECTB B ANeKTpoTeX- rNiaMeHTUPOBaHHLIX BELLECTB B AN1eKTPOTEXHU-
HU4Yeckux muapgenusix. Yacto 1. BeegeHve yeckux usgenusix. Yactb 1. BeegeHue n 063op
n 0630p (IEC 62321-1:2013, IDT)
IEC 62321-2:2013 OnpepgeneHue perna- IDT FOCT |IEC 62321-2-2016 OnpepeneHue pe-
MEHTUPOBaHHbLIX BeLleCTB B 3NeKTpoTeX- rMaMeHTUPOBaHHLIX BELLECTB B 3II@KTPOTEXHU-
HUveckux mapenusx. Yacte 2. Pa3bopka, yeckux uagenusix. Yacte 2, Pasbopka, oTtco-
OTCOBAMHEHME W MexaHu4ecKkas noaro- eOouHeHue U MexaHudeckasi noarotoska OG-
TOBKa o6pasua pasua

(IEC 62321-2:2013, IDT)
IEC 62321-3-1:2013 OnpepeneHue pe- IDT FOCT IEC 62321-3-1-2016 OnpegeneHve pe-
rMameHTUPOBaHHbIX BELLECTB B 3EKTpo- rNaMeHTUPOBaHHbIX BELLECTB B AJ1eKTPOTEXHU-
TexXHu4eckux usgenusx. Yactb 3-1. Ckpu- yeckux usgenusix. Yactb 3-1. CkpuHUHr. AHa-
HWUHI. AHanu3 cBuHUA, PTYTH, Kagmus, nu3 CBWHUA, PTYTW, Kagmus, obluero xpoma u
obLero xpoMa 1 obLyero 6poma MeToom obwero 6poma MeTo4OM peHTreHodryopec-
peHTreHOMryopecLeHTHON CNeKTpoOMeT- LIEHTHO CNeKTpoMeTpum
pum (IEC 62321-3-1:2013, IDT)
ISO 3696:1987 Bona ans nabopaTopHOro IDT FOCT ISO 3696-2013 Bopa ana naGopartop-
aHanuaa. TexHuueckue TpeboBaHusA U Horo aHanmsa. TexHuueckue TpebGoBaHus u
MeTOob! UCMLITaHWIA MeTOoAbl KOHTPONA

(ISO 3696:1987, IDT)
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