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MpeancnoBue

EBpasuiickuii COBET No cTaHgaprusauuu, meTponorun u ceptudmkauun (EACC) npeacrasnser coboi
perMoHanbLHoe o6beanHeHNe HaLMOHaNbHbLIX OPraHoB NO CTaHAapTM3auuuW rocyaapcTs, BXxoasawmx B Coapy-
WecTBO Heszasucumbix Mocyaapcts. B ganbHenwem Bo3MOXHO BcTynneHne B EACC HauMoHanbHbIX opra-
HOB MO CTaHgapTM3auumn Apyrux rocyaapcrs.

Llenu, OCHOBHblE MPUHLMMBLI U OCHOBHOW NOPAZOK MPOBEAEHUsI paboT N0 MEXTOCYyAapCTBEHHON CTaH-
paptusauum yctaHoenenol FTOCT 1.0—2015 «MexrocyaapcTeeHHas cuctema craHgaptu3aumn. OCHOBHbIE
nonoxenusa» n FOCT 1.2—2015 «MexrocygapcrBeHHas cucrema craHgaprtudauynu. CtaHgapTbl MEXrocy-
[apCTBEHHbIE, MpaBuUna U peKOMEHAALUMN N0 MEXTOCYAapCTBEHHON cTaHaapTusauuu. MNpaesuna paspaboTku,
NPUHATUSA, OGHOBNEHUS U OTMEHbIY.

CBegeHuA O cTaHaapTe

1 MOAIOTOBJIEH Hay4HO-npou3BOACTBEHHLIM PECNYBNMKAHCKUM YHUTapHbIM npeanpuaTuem «beno-
PYCCKMI rOCyaapCTBEHHbIA MHCTUTYT CTaHaapTusaumm un ceptudukaummny (benfMCC)

2 BHECEH lNoccranpgaprom Pecny6nvkn Benapyck

3 MPUHAT EBpasuMickuM COBETOM NO CTaHZapTusauuu, MeTpomnoruu u ceptudukauum (NpoTOKOn
Ne 49-2016 ot 28 uioHA 2016 1.)

3a npuHATUE CTaHgapTa NPorofiocoBani:

KpaTKoe HanMeHOBaHWe CTpaHbl Kop, CTpaHbl COKpaLLLEHHoe HauMeHoBaHue

no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 HaUMOHaNbLHOro opraHa nNo cTaHgapTusauuu
Benapycb BY Foccrangapt Pecnybnuku Benapycb
KasaxcraH KZ Foccrangapt Pecnybnukn KasaxcraH
KbiprbisctaH KG Kelpreiscrangapt
TamKUKMCTaH TJ TapxukcTaHgapT

4 Hacrosimii MexrocyaapCTBEHHbIN CTaHAAPT MAEHTUYEH MeXOyHapoaHOMy ctaHaapTty |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 (OnpeaeneHve pernamMeHTMpPOBaHHbLIX BELLECTB
B 9NEeKTpOTEXHMYEeCKUX usgenusx. Yacte 4. OnpegeneHvwe pTyTu B NonMMepax, Metannax u anekTpoHuke
metogammu CV-AAS, CV-AFS, ICP-OES u ICP-MS).

MexxayHapoaHbIi cTaHaapT pa3paboTaH TeXHUYECKMM KOMWUTETOM no craHgaptusauuu IEC TC 111
«CTaHagapTusaumsa B 06nacTu okpyxaroLlen cpefibl OTHOCUTENBHO 3MEKTPUYECKUX U INIEKTPOHHLIX TOBAPOB
n cuctemy MexxgyHapoaHoN anekTpoTexHuyeckon komuccun (IEC).

[NepeBo C aHrMMINCKOTO A3blka (en).

OdmumarnbHble 9K3eMNIsPbl MEXAYHAPOAHOr0 CTaHAAapTa, Ha OCHOBE KOTOPOro NOArOTOBSIEH HACTOALMN
MEXTOCYAaPCTBEHHbIN CTaHAAPT, U MEXAYHapOAHbIX CTAHAAPTOB, HA KOTOPbIE AaHbl CCbIMKU, UMEIOTCA B
HauuonansHoM donae THIMA.

B paspgene «HopmaTuBHbIE CCbINKMY W TEKCTE CTAHAAPTA CChINIKU HA MEXAYyHapOAHble CTaHAAPThbl ak-
Tyanu3aupoBaHbl.

CBeaeHus 0 COOTBETCTBUM MEXTOCYAAPCTBEHHbIX CTAHAAPTOB CCbINOYHLIM MEXAYHAPOAHbIM CTaHaap-
Tam NpuBeAeHbl B AONOSNIHUTENLHOM NpUnoXxxenun O.A.

CreneHb COOTBETCTBUSI — uaeHTuuHas (IDT)

5 BBEJEH B JENCTBWE nocraHosnexuem Mocctanaapra Pecnybnvmkn Benapyce ot 19 aerycra 2016 .
Ne 66 HENOCPEACTBEHHO B kaYeCTBE rocyaapCTBEHHOro craHaapra Pecnybnuku Benapyce ¢ 1 anpens 2017 r.
6 BBEJEH BINEPBbIE

Unpopmayus o ssedeHuu e Oelicmeue (NpekpawieHuu delicmsus) Hacmoswie20 cmaHdéapma u usme-
HeHull K HeMy Ha meppumopuU yKa3aHHbIX ebille 2ocydapcme rybruKyemcs 6 ykasamensax HauuoOHasbHbIX
(2ocy@apcmeeHHbix) cmaHOapmos, usdasaembix 8 amux 2ocydapcmeax, a maioke e cemu VHmepHem
Ha calimax coomeememesyouwux HayuoHarbHbIX (20Cy0apCmeeHHbIX) OpeaHo8 o cmaHd0apmu3sayuu.

© loccraHpaprt, 2016

HacTosiuin ctaHAapT He MOXeT ObiTb BOCMPOWU3BEAEH, TUPAXXMPOBAH U PacrnpoCTpPaHeH B Ka4yecTBe
odhuumansHoro usgaHus 6e3 paspelerus FocctaHaapta Pecnybnuku Benapych



FOCT IEC 62321-4-2016

BBepeHue

LLnpokoe wncnonb3oBaHWe W3AENUA SMEKTPOTEXHUYECKOTO HA3HAYEHMS MOBLICUMO BHUMAaHWE K WX
BO3JENCTBUIO HA OKpYXaloLLyto cpeay. Bo MHOrux ctpaHax mupa Obinu NPUHATLI TEXHUYECKUE JOKYMEHTHI,
npegycMaTpuBatoLme onpefeneHHbli nopaaok paboTel ¢ 0TX04aMu, BeLecTBamMu U 3aTpavyeHHON SHEPTUEN
Mpu UCMONb30BAHNMN 3EKTPOTEXHUUECKUX U3AENUNA.

Mcnonb3oBaHne Takux BellecTs, kak csuHel, (Pb), pTyTe (HQ), kagmui (Cd), wecTtuBaneHTHbIA XPOMm
(Cr(Vl)), cogepxawpminca B HEOPraHMYECKUX U OPraHNYECKUX COeAUHEHNSIX, a TaKKe ABa Tuna BPOMUPOBAHHBIX
OTHECTOWMKUX MHrMBUTOPOB, BKMOYasa nonmbpomoudenunsl (PBB) u nonmbpomupoBaHHbie AudeHunoBbie
apupsbl (PBDE), B 9NeKTPOTEXHUYECKUX U3ENUAX PErNAMEHTUPYETCA HaLMOHAaNbHbLIM 3aKOHO4AaTENbCTBOM.

Llenbio crangaptoB cepuun IEC 62321 aBnAeTcA yCTaHOBMEHNE METOA0B KOHTPOSISA, KOTOPbIE NO3BONAT
onpeaennuTb YPOBEHb PErnaMeHTUPOBAHHbIX BELLUECTB B 3NEKTPOTEXHUYECKUX N3aenunax.
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FOCYOAPCTBEHHbLIA CTAHOAPT PECNYENNKN EENAPYCb

ONPEOENEHVE PETMMAMEHTUPOBAHHbLIX BELLECTB
B ANEKTPOTEXHUYECKUX N3OENMNAX
Yacrb 4
OnpegeneHune pTyTH B NONIMMepax, METannax u 3neKTPoOHUKe
metogamu CV-AAS, CV-AFS, ICP-OES u ICP-MS

BbI3HAY3HHE P3rNAMEHTABAHBIX P34bIBAY
Y QNEKTPAT3XHIYHbLIX BbIPABAX
Yactka 4
Bbi3HauyaHHe pTyui ¥ nanimepax, Metarnax i 3NeKTpoHiubl
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

Jara eeegeHun 2017-04-01

1 O6nactb NnpUMeHeHus1

B HacToALWeM cTaHgapTe NpUuBOAMTCA ONUCAHWE METOAO0B onpeAeneHus CoAePKaHus pTyTu B Nosmme-
pax, metannax u anektpoHuke merogamm CV-AAS, CV-AFS, ICP-OES and ICP-MS.

Hacrosiuin ctaHpapT ycraHaBnuBaeT MeToAbl onpeaeneHus cogepxanus prytu (Hg) B matepuanax,
KOTOpPbIE UCMOMb3YIOTCA B U3AENUSX INMEKTPOTEXHUYECKOTO HasHaveHus. K Takum Marepuanam OTHOCHATCA
NnoONUMEpbI, METaNMbl U ANEKTPOHUKA (HanpuMep, nevartHblie Nnathl, PNyopecUeHTHbIE NamMnbl C XONOAHbLIM
KaToaoMm, pPTyTHble pene). MNMpaBuna obpaweHuna ¢ Garapesmu, cogepxawmmu pryTb, npuseaeHsl B [1].
B xone mexnabopaTopHbIx uccneaoBaHuii Obina npouwsseaeHa oLeHka MEeToA0B UCTLITAHMII TONbKO MO OT-
HOLLIEHMIO K nniacTmaccam; Apyrue MaTpuubl He u3yHanuce.

B HacrosileM cTaHgapte obpasel paccMaTpuBaeTcs, kak 00bekT, noanexaiwmin 06paboTtke u usmepe-
HuAM. YTo npeacraensieT cobou obpasel UM Kak ero NOoNy4uTb onpeaensieTca cyobekToMm, NpoBOAALLUM
UCnbITaHWA. [anbHeiilume pykoBOACTBO MO MOMYYEHMIO TUNOBLIX 0OPA3LIOB M3 rOTOBbIX ANEKTPOHHBLIX U3AENNUNA,
KOTOpble OyayT NpoBepeHbl HA coaepXaHue pernameHTUPOBaHHbLIX BeLeCTB, ycTaHoBneHo B |IEC 62321-2.
CneayeT 0TMETUTb, 4TO BLIGOP W/unu onpeaeneHue obpasLa MOXET NOBNUATbL HA UHTEPNPETALMIO Pesynb-
TaToB UCMbITAHUNA.

B HactosuweM craHgapte NpuMBOAUTCS OMUCAHWE YeTbipex MEeToAoB, a MMeHHo: CV-AAS (aTomHo-
a6copOLUMOHHAA CNEKTPOMETPUS METOAOM «XONOAHOro napay), CV-AFS (aToMHO-(bnyopecueHTHaa cnek-
TPOMETPUA METOAOM «XOnoaHoro napax), ICP-OES (onTuueckasi SMUCCUOHHAsH CNEKTPOMETPUA C UHAYK-
TUBHO CBA3aHHOW nnasmoi) u ICP-MS (macc-cnekTpoMeTpusi C MHAYKTUBHO CBSI3AHHON NMasmon), a Takke
paccmaTpuBaeTCsl HECKONbKO Npoueayp NOAroTOBKM pacTeopa oOpasua, Ha OCHOBAHUW KOTOPOro 3KCNEepTbl
MOryT BbiGpaTb Haubonee NOAXOAALLMIA METOA aHanu3a.

CnexkTpomeTpudeckne cnocobbl aHanusa CV-AAS, CV-AFS, ICP-OES u ICP-MS nossonsioT onpeae-
nuTb LEeneBoi 3neMeHT Hg C BbICOKON TOYMHOCTbIO (HEOMPEAENEHHOCTb HaXOAUTCA B HUXHEN 4acTu npo-
LUEHTHOro avanasoHa) u/unu BbICOKOW YyBCTBUTENbHOCTLIO (Ha ypoBHE MKr/Kr). MeTtoabl ucnbiTaHumn, pac-
cMaTpuBaeMbl€ B HACTOSILLEM CTaHAAPTE, A0MKHbLI 06eCneunTb MaKCUManbHbI YPOBEHb TOYHOCTU U AOCTO-
BEPHOCTUW ANst KOHLIEHTpauui pTyTu B guanasone ot 4 go 1 000 mr/kr. Mpu 3TOM AaHHbIE METOAbLI MOTYT UC-
nonb30BaThbCA U Ans aHanu3a 6onee BbICOKMX KOHLUEHTPAaLMNA.

Ona npamoro aHanusa Takke MoXeT ObiTb NPUMEHEH METOA TEPMUYECKOTO Pa3NOXEHUA C MOCneayio-
wen amansramauueni sonota B covdetainn ¢ CV-AAS (TD (G)-AAS) ana aHanu3sa ypoBHA COAEPXKaHUA PTY-
TH 6e3 pasnoxeHuss o6pasua, XxoTa 3HaYeHUA nNpeaenoB obHapyxeHus OyayT Bbiwe, Yem NPU NPUMEHEHUU
APYrux MeToao0B U3-3a YMEHbLUEHHOro pasmepa obpasua.

UsnaHune opuunansHoe
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2 HopMaTuBHbIE CCbINKU

Ona npUMeHeHMs HACTOAILLEro crtaHaapTa HeobGXOAUMBI CrEAyYIOLLME CCbIMOYHbIE CTaHAapThl. [Ana He-
[aTUPOBaHHbLIX CCbINIOK NMPUMEHSIIOT MOCNEeAHee u3gaHue CCbINMOYHOro craHaapTa (BKIio4asi BCe ero U3MeHeHus).

IEC 62321-1:2013 Determination of certain substances in electrotechnical products — Part 1 Introduc-
tion and overview (OnpeaeneHue pernameHTMPOBaHHbLIX BELLECTB B AMEKTPOTEXHUYECKUX usgenuax. Yacro 1.
BeeaeHue u 0630p)

IEC 62321-2 Determination of levels of certain substances in electrotechnical products — Part 2: Disas-
sembly, disjointment and mechanical sample preparation (OnpeaeneHve pernameHTUPOBaHHbLIX BELLECTB B
NEKTPOTEXHUUECKMX n3aenuax. Yactb 2. Pa3bopka, 0TCOeAMHEHUE U MEXaHUYECKas NOAroToeka 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 (OnpepeneHue pernameHTMPOBaHHBLIX BELLECTB B 3NEKTPOTEXHUYECKUX udgenusax. Yactb 3-1.
CKpUHWHT. AHanu3 CBMHLUA, PTYTH, kaamus, obuiero xpoma u obuiero 6poma MeToaoM peHTreHodnyopec-
LIeHTHON CNEKTPOMETPUU)

IEC 62554 Sample preparation for measurement of mercury level in fluorescent lamps ISO 3696, Water
for analytical laboratory use — Specification and test methods (MoarotoBka o6pa3suoB AN U3MEPEHUS
YPOBHSA PTYTU B MIOMUHECLIEHTHbIX NaMnax)

ISO 3696 Water for analytical laboratory use — Specification and test methods (Boga ans nabopartop-
HOro aHanu3a. TexHuyeckue TpeboBaHUA U METObI UCTILITAHUIA)

3 TepMuHbLI, onpeaeneHns U CoOKpaweHus

3.1 TepmuHbl U onpeaeneHus

Ana uenen HacTosALEero craHgapta NPUMEHSIIOT TEPMUHBI U onpeaerneHns, ycraHoeneHHsle B IEC 62321-1,
a TaK e cneayloLme:

3.1.1 pocToBepHOCTb (accuracy): TOYHOCTb COOTBETCTBMS MEXAY pe3ynbTaramMmu UCMNbITAHWIA U NPUHS-
TbIM STAsNIOHHLIM 3HAYEHUEM.

3.1.2 xonocTon kanubpoBouHbIi pacTBop (blank calibration solution): KanuGpoBouHbIii pacTtBop, He
coaepXaLLmin aHanuT .

3.1.3 KanMOpPOBOYHbIN CTaHAAPTHLIN 06pa3ew (calibration standard): BewecTso B TBEpAOM UNU XKUA-
KOM COCTOSIHUW C U3BECTHOW U CTabWNBbHOM KOHUEHTpaLueli aHanuTta (0B), UCNONb3yeMoe ANA onpeaeneHus
XapakTepucTukn npubopa (kannbpOBOYHON KPUBOI) NO OTHOLLEHUIO K KOHUEHTPauuu aHanuta (0B).

3.1.4 xanubpoBouHbIi pacTBop (calibration solution): pacTBop, ucNOnNb3yembliii Npu KanNnUGpPoOBKe Npu-
6opa, NOAroTOBMEHHbIN KaK M3 UCXOAHOIO pacTBopa Tak U U3 cepTUULMPOBAHHOIO CTaHaapTHOrO obBpa3sua.

3.1.5 cepTuhmMumpoBaHHbIN CTaHOAPTHLIN oGpasey (certified reference material): OTanoHHbIN MaTe-
pvarn, conpoBOXgaemblit cepTUUKATOM, OAHO unu Goriee 3Ha4YeHUn napameTpoB KOTOPOro cepTuduLmpo-
BaHbI N0 Npoueaype, KoTopas YCTaHaBNMBAET €ro HEONPEAENEHHOCTLIO U MPOCMEXUBAEMOCTb.

3.1.6 naGopaTopHbIn KOHTPOSbHLIN 06pasey, (laboratory control sample): npo6a maTpuubl ¢ U3BECT-
HbIM COCTABOM TUMOBOTO NMpeACTABUTENS LENeBoro aHanuTa, UCnonb3yemMas ans npeacraBneHns 4OKYMeEH-
Tauuu naboparopuu [2].

3.1.7 peareHTHbIN XONOCTON pacTBop (reagent blank solution): pacTBOp, NOArOTOBNEHHBIA HA OCHOBE
JobaBneHnst B pacTBOpPSIOLLEE BELUECTBO KONWYECTBA peareHTOoB paBHOro gobasfieHHOMY B aHanusupye-
Mblit pacTtBop 06pasua (paBHbIi KOHEYHbIN 06bLEM).

3.1.8 maTpuuHbIn pactBop (stock solution): PactBop ¢ TOYHO M3BECTHOM KOHLEHTpaUWEn aHanuta
(0B), M3rOTOBNEHHbIN U3 KYUCTBIX XUMUKATOBY.

3.1.9 npo6a (test portion): Konuyectso matepuana, oto6paHHOro ot aHanuanpyemoro obpasua (unm ot
nabopaTopHoro obpasua, ecriv OHW OJWHAKOBbI), HEMOCPEACTBEHHO HA KOTOPOM NPOBOASITCH WCMbITAHUA
unun uccnegosaxusa [3].

3.1.10 aHanu3upyembin pacTBop obpasua (test sample solution): pacTBop, NOArOTOBMNEHHbIW HA OC-
HOBe npobbl aHanu3upyemoro obpasua B COOTBETCTBUM C YCTAHOBIIEHHbIMM TpeBOBaHMsAMM Takum 06pasom,
YTOObI OH MOT UCMONBL30BATLCA ANA NOCMNEAYIOLMX U3MEPEHUI.

3.2 CokpaweHusa

B HacToOsAILLEeM CTaHAApTE UCMONBb30BAaHbI CNeayoLIME COKPaLLEHUS:
MK (LOQ) Mpeaen kBaHTMdMKaLMn

Mo (LOD) Mpeaen oGHapyeHus

MOM (MDL)  TMMpeaen oGHapyxeHusa MeToaa
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CCO (CRM)  CepTudunuupoBaHHbIii cTaHAapTHbIN 06pasey,

CV-AAS ATOMHO-abCcopOLUMOHHAs CNEKTPOMETPUA METOAOM «XOFOAHOro napax»
CV-AFS ATOMHO-(pryopecLieHTHasi CNEKTPOMETPUSA METOLOM «XONOAHOro napax»
CCFL JlioMnHecueHTHaa namna ¢ X0noAHbIM KaToaoM

CCvVv HenpepbiBHasA npoBepka kanubpoBku

LCS JlaBopaTopHbIii KOHTPONbHBIN 0BpaseL,

TD(G)-AAS ATOMHO-abcopOLUMOHHAsA CNEKTPOMETPUS METOA0M TEPMUYECKOTO PasnoXeHus (C no-
cneayioLlen amarnbraMmauuen 30n0Ta)
MpumedaHne — OBbl4HO nog TD(G)-AAS noHumaeTcs nubo npsMol aHanua pTyTv Nubo MeToh AUHaMude-
CKOro MexaHU4Yeckoro aHanuaa.

4 PeakTuBbl U MaTepuarnbl

4.1 O6wasn uiucdopmauun

Ons onpeneneHnss SNeMEHTOB Ha YPOBHE CrefoB AOMKHbI UCMNONb30BATLCS PeakTUBbl COOTBETCTBYHO-
e YNCTOTbI.

3arpsi3HeHne MOXeT 0Ka3aTbCA OCHOBHbIM UCTOYHWKOM MOrpeLUHOCTM Npu paboTte ¢ npubopamu B Ana-
nasoHe 1 Hr. [laHHyi0 NpoGremMy MOXHO MUHUMM3UPOBATL NOCPEACTBOM NPABUMBLHON U akKypaTHOW paboThl
¢ npubopamu u oGopyaosaHuem. Mcnonbayemas Boga AomkHa ObiTb TOMNbKO 1 knacca (4.2, nepeyucrneHue a).
Bce maTepuansbl, KOHTAKTMPYIOLLME C BOAOW, HE AOMKHbI COAepXKaTb PTYTH.

Xumuyeckue BeLLECTBA, UCMONb3yeMble ANsi NOATOTOBKM 06pas3ua, MOryT OKka3aTbCs OCHOBHBIMU UCTOY-
HUKaMK 3arpasHeHust. [omKHbI MCMOMNb30BAaTLCA TOMLKO T€ peakTuBLl, KOTOpLIe He coaepxaT pTyTu. Hacro-
ATENbHO PEKOMEHAYETCS NPOBOAUTL U3MEPEHUE KOHTPONbHbIX 3HAYEHUI T BOCCTAHOBUTENbHLIX PEAKTUBOB U
APYrUX XUMUYECKNX BELLECTB Nepes TEM, Kak OHM ByayT Mcnone3oBaThCa AN NPUroTOBNEHMS 00pasLoB.

4.2 PeakTuBbl

JOMmKHbI UICMONBL30BaTLCA CNEAYIOLLME PEAKTUBDI:

a) Ons npurotoBneHus u pasbaeneHnss BCex pacTBOpoB 06pasLOB AOSMKHA MCMNOMb30BaThbCA BOAA
knacca 1 no ISO 3696.

b) 65%-HeI (N0 macce) pacteop asotHon kucnotbl (p(HNO3) = 1,4 r/mn), npurogHblin Ana aHanusa
cnefosbIX konuM4ecTs Metannos (“trace metal” grade)».

¢) 50%-Hblit (N0 Macce) pacTBOP a30THOW KUCHOTbI, MPUIOAHbINA ANA aHanu3a cneaoBbiX KONMYECTB Me-
Tannos.

d) PactBop a3oTHOM KMCHNOTbI C MOMSAPHOW KOHUEeHTpauuen 0,5 Monb/n, NpUroaHbi ANA aHanu3a cne-
[OBbIX KONMMYECTB METAarMoB.

€) 1%-HbIln (N0 Macce) pacTBOP a30THOW KUCNOThI, NMPUrOAHLIA ANsl aHanNUM3a CneaoBbiX KONUYECTB Me-
Tannos.

f) 1,5%-HbIn (NO Macce) pacTBOP a30THOW KUCNOTbI, NPUIOAHbLIN ANA aHanu3a CneaoBbiX KONUYECTB
METanmnos.

g) 5%-Hblll (N0 Macce) pacTBOP a30THOW KUCMOTbI, MPUrOAHbIA ANs aHanu3a cneaoBbiX KONMYECTB Me-
Tannos.

h) 50%-HeIn (N0 macce) pactesop hTopoBGopHoit kucnotel (HBF,), NpurogHbin Ans aHanusa CnefoBbIX
KOMM4YecTB MeTanmnoBs (4159 MUKPOBOSTHOBOIO Pa3noXeHus).

i) 30%-Hblil (N0 mMacce) pacTeop nepekucu sogopoaa (H,O,), NpuroaHbin AnNa aHanusa cneaoBbiX KO-
NMYeCcTB MeTannoe (4N MUKPOBOSTHOBOTO Pa3foOXeHUs).

j) MarpuyHbln pacTBOp PTYTU KOHUeHTpauuum 1000 mr/n, NnpurogHbin Ana aHanusa CneaoBbiX KONu-
4YeCcTB MeTanmnos.

k) PactBop TeTparuapugobopara kanus (6opornapuga kanus) (KBH,), npurogHbiii ans aHanusa cne-
OOBbIX KONMM4YEeCTB MEeTannos.

[) 5%-Hblit pacTBOp (N0 Macce/o6bemy), nepmanraHaTa kanus (KMnO,), npurogHbii 4ns aHanusa cne-
[10BbIX KONMMYECTB METAarIoB.

Pacteoputb 5 r nepmadraHara kanus B 100 mn Boabl (4.2, nepedncneHue a).

m) PactBop TeTparugpugobopaTta Hatpus (Gopormgpuaa Hatpus)) (NaBH,), npurogHelit Ans aHanusa
CresioBbIX KONMYECTB METAIIOB.

n) Pacteop ruapokcuga Hatpusi (NaOH), npurogHblii 4ns aHanu3a cnegoBbiX KONMMYECTB METarnnoBs.

0) Pacteop TeTpaxnopoaypara (lll) Bogopoaa (30M0TOXNOPUCTOBOAOPOAHON KMCNOTLI) TeTparmapara
(HAuCl4 -4H,0), npurogHbli Ana aHanuaa cneaoBbiX KONMHMECTB METAIIOB.



FOCT IEC 62321-4-2016

p) MaTpuuHblii pacTBOpP BHYTPEHHEr0 CTaHAapTa, NPUroAHbIA ANs aHanu3a cneaoBbiX KONUYECTB Me-
Tannos:

- 3NEeMEeHTbl BHYTPEHHEro CTaHaapTa, KOTopble He CO3AaloT NoOMEX AN LeneBoro aremMeHTa, UCNonb3ay-
totca ana ICP-OES u ICP-MS. MNpu 9TOM NpuCcyTCTBUE AaHHbIX 9NIEMEHTOB BHYTPEHHEro craHaapTa B pac-
TBOpe 00pa3sua AOIDKHO HAXOAUTLCS HA HUYTOXKHO HU3KOM YPOBHE. B kauecrtBe anemMeHTOB BHYTPEHHEro
craHgapra MoryT ucnonb3oBarbcs Sc, In, Tb, Lu, Re, Rh, Bin Y;

- AnAa ucnonb3oBaHusl ¢ ICP-OES pekomenayetcsa Sc unu Y. PekomeHayemas KOHUEHTpauus cocTaB-
naet 1000 mr/m;

- Ana ucnonb3oBaHus ¢ ICP-MS pekomeHayetca Rh. Pekomenayemasi KOHLUEHTpauusi COCTaBnsiet
1000 Mkr/n.

q) BoccraHoButenbHblin peaktus Ans CV-AAS: 3%-Hbli (no macce) pactsop NaBH, B 1%-HoM (no macce)
pactsope NaOH.

Pacreoputb 10,0 r rugpokcuaa Hatpua (4.2, nepeuucnedue n) B npumepHo 700 mn Boabl (4.2, nepe-
yucCreHue a) B CTakaHe M pa3MeLmBaTtb 40 NMOMHOro pacrsopenus. flobasute 30,0 r TeTparmapuaobopara
HaTpusa B BMAE NopoLuka (4.2, nepeyucnenve m), pasMeLuarb 40 pacTBopeHus. B koHuUe nepemectutb B 1 n
MepHyI0 Konby, no6aBuTb BOAbI 10 METKU (4.2, nepeuucneHue a) u oThunbLTPOBaTL. TAKOW PacTBOP NPUTO-
TaBNUBAETCA €XEAHEBHO.

PexomeHayeTcss ucCnonb3oBaTb BOCCTAHOBUTENbHLIA PpacTBOp, coAepxawun TeTparugpuaodopar
HaTpusi B pacTBOpE rmapoKcuaa HaTpus. Ecnu umeroLasca pryTHO-TuaApuHas cucTteMa He MOXKET paboTtarb
C AaHHbIM BOCCTAHOBUTENEM, BMECTO HEFO MOXHO MCMONb30BaTh Xrnopug unu cynodart onosa (Il). MNpu atom
HeoOxoAUMO cobnIoAaTh MHCTPYKLIMK, MPUBEAEHHBIE B PYKOBOACTBE MO KCnnyaTtauum npubopa.

r) BoccraHoButenbHbili peaktuB ansi CV-AFS: 1%-Hbii (M0 macce/obbemy) pactBop KBH, B
0,05%-Hom (no macce) pactsope NaOH.

Pacreoputb 0,50 r rugpokcuaa Hatpua (4.2, nepeuucnedue n) B npumepHo 700 mn Boabl (4.2, nepe-
yucrieHue a) B CTakaHe M pa3meluMBaTbh A0 NOMHOro pacrteopeHusi. [lobaeutsb 10,0 r TeTparuapugobopara
kanua (4.2, nepeyucnenue k) pasmeLuats 40 pacTBOpeHusl. B KoHUe nepemecTuTs B 1 N MepHyto konby, ao-
6aBuTb BOAbI A0 METKM (4.2, nepeuncneHune a) u othunbTpoBaThb. TaKOW pacTBOpP NPUrOTaBIMBAETCS €Xe-
OHEBHO.

PekomeHayeTcs ucnonb3oBaTb BOCCTAHOBUTENbHbIN PacTBOP, CoAepaluui TeTparuapuaobopar kanus
B pacTBOpe ruapokcuaa Hatpusa. Ecnu umelowasca pTyTHoO-rmapuaHas cuctema He MoxeT paboTarb ¢ AaH-
HbIM BOCCTAHOBWUTENEM, BMECTO HEr0 MOXHO MCNONb3oBaTb xnopug unu cynobdat onosa (Il). MNpu atom
HeobxoanmMo cobnioaaTb MHCTPYKUMKM, NPUBEAEHHBIE B PYKOBOACTBE NO dkcnnyatauum npubopa.

s) KoHCepBUPOBaHHbLIM MaTpU4HbIi pacTeop 3onota (1 mn = 100 Mmkr).

PekomenayeTcsa npuobpetate pactBop AuCI3 B pasGaBneHHOW MaTpuue COMSIHOM KUCAOTbI BbICOKOM
YUCTOTHI.

t) MepnuT.

B kavectBe anbTepHaTWBbI MOTYT MCMOJSIb30BATLCA XUMUYECKM YMCTbIE PEAreHTbl, 38 UCKMIOYEHUEM
nposeaeHna metogos ICP-MS.

4.3 Matepuanbl

JorkHbl UICNONb30BaThLCA CrieayoLme MaTepuansi:

a) PTYTHbIW KONNEKTOp ANA CUCTEMbl TENMOBOIrO PasnoXXeHUs C NoCneayloLwen aMmansraMmauumen 3onoTa.

Pacteop 13 1 r teTpaxnopaypara sogopoaa (lll) Tetpa ruapara (4.2, nepeyncneHue o) u 20-30 mn Bo-
abl (4.2, nepeuncnexue a) gobaeutb Kk 3 I nepnuTa ¢ pasamepom yactuy, 420-590 MKM, KOTOpPbIN 3aTeM CMme-
LUMBAIOT A0 FOMOTEHHOro cOoCTOsHMA. [ocne cylwkn npu Temneparype okono 80 °C, Konnekrop 3arpyxatot
B TpyGuaTylo neyb C UMPKYNsiLMel BO34yxa M HarpeBaloT B TedyeHue 30 MUH npu Temnepatype npubnusu-
TenbHoO paBHow 800 °C.

5 ObopynoBaHue

5.1 O6was nudopmauma

C6op 1 xpaHeHWe CTEKNsAHHOW nabopaTopHOi NOCyAbl NPEACTaBNSAIOT COO0M BaXHYIO YacTb aHanu3a
Ha cofepXxaHue pTYTW He3aBUCUMO OT TUNa UCMbITaTenbHoro obpasua. Bemay BbICOKOW YYBCTBUTENbHOCTU
paccMaTpuBaemMblX METOZOB aHanuaa Ha CoAepXKaHWe PTYTWU BbIMOSIHEHWE KaXoW OTAEnbHOM cTagun OT-
6opa obpasuos TpedyeT GONbLLON OCTOPOXKHOCTU U BHUMAHMUS.

CrakaHbl, NUNETKU, MEPHbIe KONBbI U T.4., BCE OCHOBHbIE UCTOYMHUKM 3arpasHeHus metanna. Heobxo-
VMO UCMNOMNb30BaTh NNacTuk 6e3 cogepXaHus pTyTU, KBapLEBYIO CTEKNAHHYIO Nocyay Ans o6paboTku npo6.
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Bce o6opynosanne ans otbopa o6pasuos, ux o6paboTku U XpaHeHUst HE AOMXKHbI CoAepXkaTb PTYTU.
Bclo cTeknsHHyo nocyay Heobxoanmo norpysutb B 50%-Hblii (M/M) pacTBOp a30THOW KMCNOThI (4.2, nepe-
yucrneHune c) Ha 24 4 npu KOMHaTHOWM Temnepartype, a 3aTeM TLLATENbLHO NPOMbITbL €€ BOAOW (4.2, nepeyuc-
neHve a).

OnA u3amepeHuin npu ucnons3osaHum metoaos ICP-OES u ICP-MS, acdekT namMsaTu BO3HUKAET B TeEX
cnyyasix, Korga ycTaHOBMeHbl BbICOKME KOHUEHTpauuu pTyTu. PasbaeneHue pacrteopa obpasua Tpebyerca
ANSA BbICOKUX YPOBHEN codepaHusa pTyTu. Ecnu addekT namatu He yMeHbLUaeTcs npu pasbasneHuu, Tpe-
6yeTcs TwaTenbHoe MblTbe 060pyAOBaAHMS.

5.2 O6opyaoBaHue

JomkHO ncnonb3oBaTbCs cnegytowiee obopyaoBaHme:

a) AHanuTuyeckue BeChl C TOMHOCTbIO U3MepeHus ao 0,0001 r.

Ona MoKporo pasnoxeHusi Tpebyercs ob6opyanosaHue cornacHo 7.1:

b) HarpeeaTenbHbIN peakTop, OCHALLEHHbIA PeakuMOHHbIMU cocyaamu, gednermatopamm u abcopo-
LIMOHHBIMU cocyAamMm (NS Pa3roXXeHUst METaNNoB U SNEKTPOHUKM).

¢) CTEKNOBOMOKOHHbIN punbTp 0,45 MKM.

Ons MMKPOBOMHOBOTO pa3noxeHusi Tpebyercsa cneayollee obopyaoBaHue cornacHo 7.2:

d) MukposornHoBas cuctema npUroToBneHus obpasuoB, OCHALLEHHAA AepxaTenem o0pasuoB U COCy-
Jamu 13 nonuTeTpadTopsTUneHa/MmoaudMUUPOBaHHOro0 TeTpaddTopaTUNeHa BLICOKOro aaenexnusi (PTFE/TFM)
Unu nepdTopankokCcunankaHoBOM CMOnbI/MOANGULIMPOBAHHOTO TeTpadTopaTunera (PFA/TFM) nnu apyrumm
cocyaamu us TopyrnepoancTbiX MaTepuanos (Ansi pasnoXeHUs MeTansoB, CoAepXalimx 3HauuTeslbHble
Konu4yecTBa KpemHua (Si), umpkoHus (Zr), racbHua (Hf), Tutana (Ti), TanTana (Ta), Huobus (Nb) unu Bonb-
dpama (W), a Take nnacrmacc).

e) CTeKnoBOMOKOHHbI unbTp (BopocunmkaTHoe CTEKNO) ¢ pasmepom sveek 0,45 MKM 1 noaxoasLue
yaLlukon punbTpa.

f) MepHble konbbl 25, 250 MA U T. 4. (NPUCNOCcCoBneHus U3 nonuTeTpadTopaTUNEHa/nepdpTopankokcu-
nankaHoBOIN CMOJIbl UNKN CTEKIAHHAA NOCcyAaa).

BMecTo MepHbIX KOnb, eCriv BO3MOXHO, MOTYT UCMOSIb30BaTLCS APYrUe TUMbI MEPHbLIX NPUCNOCoBneHui
3a4aHHON TOYHOCTU U AOCTOBEPHOCTH.

g) Munetkn 1, 2, 5, 10 mn u T. 4. (npucnocobneHus u3 nonutetTpadTopaTtuneHa/nepdropankokcun-
ankaHOBOW CMOSbl UMK CTEKNAHHAA Nocyaa).

h) MukponuneTku 200, 500, 1000 mkn u T. 4.

i) TnacTtMaccoBble KOHTEWHEePb! ANA CTaHAAPTHLIX PaCTBOPOB U PaCcTBOPOB ANA pasnoXxeHus (Npucno-
co6nexus u3 nonutetpadropaTuneHa/nepdTopankokCUnankaHoBOW CMOSbI).

j) ATOMHO-a6COPOUMOHHBIN CNEKTPOMETp XonoaHoro napa (CV-AAS).

k) ATOMHO-(pnyopecueHTHbIN CneKTpoMeTp xonoaHoro napa (CV-AFS).

) OnNTU4ECKUI IMUCCUOHHDLIN CNEKTPOMETP C UHAYKTUBHO cBsidaHHOW nnasmoi (ICP-OES).

m) Macc-cnekTpoMeTp C UHAYKTUBHO CBA3aHHOK nna3mon (ICP-MS).

n) Ma3006pasHbIi aproH, YUCTOTa KOTOPOro COCTaBNAET He MeHee 99,99 %.

0) TepMu4yeckaa cuctema amansramauum sonora.

6 MoagroroBka 06pa3LoB U NpPob6

Onsa pa3sHbiX METOAOB UCNLITAHUA, KOTOPLIE MOTYT UCNOSb30BATLCA B KA4eCTBE anbTepHaTUBbI COrmac-
HO HacTosLeMy cTaHgapTty, TpebyeTca pasHoe konmyecTBo obpasua ana obecneyeHns HEOOXOAUMOrO Ka-
YecTBa NOMy4YaeMbiX pe3ynbTaToB.

O6paseL, aNeKTPOHUKW HEeOoOXOAWMO cHavana MexXaHU4YeckM paspylwuTb (Hanpumep, NocpeacTBOM
ApobneHusi, pasmanbiBaHus, u3dmenb4eHusa ¢ LN,-oxnaxaeHmem Ao yneTydmBaHusa pTyTu), U TONbKO mocne
3TO Ha4YaTb XMMUYECKOE pacTBOpeHUe nopoLuka. YUtobel obecneunTtb penpe3eHTaTMBHOCTL 06pasLa Ha AaH-
HOW cTagum, Heobxoanmo obGecneunTb OnpeaeneHHbi pasmep YacTuy Kak (PyHKUMM Ha4yanbHOro konuue-
ctBa o6pasua (cMm. IEC 62321-2).

Ona onpeaeneHus cogepXaHus pTYTU B OAHOCTOPOHHUX (KOMNAKTHLIX) W ABYXCTOPOHHMX (ASIMHHBIX)
chnyopecuUeHTHbIX naMnax, Heo6xoauMo cobnaaTh MHCTPYKLUMK, NpuBeaeHHble B IEC 62554.

Mpu ucnonb3oBaHUKM TEPMUYECKON CUCTEMbI amanbramauum 305n0T1a, obpasey AOMKEH ObiTb U3METb-
YeH B rpaHynsAToOpe U 3apaHee romMoreHu3nposaH. CnoxHole 06pasubl, TakKMe kak MeTanmbl, AOKHbI ObiTh
nepemorioTbl Tak MENKO HACKOMbKO 3TO BO3MOXHO. Heo6xoaumo nomectutb 0T 50 go 200 mr obpasua B no-
Aouky anst obpasua. Mpu ucnonb3oBaHuun NpUcaaok, ux B konudecrse 0,5 r HEO6XO0AUMO pacchiNaTb TOHKUM
CrnoeM Ha NoBEPXHOCTM NOAOYKM ANa obpasua, 3aTem paBHOMEpHO pacceinatb o6paseL, U NOBEPX Hero pac-
cbinaThb eLle 2 r npucaaox.
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PekomeHnayeTcs nMpoBOAWTbL aHanu3 BOAHOro pacrBopa obpasua, cogepallero pTyTb, Hermocpea-
CTBEHHO Mocne noaroToBku obpasua. Ecnu Takas BO3MOXHOCTb OTCYTCTBYET, HEOOXOAMMO MOAXOASLLUM
cnocobom ctabunuanpoBaTk pacTBOP U XpaHWTk ero He onee 28 gHel Npu KOMHATHOW TeMnepaType.

7 MNpoueaypa UcnbiTaHUM

7.1 Mokpoe pa3noxeHue (pa3noxeHue 3NeKTPOHHbIX KOMMNOHEHTOB)

Mokpoe pasnoxxeHue pekoMeHayeTca ANnA nepepaboTku METannoB M 3NEKTPOHHbLIX YCTPOMCTB, 3a UC-
KNIOYEHWEM MeTanmnoB, cogemKkalumx cylecTBeHHble konudectsa Si, Zr, Hf, Ti, Ta, Nb unu W. Ons aaHHbIX
MaTepuarnoB, a Takke Ans NonuMMepoB PEKOMEHAYETCH MCMONb30BaTb MUKPOBONHOBOE pa3foXeHue Co-
rnacHo 7.2.

a) NpumepHo 1 1 obpa3ua B3BELUMBAETCA B PeakUMOHHOM cocyae, 3aTtem gobasnsietcs 30 M KOHLEH-
TPUPOBAHHON a30THON KNCNOTLI (4.2, nepeyncnexue b). (Koraa konuyectso obpasua gocturHet 500 Mr unu
MeHbLLE, crieayeT BbiNONHUTL TpeboBaHua 7.2, nepeyuncneHue a).

Cocyg, OCHaLEHHbIN gednermatopom u abcopbUMOHHON EMKOCTLIO (CBEpXy aednermaropa — CM. pu-
CyHOK A.1, npunoxeHue A), cogepxaryent 10 mn a3otHoun kucnotel 0,5 mone/n (4.2, nepevucnexve d). Ona
pasnoxxeHuss 06pa3sLoB 3anyckaeTca nporpammMa HarpeBaHus Ha 1 4 NnpyM KOMHaTHOW Temnepatype M Ha 2 Y
npu Temneparype 90 °C.

Mocne oxnaXxaeHns 40 KOMHATHOW TeMnepaTtypbl coaepXnMoe abcopOUUOHHON TpyBKKU nomMeLlaeTcs B
pEaKUMOHHBI COCYA U NOMYyYEHHbIN pacTBOp nNepenueaeTcs B 250 mn MepHYyo Konby, KOTOpas 3anonHsAeTcs
npu aTtom 5 % (no macce) a3oTHOM KUCNOTON (4.2, nepevucnexHme g) 40 MeTku (ecnu NpousoLwno nosiHoe
pasnoxeHue o6pasua).

b) Ans uamepenuit ¢ npumeHeHmem ICP-OES n ICP-MS nonyqeHHbIli pactBop obpasua MoxeT 6biTh
pasbaBneH BOAoOW (4.2, nepeuncneHue a) 10 HeoOXo0AMMON AN M3MEPEHUI KOHUEeHTpauuu. Mepea Tem kak
3aMoNHUTL EMKOCTb 0 3a4aHHOW METKU, HeoOxoanmo AobaBuTb 250 MKN pacTBopa BHYTPEHHEro craHaap-
Ta (4.2, nepe4vncnexHue p) Ha obvem 250 mn.

¢) Ecnu o6pasey (Hanpumep, nevaTHas nnarta) pacTBOPUIICA HE MOMHOCTLIO, €ro Heo6GxoanuMo npony-
CTUTL Yepes punetp (5.2, nepeyncneHune e), a TBepAblii 0CTaTok cneayeT NPOMbITb YETbIPE pasa C UCTONb-
30BaHueM 15 mn 5%-Hoii (N0 Macce) asoTHOM KMCNOThI (4.2, nepeuncneHue g). MonyveHHbIN pacTtBop HeOO-
X0AMMO nepenutb B 250 mn mepHyto konby (5.2, nepeuncnenue f) u 3anonHutb 5%-Hoi (Mo macce) a3oTHOW
Kucnotou (4.2, nepeuncneHue g) 40 METKMN.

d) Ocratkn obBpasua HeobXoAUMO OTAENUTbL C NOMOLLBIO LEeHTpUdyrn unu cdunbtpa. CoaepanHune
OCTaTKOB HEOOXO0AUMO MPOBEPUTL (HaNpuUmep, C MOMOLULIO PEHTreHO-(PNyopecLEeHTHOro aHanusa (PPA),
LLEMOYHOro NaBsieHMs, KUCIOTHOTO FMAPONN3a UNKN APYroro MeToaa) U yoeauTbcs B OTCYTCTBUU B HUX Lie-
NneBbIX aneMeHToB. PykoBoACTBO N0 nposegeHnio POA npuseaeHo B IEC 62321-3-1.

7.2 MuKpOBOJIHOBOE pasrioXXeHue

MukpoBONHOBOE pas3noOXXeHue peKoMeHAYEeTCA ANA CneayloLwmx MaTepuanos, BKIOYas:

- MeTanbl, coagepXxawme sHauuTenbHble konndectsa Si, Zr, Hf, Ti, Ta, Nb unu W.

- NONUMEpLI, €CNKN 10CTYNHOEe KOnM4yecTBo obpasua cocrasnset MeHee 500 mr.

PekomeHayeTcs, uToObl B paMKax OAHOMO LUMKNa pasnoXeHns B3BeLUMBaNuUCh OOHU U TO XKe KONMMYecTBa
oBpasuoB OAHOrO M TO TOrO e TUna.

MpumevaHune 1 — CoaepxaHue pTyTU MOXHO oNpeaenuTL B 0OAHOM W TOM Xe pacteope ¢ Pb u Cd, nonyyen-
HOM B 3aKprTOI7I CUCTEMe AN KUCNOTHOro pasnoXeHusa, onucaHne KoToporo NnpuBoaunuTcA B [4].

a) Basecutb npumepHo 0,1 1 obpasuya ao Gnwxanwero 0,1 mr B cocyae uz PTFE-TFM unu PFA-TFM.
[o6aButb 5 MN KOHLEHTPMPOBAHHOM a30THOW KUCNOTLI (4.2, nepeuncnexnue b), 1,5 mn 50%-Horo pacreopa
HBF, (4.2, nepeuucnenue h), 1,5 mn 30%-Horo H,O, (4.2, nepeunucnenue i) n 1 mn Boabl (4.2, nepeuucne-
Hue a). 3akpbITb COCYA U NOMECTUTb B MUKPOBOSHOBYIO NeYb ANA pasnoXeHus B COOTBETCTBUMU C 3apaHee
YCTaHOBNEHHOW nporpaMmMoii. Mpumep noaxoaawen nporpaMmmel MUKPOBOMHOBOTO Pa3NOXEHUA NPUBEEH
B NPUSIOXEHUN A.

MpumeyaHue 2 — Ecnu otcytcTByeT Kucnota HBF4 AOCTAaTOMHOW YMCTOTHI, B KayecTBe 3aMeHbl MOXET UC-
nonb3oBaTbcst pTopUcTOBOgOpOAHAasA kucnota (HF).

Mepekuch BOAOPOAA AOMKHBI BbITh f06aBNeHa TONbLKO TOrAa, KOraa U3BECTHbI PEaKLIMOHHOCNOCODHbIE
KOMMOHeHTbI 06pasua. Mepekucs Bogopoaa MOXeT GbICTPO n GypHO BCTyNaTh B PEaKLMIO C FIEFKO OKUCHSIO-
LWMMMCA MaTepuanamu u He AomkHa A06aBnATLCA, ecnu obpasew, coaepXuUT GOrbLUME KOMUYECTBA Nerko
OKUCNAOLWKUXCA OpraHN4eCKuX KOMMOHEHTOB.
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b) Cocya HeoBx0aMmo OxNaauTb A0 KOMHATHOW TemnepaTtypbl (MPUMEPHO B TedeHun 1 4). OTKpbITb CO-
cya, NponycTuTb pactBop 4yeped punbtp (5.2, nepeuncnexme e) B 25-MUNNUMETPOBYO KONby, NPOMbITb U
3anofiHUTbL BOAON A0 METKM (4.2, nepeyncrieHune a).

Mony4eHHble KOHLEHTPUMPOBAaHHbLIE PACTBOPbI MOTYT ObITb U3MEpPEHbl HENOCPEeACTBEHHO C MOMOLLbIO
meToaoB ICP-OES u ICP-MS, To eCTb pa3noxeHue pactBopa MOXET ObiTb NpoaHanM3npoBaHo 6e3 kakon-
nmbo aononHWTENbHOI noaroToBku oBpasua. Mpu ucnonb3oeaHum metogos CV-AAC n CV-AFS go npose-
[JEeHWs aHanu3a PTyTb BOCCTAHABMNMBAETCS B ANIEMEHTAPHOE COCTOSHME.

7.3 TepMuyeckoe pasnoxeHue (cuctema amanbramauum 30510Ta)

Mpouenypa AomkHa ObiTb BLIMOSIHEHA Crneaylowmm 06pa3om, HO Takke HeobXoAuMMO CrneaoBaTb WH-
CTPYKLMAM MO 3KChnyaTauumn KOHKPETHOro obopyaoBaHua anga nonyydeHus 6onee nogpobHon MHopMaumm:

a) MocTtaBuTb cocya ¢ 06pasLoM B OTBEPCTUE YCTPOWCTBA aBTOMATUYECKOW CMeHbI 06pasLioB.

b) YcraHoBuUTbL 3agaHHyl0 nporpaMMmy Auana3oHa Temnepartypbl U MOBbICUTb TEMNEpaTypy B kamepe
HarpeBa obpasua.

¢) PTyTb, cOeauMHEeHus pTyTHU U NPOAYKTLI CrOPaHKUs ra3oe, obpasyloLmecs OT cropanus obpasua oyayrt
pasnaratbCa B KaTanuTu4eckon 4acTu ne4yun, nocne 4ero OHNM YUCTATCA N NOACYLUMBAKOTCA B ra3onpombiBa-
Tene u Bnaronornatutene.

d) PTyTb 1 apyrue rasbl nonaaatT B TPYOKy ana cbopa pTyTu, rae TONbKO pTyTb, 3axXBaveHHasn B hopMe
amanbramsl, a Take niobble gpyrue rasbl NPONYCKaKTCA Yepes3 Nepeknovatowuii KnanaH.

e) TpyOky ansa cbopa pTyTu HarpeBaloT Npu NOCTOAHHOM Temnepartype ot 350 °C po 600 °C, u nony-
YeHHas pTyTb nonagaet B abCOPOLMOHHbIE unu (PryopecLeHTHbIE SYelikn. 3aTemM U3MEepSIOT BbICOTY UMK
nnowaab abcopBbLUMOHHOIO NUKA UMM UHTEHCUBHOCTU (PryopecLeHLMN NPU ANWHE BOTHbI 253,7 HM.

7.4 MoaroToBKa peareHTHOro Xos10CTOro pacTeopa

[JaHHas npoueaypa WAEHTWYHA NPOLEeAYPe MPUrOTOBMEHWSI oGpasua, KoTopas BbINOMHAETCs naparn-
nenbHO 6e3 ucnonb3osanua obpasua.

8 Kannbposka

8.1 O6bwasn niopmauma

[na Bcex aHanu3oB TpebyeTca pa3paboTka KanMbGpPOBOYHON KPUBOMW, KOTOPAsi AOSHKHA OXBAaTbIBATb CO-
OTBETCTBYIOLUMIA AMana3oH 3Ha4YeHuid KOHUEeHTpauuu. [na noAroToBKM KanmbpaHTOB UCXOAHLIA MAaTPUYHLINA
pacteop (4.2, nepeuncneHue j) pasdasnserca 1,5%-Hon a3oTHOM KUCnoTon (4.2, nepeuncnenue f). Ecnu nc-
Nonb3ylTCca MeToabl BHyTpeHHero ctaHaapta (ICP-OES u ICP-MS), HeobxoauMo A06aBUTL COOTBETCTBY-
loLlee KONMYeCcTBO pacTBOpa B MaTpUYHbIA PACTBOP BHYTPEHHErO ctaHaapTa (4.2, nepeuncneHue p).

MpUroToBUTH peareHTHbI XONOCTOW pacTBop 1,5%-HON a30THOW KMCNOThl (4.2, nepeuncnenue f) u He
MEHee Tpex kanubpoBOYHbLIX PAaCTBOPOB B rpafiyMpOBaHHLIX KONMYECTBAX B COOTBETCTBYIOLLEM AUANa3oHe
NIMHENHOW YacTn KanmbpoBOYHOM KPUBOW.

KanubpoBoyHble pacTBOpPbLI AOIMKHLI XPAHUTLCS B MIACTMACCOBbLIX KOHTEMHEPAX, He coAepXaluux pry-
TW. MaTpuuHbIi pacTBop (4.2, nepeuncneHue j) 06blYHO ocTaeTcs CTabUNbHLIM HA NPOTSDKEHUM roaa, B TO
BPEeMS KaK KanmbpOBOUHbIE PACTBOPLI A40DKHBI MPUIOTABNMBATLCS KAKAbIA [iEHD.

C1abunbHOCTL KanMBpPOBOYHOrO pacteopa Hg MOXeT B 60MbLLON CTeNeHU 3aBUCETb OT NOITOLLEHUS Ha
CTEHKax eMKOCTU Ans xpaHeHus. MoaToMy pekomeHayeTcs, YToObl AnsA cTabunu3aummu AaHHbIX pacTBOPOB
[06aBnsanock HecCkonbko kanesnb 5%-Horo pactsopa KMnO, (4.2, nepeuucnenue I).

MpumMeyaHue — BmecTo nepMaHraHaTa kanus fonyckaeTcs ucnonb3oBaHue 1 %-Hoit (no macce/obbemy) pac-
TBOpa 3omnoTa (Au).

8.2 PaspaboTka KanuGpPOBOYHOW KPUBON

CnekrpoMeTpbl HE06X0AUMO NOArOTOBUTL ANA KBAHTU(MKALUMKM C UCMIONb30BAHUEM PEareHTHOro Xoro-
CTOrO pacTBOpa M He MeHee TpeX KanuBpPOBOUYHbLIX PACTBOPOB.

a) AToMHO-abcopOLMOHHaA cnekTpomeTpus xonoaHoro napa (CV-AAS).

1) OnpeaensaioTca NokasaHuAa AnNA NOrNOLWeHUsa Lenesoro anemeHta Hg. MonyyeHHas kanubpoBo4yHas
KpuBasi MOKa3biBaeT B3aMMOCBA3b Mexay normnoieHnem Hg u ee KoHUeHTpaume.

2) PekomeHayeMbie 3Ha4YE€HUS ANUHBI BOSH U NpuMmepbl paGoumnx napameTpoB npubopa ykasaHbl B noa-
pasaene A.3 (npunoxeHue A).
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b) ATOoMHO-bnyopecLeHTHaa cnekTpomMeTpus xonogHoro napa (CV-AFS).

1) Onpeaenatorca nokasaHua Ansg nyopecUeHTHON MHTEHCUBHOCTU LENeBoro anementa Hg. Mony-
YeHHada kanubpoBOYHASA KpUBAs NOKAa3biBAET B3aMMOCBS3b Mexay (hryopeCLeHTHON MHTEHCUBHOCTLIO Hg u
ee KOHLeHTpaumen.

2) PekomeHayeMble 3HAYEHUS AMUHBI BOMH M nNpuMepsbl pabounx napameTpoB npubopa ykasaHbl B noj-
pasgene A.3 (npunoxeHue A).

¢) OnTuyeckasa 3MUCCUOHHAA CMEKTPOMETPUA C UHAYKTUBHO CBsi3aHHOW nna3smoii (ICP-OES).

1) OnpegensoTca nokasaHuwsa AnS UHTEHCMBHOCTU WU3fTydeHUs1 LeneBoro anemeHta Hg u BHyTpeHHero
ctanpapra. [lonyyeHHas kanubpoBOYHAA KpUBAs MNOKa3biBAeT B3aMMOCBS3b MeXay KoadduLUEHTOM
WHTEHCUBHOCTEN U3Nny4eHnsa Hg u BHYTPEHHEro cTaHaapTa u KoHueHTpauuen Hg.

2) PekoMmeHayeMble 3HaYeHUA ANWHbI BOAH ANA Hg u npumepsbl pabounx napameTpoB npubopa ykasaHbl
B noapasaene A.3 (npunoxeHue A)..

d) Macc-cnekTpoMeTpua ¢ UHAYKTUBHO cBA3aHHON nnasmon (ICP-MS).

1) OnpenensoTca NokasaHMA AN UHTEHCUBHOCTM Macca/sapsag (m/z) uenesoro anemeHta Hg u BHyT-
peHHero crangapra. lNMonyyeHHas kanubpoBOYHAA KpPWUBAA MOKA3bIBAET B3aMMOCBSA3b Mexay koadduum-
€HTOM M/Z PTYTU U BHYTPEHHEro craHaapTa u KOHUeHTpauuein Hg.

2) PekoMeHayeMble COOTHOLWEHUS m/z ana Hg v npumepbl pabounx napameTpoB npubopa ykasaHbl
B nogpasaene A.3 (npunoxeHune A).

e) ATOMHO-abCopOUMOHHAA CNEeKTPOMETPUA METOAOM TEPMUYECKOTO pa3foXeHUsl ¢ nocneayloLuen
amaneramauuei sonora (TD(G)-AAS)

YeTbipe unu naTb KanubpOBOYHBIX PACTBOPOB, B TOM YMCE XONOCTOW KanmbpoBOYHbLINW pacTBoOp, Nno-
MELLAOT HEeNOCPEACTBEHHO B NOAOYKM Ans 06pasLoB ¢ NOMOLLBIO MUKPOMUMNETKU, OJHOBPEMEHHO KOPpEK-
TUPYA KONMMYECTBO, HO B Npeaenax paboyero auanasoHa W3mMepeHuii, 1 U3MepsIoT TEM Xe Crocobom, YTo U
obpaseu. KanubpoBoyHas kpuBas 3aTteM nosy4atoT U3 COOTHOLLEHUS kOpabnsi MeXay KONMMYeCTBOM PTYTU U
yKasaHHbIX 3Ha4yeHuin. Hanpumep, B cnyyae korga KOHUEHTpauusa pTytu B obpasue cocrasnsieT okono 10
Mmr/kr, ucnione3ytot 50 mkn, 100 mkn, 150 mkn 1 200 mkn 100 MKr / MA UCXOAHOTO pacTBopa ANs U3MepeHui
1 pa3paboTku KanndpoBOYHON KPUBOM OT NONYYEHHbIX PE3yNbTaToB.

8.3 UsmepeHue obGpasua

Mocne pa3paboTku KanMBGPOBOYHOWM KPUBOW NPOU3BOAUTCS USMEPEHUE PEAreHTHOrO XONOCTOro pacTBo-
pa n aHanusmpyemoro pactsopa obpasua. Ecnu koHueHTpauusi 06pa3ua HaxoauTCA BbILLE AMANasoHa Kpu-
BOI KOHLIEHTpaLuu, pacTBOp AOIDKEH pa3baBnATLCA a30THOM KMCNoTon 1%-Hou (no macce) (4.2, nepeuunc-
neHue e) o obnactu kKanubpPOBOYHOM KPMBON C NPOBEAEHMEM NOBTOPHBLIX U3MEPEHUNA.

TOYHOCTL U3MEPEHUI NPOBEPSIETCS C NOMOLLBIO CTAHAAPTHOrO 0bpasua, kanuGpoBOYHOrO pacTBopa M
T. 4. Yepe3 perynspHble MHTepBansl (Hanpumep, oauH pa3 ansa kaxabix 10 06pasuos). Ecnu Heobxoaumo,
KannbpoBOYHas KpUBasA CO34aETCs NO-HOBOMY.

Ecnun obpasel pasbaensieTcsl B npegenax obnactu kanmbpoBKKU, KOHLIEHTpaLUUA BHYTPEHHErO CTaHaap-
Ta B pa3baBneHHOM pacTBope 00pa3sua JA0rpKHA HACTPaMBaTbCS Ha CTaHAaPTHBINW PacTBop.

9 Pacuerthl

KoHueHTpauus, uamepeHHas B 8.3, 3TO KOHLEHTpauusa pTyTu B pactBope o6pasua. KoHueHTpauus pry-
T B 06pasue paccUUTLIBAETCS C NOMOLLbIO cneayiowen opMynbl:

Cc= MX v,
m
rae ¢ — KOHLEHTpaLUusA pTyTu B 06pasue, MKr/T;
A; — KOHLEHTpaLua pTyTu B pactesope o6pasua, Mr/m;

A; — KOHLeHTpauusa pTyTU B peareHTHOM X0f10CTOM pacTBoOpe, MI/m;
V — obwwmii 06em pacteopa obpasya, M, KOTOPbIN 3aBUCUT OT:
- TMNa UCNOrb3yemMoro pasnoxeHun (250 Mn ANA MOKPOro pasnoXXeHus u 25 mn Ans MUKPOBOJI-
HOBOrO Pa3fnoXeHUs)
- TUN MCNONb3yeMon cepumn paszbasneHHbIX pacTBOPOB
m — n3MepeHHOe KOnM4yecTBo 06pasua, r.
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10 Npeun3noHHOCTb pe3ynbLTaToB

Koraa 3HayeHus ABYX HE3aBUCUMbIX PE3YNbTaTOB OAHOTO UCMLITAHUA MONYYEHbI C UCNOMbL3OBAHMEM
OHOro METOAa Ha UAEHTUYHOM MCMbLITYEMOM MaTepuare B O4HOW M TOl e nabopaTopuu OAHUM U TEM Xe
onepaTopoM C UCMONb30BaHMEM TOTO e 060pya0BaHUS B TEYEHUE KOPOTKOTO NMPOMEXKYTKA BPEMEHU, Nexar
B Npeaenax CpefHUX 3Ha4YeHui, NnpuBefeHHbIX B Tabnuue 1, abconoTHasa pasHuua Mexay ABYMS NONyYeH-
HbIMU pesynbTaTaMu UCMbITaHWi, He ByaeT npesbiWaTh Npeaen NOBTOPSIEMOCTHU 7, NMONYYEHHbIN NyTeM CTa-
TUCTUYECKOTO aHanu3a pe3ynbTaToB MexnabopaTopHbIX cpaBHUTENbHBLIX UcnbiTaHuil Nos. 2 (11IS2) u 4A (4A
11S), 6onee 4yem 5% cny4aes (cM npunoxeHue B).

Koraa 3HauyeHusi ABYX OTAENbHbIX Pe3ynbTaToB UCMNbITAHWUMI, NOSTyYEHbI C UCTIOSNIb30BAHUEM OAHOTO Me-
TOAa Ha WAEHTUYHOM UCMBITYEMOM MaTepuane B pa3Hbix naboparopusix pasHbiMKU oneparopamu ¢ UCNONb-
30BaHMEM pasnuyHoro obopyoBaHus, Nexar B npeaenax 3Ha4yeHui, NpuBeieHHbIX B Tabnuue 1, abconioT-
Hasl pasHuLa Mexay AByMs pedynbTaTtamu He ByaeT npesbiaTh NpeAen BOCNPOU3BOAUMOCTU R, NOnyYeH-
Hbli NyTEeM CTaTUCTMYECKOr0 aHanu3a pesynbTaTtoB MexnabopaTOpHbIX CPaBHUTENbHbLIX WCMLITAHWUN
Nos. 2 (1IS2) u 4A (4A 11S), bonee yem 5 % cnyyaes.

Tabnn ya 1 —oBTopAeMOCTb 1 BOCMPON3BOAUMOCTL pe3yneTaTos

Tun MexnabopaTtopHoe CpepHee Mpenen Mpenen
maTepuana CpaBHUTENbHOE MeToa 3HaYeHue, NOBTOPSEMOCTH T, BOCNPOU3BOAUMOCTH R,
ucnblTaHne Mmr/Kr Mr/Kr Mr/kr
21,4 7,0 HepocrarouHo
5 4.2 0,4 OAHHbIX
88,5 3,3 13,7
CV-AAS 3835 45,1 1651
30,0 1,6 3,7
4A 526 4.1 106
5 24,8 0,6 HepocraTtouHo
CV-AFS 4,8 0,4 OAaHHbIX
Monumep 4A 30,0 5.3 15,0
526 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
HepocraroyHo
2 ICP-OES 3.8 1.4 OAaHHbIX
90,7 8,8 23,1
901,7 116,2 192,7

JdononHutensHas nHoOpMaLma NpMBeaeHa B NPUNOXKEHUN B.

11 O6ecneyeHmne KayecTBa U KOHTPOSb

11.1 O6waa uicopmaumn

Pasgen 06 obecnevyeHumn kKa4ecTBa M KOHTPONA B OTAENbHbIX CTAHAAPTAX Ha MeTOAbl KOHTPONS AOIHKEH
BKNoYaTh B ceba TpeOoBaHMs K KOHTPONbHOMY 06pasLy OTHOCUTENbHO YacTOThl TECTUPOBAHMS U KPUTEPUSA
npuemkn. ATOT pasfen TakKe AOSHKEH BKM0YaTb 0COBOEHHOCTUM METOAO0B KOHTPOSS YCTaHOBIIEHHOTO Kaye-
CTBa B OTHOLLEHUM onpeaeneHus npegenos o6HapyxeHust (MO) n npeagena keanTudukauum (MK).

Coaepxanue pasaenos MO u MK gomkHO 6biTb COBMECTUMO C ONUCAHUEM, NPUBEAEHHbIM B 11.2.

MpumMepsbl Apyrux ocCOBEHHOCTEN METOAOB KOHTPOSSI YCTAHOBMNEHHOIO Ka4ecTBa BKMOYaT B ceba Tpe-
6oBaHus, kKacaloLMECH NepBOHAYaNbHOM NPOBEPKN KanuBPOBKU, XONOCTOr0 METoAa, KOHTPONBHOro nabopa-
TopHOro o6pasua (LCS) u T. 4., nepeyvncneHsl B Tabnuue 2.
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Tabnuya 2 — Kputepuv npuemnemMocTt o6LeKTOB 1A KOHTPONSA KavyecTBa

ObbekT KonuenTpayna wr/ke Kputepuu npuemMnemoctu
B UCNbITyeMOM obpasue

Kanu6posouHas kpusas R’ > 0.995
MepBrYHas noBepka KanuGpoBKu Hanpumep, Ansa ptytu 1 Mr/kr BoccraHosnenue: (90-110) %
HenpepbiBHas NnpoBepka . o
KANMGPOBKY Hanpumep, ans ptytm 1 mr/kr BoccraHosneHnue: (90-110) %
XOnocTon METoa <OM
JlTabopaTopHbIN KOHTPOMLHbI CepeauHa guanasoHa . o
o6pasel; (LCS) KANMGPOBKA Boccranosnenue: (80-120) %
Oy6nukaT koHTponeHoro naéopa- CepepguHa guanasoHa o
TOPHOTO 06pasLa KanuGpoBKY OTHOCUTENBHOE OTKIOHEHHNE < 20 %

a) MepBu4yHas nosepka KanMBpPOBKW BLINOMHAETCS KaXAbl pa3, korga ycTaHaBnMBaeTcs KanubpoBouy-
Has KpuBas, ¢ UCMOMb30BAHUEM CTaHAAPTa U3 UCTOYHUKA, OTIIMYHOTO OT KAanNnMBpPOBOYHOIO CTaHaapTa.

b) domkeH ObITb NPOAHANU3UPOBAH OAMH XOMOCTON METOA Ha KaXaylo NnapTuio. Xornocras martpuua, Ko-
TOpas He COAEPXKUT PTYTb, MOXET ObITb MCNOMb30BaHa B KAYECTBE METOAA XONOCTOl Npobbl.

¢) B kaxxgon naptuu OAuH KOHTPOMbHbIN nabopatopHbii 0bpasey (LCS) u aydnukatr naGopatopHoro
obpasua fomkHbI ObITh NPOAHaNM3MpoBaHbl C MOMOLLBIO A00aBNeHUs pTYTU B XOMNOCTYI0O Matpuuy. Kpome
TOro, cepTudMUUPOBAHHBLIA 3TANOHHLIA MaTepuan, CoaepXalmi pTyTb MOXET ObITb UCMbITAH B ABYX NO-
BTOPHOCTSIX.

Mocne nporoHa ka)xgoro gecatoro obpasua u B KOHLE kaxaoro Habopa o6pa3uoB He06x0aAUMO NPoU3-
BECTU aHanu3 craHjapTta HenpepbiBHOW npoBepku kanubposku (CCV). INpoueHTHasi BENUYUHA BOCCTAHOB-
NeHnA ana pTytu gormkHa cocraenAate oT 90 % Ao 110 %. Ecnu npoueHTHaA BENUYMHA BOCCTAHOBMEHUSA
ans ptytu B craHgapte CCV BbIXoAMT 3a npeaensl AAHHOrO AuanasoHa, craHgapt CCV fomkeH aHanu3su-
poBaTbLCsl MOBTOPHO B Npegenax 12 4. Ecnu BennmumHa BOCCTAHOBNEHUSI OCTAETCS 3a npejgenamu auanaso-
Ha 1 Nocne 3Toro aHanu3 HeobxoAMMO NPeEPBaTb U NPOU3BECTU TEXHMYECKOE OOCNY>XMBAHME CUCTEMBDI, YTO-
Obl BEpHYTbL ee B onTMManbHoe paboyee coctosiHue. Bce o0Opasupbl, 3arpyeHHble nepef nocneaHum
ycnewHbiM ctaHgaptom CCV, MOTyT ykasbiBaTbCA B MPOTOKONE UCMILITAHMIA, @ BCE 00pasLibl, UCNONb30BAHHbIE
nocre Heyaa4Horo craHaapta CCV, JomkHbl NogBepratbCa NOBTOPHOMY aHanu3y ¢ HOBOW KanMbpoBKON.

11.2 Mpeaen oGHapyxeHua (MO) u npegen kBaHTUdUKauum (MK)

Crneayloulas 3KCnepMMeEHTanbHas npoueaypa BbINOMNHASTCA A1a onpeaenenus npeaena obHapyxeHus
MeToAa u npeaena KBaHTudukauum pTyTu.

Hwxe NpuBOAMTCA ONMCaHWE SKCMEPUMEHTANbHON NPoLeaypbl, KOTOpas UCNONb3yeTCsa ANA onpeaene-
Husa MO u MK coaepxanus pTyTu.

a) MpoussecTn TOYHOE B3BELLMBaHWE COOTBETCTBYIOLLEro konuyectsa obpasua 6e3 cogepaHusa pTyTu
(Hanpumep, CTaHAAPTHOTO, CEPTUULMPOBAHHOrO 06pasua) unu kakoro-nmbo Apyroro CoeaMHeHus, co3aa-
IOLLIETO MOMEXM AN aHanu3a B COOTBETCTBUM C NPOLEAYPOW, YCTAHOBMNEHHOI B pasaene 7. MoMectutb 06-
pasel B Kaxablii nabopaTopHbIi cTakaH (5.2, nepeuncnerus b unu d unu o). JaHHyo onepauuo Heobxoa u-
MO MOBTOPUTb HE MeHee 5 pas.

b) 0o6aBuTb B Kbl XMMUYECKUA cTakaH 10 MKr PTYTU C MCMONb3OBAHWEM MaTPUYHOrO pacTeopa
(4.2, nepeuncneHue j).

¢) BeinonHuTbL Npoueaypy UCNbITAHUA COrnacHo pasaeny 7 ¢ NPUMEHEHUEM PA3TIOKEHUA U CNEKTPOCKO-
NMUYECKUX U3MEPEHUN.

d) MpouseecTn pacyeT KOHUEHTpauun pTtyTu (MKr/T) cornacHo pasgeny 9 v onpeaenuTb NPOLIEHTHOe
BOCCTaHOBNeHne 406aBneHHON pTyTH ANs Kaxgoro us o6pasyos.

SR = CxM ’
SA
rae SR — Benu4yMHa BOCCTAHOBNEHUS fOBaBNEHHON PTYTU, %;
C — n3MepeHHasn KOHUEHTpauusi, MKr/r;
M — macca obpasua, r;

SA — BenuunHa gobasku (10 mkr) T.

MpoueHTHast BENUYKMHA BOCCTAHOBMEHUA PTYTU AOJDKHA HaxoauTbCs B AnanasoHe ot 80 % o 120 %
Ans Kaxgoro us obpasuos. Ecnn 3HayeHne BOCCTAHOBIIEHWS BLIXOAWUT 3a AaHHble Npeaenbl ans nobon us
BbIGOPOK, BCIO NpoLIEAYpPY SKCTPAKLMKU U aHanM3a Heobxo4Mmo NOBTOPUTD.

10
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e) NMOM MOXHO NoNy4YuTb NOCPEACTBOM pacyeTa CTaHAapTHOrO OTKIOHEHUst S AN BbIOOPOK (MUHUMYM 6)
aHanusa. 3ateM CTaHZapTHOE OTKIIOHEHWE YMHOXAETCs Ha 3HadeHue kputepusa CtbiogeHTta (t-kputepus)
ana obuwero yucna BbIOOPOK (N) Ans cteneHn ceoboabl N — 1. CnNUCOK 3HayeHui kputepusa CTblogeHTa
(t-kpuTepus) ans 6—10 BbIOOPOK NpUBOAUTCA B Tabnuue 3.

Mpumep — [jnsa 6 enibopok u 6 — 1 =5 cmeneHeli ceo600b! 3HavyeHue t 6ydem cocmaensams 3,36.

I pumMedyaHune — Bce aHalnuabl, UCnonb3yemble AnA pacyeTa |_|O|V|, OOJDKHbBI OblTb nocnepoBaTeribHbIMW.

Tabnuuya 3 —MNpeaensl obHapyxeHns metoga =t x sn— 1

q”igglgggsi;'t% 3HaveHue kputepust CTelogeHTa (t-kputepua) (AoseputenbsHbii yposeHs 99 %)
6 3,36
7 3,14
8 3,00
9 2,90
10 2,82

f) MK onpegensetca nocpeacTBOM yMHOXeHUA NMOM Ha koadhduumeHT 5.

Pa3sHble nabopaTopumn MOTryT MMETb pasHble 3Ha4yeHua NMOM u IMK.

B o6uwem NOM co 3HaueHunem 2 Mkr/r (MK 10 MKr/r) cuntaeTcs AOCTMXKMMbIM NPU UCMONMb30BAHMMN AaH-
HOro MeToaa, 04HAKO 9TU 3HAYEHUs 3aBUCAT OT Kaxkaoro npubopa.

11
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12

MpunoxeHne A
(cnpaBo4HOE)

MpakTuyeckoe onpepeneHne cogepxaHna pTyTn B noammepax, metannax
N 3/1EKTPOHHbIX YyCTpoicTBax nocpeactsom CV-AAS, CV-AFS, ICP-OES un ICP-MS

A.1 O6opypoBaHue

Hwke npuBeaeH NprMep K1Cnosb3yemMoro 060pyA0BaHMs.

ABCOPBLUNOHHBI
cocya

JecnermaTop

PeakunoHHbI

coclp,
Harpesatoluee

ycTpoiicTBO

PucyHok A.1 — HarpeBaTte/bHblii peakTop, OCHALLEeHHbI peakyMoHHbIM COCYAOM,
nednermaTtopom u abcop6LUMOHHBIM COCY/A0M
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Ta6nuuya Al — TlporpammMa MWKPOBOJIHOBOrO pas3fioxeHus (npumep) o6pas3yoB (BbIXOAHAA MOWHOCTb ANA NATU
cocynos)
OI'Iean,VIH Bpems, MuH BbixogHas mMowHOCTb, BT [NaBneHune orpaHnyeHo go, MMa
1 5 400 3,5
2 5 600 3,5
3 12 800 3,5
4 20 800 4,0
5 3 500 4,0
Cragusa BeHTUNALUN 20 0 -

A.2 TepMmuyeckoe pa3fioXeHue — cuctemMa amanbramauumn sonoTa

A.2.1 Obwas nHopmauuns

CucTtema cocTouT U3 unbTpa ANa yaaneHus pTyTu, neyn aas Harpesa obpasua, neun ans pasnoxe-
HMs o6pasua, oxnaxjawwuii ocylwutenb, neuyb Ans cbopa pTyTv, abcopbuUMOHHasA fAvelika AN aTOMHO-
abCcopOLUMOHHON CneKTpoMeTpun MEeTOAOM «XOMI0AHOr0 nmapa» wan nyopecueHTHasa adveilika AN aTOMHO-
ch/lyopecLeHTHOl CNEKTPOMETPUM MEeTOAOM «XOI0AHOro mapa», NepekioyalolWmii knanaH, acnupaTop, pac-
xogomep un T.4. OAQHaKo HeKoTopble U3 Taknx (PakToOpoB Kak 3hEKT MaTpuubl, KoaddurymeHT pasbaBneHus
N UCKaXXEHUS MONYYEHHbIX Pe3y/bTaToB AO/MKHbI GbITb NOATBEPXAEHbI ANS AaHHOrO MeToAa.

A — dunbTp ANA yaaneHus pTyTu;

B — Tpy6ka gns cropaHus;

C — MMeyb ANna HarpeBa o6pasua;

D — Meub gNns pasnoxeHusa obpasua;
E — la3oBaa npombiBaska;

F — Ocywwutens;

G — leyb gnA c6opa pTyTH;

H — Tpy6ka gns c6opa pTyTu;

!— ATOoMHO-abcop6uMOHHAA AYeiika «X0NOAHOrO napa»;
J — Mepeknwyaownii knanaH;

K — JloBywka pTyTH;

L — Acnupartop;

M — Pacxopomep

PucyHok A.2 — Cxema o6opyposaHus c AAS (npumep)

A.2.2 Ta3z-HOCUTENDb

B kauyecTBe rasa-HOCMTENS 0ObIYHO UCMO/b3YeTCA BO3ayX. a3, o6GoraleHHbIi KUCTIOPOAOM, Takxe Mo-
XEeT ObITb UCMNO/Ib30BaH B KAYeCTBe rasa-HocuTess.

Knucnopog MOXeT MpMBECTU K B3pbIBY BC/eACTBME GbICTPOro cropaHvs B neyu Ans Harpesa obpasua, B
pe3ynbTare 4yero MrHOBEHHO NOosABASETCA 60/blloe KOAMYEeCTBO NPOAYKTOB CropaHus, KoTopble MOryT npe-
BblllaTb KaTa/iM3aTOpHYH CMOCOGHOCTb HWXKHEro NOTOKa Meyy passfioXeHus, WK 4acTb PTyTW, nosayvyaemon
Nnpy pasnoXeHun, MOXeT U3IMEHATbLCA B okcug ptyTn. CnegoBartenibHO, TeEMNeparypa Harpesa M CKOPOCTU
noToKa AO/MXKHbI 6bITb TLWaTeNbHO nogobpaHsbl. AnA dayopecueHTHON cnekTpoMeTpun He06XoAMMO npume-
HeHwue rasa Ar.

BcA pTyTb B rase-HocuTene Ao/mkHa ObiTb yAasieHbl ¢ MOMOLbK (huibTpa, M3rOTOB/EHHOTO U3 aKTUBWU-
POBAHHOrO YrAsi UAx 30/10TOI CETKU.
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A.2.3 HarpeBaTe/bHblil 31EMEHT

Tpy6ka Ans cropaHvua M3roToBfeHa W3 kepamuku wnu kBapua. Cocyabl Ans 06pasuUoB cAenaHbl U3 xa-
ponpoyHbIX MaTepuanos. Mpy aHanuse Xuakmx obpasuos, cocys AO/MKEH ObiTb M3rOTOBMEH M3 KBapua uam
Kepamukn (He cogepxawymx pTyTb).

A.2.4 Tleyb ANa pasnoxeHus

KaTanusaTop, Takoii kak oKcug mMapraHua, okcug meau, okcug kobasibTa Wan oKCUg naaTuHbl, nomella-
0T Yepe3 TPY6Ky A/ CKUraHus B Neub AN PasfoXeHus TakuM 06pa3oM, YToGbl Pas/ioXuUTb Nobble opra-
HUYecKe BELLeCTB., ¥ COEAUHEHUsI PTYTU, NpU 3TOM TEMMepaTypa ¥ CKOPOCTb rasa-HocuTeNns A0/MKHbI ObITb
TWaTeIbHO YCTaHOBMEHbI AN NPeaoTBpaLleHs 06pa3oBaHnst okcuaa pTyTu.

A.2.5 O6opyfoBaHUsa AN MbITbS U CYLUKN

Ecim cuctema MMEET TOUKY NepeoxnaxaeHus B ee Tpy6ax U Hy)AAeTcsi B OCYLUEHUs] B/aru, oxXnaxaa-
owWmiA ocylwmnTenb yaobHee B 06palleHnn 1 06CNyKMBAHUM, YEM OCYLUMTENM, B KOTOPbIX B KAUecTBe Bnaro-
nornaTuTens WCMosb3ylT nepxaopaTt MarHus. Takke 6onee apekTuBHbIE pe3ynbTaTbl ObIM NOSYYEHbI,
Korja rasoBble MPOMbIBA/IKM UCMOMb30BAIMCL A0 CywkW. CTaHAApTHbI 6yddepHbIii pacTBop AO/MKEH GbiTb
1CNoNb30BaH AN CTUPKK rasa.

A.2.6 Tpybka gna cb6opa ptytn

Mpumep TpyGKkn AN c6opa pTyTv NpuBeAeH Ha pucyHke A.3.
B LeHTpe KBapLeBoOli CTEKNSHHOW TPYGKM pacnonoXeHo Yriy6reHue, cofepxalliee, B yka3aHHOM mMo-
psAaKe, MEsKYlo CTPYXKy KBapLLeBOro CTekna, PTYyTHYIO NIOBYLUKY, U MEJKYHO CTPYXXKY KBApLEBOro CTek/a.

Pasmepbl B MmunaumeTpax

Y
7C4
t O.D06
n L Aid .04
20
100-200

A — KBapueBas cTeknsHHaa Tpyb6ka;
B — PTyTHas nosyuwka;
C — Menkas CTpyXka KBapLeBOro crekna;

PucyHok A.3 — Tpyb6ka gnsa c6opa ptyTn (npumep)

TepMOyCTOuMBbI/ NOPUCTBIN HOCUTENb (MEP/IUT), MOKPbLITbLIA 30/10TOM, UCMO/L3YeTCs B KAUecTBe PTyT-
HOI noBywwkK. Meub ana c6opa PTyTV AO/KHA 6bITb NpeaBapuTenbHO HarpeTa A0 150 °C, 4Tob6bl NpeaoT-
BpPaTUTb COGOP OpraHMYeckMx rasoB W BoApl B /OBYLUKE. OpraHuyeckue rasbl ¥ Bofda, NMpv nonagaHun B ab-
COPOLMOHHYIO UM (h/TyOpecLeHTHYI0 aveliky, 6yayT co3haBaTb NOMEXU ANsi USMEPEHUS PTYTU.

A.2.7 AHanun3 cogepxaHua ptytm B CCFL

B cnyuyae CCFL-06pasua, napbl pTyTM BO30YXAAlOT 4acTb NapoB PTYTU MOJSYYEHHbIX MpWU HarpeBaHum
ockonkoB CCFL-namnbl. MonyyeHHble napbl pTyTWM 3aTeM nonajalT B aTOMHO-ab6COpPOLUMOHHBIA CnekTpo-
MeTp 415 U3MEPEHUs KonuyecTBa pTyTVM 6e3 amanbramauuu. VIHTerpatop HaunmHaeT u3nyyatb ynbTpadmo-
NleToBble JTyun, KakK TO/IbKO HauYMHaeTCA Harpes.

Cxema (npvmep) crnekTpomeTpa AN TEPMUYECKOro pasfioxeHusi/aTomHoin abcopbummn gna CCFL noka-
3aHa Ha pucyHke A.4.
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A — YCTpoiicTBO yganeHus pTyTu;

B — Bo3ayuwHbIi Hacoc;

C — KBapueBasi HarpeBaTefbHasa Tpy6ka;
D — KBapueBasi nofouka;

E — KBapueBas abcopbupytou as KioBeTka;
F — PTyTHaa namna;

G — ATOMHO-a6Ccop6UNOHHbIN AeTeKTop;

H — CymmarTop;

| — DNeMeHT NUTaHNA C KOHTPONNIEPOM;

J — HarpeBaTtensb

PucyHok A.4 — Cxema (Nnpumep) cnekTpomeTpa A4Ns TEPMUYECKOTO pa3noxeHna/atomHoi abcopobuymum ana CCFL
A.3 MapameTpbl Nnpubopos

YKasaHHble napameTpbl NPU60pPoOB — 3TO MpUMepbl paboynx napameTpoB MpPUGOPOB, KOTOpbIE MOryT
OblTb pasHbIMW, Tak Kak AN OTAEeNbHbIX NPUOOPOB MOTYT MOHALOOUTLCA a/lbTepHaTMBHbIE MNapaMeTpbl.
PekomeHayeTcs MCMOMb30BaTb yKasaHHble 3HAYEHWA A/IMHbI BOSIH M OTHOLUEHWS Maccbl K 3apsify; BblGop
APYrvx napaMeTpoB B JAHHOM KOHTEKCTEe MOXET MPUBECTU K HE4,0CTOBEPHbLIM pe3ysibTaTaM.

a) CV-AAS (ATOMHO-abCcopbUMOHHAs CneKTPOMeTpMsa XO104HOro napay:

- MicTouHunk cBeTa: 6e33nekTpoaHasn paspsfHas namna wav famna ¢ nosibiM KatogoMm;

- AnvHa BOsHbIL: 253,7 HM;

- LUnpuHa cnekTpanbHoi nonockl: 0,7 HM;

- MpopyBoYHbIi ra3: N2 unm Ar.

b) CV-AFS (ATOMHO-(b/lyOpecuUeHTHast CnekTpomMeTpust X0N04HOM0 napa):

- UctouHuk: HO namna ¢ nonbiM KatogoMm, Tok 30 MA, ANUHA BOJHbI: 253,7 HM;

- OTpuuaTtenbHoe BbICOKOE HanpsxeHue 360 B;

- Temnepartypa neuu 800 °C;

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

- MpombiBOYHaA Boga: 6%-Haa HNO3.

c) ICP-OES (OnTu4yeckasi SMUCCMOHHAsA CMEKTPOMETPUSA C UHAYKTUBHO CBSI3AHHOI Na3moit):

- [inuHa BonHbl HA: 194,227 x 2 (2-i Nopsgok) HM;

- MoLHOCTb BbICOKOYACTOTHOrO reHeparopa: 1150 Br;

- YacTtoTa BbICOKOYACTOTHOIO reHeparopa: 27,12 Mru;

- faBneHue Ar: 0,16 MIMa;

- Ma3-HocuTeNb Ar: oxnaxaatowmuii ra3 14 n/muH, BcnoMoraTtesbHbliA ras: 0,5 n/MuH;

- MIHTeHCMBHOCTL nmornoweHns obpasua 1,6 n/MuH.
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d) ICP-MS (mMacc-cnekTpomeTpus ¢ MHAYKTUBHO CBA3aHHON NAasMon):

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

- MoLHOCTb BbICOKOYACTOTHOrO reHepatopa: 1200 BT;

- YacToTa BbICOKOYACTOTHOIO reHeparopa: 27,12 MIy;

- DaBneHne Ar: 0,28 Mla;

- Mas-HocuTenb Ar: oxnaxaarwoLmin ras 16 n/MuH, BcnomoratersbHblin ras 1,0 n/MuH.

MonoxeHue ropenku, ot6op obpasua no rnybuHe, ropu3oHTanu, BEPTUKAmNK; JNMH3bI - BCE YCIOBUA

AOJDKHbI ObITb onTMMU3npoBaHbl Nepea nposejeHnemM n3aMepeHuns.

e) TD(G)-AAS (ATOMHO-abCcopOLMOHHAs CNEKTPOMETPUA METOAOM TEPMUYECKOTO pasnoXeHust (amanb-

ramauum 30510T1a)

16

- icTouHuk ceeTa: PTyTHaa (C napaMu) namna HW3KOro AaBfeHus;
- AnnHa BONHbLI:253,7 HM;
- Mas-HocuTenb: BO3AYX UMK KUCIOPOA.
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MpunoxexHue B
(cnpaBoyHoe)

Pe3ynbTarbl MeXabopaTopHbIX CPABHUTENbHbIX UCTLITAHUNA
Nos. 2 (IS2) n 4A (IIS 4A)

Tabnunya B.1 — Cratuctudeckue gaHuole ansa TD(G)-AAS

Obpasel

U3 nonuMepa MapameTtp m, Mmr/kr Vv, Mr/kr n s(r), mrfkr r,mr/kr | s(R), mr/kr R wmr/xr
IS 4A-04 Hg 31,28 33 18 0,246 0,69 1,50 4,19
1S 4A-05 Hg 56,83 63 9 0,76 2.1 3,10 8,70
IS 4A-08 Hg 22 67 24 15 0,856 2,40 1,96 5,47
Tabnunya B.2 — Cratuctudeckne faHusle ana CV-AAS
Ob6pasel
13 nonuMepa MapameTp m, Mr/kr Vv, Mr/kr n s(r), mr/kr r, mr/kr | s(R), Mr/kr R, mr/kr
11S2-C10 Hg 21,4 25,3 3 2,5 7,0 HeaocTtaTtouHo
11S2-C11 Hg 4.2 4.5 2 0,1 0,4 NaHHbIX
11S2-C12 Hg 88,5 100,0 8 1,2 3,3 49 13,7
11S2-C13 Hg 883,5 1 000 8 16,1 451 59,0 165,1
IS 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
Tabnuya B.3 — Cratuctudeckue gaHHole ana CV-AFS
Obpasel
M3 nonuMepa MapameTp m, Mr/kr v, Mr/kr n s(r), mr/kr r, mr/kr | s(R), mr/kr R, mr/kr
11IS2-C10 Hg 2438 25,3 3 0,2 0,6 Heaocrato4uHo
11S2-C11 Hg 4.8 4.5 3 0,2 0,4 JaHHbIX
1S 4A-04 Hg 30,2 33 18 1,90 532 5,35 14,99
11S 4A-05 Hg 54,6 63 18 2,55 7,14 9,70 27,16
Tabnuya B.4 — Cratuctudeckue agaHHble ana ICP-OES
Obpasel
13 nonMmepa MapameTp m, mr/kr Vv, Mr/kr n s(r), mrlkr r, mr/kr | s(R), mr/kr R, mr/kr
1IS2-C10 Hg 254 25,3 6 2,6 7,2 6,8 19,2
HepocraTouHo
152-C11 Hg 3,8 45 3 05 1.4 [aHHbIX
1152-C12 Hg 90,7 100,0 9 3.1 8,8 8,2 23,1
1IS2-C13 Hg 901,7 1 000 9 41,5 116,2 68,8 192,7
rae:m  — cpepfHee apupMeTUHECKOe pe3ynbTaToB UCTILITaHWA,
v — oXuaaeMoe 3HaueHue;
n — YKCIO NPUHSTLIX pe3ynbTaTos,
S(r) — cTaHpapTHOe OTKNOHEHUE NOBTOPAESMOCTH,
r — npegen noBTopseMOCTH,
s(R) — cTaHpapTHOe OTKNOHEHUE BOCNPOU3BOAUMOCTH;
R — npegen BoCrnpousBoguMOoCTH.
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