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MNpeaucnosue

Llenn, ocHoBHbIE NPUHLMMBI U NOPAAOK NpoBeaeHUs paboT No MeXrocyaapCTBEHHOW CTaHaapTU3aLmMm
yctaHoBneHsl FTOCT 1.0—92 «MexrocygapctBeHHasa cuctema craHgapTusaunn. OCHOBHbIE NOMNOXKEHUA» U
MOCT 1.2—2009 «MexrocyaapcTBeHHas cicTema ctaHgapTusaunn. CtaHgapThl MeXrocyaapcTBeHHble, Npa-
BUITa U pekoMeHAaL M No MexrocyaapcTBeHHo ctaHgapTusauun. MNpaeuna paspaboTku, NPUHATAA, NpUMe-
HeHW1s1, OBHOBIMEHMS U OTMEHbI»

CeegeHus o cTaHaapTe

1 PASPABOTAH MexrocyaapCTBEHHLIMA TEXHUHECKMMU KOMUTETAMKU NO cTaHgapTusauum MTK 501
«Hukenb» n MTK 502 «KoBansT»

2 BHECEH ®epgepanbHbIM areHTCTBOM MO TEXHUYECKOMY perynMpoBaHvuio U Metponorun (PoccTaH-
AapT)

3 NPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHAAPTM3aUMK, MeTponorum n ceptudukaumm (MpoTo-
kon oT 20 okTa6ps 2014 . Ne 71-1)

3a npuHATUe nporonocosanu:

KpaTkoe HaumeHoBaHWe CTpaHbI Kop ctpaHb! CokpalleHHOe HaUMEHOBAHUE HALMOHANBHOTO OpraHa
no MK (MCO 3166) 004—97 no MK (MUCO 3166) 004—97 no ctaHaapTU3aumn

AsepbangxaH AZ AscTaHgapT

ApmeHus AM MuHakoHompa3seuTusa Pecny6nuku Apmenns

Benapycb BY [occtangapt Pecny6nukm Benapycb

Mpyausi GE IpyscTtaHpapT

KasaxcTtaH KZ locctangapt Pecny6nukn Kasaxcran

Kvpruaus KG KblpreiacranpapT

Poccus RU Poccrangapt

TagXvkucTaH TJ TamKvkcTaHaapT

YabekuctaH uz YacraHgapt

4 MMpukasom PegepanbHOro areHTCTBa NO TEXHUYECKOMY PerynmpoBaHUi0 U MEeTPOSiorun oT 24 UoHS
2015 1. Ne 816-cT MmexrocyaapctBeHHbI ctaHaapT FOCT 13047.18—2014 BBeaeH B AeACTBME B KAUECTBE Ha-
UunoHanbHoro ctaHgapta Poccuiickoin Pegepaunm ¢ 1 sHeaps 2016 T.

5 BSAMEH roCT 13047.18—2002

UHpopmayusi 06 UsSMEeHeHUsIX K HacmosiueMy cmaHdapmy nybriuKyemcs 8 exKe200HOM UHGhOpMayUoH-
HOM ykasamerne «HayuoHanbeHele cmaHO0apmbly, @ MEeKCm USMEHEHUU U MornpasoK — 8 eXeMECSYHOM UH-
opMayUOHHOM yKasamere «HauuoHanbHbie cmaHOapmbiy. B criyyae nepecmompa (3aMeHbl) Uil OMMeHb!
Hacmosweeo cmaHdapma coomeemcmeyrouyee ysedomrieHue bydem ornybruKo8aHO 8 eXeMeCsHHOM UHGOp-
MayuUoHHOM yKkasamene «HatuoHanbsHeie cmaHdapmsiy. Coomeemcmeyou,as UHopmayus, yeedomneHue u
meKcmbl pasMelalomces maKkxe e UHGhopMaylUoHHoU cucmeme obujezo nofib308aHus — Ha othuyuanbHOM
calime @edepabHO20 ageHmemea o MexXHUYECKOMY peayriupo8aHuro U Memporoauu 8 cemu ViHmepHem

© CraHgapTuHdgopm, 2015

B Poccuiickoit degepaumm HacTOALMIA CTaHAAPT He MOXKET BbiTb NOSTHOCTLIO UMM YaCTUYHO BOCTIPOU3BE-
[eH, TUpaX1poBaH W pacnpocTpaHeH B Ka4yecTBe odmumanbHore nsaaHusa 6es paspelleHns degepansbHoro
areHTCTBa Mo TEXHUMECKOMY PEryrpoBaHuio i MEeTpomNorin
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M E XTITocypaAP CTUBEUHHTU B H CTAHQAAPT

HUKESb. KOBANbLT

MeToAabl onpeaeneHus MbllbsKa

Nickel. Cobalt. Methods for determination of arsenic

HOara BBegeHna — 2016—01—01

1 O6nacTb NPUMeEHeHnn

Hacroawwmin ctaHgapT ycTaHaBnMBaeT crnekTpodOoTOMETPUYECKUA U aTOMHO-abCopOLMOHHBIA MeToabI
onpegeneHna Mbllbsika (NpyM MaccoBon Aone Melwbska ot 0,0001 % o 0,010 %) B nepBUYHOM HUKene no
FOCT 849, Hukenesom nopotuke no FOCT 9722 un kobanbte no FOCT 123. B kauecTBe apbutpaxkHoro Metoaa
1mcnonb3yeTcs aToMHo-abCcopbLMOHHbBIN MeTog.

2 HopMaTuBHbIe CChIMKN

B HacTosileM cTaHaapTe UCNoNb3oBaHbl HOPMaTUBHBIE CChINIKW Ha cneayowmne cTaHaapThl:
123—2008 Kobanst. TexHn4ecke ycnosus
849—2008 Hukenb nepBUYHbIN. TexHu4yeckne ycrnosus
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3118—77 PeakTuBbl.

3760—79 PeaKkTuBbl.
3765—78 PeaKkTuBbl.
3773—72 PeaKkTuBbl.
4204—77 PeakTuBbl.
4232—74 PeakTuBbl.
4328—77 PeakTuBbl.
4461—77 PeakTtuBbl.
5841—74 PeakTuBbl.

Kucnota conaHas. TexHu4eckne ycrnosus

AMMUak BoAHBbIN. TexHu4eckue ycrnoBus

AMMOHMA MONMMBAEHOBOKUCTLIA. TexHUYecKkue ycrioBus
AMMOHUIA XNOPUCTBIN. TeXHUYecKne ycrosus

Kucnota cepHasi. TexHuieckue ycnosus

Kanuin noauctelin. TexHudeckue ycrnosus

Hatpus rugpookuck. TexHudeckue ycnosua

Kucnota asoTHasi. TexHudeckue ycrosua

MapasuH cepHOKUCTIbIA

9722—97 Mopoluok H1Kenesbli. TexHUYecke ycnosusi

10157—79 AproH razoobpasHblil U XUAKUA. TexHu4eckue YCnosus

11125—84 Kucnota asoTHas ocoboi YUCTOThI. TexHu4eckne ycnosusa
13047.1—2014 Hukenb. Kobanst. O0wue TpeboBaHusa kK MeTogam aHanusa
14261—77 Kucnota consiHast ocoboi YUCTOTbI. TeXHn4eckue ycrnosus

17746—96 TutaH rybuatblit. TexHudeckne ycnosus

18300—87 CnunpT 3TUMNOBLIA PEKTU(UKOBAHHBIN TEXHUYECKUI. TeXHU4eckne ycnosus
20288—74 PeakTuBbl. Yrnepoa yeTbipexxnopuctelit. TexHuueckme ycnosus
20490—75 PeakTuBbl. Kanuit MapraHLOBOKUCHbIA. TeXHU4eckue ycnosust

24147—80 AMMKak BogHbIA 0co60i YNCTOTLI. TexHu4eckne ycnosus

MpumeyaHue—py NONb30BaHMN HACTOSILLMM CTAHA4APTOM LeIecoobpasHo NPOBEpUTL AENCTBUE CCbINOY-
HbIX CTaHOApTOB B WHMOPMaUMOHHOW cucTeMe o6lero nonb3oBaHuA — Ha oduumanbHoM cante degepanbHOro
areHTCTBa Mo TEXHUYECKOMY PErynMpoBaHUIO U METPONOMKN B ceTU VIHTEPHET Unm no exxerogHoMy MHOPMaLMOHHOMY YKa-
3artenio «HauuoHanbHble cTaHAaPTLI», KOTOPLIN ONYBNMKOBaH NO COCTOSIHMIO HA 1 SSTHBaps TEKYLLEro roAa, 1 Nno Bbinyckam
eXeMeCsIHHOro MHPOPMAaUMOHHOTO yka3arerns «HauuoHanbHble cTaHAapTbi» 3a TeKyLWmi rod. Ecnn cebinoyHbin ctaHpapt
3aMeHeH (U3MeHeH ), TO NPU NOMb30BaHUM HACTOSILLMM CTAHAAPTOM CrieflyeT PyKOBOACTBOBATLCS 3aMEHSIIOLLMM (M3MEHEH-
HbIM) cTangapToM. Ecnm cebinouHbil cTaHaapT oTMeHeH 6e3 3ameHbl, TO NONMOXeHWe, B KOTOPOM [1aHa CCbinka Ha Hero,
NPUMEHSIETCS B 4aCTu, HE 3aTparvBaloLei 3Ty CCbIMKy.

WU3spanne ocpmumanbHoe
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3 O6wme TpebGoBaHMA U TpeboBaHUA 6Ge30NaCHOCTHU

Ob6wue TpebosaHNa K MeTogaM aHanunsa, Ka4ecTBY NCNONb3YyeMOon ANCTUNIMPOBaHHOM Boabl U nabopa-
TOpHOI nocyabl U TpebosaHuna GesonacHoOcT Npu nposeaeH pabot — no MOCT 13047.1.

4 CnekTpodOoTOMETpMYECKUIA MeTon,

4.1 MeTtop aHanusa

MeToa ocHOBaH Ha U3MepeH CBETOMOrMoLLEeHUsA Npy annHe BonHbl 610 unv 840 HM pacTBopa MblLbsA-
KOBO-MONMBAEHOBOIO KOMMMEKCHOTO COeAMHEH NS, BOCCTaHOBMEHHOrO CEPHOKNCLIM rapasuHoM. Mpeasapu-
TENMbHO MbIWbAK BbIAEMAOT Ha TrMAPOKCUAE >Xenesa W3 aMMUMadHoW cpedbl, 3aTeM SKcTpakuuen
YETBLIPEXXITOPUCTLIM YITIepOaoM B BAe NOAUAHOrO KOMMEKCHOrO CoeaAUHEHUs N3 CONAHOKUCTION cpeabl.

4.2 CpepcTBa U3MepeHUit, BcnomoraTenbHble YCTPOMCTBA, MaTepuanbl, peakTMBbI U pacTBOpPbI

CnekTpodoToMeTp UNn hOTO3MEKTPOKONOPUMETP, obecnevnBatoLLMil NpoBeaeHEe N3MEPEHWIA B gnana-
30He AnuH BonH ot 600 ao 850 HMm.

®uneTpel 06e330MneHHbIe No [1] nnn gpyrue NNoTHble PULTPLI.

Kucnota asotHasa no MOCT 4461, npu HeoBxoauMocTu ounLeHHasa neperoHkoi, unu no MOCT 11125,
pazbasneHHas 1:1.

Kucrniota consiHas no MOCT 3118, npu HeobxoanmocTu o4vmLLeHHas neperoHkon, unu no MOCT 14261,
pasbaeneHHas 1:1.

Kucnota cepHas no MOCT 4204, pasbasneHHas 1:1, 1:3 u 1:15.

Ammuak BoaHbii no MOCT 3760, npu HeobxoanmocTu ovmLleHHbIR, unu no MOCT 24147, pasbasneHHbl
1:19.

Hatpus ruapookuck no MOCT 4328, pacTBop MaccoBoi KoHUeHTpauuu 0,04 r/cm3.

AMMOHMIA xnopucTbid no MOCT 3773.

Cnmpt atnnoeein no MOCT 18300.

AMMOHMIA MonmbaeHoBokuchbin no FOCT 3765, nepekprcTanin3oBaHHbIN, PACTBOP MacCOBOW KOHLIEH-
Tpauumn 0,01 ricmd.

AMMOHUIA MONMMOAEHOBOKUCTILIN NEPEKPUCTANNU30BaHHBIA FOTOBAT crneayowwmm obpasoM: HaBecky Mo-
NMBAEHOBOKNCNOro aMMoHMs Maccoin 70,0 r nomelLaloT B cTakaH BMecTumocTbio 600 nnu 1000 cm3, npunuea-
toT 400 cM® AUCTUNNMPOBaHHOW BoAbl, PacTBOPAOT npu HarpesaHun oT 70 °C go 80 °C, dunbTpyloT Yepes
duneTp (benast UMM cuHSAS NeHTa), HarpeBalT U UnbLTPYIOT ewwe pas. K ropavemy pactsopy npunueaot
250 cm3 3TUNOBOTO CMPTA, OXNaXAatoT, BLIAEPXMBAIOT He MeHee 1 4 U OTUNLTPOBLIBAIOT KPUCTANIMYECKUIA
ocafok Ha chapcopoByto hunbTpyoLLyo BOPOoHKY. Ocaiok NPoMbIBalOT ABa-TPU pasa 3TUMOBbLIM CNMPTOM MO
20—30 cM® U1 BbICYLUMBAIOT Ha BO3AyXe.

MapasuH cepHokucnbiil no FOCT 5841, pacTBOp MaccoBOW KOHUEHTpauuu rugpasvHa CepHOKUCIIOro
0,0015 r/em3.

PeakLMOHHYI0 CMeCb FOTOBAT criedytowm o6pasom: B MepHyto konby BmecTuMocTbio 100 cm3 npunusa-
toT 50 cm3 pacTBopa MONMBAEHOBOKUCIIONO aMMOHUSI, 5 CM3 CepHOKMCNOro rmapasvHa U A0BOASAT 0 METKU
OUCTUNNUPOBaHHON BOAOM.

YKene3zo kapboHunbHoe no [2] unu apyroe xeneso, cogepxatee He MeHee 99,9 % OCHOBHOIO BELLECTBa.

PactBop MaccoBoi KoHUeHTpaLmu xenesa 0,01 r/cm3 roToeaT cneayowmm o6pasom: HaBecky xenesa
maccoit 10,000 r nomeLatoT B cTakaH BMecTUMocTbio 600 cm3, npunusaroT no 20—25 cm3 ot 150 o 200 cm®
a30THOW KUCNOThI, pasbasneHHol 1:1, pacTBOPSOT NPU HAarpeBaHWK, OXS1AXXAAI0T, NEPEHOCAT B MEPHYIO KONby
BMecTUMOCThIo 1000 cm3 1 A0BOAAT 10 METKM AUCTUNIIMPOBAHHON BOAON.

[ns npuroToBneHns pacTeopa enesa AoMycKaeTca UCMonb3oBaTh Apyrve Belectsa, obecneunsato-
LMe YCTAHOBINEHHOE 3HAa4YEeHWEe KOHTPOMBHOrO OMbITa.

Kanuin mapraHuosokucnbld no FOCT 20490, pacTBop MacCOBOM KOHLEHTpaLMM Kanua MapraHLoBOKAC-
noro 0,01 r/cm3.

Kanuia noancTeiid no MOCT 4232.

PacTBop MaccoBoi KOHLeHTpaLUum kanus inoauctoro 0,02 r/cm3 B CONAHOI KMCTOTe rOTOBAT Crieayowmm
obpasoM: Haeecky ioancToro kanus maccon 10,0 r nomeLLaloT B cTakaH BMecTumMocTbio 600 unn 1000 cmd,
pacTeopstoT B 500 cM3 CONAHOMN KUCMOThI, NePeHOCAT B AeNUTENbHYI0 BOPOHKY BMecTUMocTbto 1000 cms, npu-
nuBaioT 25 cm® YeTbIPeXXTOPUCTOrO Yriepoaa, BCTPAXMBAKT 2 MUH, opraHudeckyto ¢asy oT6pachkizaioT U
MOBTOPSIHOT SKCTPAKLUMIO.

2
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MpOoMBIBHOI pacTBOp roTOBAT criegytowum o6pasom: cMelumsatoT 3 o6bema pacTBopa MogucToro Kanms
1 1 06bem OUCTUNNMPOBAHHOW BOAbI.

TutaH ryéuatbin no FOCT 17746.

PacTBop MaccoBoil koHueHTpauuu TuTaHa 0,02 r/cm? rotoaT cnegyrowuM o6pasom: HaBecky ryéyartoro
TuUTaHa maccoii 2,000 r noMeLuaroT B konby BMecTUMOocTbto 250 cM3 ¢ 06paTHBIM XONOAUEHUKOM, NpUNMBaoT
40 cm® cepHol KUCNOTbI, pasbaBneHHo 1:1, pacTBOPSILOT NPU HAarpeBaHUKU, OXNaXaarkoT, NePeHOCAT B MEpHYHo
konby BmecTuMocTbio 100 cM® 1 AOBOAAT 4O METKW AUCTUNNMPOBAHHON BOOO.

Yrnepoga yeTbipexxsniopucTolii no MOCT 20288.

Mbiwbsk no [3].

Hatpuin opToapceHuUT no [4].

Mbiwbska (111) okena.

PacTBopbl MbllLbsika U3BECTHOW KOHLEHTPaLMK.

PacTtBop A MaccoBOi kOHLeHTpauumn Mbllwbsaka 0,0001 r/cm3 13 MblLLbsiKa FOTOBAT crieaytoLmmM o6pasom:
HaBecKy Mbillbsika maccol 0,1000 r nomellatoT B cTakaH BMecTuMocTbto 100 cm3, npunueatoT 20 cm? azoTHOM
KMCnoTbl, pazbasneHHon 1:1, pacTBopsAOT cHavana 6e3 HarpeBaHuWs, 3aTeM HarpeBatoT 40 NOMHOro pacTBope-
HUS HaBEeCKU MbllbsiKa, NpunmeatoT 20 cM3 cepHOM KACTOTLI, pasbasneHHoM 1:1, BeiNapuBatoT 40 BblaeneHus
NapoB CePHOM KUCMOTLI, OXMaxaatoT, npunineatoT oT 40 Ao 50 cm3 AUCTUNNMPOBaHHO! BoAk!, NEPEHOCAT B Mep-
Hyto konBy BMecTuMocTbio 1000 cm® 1 A0BOAAT A0 METKM AUCTUNNMPOBAHHON BOAON.

PacTsop A MaccoBoM KoHLeHTpaLum Melbsaka 0,0001 r/cm® us okcnaa Mblwbsaka (1) rotosaT cneayto-
LM oBpasoM: HaBecky okeuga Mbllwbska (111) maccol 0,1320 r nomelLatoT B cTakaH BMeCTUMOoCTbio 100 cm3,
npunueatoT 10 cm® pacTeopa MMapPOOKUCH HaTpus, AMCTUNNMPOBaHHYO Body Ao obvema 40 cM3, nepeHocAT B
MepHyto konBy BMecTUmMocTbto 1000 cm3, npunueatoT 40 cm® cepHoil KUCNOTLI, pas6asneHHon 1:3, AOBOAAT A0
METKN OUCTUINIUPOBAHHON BOAON.

Pacteop A MaccoBoil KoHLeHTpaLmmn Mellibsika 0,0001 r/cm3 U3 opToapceHnTa HaTpUsa roTOBAT crieayio-
WM o6pasoM: HaBecky opToapceHuTa HaTpusa Maccoin 0,2560 r nomelLatoT B cTakaH BMecTUMOCTbIo 250 cm3,
pacTeopsitoT B 50 M3 AUCTUNNUPOBAHHON BOABI, NePEHOCAT B MepHYIo konby BMecTuMocTbio 1000 cm3, npunu-
BatoT 40 cm3 cepHoit KUcnoThl, pasGasneHHon 1:3, U AOBOAAT A0 METKU ANCTUNNMPOBaHHOW BOAON.

PacTsop B MaccoBoit koHLEeHTpaLum Mbllwbsika 0,00001 r/cM? roToBAT creaytowmm o6pasom: B MEPHYIO
kon6y BmecTUMocCTbio 100 cm3 nepeHocaT 10 cm3 pacTeopa A 1 40BOAAT 0 METKN CEPHOI KUCTOTOW, pasGas-
neHHon 1:15.

4.3 MNoparoTtoBka K aHanuay

[na nocTpoeHust rpagympoBoYHOro rpacduka B MepHble Kondbl BMecTuMocTbio 50 cM® nepeHocar 0,5;
1,0; 2,0; 3,0; 4,0 n 5,0 cm® pacteopa B, NpunuBeaioT AUCTUNNUPOBaHHYIo Boay Ao obbema 30 cm3, no6asnatoT
Mo Kanmnsim pacTBOp MapraHLOBOKMCIIONO Kanus 4o NOABNeHUA YCTOMUUBOM PO30BOI OKpacku, 4 cM3 peakumoH-
Hol cmecu. Konbbl ¢ pacTBopamuy NoMeLLatoT Ha KUNsILLYo BoAsHYHo 6aHio, BbiAepXKuBaloT 15 MUH, oxnaxaator,
[OBOAAT A0 METKM ANCTUINIMPOBAHHON BOAOW U N3MEPAIOT CBETOMNOIOLWEHNe rpagyypoBOYHbIX PAacTBOPOB B
COOTBETCTBUN C 4 4.

Macca Mellbsika B rpagyupoBOYHBIX pacTBopax coctasnsaeT 0,000005; 0,000010; 0,000020; 0,000030;
0,000040 1 0,000050 .

Mo 3Ha4YeHUAM CBETOMOIMOLLEHUS FPaayUPOBOYHbBIX PACTBOPOB U COOTBETCTBYOLMM UM MaccaM Mblllib-
sIKa CTPOAT rPaAyMPOBOYHBINA rpachuk ¢ y4ETOM 3HaYEHUS CBETOMNOTMOLLEHUA FPagynpOBOYHOrO pacTeopa, noa-
rotToBneHHoro 6e3 BBeAeHNs pacTeopa, coaepkallero MbllbsK.

4.4 lNpoBeaeHuWe aHanusa

Haecky npo6bl Maccoit 5,000 r (npy maccoBol aone Mblwbsaka He 6onee 0,0010 %) unn maccolt 0,500 r
(npu maccoBoit aone Melilbska cabite 0,0010 %) nomellatoT B cTakaH BMecTUMocTbio 400 nnmn 500 cm3, npu-
numeatoT oT 50 a0 60 cm3 nnm ot 15 ao 20 cM3 a30THOM KUCNOTLI, padGasneHHoin 1:1, pacTBOPAOT NPU Harpesa-
HUK, ynapueatoT Ao obbeMa oT 10 go 15 cm3, NpuUnuBaT AUCTUNNMPOBaHHY Body Ao o6bema oT 100 go
150 cm3, 2,0 cm3 pacTBopa kenesa, HarpeBatoT oT 60 °C go 70 °C, npunueatoT oT 7 ao 10 cm3 aMmmuaka. Pac-
TBOP NpW NepemeLLMBaHUN NepeHOCHT B cTakaH BMeCTUMOCTbo 600 cM3, B KOTOpLI NpeaBapuTeNbLHO Nome-
watot 1,5 r xnopuctoro ammoHua 1 100 cm3 ammuaka. CTakaH, B KOTOPOM MPOBOAWUIIOCH PacTBOpPeHue,
NpPOMbIBaIOT ABa-TPU pa3a aMMuakoMm, pazbasneHHbimM 1:19. PacTtBop ¢ ocagkom BeigepxusatoT 20—30 MUH B
TENNom Mecte n pUNLTPYIOT ocadok Ha punbTp (KpacHas unu 6enas neHra).

PacTtBopsitoT ocagok B 20 cm? ropsiueit consiHoi KUcnoTbl, pazbasneHHoin 1:1, cobupas cunerpar B cTa-
KaH, B KOTOPOM NPOBOAUIOCH BhiNapuBaHue, NPOMbIBaIOT punbTp 20 cM3 ropsaueit AUCTUNNUPOBAHHON BOAOW.

[o6aBngatoT no kannam pacTBop TUTaHa Ao obecLBevnBaHna pacTeopa U AONONHUTENbHO 2—3 Kannu.
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MepeHOCAT pacTBOp B AENUTENbHYH BOPOHKY BMECTMMOCTbI0 250 cm3, npunueatoT oT 80 go 90 cm3 pac-
TBOpPa oancToro Kanusa (MonsapHas KOHLEHTPaLWs CONSIHOM KACMNOThLI B AeNUTENbHON BOPOHKE AOMKHa BbITb
He MeHee 9 Monb/am3), 30 cM3 YeTbIPEXXIIOPUCTOTO YrNepoaa U BCTPSXUBAKT AeNUTENbHYI0 BOPOHKY 2 MUH.
OpraHunyeckyto hasy CrMBatoT B AeNMTeNlbHYH BOPOHKY BMecTUMocTbio 100 cm3, a k BogHo chase npunvsatot
15 cM3 YeThIpexxopucToro yrnepoaa v NOBTOPAT SKCTpakumio. OpraHudeckue dasbl 06beANHSIOT, @ BOOHYO
¢asy oTGpachbiBatoT.

K o6beanHeHHon opraHndeckoi ase npunueatoT 20 cM3 NPOMBIBHOMO pacTBopa, BCTRSAXUBAT BOPOHKY
30 c. BoaHyto chasy oT6pachiBaloT, a kK opraHudeckol gase npunueatoT 15 cM® AUCTUNNMPOBaHHOW BoAbl U
BCTPAXMBAIOT AeNUTENbHYIO BOPOHKY 2 MUH. OpraHunyeckyto dasy crinBatoT B APYryHo AenUTENbHYI0 BOPOHKY
BMecTUMocTbio 100 cm3, a BoaHyto dhasy NepeHocsT B MepHYto konby BMecTUMocTbio 50 cm3. PeakcTpakuumio
ONCTUNNUPOBAaHHOM BOAOWM MOBTOPSAOT, OpraHMyeckyto asy oTbpachkiBaoT, a BoAHY0 dasy NpUcoeauHsIoT K
pacTBOpY B MepHoi konbe.

B konby nobasnsaoT Mo Kanism pacTBop MapraHLOBOKUCIIONO Kanus Ao NosiBleHUs YCTOMYUBON PO3OBON
oKpackn 1 4 cm3® peakLMOHHON CMecK, MOMeLLatoT Konby ¢ pacTBOPOM Ha KUMSLLYHO BOAsHYO 6aHio, BbliAepXKU-
BatoT 15 MUH, OXnaxaatoT, AOBOAAT A0 METKN ANCTUINNPOBAHHON BOAOW 1 M3MepSItoT CBETOMNOrfoLleH1e pac-
TBOpa Npobbl Ha cnekTpodoToMeTpe Npu AnvHe BofHbl 610 unn 840 HM 1N Ha OTOBNEKTPOKONOPUMETPE B
AvanasoHe AnuH BornH oT 590 go 640 nnu ot 820 oo 860 HM, UCMONb3YA B KaYecTBe pacTBopa cpaBHeHUs
AUCTUNNMPOBaHHYHO BOAY.

Mo 3HaueHno cBETONOrNOLWEHUsI pacTBopa NPobbl HAXOASAT Maccy MbllbsAKa MO rpadyMpoBOYHOMY rpa-
buKy.

4.5 O6paboTka pe3ynbLTaToB aHanusa

MaccoByto 4onto Mellbsika B Npobe X, %, BbMMCAAOT No dopmyne:

X= 100, (M

(Mx — M)
M
rae M, — macca Mblllbsika B pacTsope Npobbl, T;
M, — Macca MbllbsAKa B PacTBOPEe KOHTPOMLHOTO ONbITa, T;
M — macca HaBecku npobbl, .

4.6 KoHTponb To4yHOCTU aHanusa

KoHTponb ToOYHOCTW pesynbTaTtoB aHanusa ocyllectsnsiot no FOCT 13047.1.
HopmaTunBbl KOHTPOMSA NPELN3NOHHOCTU — npeaensl MOBTOPSIEMOCTU U BOCNIPON3BOAUMOCTU U NoKasa-
Terb KOHTPOISi TOYHOCTU — paclUnpeHHas HeonpeaeneHHOCTb pe3ynbraToB aHanvsa npueedeHsl B Tabnuue 1.

Tab6nwuuya 1— Hopmarmebl KOHTPONA NPELM3NOHHOCTU (Npedenbl NOBTOPSIEMOCTU U BOCTPOU3BOAUMOCTM) U NOKasa-
Tenb KOHTPONS TOYHOCTU — PaclMPeHHan HeonpeaeneHHOCTb pesynbTaToB aHanmaa npyu AoBepUTerbHON BEPOSITHOCTH
P=0,95

B npouenTax

Mpepen nosTopsiemocTu | lNpeaen NoBTOpsIeMOCTU Mpepen PacumpenHas
Maccosas nonsi (ans pByX pesynbTatos | (Ans Tpex pe3ynbraTos BOCMNPOU3BOAUMOCTU HEONPEMENEHHOCTb
MbILLbSIKA napannenbHbIX napannenbHbIX (ons nByx pesynbTaToB Uk=2)
onpegenexHun), r onpegeneHuit), r ananusa), R
0,00010 0,00004 0,00005 0,00008 0,00006
0,00030 0,00006 0,00007 0,00012 0,00008
0,00050 0,00007 0,00008 0,00014 0,00010
0,00100 0,00015 0,00018 0,00030 0,00021
0,0030 0,0005 0,0006 0,0010 0,0007
0,0050 0,0007 0,0008 0,0014 0,0010
0,0100 0,0010 0,0012 0,0020 0,0014

5 ATOMHO-a6CcOpOLMOHHBIN MeToL,

5.1 MeTtop aHanu3a

MeToa ocHoBaH Ha U3MepeHUU NOornoLweHust Npy AnuHe BosHbl 193,7 Hm PEe30HAaHCHOro U3ny4eHna ato-
MaMWn MbllWbAKa, 06pa3y}OU.lI/1MVICﬂ B pesynbraTe ANEeKTPOTEPMUYECKON aTOMU3aLNN pacTeopa I'Ip06bl.

4
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5.2 CpeacTBa U3MepeHui, BcnoMmoratenbHble YCTPOUCTBa, MaTepuarnbl, peakTuBbl U PacTBOpbI

ATOMHO-abCOpOUMOHHLIN cniekTpoMeTp, obecneunBarownii NposeaeHne U3MepeHUid ¢ 3NeKTpoTepMu-
YecKol aToMm3auneil, KOpPEKLUI0 HeCENEeKTUBHOTO MOrMoWeHNA 1 aBTOMaTU3MPOBaHHYLO Nofady pacTsopa B
aToMu3arop.

Ilamna ¢ nonbIM KaToaoM nnu 6esanekTpogHasl rasopaspsaaHas namna Ansi BosdyxxaeHust cnekTpansHon
AVHUN MblLLbSIKA.

AproH rasoobpasHeiin no MOCT 10157.

®unbTpbl 06e330MeHHbIe No [1] unu apyrue hUnsTpbl CpeaHein NIOTHOCTH.

Kucnota asotHasi no NOCT 4461, npu HeobxoanuMoCcTH ouneHHast neperoHkon, unu no NOCT 11125,
pasbasnerHas 1:1, 1:9 1 1:19.

Hatpus rugpookunce no MOCT 4328.

Mopotwwok Hukenessbln no FOCT 9722 unu cTaHAapTHLIA 06pasel, cocTaBa HUKenNs, Hanpumep [5], ¢ npea-
BapuUTenbHO YCTaHOBMEHHOW (aTTecTOBaHHOM) MaccoBOW Aonen Mblwwbska He 6onee 0,0001 %.

Ko6anbet no FOCT 123 unu ctaHaapTHEIM 0bpasel, cocTaBa kobarnkTa, HanpuMep [6], ¢ npeasapUTenbHO
YCTaHOBIEHHOW (aTTEeCTOBaHHON) MaccoBOW Aonei Mblwbsika He 6onee 0,0001 %.

Mbiwbsak no [3].

HaTtpwuin opToapcennt no [4].

Mbiwbska (111) okeua.

PacTBopbl Mbllbsika U3BECTHOW KOHLEHTpaLUK.

PacTtsop A MaccoBOW KOHLeHTpaLUmmn Mbllbsika 0,0001 r/cm® us MullLbsika FoTOBAT crieyolmm o6pasom:
HaBecky MbllLbsaka Maccoit 0,1000 r nomeLLatoT B cTakaH BMecTumocTbio 100 cm3, npunueatoT 20 cm3 a30THOIA
KncnoTel, pasbaBneHHon 1:1, pacTBopsitoT cHavana 6e3 HarpeBaHusl, 3aTeM HarpeBatoT 40 MOJTHOro pacTBope-
HWA, NePeHOCAT PpacTBOP B MEPHYLo KonBy BMecTUmMocTbio 1000 cm3, npunueatot 50 cM® a30THOI KUCTOTHI, pas-
6aBneHHon 1:1, N AOBOAAT OO0 METKU OANCTUNNMPOBAHHOW BOOOMN.

Pactsop A MaccoBoit KoHLeHTpaLmK Mbllbaka 0,0001 r/em® us okcuaa Mbiwbska (lll) rotoBar cneayio-
wym obpasom: HaBecky okcuaa melwbaka (I11) maccoi 0,1320 r nomelyatoT B cTakaH BMecTUMocTbio 100 cm3,
pactsopsitoT B 10 cM3 pacTBopa rMapooKUCcH HaTpusi, IPUINUMBAIOT AUCTUNNMPOBaHHYIO Bofdy A0 o6bema 40 cm3,
nepeHoCcsT pacTBOP B MePHYHo konby BMecTUmocTbio 1000 cm?, npunueatoT 100 cm3 a30THOM KUCTOTEI, pa3bas-
neHHon 1:1, oxnaxgatoT U JOBOAAT A0 METKU ANCTUNNUPOBAHHOW BOAON.

PacTsop A MaccoBOI KOHLEeHTpauun Mbllwbaka 0,0001 r/cm® ns optoapceHUTa HaTPUA rOTOBAT cneayto-
LM oBpa3oM: HaBecky opToapceHUTa HaTpust maccoi 0,2560 r nomeLLaroT B cTakaH BMECTUMOCTbIo 250 cm3,
pacTBOPSOT COMb B 50 cM3 AMCTUNNUPOBaHHOW BOAbI, NEPEHOCAT PACTBOP B MEPHYI0 KONBY BMECTUMOCTbLIO
1000 cm3, npunueatoT 50 cm3 asoTHON KMcnoThl, pasbasneHHon 1:1, 4OBOAAT A0 METKA ANCTUNIUPOBaHHON
BOAOW.

PacTeop B MaccoBoit KoHLeHTpauuu Mblbsika 0,00001 r/cm3 roToBAT cnegytowwum o6pasoM: B MepHYto
konby sBmectumocTbto 100 cm® neperocat 10 cm® pacTeopa A 1 AOBOAAT 40 METKU a30THOM KUCNOTON, pas6as-
neHHo# 1:19.

PacTeop B MaccoBoit KoHLIeHTpaLmm Mbllbska 0,000002 r/cm3 roToBAT cneayroLmm o6pasoM: B MEPHYHO
konBy emectuMocTbio 100 cm3 nepeHocat 20 cm3 pacteopa b 1 40BOAAT A0 METKU a30THOM KUCNOTOW, pa3bae-
nexHHon 1:19.

5.3 MNoaroroBKa K aHanu3y

5.3.1 ina nocTpoeHusi rpagyvMpoBoYHoro rpacduka 1 npu onpegeneHMn MaccoBOW AONN MbllbAKa
He 6onee 0,0010 % HaBeCcKM HAKENEBOIO NMopoLlKa unu kobansta NMbo ctaHgapTHOro o6pasua coctaBa HUKe-
ns unu kobansta maccoin 1,000 r nomeLLaloT B cTakaHbl BMECTUMOCTLIO 250 cm3. Yneno HaBecok A0MKHO COoT-
BETCTBOBATb YUCITy TOYEK rpagynpoBOYHOrO rpaduka, BKMoYasi KOHTPOIbHLIA ONbIT.

Haecku H1KeneBoro nopoLuka unu kobansta nMbo cTaHgapTHoro obpasua cocTaBa HUKENs Unu kobans-
Ta pacTBOPSIOT NpY HarpesaHun B o6beme oT 15 Ao 20 cm® asoTHOW KUCNoThI, pasbaBneHHon 1:1, KUNATAT
2—3 MuH. Mpu1 ucnonb3oBaHUM HAKENEBOro NOpOoLLKa pacTBOPbI (hUNLTPYIOT Yepes hunbTpbl (kpacHas unu 6e-
nast neHTa), npeasapuTeribHO NPOMBITLIE ABa-TPU pasa a3oTHOM KUCNOTON, pasbasneHHon 1:9, dunbTpbl Npo-
MbIBAKOT ABa-TpY pasa ropsden AUCTUNIIMPOBaHHON BOAoiA. PacTBopsl ynapusaloT Ao o6bema oT 5 4o 7 cmd,
npunueatoT ot 40 ao 50 cM® AUCTMNNMPOBAHHOM BOALI, HAarpeBaloT 40 KUMEeHUS, OXNaXKaaloT U NEPeHoCAT B
MepHble konbbl BMecTUMocTbio 100 cm3.

B kon6bl nepeHocsat 0,5; 1,0; 2,0; 3,0; 4,0; 5,0 cm® pactBopa B. B konby ¢ pacTBOPOM KOHTPOMLHOIO Onbl-
Ta pacTBOp, coAepKaLlMil MbILLbSIK, HEe MPUNUBALOT, AOBOAAT 40 METKU AUCTUNINMPOBAHHON BOAOW N U3MEPSAIOT
abcopbumio B cooTBeTCTBUM C 5.4.
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Macca mbllbsika B rpagynpoBOYHbIX pacTBopax coctasnaeT 0,000001; 0,000002; 0,000004; 0,000006;
0,000008; 0,000010 .

5.3.2 [ina nocTpoeHus rpagyupoBo4HOro rpacduka 2 npu onpeaeneHum MaccoBon 40NN MbllWbAKa CBbl-
we 0,0010 % B MepHbIe Komnbbl BMecTUMocTbio 100 cm3 nepeHocaT no 10 cm3 pacTBopa KOHTPONBLHOMC ONbITa,
noaroToBneHHoro B cootBeTcTBUM ¢ 5.3.1, npunueatot 0,5; 1,0; 2,0; 3,0; 4,0 u 5,0 cm3 pacTeopa B. B ogHy us
Konb ¢ pacTBOPOM KOHTPOSLHOTO OfbiTa pacTBOpP, COAEPXKaLUMI MbILWBLAK, HEe NPUMBAIOT, AOBOAAT A0 METKU
a30THOI KUCNOTOU, pasbasneHHoi 1:19, n nsmepsiroT abcopbuuo B COOTBETCTBUN € 5.4.

Macca mblwbsika B rpagyyMpoBOYHBIX pacTBopax ykasaHa B 5.3.1.

5.4 MNpoBepeHue aHanusa

Hagecky npo6bl Maccoit 1,000 r noMeluaioT B cTakaH BMecTUMocTbio 250 cM®, npunueaioT ot 15 o
20 cM3 a30THOI KUCMOTHI, pasbasrieHHoi 1:1, pacTBOPAIOT NPW HarpesaHuu, ynapusaioT Ao o6bema oT 5 Ao
7 cM3, nepeHocAT B MepHyto konby BmecTumocTbio 100 cm3, oxnaxkaaloT, 40BOAAT A0 METKU AMCTUNNNPOBaH-
HOW BOAOW.

Mpun Maccoeoit gone Mblwbska cebilwe 0,0010 % B MepHyto konby BMecTuMocTblo 100 cm® nepeHocAT
anuKBOTHYIO YacTb pacTBopa o6bemMoM 10 cM® 1 OBOAAT A0 METKU a30THOM KUCNoTon, pasbasneHHon 1:19.

ABcopbuuto pacteopa Npobbl U rpagyMpOBOYHBIX PACTBOPOB MPU ANNHE BOMNHLI 193,7 HM, WMPUHE Wenm
He 6onee 2,0 HM ¢ KOppeKLUMEn HeCeneKTUBHOIO NOrMOLLEHNA B TOKE aproHa U3MepSIoT He MeHee ABYX pas, No-
cnenoBaTenbHO pacnbiifag UX B atoMusatop. B 3aBucMMocTu ot Tuna cnekTpomeTtpa noabupatoT onTuMarnb-
Hbil 06bem pacTBopa, BBOAMMLIA B aromusartop, ot 0,010 ao 0,050 cm® unu ontumanbHoe Bpemst
a3p0o30MbHOro pacnbineHna pacTeopa ot 5 Ao 50 ¢. MpoMbIBaOT pacnbIiNUTENbHYO CUCTEMY ANCTUNIIMPOBAH-
HOWM BOAOW, NPOBEPSAIOT HYNEBYHO TOYKY U CTABUNBbHOCTL rPagynMpoBoYHoro rpacduka. [na nposepku Hynesomn
TOMYKWU UCNONb3YHOT PACTBOP COOTBETCTBYIOLLErO KOHTPOMNBbHOTO ONbITa, NOArOTOBAEHHLIN B COOTBETCTBUM € 5.3.

Moabop onTUMarnbHLIX TeMMepaTypHbIX PEXUMOB ANA aToMu3aTopa NPoBOAAT UHANBUAYASIBHO AN NPpU-
MEHSEMOro CNeKTpoMeTpa No rpagynpoBOYHbLIM pacTeopaM. PekomeHayemble ycrnoBua paboTbl aToMusatopa
ykasaHbl B Tabnuue 2.

Tabnuua 2— Ycnoeus pabotbl atTommsartopa

HaumeHosaHue ctaguu Temnepartypa, °C Bpewms, ¢
Cyuwka Ot 150 go 160 BkITIOu. Ot 2 go 20 Bknov.
O3soneHne » 400 » 600 » »10 » 20 »
AToMu3aums » 2300 » 2400 » » 4» 5 »

Mo 3HavyeHuam abcopbumn rpagyMpoOBOYHBIX PACTBOPOB M COOTBETCTBYIOLMM MM Maccam MblbsKa
CTPOAT rpaynpoOBOYHBIN rpaduk.

Mo 3HaveHno abcopbunn pacTBopa Npobbl HAXOAAT Maccy Mbllbsika Mo rpagyMpoBoHHOMY rpaduky.

5.5 O6pab6oTka pe3ynbTaToB aHanu3a

MaccoByto gonto Mblwbsika B Npobe X %, BeMMCASOT o dopmMyne:

= MxK 100, 2)

rae M,,— macca Mbllbsaka B pacTsope npobbl, T;

K — koacpdnumeHT pasbasneHus pactsopa npobbi;

M — macca HaBecku npobl, T.

5.6 KOHTpONb TOYHOCTU aHanu3a

KoHTponb TOYHOCTW pesyrnbTaTtoB aHanusa ocylectsnsoT no FOCT 13047.1.

HopmaTrBbl KOHTPOMS NPeLn3NoHHOCT — npeaerbl MOBTOPSIEMOCTA U BOCNPOU3BOAUMOCTHU U rNokasa-
Terb KOHTPOISi TOHHOCTU — pacluMpeHHas HeonpeaeneHHOCTb pesynsLTaToB aHan1aa npuseaeHsl B Tabnuue 2.
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