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ME KT OCY1APCTEBEHH B H C TAHIOIAWPT

HHKE/lb. KOBAJILT

MeToas onpeteteHHd TALIHA B HHEELE

Mickel. Cabalt.
Methods for determination of thalliom in nickel

Jara seeacnnn 2003 —07—01

1 Obaaers npuMeHeHRSA

Hacroammii cTavgapT veTaHABTHBIET CHekTpodoToMeTpHYeckHi H aToMHo-aBcopiLUHoHHEN MeTo-

Abl OTpPENEIEHHA TALTHA npu Maccopoll gone or 000005 % no 00010 % B neppHuHOM HHKETE MO
MOCT 849,

1 HopMaTHBHBIE CCHUIKH

B HacToflmes CTAHOAPTE MCNOILIOEAHEl CCBLTKH Ha CNedyIoLIHe CTAHIAPTH:
MOCT 84997 Hukeaw nepeidibii. TexmugeckKHe veIoBMs

MOCT 260379 Anerom. TexHHuecKHe VCIonHa

MOCT 311877 Kucnora conanan. TexuHueckne yoaoBK

MOCT 414774 Fenewo (L) xaopua 6-nogueiil. TexuuuecKHe VeIomHd

MOCT 446177 Kucaora asorHas. TexuHgeckHe veaoBHa

MOCT 3453773 AueTHieH pacTEOPEHHEI M rajoodpasdelil Texupdeckuii. TexungeckHe yenoBMA
[MOCT 3935373 benaod, TexHHYECKHE YCIORMA

MOCT 633280 Kucrora oprodochopiasa. Texunueckine yCIOBUA

MOCT 972297 MNopowokx uukenestal. Texnnueckie YeIoBHa

[OCT 10153779 Aprod razgodpasHiEi H MK, TexuHdYeckHe VOIoBHA

MOCT 1092976 Bonopoaa nepokcun. TexHHYECKHE YCIOBHH

MOCT 1112584 Kucnora asorHad ocoboil arcTomed. Texuvueckne veaosua
MOCT 13047.1=2002 Hukens. KoGanet., OOwpe TpeboBaHd K METOIAM aHATHIA
MOCT 1426177 Kuciaoma conaHas ocoboil yMeToTe. TeXHHYeCKHe YCI0RHA
MOCT 1833793 Tammil. TexnHyeckHe VeIoRHA

3 Obmue Tpedosanna H TpedDoBaAHA DE30NACHOCTH

ObmMe TpeboRIHMA K MeTOo1aM aHATHIE H TPeDoBaHMA Des0onacHoCTH IIPH BRIMKIHEHHH paboT — no
FOCT 130471,

4 CnexrpohoToMeTpHIeCKHil MeTo]

4.1 MeToa fmm

MeTog ocHOBAH HA HIMEPSHHH CESTOMOTAOMWSHHA MPH ANHHE BOAHLE 600 HM pPACTEOPE KOMILIEKCHOND
COSTHHEHHA TALIHA C KPHCTALIHYECKHAM (PHOTSTOREM, JKCTPArHpyYeMore Gensonom 13 cpenld doodopioi
K HCTIOTE.

Haaaune odmmnaiseoe
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4.1 Cpeacrea HIMEPCHHE, BCOOMOTATEALIME YCTPOMRCTEA, MATEPHANL, PEAKTHEL, PACTROPLI

CrnekrporoToseTp HIH  POTORIEKTPOKOIORHMETD, OOECeHHBATOIUHA NpoBeIcHHE HIMESpEHHA B
AHATAI0HE TMH BOTH 3R0—610 um,

Aderiaed no NOCT 3457,

Kucnora azoruas no FTOCT 4461, npe HeoBXoaMMOCcTH OUHUIEHHAR NEperonkoi, HIH no
FOCT 11125, pabasaennan 101w 1209,

Kucaora conavad no NOCT 3118w npit veobxonumocty mo DOCT 14261, pasbasnennan 1:1.

Kucaora oprodocdopuas no FOCT 6332, pasdannenyas 1:4.

Bomopona nepokcun no NOCT 10928,

Heneio (111} snopun 6-poausfi no FNOCT 4147, pacteop Maccosoll konueHTpann 0,25 riea’.

Auerton no NOCT 2603,

Benaoa no FOCT 5935,

Kpuctannmaeckuil dmonetossiii no [1], pacteop Maccoeoil KoduenTtpauwnn 0,002 ricwm’.

Tannwii mo M'OCT 18337,

PacTROPE TAMTHA HIBSCTHON EOMLEHTPALHN.

Pacteop A saccopoil xoMpenTpauny Tannua 00001 rfev’: B cTakan pMecTHMOCTEI 10D e’ nose-
WEOT Hapecky Tamnua saccoi 01000 ¢, npuseaoT [5<20 cw’ asotaoi kuenorel, pasGammensoid 121,
PACTROPAKDT Ha KHOAWeH soJaHoi Dame, 0XTaIa0T, MePeBOIaT PACTEOP B MEPHYHD KDY BMEC THMOCTLED
1060w, npromasmoT 100 ey’ asornoll xucnoTu, pasGasienuod 121, 1 D00HBAKGT 10 METEH BOAOH.

Pacteop b mMaccoroll konuenTpatmn tannus 0,00001 rfcm’: B mepuyio konfy EMecTHMocTRo 100 oy’
orGupaoT 10 o’ pacteopa A, npaaneawt 10 v asoTHol KHcnoTel, paibamtedHod 111, noouemoT 0o
METKH BOOO.

Pacteop B Macconoi konuenTpauuy Tanmua 0000002 rfev’: B mepiyio Koaby evMecTHMocTiio 100 cm?
oréupaT 20 cwm’ pacteopa b, opimeaor 10 ey’ conanodl kvcaors, pasbapnemmoit 1:1, zoaueaor oo
METKH BOOO.

4.3 IoaroToBKa K anaaHiy

Ana nocTpoeHnd rpanyMponouHoro rpaduka B cTakaHel BMecTHMOCTEIO 100 naw 150 cv’ orGurpawT
0.5 10, 2.0; 3,0; 4,0; 5,0 cy’ pacteopa B, noMelanT HX HA KMIHLYVIO BODAHYD GaHI0 H BLITAPHBAKDT
PACTROPEL ocyXa. K cyxomy ocTaTEy npiadsanTt 2—3 oM’ coaaHoil KHCIOTE B CHORA BRTIAPHERIOT Ha
KHmALeid ponanoil Gaxe gocyxa. K cyxoMy OCTATKY NpiHpawT 15 ov® oprodocdopioil KHCIOTE, pai-
Garnensoii 1:4, 5 oM’ BOOG, PACTEOPANT OCANOK H Jalee NOCTYIAKT, KAK ykasano B 4.4

Macca TAUIHA B PACTEOPAX U TpafyHposoaHoroe rpadmika coctarnaet O,000001; 0,000002; O, 00004
(000006, 0000008, 0000010 r.

[lo anavyeHHAM CEETOTIONTOIEHHA PACTBOPOE H COOTEETCTEYIOLUMM HM MAaccaM TLTTHA CTPORT [pd-
AVHPOROYHELR rpafHE © yYeToM SHAYEHHS CRETOMOINOWEHEE TPAIVHPOROYHOTD PRCTRODA, MOIroTORIeH=
HOro 023 BEEIeHHA PACTBOPA TALTHA.

4.4 [lposegenne apanHia

B crakan smecTMoctsio 250 om’ nosewanT pasecky npobel saccoid 3,000 r npr onpeeledHy
MACCOBLIY Tomell Tasnua He Gonee (00003 % n saccoit 1,000 r npu onpegeneHni MacCOBLIX Toneil TALIHA
cowime 0.0003 %, npunusaioT 3040 pam 1520 ey’ asorHol KHenoTh, paibarnendodl 101, BeInapyBawnT
o oivsema T— 10 ou, MPUIHEAIOT 5— 10 eM” consHol KHCIOTR, He JONYCKad KHNeHHs, NepeHocAT CTAKAH
Ha KHMALYVIo BOZAHYD 0aHio M BHIApHBAKT pacTeop docvia, K cyxomy ocTaTey npuwinsaor 5—I10 cu’
COTAHOH KHCIOTEL M CHOBA BRITIAPHEADT Ha BOGAHOE OadHe gocyxa. ODpaboTKy CcOMaHol KHCIoToH
MOBTORAIOT.

K cvxoMy ocTaTky npuaneart 23 ey’ oprodochopuoil kncnoms, pasbasnennoit 1:4, 5 o’ sogs
PACTEOPAIOT coti. K pacteopy npwimsaoTr | ov® pactsopa wwopuia xeneia (111, 0.5 e’ nepoxcuma
BOTOPGOE M BRIIepaMBaT 0 N,

PacTeOp NeperoaaT B AETHTEARHYI BOPOHKY BMecTHMoCTER 100 em’, ofMusanT crakan 10 oyv’ Boaw,
npianeaoT 0.5 e’ pacTiopa KpHcTAUIHYeckoro duonetonoro, 20 cu’ Gensona B BCTPANHELOT BOPOHKY
| smn. Yepes [0—15 syl BOOHYIY HICEHIOW (asy CIHEIIOT W OTOPACKIBAIOT, a4 M3 opradnyeckoil dais
CyXoll MUmeTEod oTOHPaT ATHKBOTHYID YaCcTh PAcTEOPd obheMomM 15 oM’ B oyxyio MepHyvio Konby BMec-
THMOCTEIO 25 C07, BOTHBAIOT 00 METKH ALETOHOM.

H3MepanT CRETONONIOIE HAE PACTROPA NPOOLL M KOHTPWIBHOMD OMBTE Ha creKTRodoToMeETRE IpH
LuHe BonHsl 600 WM WK Ha OTOWIEKTPOKONIOPHMETPE B OManatoHe LTHH oM SR0—610 1M, Henoawava
B KAYEeCTRE PACTROPA CPABHEHMHA cMeck 13 om® Genzona v 10 cu® aueroMa.

Maccy TanAHA B PACTRORE NPODLL HANGAAT MO FPAyHpOEOYHOMY rpadmky.
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4.5 OopadoTEa pesyasTaTOn AHAAHIA
Maccony Jom TALIHA B npode X, %, BRYHCIHNT no opMyne

MM
=25 00

|
M * o

X

roe M, — Macca TALIHA B pACTBOPE NPodL, I
M, = MACCa TAAIHMA B PACTBOPE KOHTPOLILEHOTY ONLITA, T;
M — sacca HaBeCKH Npob.l, T.
4.6 KoHTpOIE TOYHOCTH AHATHIA
KouTpoIL METPOIOIHYECKHY XaPAKTepHCTHE Pe3yvIbTaTon aHAnHsa npoeogar no FOCT 130471,
HopMaTHERL KOHTPOIE H MOMPeliHOCTE METOOA AHATH I NpHBeIeHEl B Tabnuue 1.

TaGan ua l — HDFI-HEI'I'HBH EOHTPOIH W IOIPEULHOCTE METOAA BHETHEE

B npowenrax

Ninveeaomne Aonyekaev e
: ‘ JonycEue e e ) .
MuactoEan sonn PACATEIEH W PEILIETATON PECKIKOE HHH [ESyALTATOR O — Morpem nocTs
TR S NEYE MU TR R TPEK [T PATe AR K o . : METOOA THATNSD &
) N PEIVILTATON 2Hanwsa [

rhpeasneani o onporesesail oy
0, 00005 LR HIE (0004 EHIEN {0,004
{0, 00510 00, ORI (0, 00T 000012 HRITEHIE]
0, 0030 0. 00010 000012 RN 0,000 15
0, 00050 0,00 15 000018 (hO0030 00020
0,0010 0. 0032 00003 Ch 0004 {1, (W3

5 Aromuo-abcopbunoHami MeToq

5.1 Meroa amandza

MeTog 0CHOBAH Ha HIMEPEHHH NOTI0WEHHA NPH UIMHE BOAHE 2768 HM PeloHAHCHOTO HITYYeHNA
ATOMAMM TALTHA, ODpasvIoIIHMHCH B PeIVILTATE WEKTPOTEPAMHYeCKON aTOMMIANHH pacTBopa rpobsl.

5.2 Cpencrea HIMepennil, BCHOMOTATEALNLIE YCTPOHCTRD, MATEPHAIL, PEAKTHELL, PACTEODL

ATOMHO=-A0COPOUHOHHBH cnekTRooToMETD, COECIEUHBARNIHI MPpOoReIcHHE HIMEPEHHA ¢ ANeKTPO-
TepMuYec Ko aroMHzalHel, KOPpPeKLMD Hece e KTHRHOMO NOTIOIeHHA H arTOMATHIMPOBAHEVIO MTogauy
PACTROPE B ATOMWIATOR.

JlaMma ¢ NoNkIM KaToEoM U Bo30VAIeHHA COSKTPAnkHOH AHHHE TALAHA,

Aprou razoobpasisdl no DOCT 10EA7T.

DuneTpsl obe0aeHHLe Mo [2] WK apyrHe cpexHell IIoTHOCTH.

Kucaoma asotiad no NOCT 4461, npy HeofxoIMMOCTH OMHINEHHAA meperonkoid, win mo MOCT
11125, pasbapaennan 111 w129

Mopowok uakeressf mo FNOCT 9727 Wil cradgaprisii obpaiel CoCTaBa HHESIA ¢ YCTaHOwWIeHHoH
saccoBoil noaeil Tanana we Gomes 0,00005 %,

Tawwwi no FOCT 18337,

PacTeopid TALTHA MIBSCTHON KoHUEHTRaUHN.

Pacteop A maccopoll KoHuenTpauuy Tarwmea 00001 r/cw’® roToRAT, KAk vkazado 6 4.2,

Pacteop B saccosodi konuentpauny tanmda 000000 rfem® rotopar, kak vEasano B 4.7

Pacteop B Maccoroil konuedTpaud Tanmda 0000001 rfev’ b mepuvio Koaby suecTHMoCTBio 100 cm’
orfpatoT 10 ey’ pacTeopa B, npuanemot 10 om® asorHoil KueaoTsl, pasfagrennod 1:1, ¥ JoMBAOT 00
METKM BOION.

5.3 IloamToRES K AHLTEIY

531 dna rpanydponcudors rpafeea 1 npd onpeieledil MacCopeiy Iojell TAiMa He Oonee
00003 % B cTakaMsl WM KOO BuecTHaocTsio 250 oM’ nosewawT Hapeckw saccolt 1000 r npod
HMEESICEOrG NOPOLIKS WITH CTAHAAPTHOrD O0pAILa COCTABA HHUESTI ¢ VeTaHOmIeHHON Macconoil monei
TALIHA., YHCI0 HABSCOK O0IEHO COOTBETCTHOBATEL MHCIY TOUEK IPAIVHPOBOYHOrO Ipaduika, BEA0Has
EOHTPOTEHEL OTNBIT.

K npofay npraneaiot 1520 oyv® azomioil krcnoTe, pasGarnessoil 1:1, pacTBOPSIOT NPH Harpesa-
HEH. TlpH HenoJsIoBAHHN HHKENSROTD NOPOIHKS PacTROPE UILTPYIOT vepes GuiIbThEl (KpacHad win

k
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fenas meHTal, NPeiBapruTelbie NPoMeTEE 2=3 paza asorHol EMcToTod, pasbasnesdsoi 129, duwnesrps
NpoMEBAKT 23 pata ropaueil Boloi. PACTEOPE BLNAPHEBAIOT 00 obeMa 3—7 oM’ , apuanemoT 40— 350 ey’
BOJL, HATPEBAKT 10 KHMNEHHA, MUIARAAI0T, NEPEROIAT B MEPHLIE KO0 BMecTHMocTso 100 o’

B kot ordupaot 0.3; 1,0; 1,5; 2.0; 3.0 o’ pacTeopa B, B KOOSY ¢ pACTEOPOM KOHTPOARHODD ONLITA
PACTEOP TALIHA He BEOOAT, JOAHEIIOT 40 MeTKH BOOOH H Jaaee HaMepdior aboopbumnio, Kak vkazano g 3.4,

Macca TASIIHA B pacTEOPAX LA MpaivHpoRkd coctanmaeT O, 00000035; 000000 10; 0,000001 5; 000000240
O DCCE0 1

5.3.2 Mna rpagyuposounoro rpadHka 2 npy onpeisIedid Macconkix qoneil TamHa casie 0,0003 %
B CTAKAHE WIH Koabe BMecTHMocTED 2530 v’ nomewalor vaseckn maccoit (0,300 r npof urkenesoro
MOPOILES HIM CTAHAARTHOrD obpasia CoOCTaRd HHKENA © VCTAHORIeHHOH Maccopoil nooeit T, Yucao
HABECOK A0MEHO COOTRETCTEORATE YHCIY TOULK MPAIVHPOBEOYHOTO MPadiks, BToYan KOHTPOMLNEIN OMLT.
HaseckH pacTEOpAIOT, Kak vEazaHo B 5.3, 1, pacTeopLl NEPEBOIAT B MepHBIE Konbi BMecTHMOocTE0 100 v’
spoaat 10; 20; 3,0; 4.0: 5,0 v pacteopa B, B oady W3 K006 © pAcTROPOM KOHTPIEHOMD OMNLITA PACTEOD
TALIHA HE BEOOAT, TOMHBAIDT 0 METEH BoAoH W 1aJee HIMepAnT abcophuMy, KAk VEazano B 3.4,

Macca TannHa B PACTBOPAX 078 rpaavHpoRkH coctasndet O,000001; O,000002; O,000003; O (00004
(b ICACAMNS 1

5.4 Ilposencnie AHATHIA

B craxkan waM Kocldy BMecTHMOCTRID 230 cm’ noMewawT Hapecky npodnl maccoid L0 r npw
QNPEAeTe e MACCORLIY Tome Tainua He Gonee 0.0003 % u smaccod 0,500 ©r npy onpelenedmy MacCoBEIN
gonedt taomma cekimre 0,003 %, npuveaior 1520 cu’ a30THoi kMcaoTH, patbarnennoil 111, pacteopaoT
OpH HATPEEAHHK, BRIMAPHEBAIDT 10 00LeMa T— 10 cM’, Nepepoddar b MEPHYIO KONy sMecTHMOCTRID 100 ca’,
OXTEAAI0T W JOIHEBAIOT 00 METKH BOIO.

HanepamnT abeopbumn pacTeofs NpoiL H COOTRETCTEVIOIIHY PACTROPOL 0718 IPAIyHpORKH MpM LmuHe
BOTHE 2768 Hs, wHpHHe wenn He Godee 1.0 M ¢ Koppexkuded HeceleKTHBHOTD NOrTolUEHHA B TOKE
APIOH: He MeHee JABYX pad, MNoCIeI0naTe/lkHo BROAA MY B aToMuzatop. B 3aHCHMOCTH OT THIE CRAeKTpo-
thoToMeTpa NOADHPAKDT ONTHMANLHE obkes pacteopa or 0,005 go 0,030 oM’ 1IH OMTHMATLHOE BPEME
AIPOIOAEHOND pachLmedHs or 3 oo 50 ¢, [NpoMeiBanT cHoTeMy BOJOR, NPpopepaioT HYISBEYID TOYKY M
CTAOMNBHOCTE MPEIVEPOROUHOTD MpaHia. 08 npoBepki HyJeBol ToOYEH HCIOMbLIVIOT PACTREOD COOTRET-
CTRYREOLIETD KOMTPOABHOID ONLITA, MOIroToRNeHHEH, Kok vEazauo B 4.3,

[Moabop ONTHMANLHEIX TEMOSPATYPHLIY PeHMOnB 1708 ATOMHIATOPR NPOROIIT HEINBLIVATLHG 108
ApHMEHASMOMD CISKTPMPOTOMETPA [0 PACTRONEM TH FpadyHponEH.

PekomeHavesie YoaosHa paboThl AaTOMHIATOPA YEAAHE B Tadawue 2.

Tadanua 2 — Venosun paloTsl amosicETop

Hammen omanee STl Tewneparvpa, "C Bpews.
Cyiika 100—150 2—45
Craonenne 40— 606 In—20
ATOMHEILIHE | 00— 2 300 45

Mo mavennam abeopbUHy PacTEOPOE 114 TPAIVAPORKH H COOTBETCTEVIOWIHM HM MAccaM TALIHA

CTPOAT MPaIyHPOBOUHBE TPApHKH.

Mo 3pavenio aGCopiUHUK PACTROPG NPOOE HAXOAST MACCV TALIHA N0 COOTBETCTEVIOUIEMY IPAIyH=-
POBROYHOMY IpadiHky.

5.5 OdpaboTea pesyisTaTos AHANHIA

Maccosy Q000 TALTHA B npode X, %, BRMUHCAST no dopayne

M
X === 100, (2

roe M, — Macca TAUIHA B pACTBOpEe Npodid, 1)
M — smacca HageCKH npodee, 1.
5.6 KouTpoih TOYHOCTH ANAAHIA
FOHTROTE METPOCIOMMYECKHY XAPDAKTEPHCTHE PEIVILTATOR alanusa nposonat no FOCT 13047 1.

HopsaTHBkl KOHTPOIA H MOTPEHHOCTE METONA AHNATHIA MPHESIeHEl B TabnHue 3,
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Tabanu a3 — J'lﬂFh[L’lTIIEiI KOHTPOAH H IOPCIIHOCTE MOTO0E SHILTHEE

B npowesrax

Honvexaemue JenyckaeMue PacskIeHEE P
Macconan noas PRRTEICH AN PEIVILTATON PEIYALTATOR TPEX I . Marpem oy
TIILIHH OBYX [ PAi] LI Hnapiase LN RREXLEIENER REFY METELI aHda i &
DOpegensHHl 45 popedensHcl dy peajauTaros daatinan O
0, D05 {0002 (100002 HREEITE (00003
0,000 10 10003 [, (0004 HRTEHTS DRI
0, 00030 {0005 (D000 LRUETIT 0000407
0, 00050 {1, 00007 0, 000K 0.0(014 000010
ERTLELEN 0012 (h, 00014 0. 00020 000015

MPHUIOEEHHE A

{CnpaBoaHoe )
bubanorpadua
| TV 6-08-5924—89 Kpacrwumecknil douoneTroasii
| TV 6-09-167T8—95* duanrpe 0beasoneHnbe (KpacHas, Ocnan, CHHAR JCH TR}

= deficreyer va repputopud Pocowitckoil Pepepaimm.
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