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M E K I'0 C ¥ J APCTUBEHH bl i C T AHIAPT

HHKEIb. KOBAILT

MeToau onpeleteiss cepedpa b HHKEDE

Mickel. Cobalt. Methods for determination of sibver in nickel

Jara seenenna 203 —07—01

1 ObdaacTe NpUMEeHEHRA

Hacroammil cTanaapT yCTAHARTHEAST ATOMHO-aGCOPOUHOHHLIE METOAL ONpeleleHHd cepefpa npu
sacconoi pone or 0,00001 % no 0,0030 % b nepoaudos Hukeae no DOCT 849

2 HopmaTHBHBIE CCHLIKH

B macTosuues cTAHTAPTE MCMOILIOBAHE CCLUTEH HA CIOSIVIOMIe CTAHIaPTLI

IMOCT 84997 Hukens nepeiudbiil. TexHHyeckne yelonHA

['OCT 446177 Kuctora azotHad. TeXxHMHYECcKHEe YCIOBHA

MOCT 343775 Auerwie pacTBOpeHHBIH ¥ razoodpasHsil TexHHdeckril. TexuHyeckHe YoaopHa
IMOCT 653630 Cepebpo 1 cepeGpanie crinaskl. Mapkn

MOCT 972297 [Nopomiok HHEEmeRLA. TexXHHIeCKHE YCIORHA

MOCT 1013779 Aprod razoobpasHeil 4 suaEnid. TexuuuyeckHe YeioBHA

MOCT 1112584 Kucnora a10tHas ocoboil yueTorel. Texnugeckne veIopHHa

[OCT 1304712002 Hukenw, Kofanet, Odmme TpeboBaliA K MeToOaM aHaiiaa

3 Odmme Tpedosanna # TpedoBaHUA HEIONACHOCTH

Ofne TpefoBAHHA K METONAM aHANTH3A U TPeBoBAHHA GeI0NacHOCTH MPH BRMOAHEHHH PaboT — Mo
MOCT 13047.1.

4 AToMHO-ZDCOPOUHOHHBIN METO ¢ MEKTPOTEPMHTECKOI aToMHIaANHEH
(ana maccoswX noneil cepedpa or 0,00001 % ao 0,0010 %)

4.1 MeToa anannia

MeToa ocHOBIH Hi HIMEPEHHH MOTTOIHEHHA NMPH LIHHE BOJHE 328, 1 HM pe3oHaHcHOrD HamyySe i
ATOMAMH cepedpa, oSpasVIOUIHMKCH B PEIVILTATE EKTPOTEPMHYECKOH aTOMHIAURN PACTROPE NPl

4.2 CpeacTea wiMepensil, BCIOMOTATEILALIC YCTPORCTEL, MATEPHAIL, PEAKTHER, PACTBOR

ATOMHO=-A0COPELUHOHHE cite KTpodfoTose T, 0bec NeuHBamwnil npoeeieHie HaMepeHHi ¢ 2NeKTpo-
TEPMUUSCKOH aTOMMIAUMEH, KOpPpeKUHiy Hecee KTHEHOMD MOCTOWEeHHA 1 ABTOMATHIHPOBAHHYIO [Mogauy
[EICTBOPa B ATOMMEETOR.

Jlasmna ¢ modeM KaToaoM 118 BoIDYEIeHHS CIeKTPATEHON THHHN cepedpa.

Aproi rasoobpaivsil no [OCT 10157,

MuneTpe obessoneHHbe mo | 1] Wi apyrie cpenHei mIoTHOCTH.

Kucnora azorvas no [OCT 4461, npr weodNODMMOCTH OMHIIEHHAA [OEPErOHKON, WIH 1O
OCT 11123, pavbasnennan 121, 129w 1019,

Hanamae ofmumaasnoe
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Mopowok uxkenresuid no FOCT 9722 wiu cTanaaprTiisil ofpasell COCTaBa HHKENA © YCTAHOBIEHHOH
Maccoeoi gonel cepebpa.

Cepefpo no N'OCT 6836

Pactoopsl cepebpa HIReCTHON KOHMIEEHTPALIHIN.

Pacteop A maccopoll KonugHTpauun cepedpa 00001 r/cu™ B crakad BMecTHMOCTEIO 100 cy® nome-
AT Hapecky cepedpa Maccoli O, 1000 r, npuansaoT 1520 cu® asoTuoll kmenoTel, pasbannesyod 1:1,
PACTBOPAKT MPH HAMPEBAHHH, KHOATAT 2—3 MHH, OXIAA0A10T, NePpeBoasT pacThop B MepHyie kondy
EaecTHMOoCTEG DOIOO ex?, npuansaT 30 cw? aaorHol KHCIOTE, padbaiiedsaol 121, I00HBa0T 10 MeTEH
BOROMN H XPAHAT 6 3aTEMHeHHOM MECTE.

Pactoop b Maccosod KonuenTpanus cepebpa O0,00001 r/cy?: B MepHyIo KOady pMecTHMOCTRI 100 cum?
oroHpamwT 10 ca’ pacteopa A ¥ I0AMBAKT 10 METKH A30THOH KMCIOTOH, pasbapneHuod 1219,

Pactoop B sacconod konuenTpaumy cepedpa (L00000D] rfow® B MepHyD KO0V BMECTHMOCTLIO
LO0 ca® orbupaor 10 cx? pacteopa b W I00HB2I0T 00 METEH a30THOH KHCcIoTol, pavbarnennod 1:19,

Pactoop [’ Maccopofi xouuentpaume cepedpa 00000002 r/cw®: B Mepuvie Konby BMECTMMOCTHIO
100 car® omoupaioT 20 o pacTeopa B M I0NMHBAKDT 00 METEH A30THOH KACKOTOH, pasdamnenHoi 119

4.3 IMoaroToBa K ANATHIV

4.3.1 dna rpagyvpoBoddors rpadmka 1 npy onpegeredid MaccoBsLx gaoaeil cepebpa we Gonee
00001 % m cTakaHll WOH KoA6L BMEeCTUMOCTLM 250 camd nomeuraoT waseckd saccoil 1,000 r npob
HHESNEROTE MOPGIUKD WAIH CTAHIApTHOTO ODpSUa COCTARd HMHESRA © YCTAHOBIEHHOH sacconoil nonei
cepefpa ve Gonee 0L00001 %, Yucno Habecok DOMEHO COOTRETCTROBATEL WHCIY TOUEK MPAIVHPOBOUHOID
rpadika, BETIONAA KOHTPORIEHLIH ONLIT.

K npodas npraMeanT 13=20 cu? a3oTHOR KHCIOTEL, patbapieHduod 121, pacTEOpIIOT NpH Harpe-
parHi. [Tpe HCMoOLIOBAHHE HUEKSNCBOTO NOPOLIKD PACTEOPL (IILTPYIT Yyepel (pUALRTPL { KpacHan
WiH Denad nedTa), NpejBapHTeNsEHO NpoMBTeEe 2—3 paza azoTHod kdcnoTod, pasbasiendod 1:9,
hHaeTp npoMeleaT 2—=3 pasa pogod. Pacteopil pROapHeanT 1o obwesa [0—=I15 cx’, npUaHBawT
4150 ca’ BOAL, HATPEBAOT A0 KHOeHMA, ONLAKIAAKDT, Mepepoddr & MePpHEE Kondhk BMECTHMOCTLED
LI TER

B wonbe oréupator 0.5; 1.0; 2.0; 4.0; 5,0 cx® pacteopa [, B Kony ¢ pacTsopoM KOHTPOILHOTD ONLTA
PACTBOP cepedpa He BROAAT, JOHEAIOT 10 MeTEH BOI0H M HiMepaoT aboopbuMie, Kak vkazado b 4.4

Macca cepebpa B pacToopax [aa rpagyMposoudoro rpaduka | coctanmaer O,0000001; 0,0000002;
{1, 0000004; 0, 000000%; 0,0000010 r,

4.3.2 [lna rpaoyHposouHoro rpadiMka 2 npy onpedele HHH MaccoBrx gonell cepetpa cerime O0,0001 %
o 00010 % B cTakaHel WIH KOI0E BMecTHMOCTEIO 250 ov? nomewanT Hapecku Maccoil 0,500 r npob
HHKENEREONe MOPOIIKA HITH CTAHIAPTHOMD ODpasUa COCTARD HHEENd ¢ VCTAHOBIEHHOH MaccoBoi poned
cepefpa ve Gopee 00000 %. Yucno Hapecok HONAHO COOTBETCTRORATL YHCIY TOUSK [PAIVHPOBOUHOIT
rpafed, BETHOYAE KOHNTPOIEHEIHR ONBIT.

MNpobi pacTeopaioT, Kak ykazauo B 4.3.1. B mepune konder otoupatot 0,5; 1,0; 2.0; 3.0 4,07 5.0 cwm®
pacTeopa B, B K0A0Y ¢ pACTEOPOM EKOHTPOILHOID ONBITA PACTROR Cepedpa He BBOOAT, JOIHBAINT J0 METKH
BOACGH H H3MepHIoT aDoophuHK, KAk YEasano B 4.4

Maccea cepebpa B pacTmopax L8 rpagyvposoddoro rpadwmka 2 coctasnaer (000005 0 00000110;
(0, D000020; 0,0000030; 0,0000040; 00000030 T,

4.4 lpopenense ANAIHIA

B crakan wiv konby BMecTHMOCTRIG 230 cam® mosenawnT Hasecky npods saccod 1,000 r opu
OnNpeacieHHH MACCOBLX Joneil cepeGpa He Gonee 0.0001 % wnu saccoil 0,500 r npH onpegeneHHH
MACCOBLIN Oociei cepebpa ceuime 0.0000 % nprideanT 1520 o azoTuol KHCIOTRL, pasGansensoi 1:1,
PACTROPAIOT [pY HATPEBAHKH, BHIAPHBAMKT 00 00LeMA 3—T CM7, OOUIAIAINT, NEPpeR0aaT B MepHYIO Kooy
BMEeCTHMOCTEID 100 cu?, ZoHBAIOT 00 METKH BOA0N.

HMamepaoT aGcophUHIe PAcTROPA NPODLL M COOTRETCTEVIOWHX PACTHOPOE 1IH MUIYHPOBKH TTPH LTHHE
BoTHEE 328, 1 BM, wHpHHe wend He Gomee 10 UM ¢ Koppekuded HeCeneKTHEHOTO MOTHUEHHA B TOKE
Aproda He MeHee IEYY pas, NOCIeloBaTelkio BEOIA WX B aTosKIaTop. B 3asMcHMOCTH OT THIOA CNEKTRO-
hoToMeTpa NOAGHPAOT ONTHMANEHL obkesm pacteopa oT 0,005 o 0,050 cuM® HAM ONTHMANTLHOE BPEMA
AIPOIONILHOTD pacnelieHud o 5 g0 30 ¢, [1poMLBAIOT CHCTEMY BOOOH, NPOBEPAINT HYIEEVID TOUKY H
CTADMIEHOCTL TPATVHPOROYHONS rpaduea. g npopepky Hyaesoll TOUEM HCNOABIVIOT PACTROP COOTRET-
CTRVIOIUETD KOHTROIEHOND OMETA, NOOrOTORTEHHLIN, Kak vraso 6 4.3,

[MonGop oNTHMANTEHEX TEMIEPATYPHLIX PEXHMOB ANA aTOMHIATOPA MPOBOIAT WHAHBHIYLILHO UL
MPHMEHAEMOTO CHEKTPOdRTOMETRA N0 PACTEOPAM ATH IPAIVHPOBKHA.

Pexosenayemse YOTORHE PADOTH aTOMHIATOPA YEAIANE! B Tabnuue 1.
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Tabnuwoa | — ¥enosus pabors AT0MESTORL

Has s ewonad e CTaamMM Tesmpeparypa, "C Bpesn, o
Cyuka 50— i60 2—=20
Oritenme 40— [—20
ATOM M AALLIH [ G — 2300 45

Mo swavenmay abcopiuMK PACTEOPOE JUIA TPAIVMPOEKH M COOTBETCTEYIOLIAM MM Maccam cepebpa
CTPOAT FMPAIVHPOBOYHEH rpadm.

Mo 3pavennmn abcopbUurH pacTEOPa NpoHhl HANOLAT Maccy Cepedpa Mo COOTESTCTEVIOUIEMY TPaTyH-
PoBoYHOMY Cpadury.

4.5 ObpadoTEa peIvALTATOR ANATHIA

Maccosyvio gomo cepebpa B npode X, %, BRMHCASNT Mo dopayne

H.'I
X ===100, (1)

rae M, — macca cepepa B pacTeOpe npodul, )
M — sacca HaseckH npodel, I
4.6 Kounrpoas TOUROCTH ANAIHIA
KonTpois MeTpoiorHYec KHY XapakTepHCTHE PeiyvILTaToR aHaInE nposoadar no DOCT 130471,
Hopmarnes KOHTROAA W NOTPEWHOCTE METOZA AHANNGA NPpHEeleHK & Tabanue 2.

Tadauwua 2 — HopuatHis KOHTPRUIR W NOMPELIHOCTE METO SHE W8
B npousHTax

Macconas moay cepeh
pa

[onvekeemue
PACKIKAEHEHND
IV ALTATOR ANV
IAPLIAE] hHEX
TRT8 I Lol Ll B ALY n'-:

Aonvekaem e
AR IEHAY
PCAFIETATHN TREX
AR e B E
orpelzaes i dy

Aonycxags e

PUCKOEATHHE LNVE
ME3yALTATOR aHaan s 4

Horpe o Th e TooL
aHLTIEIa A

(000 10 LRITEIT HREITE {0, (000 L, (RONT
(b, OO 30 0,000 10 0.000012 (OO0 0,000 4
(000 5 0. 00002 0.00003 (004 0, 00003
(O [ 0,000 3 0.00004 11, (MG 0, (004
(O3 (.05 0.00006 0,000 10 0, 00007
(.05 0,00007 0.000% 0.0don4 0, 00010
R 0,000 12 0.000714 10, (0024 000017
{0000 0, ()20 {0, 00:024 {1, (304 0,00028
(.0030 {1,003 (M4 {0 (s 0, (004

5 AroMuo-abcopduHoHHbI METOL ¢ NIAMEHHOH aToMH3aumei
(A8 MaccosuX donei cepedpa or 0,0002 % mo 0,0030 %)

5.1 Meron anannaa

MeToa ocHOBAH Ha HIMEPEHHH MOIAOIHeHHA MPH LTHHE BOIHE 328, 1 HM pesoHaHCcHOND WATYYSe
ATOMAMH Cepedpa, oDPAIVIOIIMMHCH B PEIVILTATE ATOMHZANHH NPH BEEIEHHH PACTROPA MPodLL B IETAMA
AUETHIEH - BV,

5.2 Cpeacrea MiMepennil, BCOOMOTATEIMILE FCTPOHCTEA, MATEPHANL, PEAKTHEL, PACTROPH

AToMHO-abCcopbUHOHHEIH cnekTpodoToMeTp, obecreyHBARILHA NPoBeIEHHE HIMEPEHHHA B NIaMeHH
ALETHIEH = By,

Jlamina ¢ NooEM KaToaos 418 BOAGYEIEHNS CIeKTRanEHoH THHHE cepebpa.

AueTinen razoofpaiueit no FOCT 5457,

OuneTpel 0beasoneHHbE N0 [ 1] Wik apyrie cpenHeil mIoTHOCTH.

Kucnora asomuaa oo NOCT 4461, npr HeoBXOAMMOCTH OUHUIEHHAA MeperoMkoid, HIH no
MOCT 11125, pasbasnennas 1:1, 1:9 1 1:19.

Nopowok uukenresuid mo NOCT 9722 wad cTadIapTHLii ofpasell COCTARA HHKENA © YCTAHOBIEHHOMN
macconoi Jonei cepedpa we BGonee 0,0002 .
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Cepebpo no NOCT 6836,

Pacteopil cepebpa HapeCTHOH KOHLESHTPALIHH.

Pactoop A maccopoii KonuedTpanuu cepedpa 0,0001 r/cv? roToedT, Kak vkasado B 4.2,

Pacteop b smaccopoll KonuenTpatmyu cepedpa 000001 r/cy? roTopaT, Kak veazamo g 4.2,

5.3 [MoaroToBKa K AHATHIV

At rpanyVHpoBOYHOND TPApHES B CTAKAHEL WIW KOO0 BMECTHMOCTEID 230 cal’ MoMelamnT HABSCKH
saccoit 3,000 r npob HHKEeNeroro NOPoOLIKA HIH CTAHAAPTHOrD odpailia cocTina HHKENd © yeTaHoBIeHHoH
Macconoi gonedl cepedpa. YHcao HABSCOK TOJGEHD COOTRSTCTRORATE YHCIY TOYEK TPAIdyHPOBOYHOND Fpa-
KA, BEIOYAS KOHTPONLHEN OTLIT.

K npoGas npaaMsaT 2530 co? a30THOl KHCAoTe, paabantenvod 111, pacTRopRIOT NpH Harpesa-
HHH. [1pH HCOOAIEIOBAHHH HHELISEOTO MOPOLES PECcTROPE PMABTPYVIOT Yepes uuibTp! (KpacHad wid benad
JeHTa), NpeiBApHTeTEH0 NPOMBITRE 2—3 paid as0THOH KHCroTod, pasbanternol 129, pUAILTPE NpOMBIBAIOT
23 paza ropauel sogofl. PacTopll BMTEApHBAIOT 10 ofkenma [0—135 cu?, npiomubaot 4030 cvd BoALL,
HArPEBAIDT 00 KHITEHHA, OXNTARIAKT, NEPeRoAT B MEPHLE KONOL BMeCcTHMOCTLR 1M ca’.

B xoném orGupawt 0,5 L,0; 2.0; 4.0; 6.0; ¥.0; 100 cv® pacteopa b, B Kondy ¢ pacTBOPOM KOHTPO k-
HOMD ONETA PACTEOD Cepelpa HE BEOIAT, JOOHBIIOT A0 METKH BOOOH H HIMEPAOT abcophuHIo, Kak VEAKHO
B34,

Macca cepebpa B pacTROPGX A0 TPagvHponkn coctataet (,000005; 0,0000010; O, 000020; 0, 0000440;
{0, DO0O6D; O,000080; 0,000100 r.

5.4 Ilpopencnne anammsa

B crakad My Eoady BMECTHMOCTER 230 cM® MOMe AT HABSCKY NPobe Maccodt 3,06 r, npaaieaoT
2530 cv? amoTHON KHCNOTRL, pasbasnedHol 1:], pacTnOpAIOT MPH HAMPERAHHH, KMOATAT 2—3 MHH,
BEMAPHEIIOT 00 00LeMa 1320 cu?, npaneaoT pomy 1o 5060 o, oXITARIAKT, NepeRoIdaT PACTROD B
MEPHYID KOnDyY BMecTHMOCTRR T oM, BOCTHBART 10 MEeTEM BOaoH.

HMamepsor abeopfuuin pacTeopa npodsl ¥ pACTEOPOE 118 MPATYHPORKH MTPH LTHHE Boainl 328, 1 1a,
WHpHie wenn He fonee 1,0 HW He seHee BV pal, NOoCIeI0BaTelLHe BBOOA MX B ILIaMHA, NMPOMBIBRIOT
CHCTEMY BOOOH, NPOBERS0T HYIERVID TOUKY H CTabMIBHOCTE MPAIVHpOBOIHOro rpadmka. Jnda npopepemx
HYTER0H TOUKH HCNONLIVIOT PACTEOD KOHTPONLHOTO ONLITA, TOIrOToRIeHHBIE, Kak VEasaHo & 3.3,

Mo asavernas abCOpHUNH PACTEORGR LT FPAIVHPORKH H COOTBETCTBYIOIIMM MM MaccaM cepehpa
CTPOAT FPAIVHPOBOYHEIN rpadus.

Mo 3pavendo abcopblHH PACTEOPE Npobkl HANOITAT MACCy Cepedpd Mo rpagyHpoBOMHOMY rpafHEy.

5.5 OdpaboTea PerviLTATOR AHATHIA

Maccopyio nonmo cepebpa B npode X, %, BRMHCAAOT Mo Qopaie

]HI'

J:’=M

104, (2]
roe M, — macca cepedpa B pacTBOpE npodul, T}

M = macca HABECKHW NMpob.l, T.

5.6 ROHTPOAE TOYHOCTH ARLAMIA

Koutpois MeTpoiorHYec kY XapakTepHCTHE PesyILTaToR aHa i nposogdar no DOCT 130471,
HopMatuee KOHTPOIA W NOTPEMHOCTE METOAA AHANHA NPpUBeleH B Tabanue 2.

MPHIOAKEHHE A
{CrpassrHOE |

Bubunorpadun

[T} TY b-(H-1678—05* Prnerpe obesoieHHREe (KpacHas, Genad, CHHAA ACHTE)

* Medicreyer Ha tepputopan Poconiickoil Denepaunn.
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