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Hacrosmmil cTauzapT He MOKeT GbITE MOIHOCTEI WIH YACTHYHO BOCTIPOMIBEASH, THRAKHPOBAH
PACTIPOCTPAMEH B KAUECTRe OHUHATEHOID WI0aHHa Ha TeppuTopii Poccuiickoil enepanuu Ges paspe-
wenHA PelepalLHorD AreHTCTED MO TEXHHUECKOMY PETYIHPOBAHNI0 H METPOIOTHH
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r o ¢ ¥ 1 APCTBEHHUSBGIMNH CTAHILIAPT

HHKE/b. KOBAJILT

MeTo/ I ONpetenends CYphMbl

Mickel. Cobalt.
Methods for determination of antimony

Jara seeaewnn 2003 —07—01

1 Obaacrs npHMeHeHNs

Hacroammi cTadgapT veTaHABTHEIET CHeKTpodoToMeTpHYecKHA H aToMHo-aBcopiLUHoHHEN MeTo-
Akl OMPeeTeia cyphMEl IpH Maccosoil qone or 0,0001 % oo 0,0020 % s neppaunon urkene no FOCT B49,
HHEEaeBoM nopomke no FOCT 9722 v kobankre no [OCT 123,

1 HopMaTHEHBIC CCBLUIKH

B HacToflmeM CTAHAAPTE HCNOILIOBAHE] CCLUTKH HA CReIyIolie CTaNIapT::
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12308 Kobanet. TexuuyecKHe VCIonHa

B49-—07 Hukenns mepordaueid, TexaHdeckie yoIoBHs

1089=82 CypuMa. TexHHJecKkne yCioBEHa

FE=TT7 Kucnota copHad. Texud4eckHe YCEIoBHA

419774 Harpuil azoTHCTORMCALIH. TexHHYeCcKHe YCIoBHS

420477 Kucnora cepuad. TexuH4YeckHe YEIoBH

446177 Kucnora azotHad. TexuH4eckde VCIoBMA

5TR9—T78 Toavoa. TexuHHyecKHe yoaonHd

069177 Kapbanui. TexuHdeckHe VeIonHA

9722097 [MopolnoK HHEeleRwil. TexHavecKkHe YelonHa

IHEAT=T9 Apron rasoodpasHiii B i, Texnudeckie YCIoBHa
1112584 Kucnota aioTHad oCob0i YHCTOTH. TeXHHYeCKHe YCNIOBHA
1304712002 Hurens Kobaaer., Ofwne TpeboBaHMA K METOLIM aHATHA
1426177 Kucnora comsivad ocoboli yucToTel. TeXHHUECKHE YCIOBHA

3 Obmue Tpedbosanun H Tpedoranus HE30NACHOCTH

O6mHe TPeBoBIHHA K MeTOEaM AHLTHIE W TPeDOBIHNA Be30nacHOCTH [IPH BENOIHEHHH paboT — no
FOCT 130471,

4 CnexrpooTomerpuaeckuii MeTo]

4.1 Meroa anaania

MeToa ocHOBAW HA HEMEPEHHA CESTONODIOME HHA MPH LTHHE BOTHEL 61D iy pacTBOPa KOoMIUTEKCHOMD
CORIMHEHHA CYPEME! C KPHCTLLTHUYSCHHM (IHOIETORLIM MOCHE NPeIEapHTEeILHOND IKCTPAKUHONHON Hi-
EICHeHHA TOIYOTOA.

Haaaune odunnaiseoe
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4.1 Cpeacrea HIMEPCHHH, BCOOMOTATEALILE YCTPOMRCTED, MATEPHANL, PEAKTHEL, PACTBOPLI

CrnekrporoToseTp WIH (POTOEKTPOEONOPHMETD, ODECTeYHEAIDIIHE MPORSIeHHE HIMEPEHHE B 0=
ACTH THH BocTH SR0—620 .

Kucnora azotnan mo [OCT 4461, np veobdxoaMMOCTH OUMIIEHHAA NEPEroMKOi, HIM MmO
FOCT 11125, pasbapaenuan 121, 1:19.

Kucaora conauad no NOCT 311E, npu meobGxonusoctd mo NOCT 14261, pasbannennas 3:1, 1L

Kucaora cepuas mo NOCT 4204, paabGasremmast 1:1.

Harpuit azomicTorkncauil no FOCT 4197, pacteop Maccosoit koupentpamnn 0,1 rfes’.

Onoso aeyxaopscroe no [1], pacreop saccosoll koHuentpaumu 0.1 rées’ B consmoll kMchore,
pasdamneHuol 3:1.

Kpuctanmmuecknil dmonerobklii mo 2], pacTeop Maccopofl KoHuenTpaumn 0,002 rjcwm’.

KapBammua no FOCT 6691, pacteop sMaccosoil konuewtpamian 0.3 riem’

Tomvon no NOCT 3789, npH HeoBXOIHMOCTH OUHILEHHET Meperoi ko,

Cypeya no FOCT 1089,

PACTEOPE CYVPEME HIBECTHOW KOHLEHTPELHHE.

Pacteop A Macconoll konueHTpaumy cvpesid 00001 rfevq™ B crakad eMecTHMoCTRR 600 cv’ nome-
AT HABECKY cypeMbl Maccoil 0,1000 r, npelgapHTeIsHo HIMEILMEHHON B NOPOOK, MPHIHELT 15—
2 en® cepuoil KHCIDTE, PACTROPAIOT NPH HATPeBEAHWHH, PACTROP ONTARIAKT, npanusawnTt 20—250 cu’
BOILL, BHORBL ONTax#naor, npiiusalot 130 oy’ coaamoil kHcnhoTel, pasbamtednoi 1:1, oxiaxnawT, nepe-
BOAT B MEPHYID KONGy BMecTHMOCTEI0 1000 oM’ B D0MHEGIOT D0 METKH BOIOI.

Pactoop B Maccosodl konumeHTpat e cvpbaiid 000001 r/ow’: B Mepuyvio Konby BMecTHMOCTLID 100 cu?
orGupaoT 10 cx’ pacTeopa A M A0MHBAIOT 10 METEH PACTEOPOM COCAHON KHeI10T, paibarmennodi 1:1.

Pacteop B wmaccopoil xomuentpaumy cypsmiel 0000001 rfcw’: B mepuyi Konby BEMeCTHMOCTED
100 cwt” oriupaoT 10 cv’ pactoopa b M 200MBAIOT 10 METKH PACTROPOM COMAMON KHMCNOTH, pasbaBneH-
Mo 1:1.

4.3 IoaroToBka K aNAIHIY
Ana nocTpoeHird rpanyMpoRouHore rpadHka B cTaKkadul BMecTHMoCTRI0 100 naw 130 cw’ orbupaior

1.0; 3.0; 5,00 7,00 10.0; 20,0 ey’ pactoopa B, NpiiHBaoT COMANYI0 KMoTOTY, patbantednyio -1, 10 odbema
25 em’, K pacTeopy NpuOaRIA0T 2—3 KAMIK PACTHOPA ARYXIOPHCTOTO OJ0BA W TIOCTYNAIOT, KaK YKA3aHo
Bd4.42

Macca cypbsil B PACTBROPAX 078 NOCTPOEHHA rpagyvdpoBodHore rpadwea coctamnaer O, 000K ;
O, 000003 : 0,000005; 0,000007; 0,000010; O,000020 r.

[lo sHaueHHAM CRETOMOIOWEHHS PACTEODOR M COOTBETCTEVIOILIMA MM MACCAM CYPLMLI CTROAT
rpaIyHpoBoYHEIH rpafiE C YYETOM IHAYSHIAS CReTONOrNOUENHS DACTEORA, NOAroTORIEHHOMD Dol pRene-
HHS PACTHOPE CVbMEL.

4.4 [lposegenne ananHia

44.1 B crakan win Koaby BMecTHMOCTEN 250 ¢y’ nomMemaoT Hapecky npobul saccoi 1,000 r,
npaaueaeT 15—20 e’ asorHoll KMenoTsl, pasbasnennoit 101, pacTEOPAIOT NPH HATPE BEAHHH, BEINAPHBIKT
ao ofuema 510 cv’, oxnawnmoT W npraneasnT 10 ey’ cepiodl KucioTe, patbamwrennoi 1:1. Pacteop
BLITIAPHBAIDT 00 TPEKPALIEHHA BLOSTEHHA MApOR CepHON KMCIOTE, OMIAMIAKT, TIPpUIHBAWRT 25 cm’
COTAHOR KMcaoTe, pasbamneHuof 1], pacTeOpAOT CONH IPH HATPEBAHHA M OXTEOI0T PACTBOP.

442 K pacTeopy OpHOanifioT 2-—3 Karlltd PacThOpa ABYXIORMCTOND I0Bd, BRISPEHBANT | MHH,
OPUIHEAOT 2 CM PACTBOPA AIOTHOKHCIOTO HATPHA, BLISNHUEIIOT 5 MHH, NPUIHEAOT 23 cv’ Boaw, 2 om’
PACTROPE KApOaMiaa, NepesMelliiEanT PpacTiop 10 NPeKpAlEHNA BROSTEHRA TYIHPLEGE M3a | AepenoIaT
PACTEOP B AL THTENLEHYIO BOPOHKY BMecTHMOCTRIO 250 cv. JonusaoT soay 2o 130 cu’. nproneawt 1,0 cw?
PACTROPE KPHCTATIHYeCkoro duomeToporo, [0 ev’ Toavona W BCTPANHBAIOT BopouHky 30 c. Bonpwvio dady
NEPEHOCAT B JAPYIVIO JeAHTETLHYI0 BOPOHEY BMECTHMOCTEI 250 cm’, a opranmveckyio daly nepesoast w
MEPHYI Kouhy BMecTHMOCTEIO 25 oy’ . T10oBTOPAIT IKCTPAKUMIO © HOBOH NopuMeil Tomyora, Boauyw daty
OTOPACHIBAINT, 4 OPraHieckyi NepeBoIaT B TV e MepHyio Koaby,

HaMepsioT CRETONOMMOLIEHNHE pAcTRopd Yeped 10=—13 sMuM Ha cnekTpodoToMeTpe P LTHHE BOJH LI
B0 M WK Ha hOTORTEKTPOKONOPHMETPE B JHANAIOHE LTHH BOAH 380—620 HM, HCNONLIVA B KAYECTRE
PACTHORE CPaBHeHHd Ty,

Maccy cyVpeMBl B PACTREOPE MPOBE HAXOIET 00 TPUIVHPOBOUHOMY Mpapuky.

4.5 OdpaboTia pesyILTaTos aHATHIA
Macconyw Domo cypeMel B npobe X, %, nRaUcamoT no Gopuyae
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iM_— M)
T T, y
roe M, — Macca cyphMbl B pacTeope npodel., r;

M, — Mmacca CYPLMEl B pACTROPE KOHTPWILHGID ONBIT, T3

M — macca HapeckH npolbol, 1.
d.6 KOouTpOIE TOIHOCTH AHATHIA
KOHTROIE METPOIONMYSCKHR XapakTEPHCTHE PEIVILTATOR aHANAsa nposonat no FOCT 13047 1.
HopuMaTHBEl KOHTPOIA M HOMPEMHOCTE METORA AHATHEE NPUELIeHL] B Tabmuue 1.

TabGan ua l — HUPM..':IT.I-:IHEJ EOHTREEE H ITOTPEUIHOCTE MOTONE BHAUTHTA
B npowewtax
Aofryckie wbie Nonyvikarmne N .
Macconan poas PUCKORAZHHE PEIFILTITOR PACANEIEHAR PEIYBTATON l:l.dmynl..luullu. MorpewsocTs
CYPRME ABYE IAPLIAEN hH KX TPEX MUaL]EISHEY pACKOAACRNA ARYX METOMA LS A

onipeseae i onpLnenenuil oy pedysraTon ahdauin B

0.00010 0, 00005 0, D0 0,00010 O, OO0T

0, 0020 0. 00008 000010 000016 L0001 1

0, 00030 000010 f, 000 2 0, 00020 0,000 4

0, 00050 0.00015 0001 S 0, 00030 (0002 |

0,00 100 0, 00020 i, 00024 0, 00040 000028

00,0020 {0003 i OO 0,006 [, D004

5 AtomHo-abcoplunoHAH MeToq

5.1 Meroa anaman

MeToo OCHOBAH HA HIMEPEHHH NOTIOWEHHA NP LIHHE BoaHLl 2177 HM peloHAHCHOTD HATYYeHHA
ATOMAMM CYPLMEL, COPAIVIOLIHMHACH B PE3VILETATE ATOMHIALHH PACTEOPE [TPOGLHI .

5.2 Cpeacrea HIMepennil, BCOOMOTATEALNLIE YCTPOHCTEA, MATEPHANL, PEAKTHEL], PACTEOPL

ATOMHO=-A0COPOUHOHHEBH cnekTpoipoOTOMEeT, GOECISYHBAINIIHE MPOBEIeHMEe WIMEPEHA ¢ 2NeKTpO-
TepMHuYeckoil aroMHzannell, KOppeKnun HeceJeKTHRHOIO MOTNoMeHHS H anTOMATHIMPOBAHHEVIO 00134y
PACTHORG B ATOMHIATORN.

Jlamna ¢ NonksM KaTogosM 1nE Bo30ya e A COeKTPAnLIOH THHHN CYPLMEL.

Apron razoofpasueii no FOCT 10157,

Ounerps obeoaedyse o 3] wim apyrue cpenyell ToTHOCTH.

Kucaora asotvaa no FOCT 4461, npi HeobXOAMMOCTH OUMIIEHHAA MEperouKoi, HIH 1o
FeCT 1HE2S, pasbasnennan 1001, 129, 1:19.

kKucaora cepuad no MOCT 4204, pasGapnennan 1:1.

Mopowox Hukeneesi mo FOCT 9722 wid crauaapTHeL ofpalen cOCTARA HHKEDH © YeTaAHoRIeHHOi
smaccorol nogei cypeMel He Goaee 00001 %.

Kodamst no NOCT 123 wan cradaapTHeii obpasen coctam KobannTa ¢ VeTAMOWIEHHON Macconoil
doneil cvpeave He Gonee 0,0001 %.

Cyvpesa no FOCT 1089,

PacTROpE CYPLME HIBECTHOH KOHU2HTPLMA.

Pacteop A saccopoll KoHuedTpauuy cypestl 0.0001 rfes? roTomar, Kak veasago & 4.2,

Pacteop b Macconoll KoHumenuTpa M cvphiie 000001 r/ev’ B Mepuvio Konby eMecTHMoCTLI 100 cm’
orGHpaoT 10 ey’ pacTeopa A M IOIHEAIOT 00 METEM a30THOM kucnoTol, parGarnenmod 1:19.

Pacteop B wmaccopolf xomuedHTpaumm cypsmul 0,000001 rfcw’: B smepuyin Konby BMECTHMOCTLID
1M en” oréupasor 10 oy’ pacTeopa B ¥ D0AMBAKIT 00 METKH a30THOH KMcnoToil, paiBasienmwoi 1:19.

5.3 IoaroToRES K AHANEIY

530 dna rpaogydposoudoro rmpaduea 1 npe onpeleiedHdd MacCoBLIX Jo01eR CVpBMB He Doges
0,0010 % B crakamis HIH Koa0M puecTHMOCTLE 250 cu’ nomewawTt wapeckw saccolt 1,000 r npod
HHEEISEOID MOpOlHKa HIH K0DankTa WIH CTaHJapTHOr odpalla cocTaba HHEETA WIH KoGAnkTa ¢ YoTa-
HORTEHHOH MaccoBoi novel cyphMil. YHCIT0 HARECOK JODEHO COOTBETCTROBATE WHCIY TOMEK TPIVHO-
ROUHOTD TPk, BEOUAS KOHTPOALHLGL onuT. Hapeckn pacTBOPAIOT TIPA HArpeBaMHl 0 1520 cm’
ATHOH KHCAOTE, pasbamteddoi 121, wunarar 23 s, [lpH HCnoas3osaHHe HHESIEBOTD NopoiHKa

K
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PACTROPEL (PHALTEYIOT Yepes GHIsTpi (KpacHads WM Delad JeHTa), npeasapHTeIsHO NPpoMETEHe 2—3 pasa
AIOTHOH KHCchoTol, pastasner o 119 hunsTpll NpoMuieaoT 2—3 pasa ropadeil poaoi. PacTeopkl GLINa=
PHERIOT 10 00LeMa 5T oM’ npransasoT 50 oM BoJaLL, HATPEBRAIOT 10 KHITEHHH, OXTAREAI0T, NepenoiaT
B MepHEE KONBE BMeCTHMOCTLIO 100 cn’.

B xonber omdupator 1.0; 2.0; 4.0; 6,0; B,0; 10,0 e’ pacTeopa B, B xonby ¢ pacToopoM KOHTPOILHOMD
OMEITA PACTREOP CYPhAM L HE BEOIAT, JOIHBAIOT 00 MeTKH BOIOH H HIMesioT abcopduUMio, Kax vEazaHo B 3.4,

Macca cyphaMBl B pACTBOPAX 18 rpaayHpoRky coctasager 0000001 0.000002; O, 000004; O, 000006
O, 000008 ; 00000110 r.

5.3.2 Mna rpanydpobouioro rpadidia 2 NP onpeteieHid MACCOBLIX 10ell cvpbMil cebime 00010 %
B MepHEIE Koabs BMecTHMOCTEI0 100 ey’ orBrpanT no 20 oM’ pacTBopa KOHTPOILHOIO OMNLITA, NOAM0TOR-
JNEeHHOTD, Kak yvEasauo n 3301, seomar 1,0; 2,00 4,0; 6.0; 8.0; 10,0 ey’ pacreopa B, B onuy n3 konb ¢
PACTROPOM KOHTPONEHOMO ONBETA PACTEOP CYPEMEI HE BREOOAT, IOUIHBAKT J0 METKH A30THOH KHCIOTOH,
pastarteHdci 1119, | HasepsoT aGcophiHe, K3k yEa®aHo & 5.4,

Macca cypeMBLl B PACTROPRAX 18 MPEIVAPORKW VEasana g 3.3.1.

5.4 Ilpomenenne anamnia

B cTakam wam Koaby BMECTHMOCTEIO 250 cM’ noMewawT Hapecky npobnl Maccoit 1,000 r, npuan-
ganT 1520 oy’ asoTHol KHcHOTh, patbasnendoil 1:1, pacToOpAIOT NPH HATPEBAHWH, BLIMAPHEANDT A0
ofLema 5—7 oM, oOAKIAI0T, MEPEBOIAT B MEPHYRI KOIGY BMecTHMOCTLI 100 oM, TOAHBRIOT 10 METKH
BOEC.

MMpn macconoit jone cypeMel ceesire 0.0010 % & mepiyio konby ssmectuMocTee 100 cu® orGupaioT
ANMHEKROTHYIO YacTk ofnesom 20 cv’, J0nHBAIOT 0 MeTKH a30THOH kHenoTol, patbanmennoi 1:19,

HMamepaior abeopdumo pacTopa npodLl B pacTBEOPOE 1UTH FPATVHPOBKHE MPH ATHHE BOAHEL 217 6 M,
WHPHHE Wennd we Gouee 0,3 UM © KoppekuMel HECEISKTHRHOTD NOKICMENHA B TOKE aproHa He MEeHee ARvX
pai, NOCHeIoRITe LG BROIA WX B aTOMMHIATODR. B IBHCHMOCTH OT THNA cnexTpodToMeTpa no i HpaiT
OITHAMANLHEL 0B BeM pacTROPE, BROIAMEIA B aToMuzaTop, oT 0,010 mo 0,050 cM? WK 0NTHMATEHOE BPeME
AIPOITEHOTD pacneLieHyd pacteopa oF 5 o0 30 . TpoMBBAKOT CHCTEMY BOOOH, NPOBEPANT HYIEBYRD
TOMEY H CTabHALHOCTE MRIVHpoBOUHOTS rpaduea. [L1g npoeprki HYIER0H ToOUEH HCTOILIVIOT PacTBEOp
CODTEETCTEYIGIIETD KOHTRPONLHOMD OMBIT, MOOroToRTeHHEN, KAk yEa3aHo B 5.3,

[Toabop ONTHMANLHEY TEMOSPATYPHLIN PeHEMOB 15 ATOMHIATOR OPOBOIAT HHEAMBHIVATLHG 115

NpHMeHAeMOrD CNekTPodoToMETRA (10 PACTROPAEM 08 IPagaviponky. Pexoserivenrule YVoIoBHa pasoThl
ATOMHEITOMR VEAIAHE 6 TabaHne 2,

Tabnuua 2 — Yonosus padoTel aT0MHIETORL

Hiiiee no=a e CTianm Teuneparypa, "C Bpewa, &
Cyuika 150—E60 2—M
Oaonenne B0 —S00 10— 20
ATOMHEILIHA 2000 —2 100 45

Mo sHagensan abCOPGLUAN PACTROPOR LMH MPAOYHPOBKH H COOTBETCTEYIOUIHM HM MACCAM CYPLMLI
CTPOAT MPagyHPOBOUHBIE TPaMHKH.

[lo anavenno abcopbUHK PacTBOPa Npodil HAXOAAT MACCV CYPLME N0 COOTBETCTRVIOIEMY TPAIyH-
POBOMHOMY rpadiiy.

5.5 OdpaboTea pesyiLTaTOn ANANALA

Maccopy Jom0 cypeMEL B npobe X, %, BREMHCIMIOT N0 Gopsyne

M
= _* 2
X= -+ K100, (2}

roe M, — smacca cypbMbl B pacTeope npobel, 1)
M — sacca HapecKn npobl, 1)
K = goodupuunedT pasbapieHus pacToopa Apobsl.
5.6 KouTpoih TOYHOCTH ANAANIA
FOHTROTE METPIOMMYECKHX XAPAKTEPHCTHE PEIVILTATOR amanusa nposonat no FOCT 13047 1.
HopuMaTHBE! KOHTPOAA W OOTPEIIAOCTE METO0A AHATMED DpHESIeH Ll & Tabnuie 3.
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TaGanua 3 — HopMaTHEL KOHTPHNIA B IOPEIIHOCTE METINLL AHATNEL
B npowesrax

Jdanycraesme Jdanyckues ke
Maceonun noaw PACKDMIE HHH PEiYARTATON PHCKDEAZHNN PEayILTATOR _':I"““._“uu““u ) Muorpeuw HacTe
CY P AUYE MAPLAACILHEE TPEK NAPIAALALHEEE PREKCMILEHICA ARFX METENE dHLINEn &
anpeseienai oy anpegesennii g PEIyALTNTOR At aa
0,000 0 (), (M3 (00004 0 LR {00004
0, 0002 O (0005 0 RIS HRUEHES
0, 0030 {00005 000006 0,00 10 {.00007
0, 00050 000007 0, 00008 00014 0.00010
RN 000012 000014 {1, 06e024 00017
0, 00200 0,00020 0,00024 .40 000028

NMPAHNTODAKEHHE A
{CnpanoyHoe )

buianorpadgna

[1] TY 6-0F-5393—88 Onowso (1 xiopua 2-soaHoe {000ED DEVXIOPHECTOR ]
[2] TY 6-09-53924—89  Kpuerarimseckuil huoaerorkil
[3] TY 6-09-16T5—95" @uuipipnl odemoieHHEE (KPRCHEs, DEIEd, CHHAR JTEHTR )

*= Nedcraver #a teppumopus Poconiicxod Denepammn.
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