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Indium. Spectral method for determination
of gallium, ron, copper, nickel, tin, lead,
thallium and rinc

OKCTY 1709

Mata seepeans 01.07.78

HacTofIHA cTaHIApPT YCTAHABIHBAET CMEKTPAILHBEIA METON OMpENcASHHS IALTHA, XEMS3da, MEemH,
HHKEAA, ONOBA, CBHHLA, TATHA H LHHKA B HHIWH TPH MACCORLIX JONAX B [MPOUCHTAX:

= rawmms or 0,0001 go 0,005;
wenesa ot 0,0001 go 0,01
weny ot 0,0001 o 0,002;
Huxean ot 0,00007 oo 0,005;
onosa ot 10,0001 mo 0,01;
ceuHua ot 0,0002 oo 0,01;

- tanaua ot 0,0001 ao 0,005;

- unHka ot 0,003 mo 0,04, :

"-]’T'IP'!:ﬂ'E-.ITI:HI'IE EEIIIICP':'I'EHHHH I'IPHHE'EEH B HHIHH NMPpOBOOAT OO METOIY -'!TPEI STANOHOR= & H[:-n,&pﬁ[-u-mu
MpHMeced M3 KPaTepa YIoAkHOO AMEKTPOOa B AYTe NOCTOAHHOMD TOKE.

Tlepen aHANH3OM NEPEBOIAT Mpoby B OKCHA MYTeM PACTBOPEHHA B 230THOH KHCAOTE H NPOKATHELHHA
B MydeanHod neyd npu 400—500 °C B Teyenue 30—40 mun fo monHoro yoanesss okcHaos aszora. [Tpa
ONpeleleHHH COIepXaHHA TALTHA Npody B OKCIK HE NMEpeBoIaT.

(Hamernernan penaxmns, Him, MNe 1, 2).

i [] ] ] '

1. OBIIIHE TPEBOBAHHA

1.1. Ofmue TpeGoBAHHA K METONY AHANHIA W TpeBomawmn OczomacHocTH — mo [OCT 22306 w
TOCT 12645.0.
{Hamenennan penasumn, Ham, No 2),

1. AIMMAPATYPA, PEAKTHBBI H MATEPHAIBI

Crnextporpady audpakuwonubil vna JOC-8 ¢ tpexnuy 30806 cHCTEMON OCBEIIEHMA WETH | Tpex-
CTYTIEHYATMM ocnabuTenen (MepBLft MOpAIOK).

Hetodnnk nocToAtHoTo ToKa, obecneyHBawWi Hanpaxetue go 200 B u ciury Toxka 2o 20 A, THnos
ITH-145, 2BH-20 u op.

IF;H:pamp ayre unos [1C-39, AC-2 wix MBC-2B ¢ BHeluHMM peocTaTOM AnA paboTH NpH CHIaX
TokEa 13 AL

MuxpooTosMeTp, NPeaHAIHAYEHHLIA 1A HIMEPEHHA NOYEPHEHHT CREKTPANBHLIX THHII,

Meys MydeasHas ¢ TepmoperynaToposm go 600 *C.

Becw Topeuoddne Tuna BT ¢ norpelunocTeio s3seinsanna 1e Sonce 0,001 r.

Bechl AHANMTHYECKHE ¢ MOTPENIHOCTEI) BIBEUIHAAHMA He Gonee 00002 r.

Ksapieas it npebop ANA MCPEroHKH PEAKTHBOR.

Hapanme odummamnos IMepenevaTin BoCHpeimeRa
x 2 Haparenwcteo crannapron, 1977

© HITK Haparemscreo cranaapron, 1998

lNepenamanme c HameHeHHAMM
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Boke 13 opradm4eckors cTekna.

Namna uHdpakpacqas mobore THMA ¢ nabopatopHM asToTpaHchopMaTopom Tama [THO-250—1.

SNeKTPOILTHTE.

Humuit mapey Hul0 no TOCT 10207

Crymea ¢3 opradiyeckoro CTeKTa.

Mocyoa keapuesas (cTakannl, vamxy ¥ 7. 4.) mo NOCT 19908,

Bone auervaummposansan no [OCT 6709, nepersanHan WiM OMHIEHHAA HA HOHMIAUHOHHON Ko-
TOHKE,

Kucnora azatias mo NOCT 4461 psasnon neperHaHHAR HIH KMCNOTA a30THAA ocoboil YHMCTOTRI Mo
TOCT 11125,

CrnupTt 3THIOBRA TeXHUSecKMl pekTigHKosaHHLR no TOCT 18300,

Snektponst 03 rpaduToRsx crepaHeil C-2 ocofoll uaeToTH AHAMETPOM 6 MM © CAyDMHOR KpaTepa
6 MM H IHAMETPOM OTBEDCTHA 4 MM.

DorormnacTHHKK scrnektporpaduteckies THnos MTOC-02, MPC-03, HT-2 CB.

Oopasusl cpapHedud. Ochopol INA NpHroToORAEHKA ODpallion cPpABHEHMA CAVKHT OKCHI HHIHA.
FotodaT ocHoByY chemyiolidy obpazon. Merannwdeckuid wuawf mapky HeEDDD pacrsopsoT B asoTHOH
kucnote, [lomyueHHEIR pacTBOP BEIMAPHEBAKT ROCYEA H CYNOH OCTATOK MPOKATMERIOT CHAYANA HA INEKTPO-
HTEE, & 3aTeM B MydensHod negy npy 400500 *C o npexpalieHHA BeUISASHHS NApoB OKCHAOB a30Ta
(30—40 wuu). Heobxomumo NMOAHOCTRK YHAMATE OKCHAB A3%0TA, TAK KAK MX NPHCYTCTEHE B OCHOBE
VBEHYHEAET fOH B cTIEKTPAX, 970 HCKAMAST PEIYNLTATH AHATHEL.

Dcuoproil obpaien roTosAT HAKAMBIBAHHEM B OCHOBY PAcTBODOE MeMeHTOR-MpHMecel (taba. 1),
NPHTOTORICHH LD Mo npiwtoxeHuo 1 FTOCT 12645.4.

Oopasell, BRICYUTHRAKT HA AMEKTPOMIHTHE, J4TEM MPOKATKBAI0T B MYDEILHON MeMH NPH TEMNCpaType
300 °C & Teyerue 30 muH, neperipanT B erynee. [lyres pasBanieHUa OCHOBHOM W BHOBL NPHTOTOBISH-
HeIX 00pasloB OCHOROH TOTOBAT cepHio pabovmx o0paillos CPaBHEHHMA B COOTBETCTRHH c Tadn. 2. [Mpuro-
TOBMEHHBE 00PEIUL! M OCHOBY XPaHAT B OHOKCAN WIH OAHKAX C KDBILLIKAMH.

Mpuseyadw e [lonyckaeTca NpHMeNeHke MpRGopos ¢ GoToaleKTpHYeckDd perMcTpaumef cReKTpos H
APYTHYX CTIEKTPANBHEIX TPMOOPOE, APYTHX PEAKTHEOR W MATEPHANOB, obecnedMBAKMLMX NOAYHEHHe NoKaaaTene
TONMHOCTH, HE YCTYTTAOUINK PETIAMEHTHPOBAHHBM HECTOALIMM CTAHIAPTOM.

(Hasenennan penasuns, Ham. Ne 1, 2, 3).

TatGnuupa |1
Komuectso pacTRORE, BREANHMGE L1H
JIEMEHT, BHECEHHEI B Macoopan qoad apeMeHTa- | Macca HaBeckH ’ 1
. NPHIOTORTEHHA OCHORROMG obpames, oM
CCHOBHOH Cfpasen nprsecH, & O kS, T I{Emlm‘.ﬁﬂl}]
Tanaui : 0,01 1.0
Keneao 0,02 20
Hukean 0,01 1.0
CRoB 0,02 20
CrxHen I:H}I 12,091 2,0
Tanani G3.01 1.0
unx 0,02 2.0
Mens 0,01 1.0
Tatawuya 2
Maccopuie 204 ONPEACAREMEX INEMEHTOR B obpasiax cpasHeHHe, %
Ompeneasemufi Ofpasen | Obpasew 1 Opaseu | Ospasend Obpasen §
MLEUEHE 4 F ocHOBN. ! r ockom. 15rofp. | I:rnﬁp. 1 r obip.
ofip, + 41 ofp. +9 1 Mel+3ir . MI+dr Mad + Ay
e O DCHOBK! DCHOBE |: OCHOBEL |' OCHOBK
lanauf 5-10° : I- 10 3,310 ! 1.1 5. 107
Heneao 1-10% 2107 67 10" 2. m* oot
Me 5107 - 107 3wt o nwt s
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lpodaiscenus mabii. 2

h Maccomue 0086 onpelEISeME AEMEHTOR B 0fpajiax cpasHeHHA, %

Ompexzanenta Ofpagen | Opaey 2 Chpaseu 3 l Ofpaseu 4 [ Ofpasen 5
AMEMEHT 4 I OCHODH, | T oCHOBA. 15To8p | 1t ofp. ' 31 obp.
ofp. + 41 ofip. +9 1 M2+ir | Me2+9r | Medsir
O ORL L HDOEREL T HOBEE | OCHOMBRERE l D HOE R
Huxens 5. 107 (B 1y 3.3- 1w ot 510
Onoso 1107 2. 107 6,7 107 2104 1. 10°*
Cannen 1107 2.0 6,7 10 210" 110
Tannwil 5. 10 - bt 3,310 1-10™ 5.10°
Wasix 1?2007 6,7 10 210 1107

3. NPOBEIEHHE AHAJTH3A

3.1. MMpoby MeTanAMMECKOrD HHIHA MEPEBOAAT B OKCHI, KAK YEA3AHO B pays 2.

3.2, HerounukoM BOISVAIEHHA COEKTPOB CAYEHT MyTa MOCTOAHHOrO Toka cwnoft 15 A memay
BEPTHEATBHO MOCTRRNEHHBIMA YTONBHEMH 3nexTponaMy. [Ipofu u obpasus cpasHeHuA mo 60 Mr nome-
WAKT B YIAVEIeHHE YTOARHOTO IMeKTpona (aHoNa) IMaMeTpoM W raybuHol 4 wM. (TIpy onpeleteHus
;-uﬂtﬁpiﬂﬂl-tﬁ_ﬂ UHHED W B HHOWH MAapKW Hru2 HENONBEWIOT MYrodbHBIE MEKTRONR] ¢ pajuepon KpaTepa
4 = B MM

¥roasHbH cTepMEH b, HCMTONBIVEMEIH B KAYCCTEE KOHTPIASKTPOIA, IATAYHBANT Ha YoeYeHHBIR KoHYC
¢ AHAMETPROM FUTOLIATKH 2 MM. B.I'Iﬂl'l‘pﬂ,ﬂ.hl OpEIBAH TEIBH O O0EHrawT B OYTE MOCTOAHHOTO TOEA CHION
15 A B Tevenne 10 c.

CnpegeteHle CONSPRAHNS TALUIHA NMPOBOARAT MPH TEX e YCIOBHHX, HO mpoly MHIMA HE MepeBOaAT
B OKCHI, 3 B BHAE MENKHX KYCOUKOB 110 50 MI MoMELIAOT B VINYBIeHHe YToNbHOM SAEKTPOAA # YIUIOTHAKT
HADUBATKOR W1 opraHHYécKoro cTerna. O6pasikl cpaBHEHHA — A BILIE OKCIIA MHOHA.

Cregtptl oyrd gotorpadHpyioT npi noMow udpakiuodHore cnektporpada o Tpexnuusopof
CHETEMOR OCBRIUSHMA WenH K TpexeTynenyateiM ocnadurenes. Mupuna weny cnextporpadsa 0,015 M,
PACCTOAHHE MEXIY eKTpolaMi oT 2,5 10 3,0 MM JONMHO COXDAHATBCA MOCTOAHHBLIM B TeMeHWe Boel
IKCMOAMUMH (3—4 Mun). TlpH onpenensdMd UHHKA BpemA axcnosdumud 30 ¢ Kaccery cnexrporpadpa
JAPAKAIOT IBYMA (OTOMLTACTHHKAMH THna [ pas onpessnenma Men M HHKA M THNZ 11 1na onpenefedns
OCTANBHBIX 3ACMEHTOR.

Cnexrpel npof dotorpadHpyoT No WecTh, 00pE3L0E CPABHEHHMA - MO TPH pd3a Ha 0OHOH H TOH Me
POTOMAACTHHKE.

{Hamenennas penakups, Haw Ne 1, 2, 3).

4. OBPABOTKA PE3YJILTATOR

4.1. Ha cnextporpamme © NoMoUbio MUKPODOTOMETpE HAMEDHIOT NOYEPHEHME AHATHTHYECKHX
NHHKA OfpeNenAeMEX JEMEHTOR M DaManexawero goxa. [pagywpoBoynkle rpadukl CTPOAT B KOOpP-
auHarax AS—lg C, rme AY = 5,4 — 5, € — Maccopan XojA onpelendemMoro aMeMenTa B ofpaluax cpas-
HEHHA.

Mo rpanyHpoBOYHEIM IPafHKaM HAXOOAT CONSPKAHWE ONPEIEAACMBIX 3NEMEHTOE B Npobe.

33 peryNETAT AHATHIA NPHHHMAKT CPEOHEEt APHgMETHYECKOS pPelyAbTATOB LBYX TEPANICTBHBIX
OnpefeneHEl, TONVYeHHLY Ha 00HOR hoToOMAACTHHES (KARI0E U3 TPEX CIMEKTPOIPAMM ).

DoTOMETPUPYVIOT CREIVIOILIME AHANHTHYECKME THHHUM (ILUIHHB BOSH B HAHOMETPAX):

- ramidi — Ga | 287, 424,

- wWegeso — Fe | 248,327,

- Hukens Ni [ 300,249;

= ofoso — Sn T 283,999,

- ceuHeu — Pb 1 283,307;

- sens — Cu [ 327 304;

- gasnuf —T1 1 276,787,

- uMHK — In 1 334,502,
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PaxocTs Mexoy DOARIIAT' M MEHBIIHM HI JEYX PEIYNLTATOR NapanneilbHkX ONpeleieHHl ¢ one-
pUTENEHON BepoATHOCTRID F - 7% HE NOMKHA NMPERWMIIATE IHAYEHHA HOMYCKABMOrD pacxoxneHus d .
PACCHHTAHHOMD Mo gopMymaM:

d = 04 x, — 1na MaccoBsX goned npumecedt or 7 - 109 no 5 - 104 %;

_d, = 0,3 x, — 118 MaccoBuX AoneH npumMecedi Gonee 5 - 10 %,
“7e X, — cpenses apudMeTHHecKoe NBYX COTOCTABMAEMEIX PEIYNLTATOR MAPULIENBHB ONpPEIeTeHIH.

Pasuoets Mexny BONBUIHM W MEHBUTHM H3 OBYX DEIVAETATOB AHATH3A ofHoH H ToH x& nmpobw ¢
JoBepHTETRHOR BepoRTHOCTED P = 0,95 He Dom#Ha NpeBRINATE 3HAYCHHA AOMYCKASMOTO PACKOMICHMA
d,, pacciHTAHHOrS o QopMynam:

d, = 0.4 x, — oA MaccoBsx gonedi o1 7 - 10-% oo 5 - 104 %;

_d, = 0,3 x, — 0AA MaccoBkIX oned npuMeced Gomee 5. 104 %,
roe x, — cpeiHes apudMeTHYSCKOS IBYX COTOCTARAREMBIX PEIyARTATOR AHANHAA.
(Hamenennan pesaxuma, Ham. Ne 1, 2, 3).
Y. (Hexmowen, Ham. MNe 1).
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HHO®OPMAIIHOHHBIE TAHHBIE
1. PAIPABOTAH H BHECEH MunncrepereoM useTHoil metaurypmus CCCP
PAIPABOTYHEKH

ATT. Cwren, JIK. Japuna {pyxosogutens TeMel), M.T. Capn (pyoBoIdTens TEMBL),
B.H. Maxapuesa, H.C. Benenxosa, E.B. Jlncuunna, H.A. Posanenxo, B.A. Korecanxosa

2. YTBEPAIEH H BBEJIEH B JEHCTBHE MNocrasosnennem TocynapcTeRROry KOMHTETa CTAEIAPTOR
Copera Mummerpos CCCP ot 08.07.77 Ne 1715

Himererme Ne 3 npumaro Mexrocysapersesnbiv CopeToM 00 CTARIAPTHIALMH, METPOAOIHH H cepTrlKa i
15.03.94 (omser Texnwyecxoro cexperapaara Ne 1)

Ja DpHARTHE OPOTOAGCOBALIN:
| e

HaumMeiosaie rocyaancTea | Hanusesopatme HANHSHANEHONG ORCEHL T CTAHARETH A
Pecrybnuka AsepGaimraH ATOCCTAHIAPT
Pecrryindra ApMeHHa APMIOCCTAHIEDT
Peciiyfinuia benopycocHa lMoceranaept BenopycoHm
Pecrmybmmra KasaxcTas Foccranzapr Pecmybmen Kasaxcran
Pecniyineka Monaona MonpoEICTAHIART
Poccuiickan Penepaliis loccranpapr Poccrn
TyprMeHHCTEH [MaBxan rocynapcTEeHHasn MHCREKIMA TyPKMEHRCTaHA
Pecnybnuka Yabexmoran YaroccTadIapT
Yicpamna Moccranaapt Yrpanis

3. B3AMEH IOCT 12645.67 & yacTw paan. 1
4. CCBLIOYHBIE HOPMATHBHO-TEXHHYECKHE JOKYMEHTBI

L — =

Ofbosnayedns HT]L, #a KoTopwil jaHa coblaks Howmep mymeTa, paancns

MOCT 446177
rocT 6709—72
MOCT 10297-594
MoCT 1112584 |I
rocT 12645.0—33

MOCT 12645.4—T77 ||
MoCcT 1830087 .
MOCT 19908—50

MOCT 1230677 ]

FET

5. OmpasmicHne cpoka FefCTEMA CHATO N0 MpoTOKOAY M 3—93 Mesrocynapereennoro CoReTa no CTaHAAp-
THIAUNE, MeTpoaornH H ceprhtduxaunn (HYC 5—6—-93)

6. MEPEU3JJAHHE (mapr 1998 r.) ¢ Havenesmavm Ne 1, 2, 3, yreepmaeunndn B peepane 1983 r,
nexalipe 1987 r., woue 1996 r. (HYC 5—83, 388, 9--96)
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