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Indium. Speciral method for determination
of gallium, ron, copper, mickel, tin, lead,
thallium and zinc

QECTY 1709

Mara ssenesma 01.07.78

HacTogiuHil cTAHIAPT VCTAHARMHBIET CMEKTPANEHEIR METON ONpelefnsHMs FALTHE, Mele3a, MemH,
HMKEAH, ONOBA, CRWHLA, TALTHA M UMHKZ B MHIHK NpH MACCOBLIY JOMNAX B MPOUeHTAX:

= rawms or 0,0001 o 0,005

- #eneza ot 0,0001 no 0,01;

- wMexn ot 0,0001 o 0,002;

- wukena ot 0,00007 mo 0,005;

- onoBa ot 0,0001 mo ©,01;

- ceuHua ot 0,0002 no 0,01,

- tanadA ot 0,0001 go 0,005;

= unuHxa ot 0,003 g0 0,01. .

OnpegeneHie COTEPRKAHNR NPHUMEceil B HHOWH NPOBOAAT MO METOOY <TPEX ITANOHOB ¢ HCMAPeHHEM
NpHMeced M3 KpaTepa YIoAkHOo MEeKTPOda B OYTe NOCTORHHOMN TOKE.

Tlepen aHaTH30M MEPEBOIAT MPoBY B OKCHA MyTeM PACTBOPEHHA B 230THOH KHCNOTE H NPOKATHBAHKMA
B Mydeassoi meyn npu 400—500 "C s Teyende 30—40 MHH 10 MonHOro yoaneHHs okckoos asota. [pu
olpelefeHHH CONEpMAHHA TALTHA NMpoby B OKCHI He MepeBoisT.

(Hamenerman penaxona, Ham. Ne 1, 2).

1. OBIIIHE TPEBOBAHHA

1.1. OGmme TpeSopaHHA K METONY aHaT3a u TpeGosawma GesonacHocTH — no ['OCT 22306 w
IFOCT 12645.0.
{(Hamenennan penaxumn, Ham, MNe 2),

2. AIIMAPATYPA, PEAKTHBEI H MATEPHABI

Crexrporpady audpakumonueii Tina JOC-8 ¢ TpexnuH30800 cHCTEMOM OCBELIEHMA WENH M Tpex-
CTYTIEHYATMM ocmabuTenes (MepBLId TTopRIoH).

Hetounnk noctoaruoro Toka, obecreyuBarmmni Hanpaxesue ao 200 B u ciuty Toka no 20 A, THNoB
ITH-145, 2BH-20 u op.

]Irgﬂcpamp ayru Tvnos [TC-39, A-2 wiw MBC-28 ¢ pHewHuM peoctaToM ana paGoTs! mpH crax
TOES A

MuxpogoToMeTp, NMPEIHAIHAYEHHLIA LA HIMCPCHHA TIOYEPHEHKT CIEKTPATBHBIX THHEHE.

Meus MydensHas ¢ TepumoperynsToposm go 600 *C.

Becwl Topenortmie Tuna BT ¢ norpelunocTeio B3pelinpanmnA He Boaee 0,001 r.

Bechl BHANTHTHYECKHE ¢ MOrPENIMOCTRIO BanelMBaAHMA He Gonee 00002 r.

Kesapuesslil npebop ona MeperoHEH peaKkTHBROE.

Hananwe odumanmnos MepenesaTsn BocnpelneRa

* © MapaTeaecTio cTanmapron, 1977

© HIIK Hapateascteo cranmapron, 1998
Mepenunanue c MameHeHHaMM
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Bokc ¥3 opradHM4eckoro cTERNa.

Namna wHdpakpacHad moboro THNa © nabopaTopHLiM asToTpaHchopMaTopoM Thna [THO-250—2,

BNeKTPOILTHTEA.

HMunaii mapkn Hal0 no TOCT 10207

Crymea M3 opradHiHeckornd cTerTa.

TNocyna Keapileras (cTakaHel, 92k ¥ T. 4.) no NOCT 19908,

Boga auerumuposanian no NOCT 6709, neperHanHan WiM OVHIIEHHAA HA HOHMIALHOHHON Ko-
MTOHKES,

Enenora azsorvas no NOCT 4461 osason NeperHaHHAR WIH KHCAOTA a30THad ocobold YHcTOTR Mo
ToCT 11125,

CnHpT STHTORRA TexHHTecKl pekTHhHKosaHHME no TOCT 18300,

Daexrponsl W3 rpadToBslx cTepaHel C-2 ocofolt 4McToTe AHaMeTpoM 6 MM © cAyDMHOR KpaTepa
6 MM M JIHAMETPOM OTEEPCTHA 4 MM.

MoToONMTACTHHEN scnekTporpadueckies THmos TTMDC-02, TTDC-03, HT-2 CB.

Qopasnel cpapHeduA. OcHoBoll AnA MpHroToRneHis obpainon cpABHEHHA CAVEMT OKCHI HHIHHA.
loToBAT ocHOBY chemymiiny obpazomM. Mevamnwgeckuwid wHauf Mapky HeODD pacteopsioT B asoTHOM
ucnoTe. [MomyyeHHEIR pacTEOP BEMAPHBAT OCYNE H CVXOH 0CTATOK MPOKATHEIT CHAMATA HA JMLKTPO-
MAKTEE, & 3areM B MydensHod newn npu 400—500 *C o npexpallieHHA BLLISAEHHA NMapoB OKCHIOR A30Ta
(30—40 smuu). Heobxomumo MOTHOCTREX) YIARATE OKCHABI #3074, TAE KAK HX MPHCYTCTBHE B OCHOBC
VEENHYHBAET fOH B cCOSKTPAN, TT0 MCKAKAST Pe3yibTaThl aHLTHEA.

OcHoBHO# oDpa3su roToBAT HAKANBIBAHHEM B OCHOBY PAacTBOPOB 3MeMeHTOR-MpHMecel (Taba. 1),
NPHrOTOBASHHEDX 1To npiorosesiie 1 TOCT 12645.4.

Oapazel], BEICYUIHBAKDT HA AMEKTPOMTHTRE, 1ATEM MPOKATHBLIOT B MYHeIEHOR MeMH MPHY TEMICRATYPE
300 °C B reyenue 30 MuH, nepetTHpaieT B eryniee. [lyres pasBanneHua oCcHOBHOMO U BHOBL NPHTOTORISH-
HbIX 0Dpa3uos OCHOBOH TOTOBAT cepuio paboumx obpailos cpaBHEHHA B COOTRETCTRHM ¢ Tabn. 2. MMpuro-
TOBMEHHBE OOPRIUL M OCHOBY XPAHIT 8 GOKCAX WIH DAHKAX C KDPBILIKAMH.

Mpusveyan H e [JonyckacTcs IpeMeseHle TpaGopos o hoTOMIEKTPHYECKDH pErMCTpauMefi CAEKTPOR H
APYTHX CHEKTPATRHEY NRHOOROE, OPYTHX PCAKTHROE H MaTSPHAA0D, OGSCHEYHBARLLIHY NOMyMEHHe NOoKasaTencH
TOSHOCTH, HE YCTYTTAOMRE PCTIEMCHTHPOBEHHMM HECTORUMIMM CTRHIAITOM.

(Hasenennas peaasunn, Ham. Ne 1, 2, 3).

TatGmnuopa |1

Konmecrss pacTeops, BEOSHLOE LT
BIEMEHT, BHECEHHBIR B Macoopan goaa anepeHTa- | Macca waseckH : 1
B MpHIOTORMCHHEA ocHORHOMG  ofpasies, o
ocHOBHOH ofpaser npHaLsecH, % OCHR, T (C 1 urfes)
Tanaua : 0,01 1.0
Heneao 0,02 2.0
Huxenn 0,01 1.0
Onoso 0,02 2.0
Cruren ﬂ:ﬂl 12,091 20
Tanaui 0,01 1,0
LisnE 0,02 2.0
Meas 0,01 1.0
Tacnwua 2
Maccopnic O0AM ONPCICAACMENK ANEMEHTOR B obpasiax cpasHeHHE, &
Onpenenseu Ofipasey | Ofipacen 2 Ofpase3 | Obpasen 4 OSpazcu 5
AREMENT 4 T acHOmH, ! r ocoBn. 2.5 r ofip, | I r ofip. 1 r ofip.
ofip, + 41 obp, +9 1 Ml+5r . Me2+9r Mad+3r
(O HOR R HCHOERD e HMAES I: GCHOBRD |I GEHOELRLD
Fananf 5.10° I- 10 3,3- 10" i 1. 10 5. 107
Heneao 1-10% 2. 107 6,7 - 107 | 2.10™ (I [
Mems 5-107 - 107 33107 LIRS ' 5-10°%
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llpododxcenus matia, 2

Maccomde A0AH GRPEIEIREMEN SAEMEHTOR B OOPAILEN CPARHEHHA, %

e —p—

Onpessanesiit Obpasen | Opazen 2 Ofpaseu 3 | Cfpaseu 4 I Obpaseu §
AMEMEHT 4 T oCHOBH. I r ocHOBEH. 1.5 1 obp | 1 T ofp. I 3¢ obp.
obp. + 4 r ofip. +9 T Me2+5r | M1+9r | M:d+3r
DD CHOEBL R OB ] Lo ol 1124 | O LR
Huxens 5. 107 1107 33107 110% | 5.10°
Onoso 1-107 2.0 6,7 10 2.0t 1- 10
Caunen 1-102 2. 107 N [ 2.0 1- 10
Tannmil 5.0 110t 3,310 1-10* 5-10%
Listrax 10?2100 6,7 107 2.10 110"

3. MPOBEJEHHE AHAJTH3A

3.1, TMpoby MeTATAHYSCKOrD WHIHA MEPEBOIAT B OKCHO, KaK VEalaqo B pazs. 2.

1.2, HeroduukoM BoafveieHHA COSKTPOB CAYHMT OYyra MOCTOAHHODO Toka citof 15 A mewmy
BEPTHEANBHO MOCTARNEHHBIMH YTOMRHEIMY 3nexTponaMu. [Tpobul W obpaiunl cpaBHeHHA No 60 Mr nome-
WAKT B YTAVEASHHE VIOARHOTO INMEKTPOooa (aHoma) aumadeTposM o rayduHol 4 sm. ([IpH onpeaeneHny
COAEPAAHMA LMHKA M B HHOWH Mapki HMR2 Henonssylor yronsHEIE INEKTPONE ¢ paiMepoM Eparspa
4 = B WM.

YronsHuH cTep#e b, HEMONBIVEMEIH B KAYECTEBE KOHTPIMEKTPONA, IATAYHERIOT HA YoedeHHEIA KoHye
€ JHAMETPOM UIOMIANKKH 2 MM. SNerTPOIbl NPeIBAPHTEIEHO ODKMIAIOT B OYTE NOCTOAHHOIO TOKR cHAoN
15 A B Teyerne 10 c

OnpegefeHde COISpRAHNT TALTHA MPOBOIAT MPH TEX Xe YCIOBHAX, HO mpody MHIMA HE MEpPeBOEAT
B OKCHI, 8 B BHAE MENKHX KYCouKeB M0 50 Mr moMellanT B yraylueH e yrodsHoM SAeKTPOIE # VILIOTHAKT
Habuaankold W3 opraddyecKkolo cTerna. OGpailel cpaBHeHHA — B BMIE OKCHIA HHOHSH.

Creetpl oyved goTorpadHpyvioT npl nodowiv pfudpaciivodHore cnegmporpada o TpexnuHzoB0R
CHCTEMO OCBRILEHMH LWENH | TpexcTynenyaruiM ocnaburenesm. wpuna wenn cnexrporpadga 0,015 mm,
PACCTOAHHE MEXOY exTpolsamMy ot 2,5 no 3,0 MM JoNEHO COXPAHATECA MOCTOAHHBIM B TEMEHNe Boel
SKeMmoaHHM (3—4 mun). TIpH onpeleneHHH UHHKA Bpema sxcnosHuMd 30 ¢ Kaceery cnexiporpada
IAPAMANT IBYMA GOTOMLTACTHHKEMH THNAa | s onpegsnenna Menu W HMHEA ¥ THna 1l e onpepenenns
OCTANBHBIX IMCHMEHTOR.

Croextpel npod doTorpadupyoT No WecTh, 00pPA3L0E CPABHEHHMS -~ MO TPH pasa Ha oaHoMl | ToH e
ProOTOMIacTHHKE.

fHIimenennan penakuaa, Haw, MNe [, 2, 3).

4. OBPABOTKA PEIYJ/ILTATOB

4.1. Ha cnextporpaMme © NOMOUBK MHKDPODOTOMETPA HIMEDPAIOT MOYEPHEHHE AHATHTHHECKHX
AHHMEA OIpelefAeMBIX MEMEHTOE M OnManexauwero dona. [pagyupopovmuie rpadHkH CTPOAT B Koop-
muHaTax AS—lg C, toe AS = 8,4 — .54,; C — maccoBad NOMAA onpelefAeMore aMeMeHTa B oDpAIlax cpanp-
HEHHA.

Mo rpaayHpoBOYHEIM IPadHKAM HAXOOAT CONSDKAHKE ONPENENAEMBIX 3NEMEHTOB B Npobe.

Ja pelxyneTaT aHATHIA NPUHHMAKT CPEaHe: APHMOMETHHECKOS PeIyILTATOB OBYX NAPANIETbHEIX
OnpefeneHHl, momyYeHHLY Ha oaHoR oToMACTHHES (KANI0S M3 TPEX CACETPOTPEMM).

DoTOMETPHPVIOT CAEIVIOIUME AHANMTHYECKME THHKMH (LIHHHM BOAH B HaHoMeTpax):

- rannHi — Ga | 287, 424,

- ®eaeso — Fe [ 248,327,

- HHEeas Ni [ 300,249,

= onoso — 5n 1 283,999;

- cEuHen — Pb 1 283,307

- smens — Cuo 1 327,394;

- tamnuh — T1 1 276,787;

- HMHE — Zn 1 334,502,
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Paspocts MemIy GOARITH'* M MEHBUIHM H3 JBYX PeIyNLETATOR NEPANAENLHEIX OMpeneNeHHil ¢ Jobe-
PHTENEHOH BepoATHOCTRID F - .95 HE HO/CKHA NMPEBELIIATE IHAYEHHA IOMYCKAEMOTD PRCXOMNEHRA o ,
PACCHMHTAHHOM Mo dropMyman:

d, = 0,4 x, — 119 MaccoBsX goned npumecedt ot 7 - 1073 go 5 - 10 %;

_d, = 0,3 x, — IR MAaccoBRIX Aonel npumeced Bonee 5 - 10 %,
e X, — cpenHes apudMeTHMECKOS NBYX COMOCTARNAEMEIX PEIYNETATOR MAPALIEABHBIX ONPeIeTeHHE.

Pasgocts mMexny SONBIOHM H MEHBITHM H3 IBYX DEIVABTATOER AHANHIA ofHOH H ToH xo mpobiul ©
NoBEpHTEALHOA BepoATHoCTE P = 0,95 He nonsta NMpeBMINATE IHAYEHHA HOMYCKAEMOID PACXORIEHMA
d,, paccqyHTaHHOTD Mo hopmMyIam:

d, = 0.4 x, — ana maccopsx noned ot 7 - 10-% oo 5. 104 %;

_d, =03 X, — LA MaccoBkIX moneli npusmecedi Sones 5. 10+ %,
roe x, — cpenHee apHbMeTHYeCKOe JBYX CONOCTARANEMBIX PEIYALTATOR aHANH3A.
{(Hamencnnan pesasmas, Ham, Ne 1, 2, 3).
2. (Hexmowen, Ham. Mo 1).
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HHPDPOPMAIIHOHHBIE TAHHBIE
1. PAIPABOTAH H BHECEH MunncTepcTeod useTHoi metanayprun CCCP

PAIPABOTYHEH

ATL Cwmesn, JI.K. Japuua (pykosogutens Teme), M.T. Caws (pyxopoduTens TeMbl),
B.H. Maxapuena, H.C. Benenxosa, E.B. Jincwunna, H.A. Pomanenko, B.A. Konecankosa

2. ¥YTREPANEH H BEEIEH B JEACTBHE Mocranoanrenser TocynapeTReHROry KOMHTETa CTRHIAPTOR
Coseta MummcTpos CCCP ot 08.07.77 Ne 1715

Hamerenne Ne 3 npsmaro MexrocysapereesnsinM CoBeTOM N0 CTARIAPTHIALNH, METPOIOIHH H cepTrdeainng
15.03.94 {orser Texnwseckoro cexpeTapraTa MNe 1)

Ja DPHHATHE NPOTON0CHRATA

HanmMeriosaHHe MCyaapcTes |

e v = e remmmn e

Hamse HOBLHNE HANKOHLNLHMG aprana 0o CTEHASPTHIANY

PecnyBnmea AxepGaiman
Pecrymara ApMeHna
Pecriyfinuika BeaopyccHa
PecryGnmea KasaxeTas
Pecrynuea Moagosa
Poccriftckan Jenepallds
TypEMeHHCTaH
Pecovonuxa YabexmcraH
Yeparina

3. B3AMEH INOCT 12645.67 s wacTw paan. 1

AZTOCCTAHAAPT

APMIOCCTAMIAPT

MNoceraynepr BenopycoHM

Moceranpapr Pecnyinuen Kasaxcran
MoazosacTaHIapT

loccrangzpr Pocciwn

MnaeHas rocysapcTRcHHAN MHCHERIMA TyprMCHECTAHS
YaroccTaHzapT

MoccranaapT ¥EpaMis

4. CCHITOYHBIE HOPMATHBHO-TEXHHYECKHE JOKYMEHTBI

Oibossasiernes HT, wa xoropuil paHa cobluks

S — —

Howmep mysgTa, painena

MCT 446177
rocT e709—72
roCT 1029794
MoCT 11125—34
rocT 12645,0—383
FoCT 12645.4—77
rocT 1830087
MOCT 1990850
MoCT 22306=—77

5. OrpasdwacHne cpoxa TeRCTEMA CHATO Mo

e e

B i b Pk o B

|
|| Paza.
1

Mz 3—93 Mesrocymapemeenioro CoReTa no CTaNIAp-

NPOTOKOAY
THIALUMH, MeTpoaorsd o cepradukausn (HYC 5—6—93)

6. MMEPEHU3JAHHE (mapr 1998 r.) ¢ Hamenemasvm Ne 1, 2, 3, yreepaaennspan B espane 1983 r.,
nexabpe 1987 r., wone 1996 r. (HYC 5—83, 3—88, 9—-96)



Peaserop B H. Konsacooa
Texmmusciiit penaxTop 8 . Mppcacoss
Koppamop (R0, Kedeu
Kownbiorepsan eeperies £ H. MWapme ssososat

Haa may. No 021007 o7 10.06.95 Cansio » alop 23.02.98. mtﬁ;"ﬂ meunte 30.00.98. Ven new. n. 0,93, Yuwaaa, n 0,57 Tepax 015 2,
: . 228.

HIMK Hizarembereo crakpapros, 17076, Moocea, Kononesei nep., 14,
Habpano 8 Haaarem.cree we TT3EM
Drwman HITK Himrenscrso cTaniapios — Tian. “Mockosckmit neaamame”, Mocksa, JTamms nep., &.
Tl M OBONO2




