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FOCYIAPCTBEHHBHU CTAHIAPT COINO3A CCP

MHIANN
XHMMHKO-CMEKTPAJIbHbIH METO OnpeaesieHHs 0/I0Ba rOCT
Indium. Method of chemical and spectral 12645.8—82

analysis for the determination of tin

OKCTY 1709

laTa BBeaenns 01.07.83

HacrosiluyM cTaHIApT YCTAHABAUBAEeT XUMHUKO-CIEXTPAJIbHBIH MeTo[ CIpeNeeHUs] OJ0Ba B UHIUU
npu MaccoBoit a1one oJyiosa ot 1-10—° no 5. 10— %.

(U3menennasn penakumsi, U3m. Ne 1).

1. OBIUUE TPEBOBAHNA

Pazn. 2. (Mckmouen, am. Ne 1).

3. AIIITAPATYPA, PEAKTUBBI U MATEPHAJIbI

Cnektporpad audppakumonHbii Tuna JPC-8 ¢ pemetkoit 600 wtp/MM, NEPBBII MOPAAOK, TPEXJIHH-
30Basl CUCTEMA OCBELIIEHUS HIEIH.

['eHepaTop nyru nepemenHoro toka tuna [1C-39, AI'-2 uau UBC-28.
M CTOYHMK NOCTOSIHHOTO TOKA, 00ecneyruBaoIMM HanpsxxeHue He MeHee 200 B 1 culy Toka He MeHee
20 A.

MukpodotoMeTp, NMpeaAHAa3HAYCHHBIH AJI1 U3MEPEHUS NMOYEPHEHUIN CNEKTPAJIbHBIX JTHUHUM.
Cnektponpoektop tuna I1C-18.

Becbl aHaUTHYECKHUE, NMTO3BOJISTIOLLME B3BEUUIMBATL C MOrpelIHOCTLIO He Bosee (0,0002 r.

Becbl TopcMoHHbBIe TUNAa BT, no3sonsioliye B3BewIMBaTh ¢ nmorpeliHocThio He donee 0,001 r.
bokchbl ©3 OpraHUYECKoOro cTeKia.

Jlamna nHdpakpacHasa mobdoro tumna ¢ nabopatopHbiM aBroTpaHcdopmaTopoM Tuna [THO-250—2.
CTaHOK 1M 3aTOYKHM YyrojibHbIX 3jiekTpoaoB Tuna KII-35 wiu moboro apyroro tuna.

[lauTKa 3neKTpHyeckass HarpeBaTejbHas.

[Tocyna kBapueBasi M cTeKJISIHHAS (CTaKaHbl, KOJObI, AeJUTEIbHble BOPOHKU U T.4.) o TOCT 19908.
CTynka U3 OpraHMyeckoro CTekJa Cc NMeCTUKOM.

[Teub MydenbHas, no3poasowas noayyatb remneparypy ao 500 °C.
DNEKTPOAbl YIOJbHbIE 0COO0M YUCTOTHI, AMAMETPOM 6 MM C pa3MepoM KpaTepa 4x4. KOHTp31eKTpoabl
YroJIbHbIE€, OJIMH KOHEU KOTOPBIX 3aTOYEH HA YCEYEHHBbIH KOHYC C Mjollaakou nuamerpoM 1,5—2.0 Mm.

Muanin metannuueckud Mapku MH000 unum Uu000y no FOCT 10297.
Onoso no 'OCT 860.

H3nanne odhnunanbHoe [lepeneyarka BocnpemeHa
w
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Bona nuctuuposadHas no 'OCT 6709, neperHaHHasi B KBaplieBOM armnapare Wiv o4ydilleHHas Ha

MOHU3ALLHOHHON KOJIOHKE

Kucnora cepnas no N'OCT 4204, pazbaByiieHHas |1 3

Kucnora azorHasgs mapku OCY 19—4 no TOCT 11125

Kucnora xinopHas

Harpumn #ionucteiii no N'OCT 8422

Benzon no 'OCT 5955

AMmMHak BoaHbiit mo OCT 24147

Kucnora utaBenesast mo F'OCT 22180

doTtomnacTHHKU «criektporpadbuyeckue» tuna HT-2CB, ITOC-02, [TPC-03

Pactsop uHaust 100 r/am3 Hasecky uHaus Maccoit 2,500 r pactBopsioT B 12,5 cM? a30THON KUCIOTI
[PYU HATPEBAHUH, OXJIAXKAAIOT U MEPEBOASIT B MEPHYIO KONIOY BMECTUMOCTBIO 25 cM?

PactBop os0Ba 1 r/nM3 HaBecKy TOHKOM3MenbYeHHOro osnosa Maccoit 0,100 r pacTBopsiioT B 2 cM’
a30THOU KHcJOThl [locine pacTBOpeHUs osioBa B crakaH pobasisiior 20 cM? Boabl U 4,000 r waseneBoi
KMCIOThl PacTBOp nepeHoCAT B MEpHYIO K00y BMecTuMocTbio 100 cM? CrakaH HeCKOJbKO pa3 oOMbIBAIOT
BONOH VTS TTOJTHOI'O pacTBOPEHHMS LlaBeeBOM KUCAOTHI I1poMbIBHbBIE BOIOBI CIMBAIOT B TY X€ MEPHYIO KOJIOY
U NOBOJAT IO METKH BOJOH

[IpumMeuvanue Joryckaercs NpUMEHEHHE NpUOOPOB ¢ POTOINEKTPHUYECKON PETHCTpaLlMEN CNEKTPOB M
OPYTHX CIIEKTpalbHBIX NpUOOPOB, IAPYTHMX pPCakKTUBOB M MarepHaoB, OOeCMNeYyHBAIOILUX [MOJYHYEeHHE NOKa3aTeNcH
TOYHOCTH, HE YCTYNaloUIHUX perliaMeHTUPOBAHHBIM HAaCcTOALIMM CTaHAAPTOM

Pazn 3 (M3menennas peaakumsa, Uam. Ne 1, 2).

4. IIOATOTOBKA K AHA/IN3Y

41 OOpaszub CpaBHEeHUSA

OcHOBOH 1S NMPUIOTOBJEHHS 00pAa3LIOB CPABHEHUS CIYXHUT OKCHUI UHIANUA METaLIMYECKHUH UHIAUHU
mapok MH000 win KUu000y pacTBOps0T 1npy HarpeBaHMU B a30THON KUCJIOTE, paCTBOP BHIMAPHUBAIOT JOCYyXa
M CYXOH OCTAaTOK HMpOKAJMBAIOT CHayasa Ha 3JIEKTPOIUVIMTKE, a 3aTeM B My(eJbHOM Ieuyy Nnpu TeMriepatype
400—500 °C nmo npexpallleHUs BblaeseHUs napoB okcuaoB a3oTra (30—40 muH) Crenyer oOpatuTh ocoboe
BHUMAaHHE Ha [OJHOTY yIaJeHHUsI OKCHIOB a30Ta, TAK KaK MUX NMPUCYTCTBHUE B OCHOBE yBeIUYUBaeT POH B
CPEKTPpe, YTO UCKaKaeT pe3yabTaThl aHanu3a CoaepxxaHue 0J10Ba B OCHOBE OINPENEISIOT 1O METONY 100aBOK
M 3aTe€M BBOIST MOIMpPABKY B 00pa3lbl cpaBHEHUSA

4 2 OcHoBHOH obpazen ¢ maccoBoit noneu osnosa 0,03 % (B pacyere HAa UHAUNA METALUTUYECKHUM)
FOTOBAT HakKamnbIBaHUEM 3 cM’ pacTBopa oJyioBa B ocHOBY (12,1 r okcuna uHauss) OOpasell BbICYLIUBAIOT
Ha 3JeKTPOIUIMTKE U B MydeabHod rneyd npd 300 °C, nepeTHpaloT B CTYNKe U, NMpPH HEOOXOIUMOCTH,
AHATU3UPYIOT XUMHUYECKHUM WIH aTOMHO-abCOPOLMOHHBIM METONAMHU, MEPETUPAIOT B CTYIIKE

[IyreM pazbaBieHUSI OCHOBHOTO U BHOBBb IPHUTFOTOBIEHHLIX 00pa3uOB OCHOBOW IOAYYAIOT CEPHIO
paboynux obpa3loB CpaBHEHHUS, MACCOBAsl J0J5 OJIOBAa B KOTOPBIX INpUBEeAcHA B TaOaUlLIE

I

Howmep Maccosas aons KonudecTBo pa3bannsieMoro KonnuyecTBO ocHOBbI HeobxoauMoe A
oOpasiia onosa, % obpa3ua pa3baBieHUS
|
! 5103 2,000 ocHoBHOro obpasua 10,000
2 1 10—3 3,000 obpa3ua Ne | 12,000
3 3,310—% 3,500 o6pasua Ne 2 7.000
4 1 10—4 1,000 obpasita Ne 1 9,000
41,42 (M3menHennas penpakimsa, Um. Ne 1, 2).

5. IIPOBEJEHHNE AHAJIN3A

51 Hasecky metajutnyeckoro uHaust Maccoit 1,000 r noMmeluaior B crakaH BMecTUuMocThio 100 cm?
M pacTBOPSAIOT IOA YacOBLIM CTEKJIOM IMpHU HarpeBaHMu B 20 cM? pacTBopa cepHoit kuciaoThl (1 3) Tlpu
BbIlTapUBAHUU pacTBOpa CJAEAYET MO KaruisiM Ho0aBiasith BOAY, HE AoIryckasl BbinageHUs coieid Pactsop
oxnaxnawt 10 30—40 "C, nobaBiasiior A1 OKHUCIEHUS ABYXBAIEATHOIO OJIOBA 0 YE€TbIpPEXBaJCHTHOIO
10 cM? xjopHO# KMCOTHI, IepeMelydBalOT ¥ gobasiasitor 20 r itomucroro Hatpus [locne nosHoro
pacTBOPEHHA HOTUCTOIO HATPUSl pacTBOP MEPEHOCAT B AC/AUTENbHYIO BOPOHKY U BCTPAXHUBAIOT B TEYECHUE
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| mun ¢ 10 cM3 Gensona. [locne paccnoeHusi, oOMBIB ropiio BOpoHKH 1—2 cM’ 6eH3ona, OTaensior
HeopraHuuyeckyio a3y, a OpraHuyecKyro yepe3 ropjio BOpOHKH CJAMBAIOT B KBApLEBbIM TUI€JIb BMECTHMOC-
1610 50 cM3. BopoHKy 0OMBIBAIOT OEH30/0M, CIUBAasA €ro B TOT Xe TUrejb. Tyna xe mpob6amsisior 1 cm?
pacTBOpa UHIMUSA U MOMELLIAIOT roJ UHbpaKpacHyo jaMny Wi oTroHkH 6eH3o/1a npu S50—60 °C B TeyeHue
30—40 MHUH B OHOKCE U3 OPraHU4YeCKOTro CTEKJIA.

3aTeM OJIOBO COOCAXIAIOT C TMAPOOKUCHIO UHIUA H00aBJIeHUEM K pacTBOPY a30THOKUCIOIO MHAMA
aMMHMaKa 1o KarvissM 1o cuijbHoro 3anaxa (20 kanenb), oOMbIBAst CTEHKM THUIJIA U TLIATEJAbHO IMTOMELIMBas
TOJYUYEHHYIO KAIUIUIY KBapUeBO# najioykoi. IlonyyeHHBIR rHApOKCHI TTOACYUIUBAIOT 1O JIAMIION U 3aTeM
npokaiuBaloT B MydenabHor mneyu npu 350—400 °C. Ilocie rnpokalkyd OKCHI HWHAMS pPa3daB/JIMBalOT
KBApLIEBbIM TECTUKOM HO MEJIKOH KPYNIKM M MEepenaroT Ha criekrporpagpuyeckuid aHanui. OborauieHue
BEAYT U3 ABYX HaBeCcOoK. OOHOBPEMEHHO BEAYT KOHTPOJBHbBIN OIBIT [UIA ITPOBEPKH YUCTOTHI HCIIOJb3YEMBIX
peakTuBoB. [l 3toro B crakaH BMecTUMocTbio 100 cm? nmomewaror 0,1 r MeTaJuTMYECKOro HHAUS C
mMaccoBoil foseit osoBa MeHee 1.10—> %. PacTBopsI0T ero mox 4acoBbIM CTEKJIOM ITPH HarpeBaHUU B 20 cM3
pacTBOpa cCepHOU KMUCAOThI (1:3) U najsee NMOcTynaloT TakK Xe, Kak NpH oboraiieHUM 1poobkl.

(U3menennan pepakuma, Mam. Ne 1).

5.2. O6pa3ubl CpaBHEHUS U MOJYYEHHBIA KOHUEHTPAT 110 45 MTI ITOMELIAIOT B YIIIYOJIEHUE YIOJBHOTIO
3jieKTpoaa (aHoda) AUaMeTpoM U ryOMHOH 4 MM M CXMTIalT B Ayre IMOCTOSSHHOIO TOKa CWIOH 15 A B
TedyeHHe 3 MUH (10 BeIropanust). CrieKTpbl poTorpadUpyioT MpHU MOMOLUU IMPPAKIIMOHHOTO ClieKTporpada
JPC-8 B nepsoM nopsinke Ha ¢otorutactTuHkax turnos [NPC-02, [TOC-03, HT-2CB. lllupuHa 1ueau
criektporpada 0,020 MM, paccTosstHUEe Mexay 3JekTpoaaMyd ot 2,5 nmo 3,0 MM HJOJDKHO COXpaHSITbCS
[MOCTOSTHHBIM B T€YeHUE BCEH 3IKCINOIULIUMN.

Ha doronnactuHKy o0Opa3ubl CpaBHEHHST ¢oTorpaupyioT INo TpH pas3d, KAKALIH I[OJY4EeHHBIH
KOHLIEHTpAT Mo [IBa pa3a.

(U3meHennas penaxkuus, U3m. Ne 2).

6. OBbPABOTKA PE3VJ/IbTATOB

6.1. Ha cnekrporpamMme ¢ NnoMolIbl0 MHUKPO@POTOMETpPA H3IMEPSIOT MOYEPHEHHUE JUHUHM 0JIOBA C
ITUHON BoJIHBI 283,99 HM u Gamn3nexaiuero dpoHa.

I'panyvpoBoyHble rpaduku cTposit B KoopauHaTtax AS—IgC, rae AS=S, o —Sy (8,4 — NMOYEpHEHHUE
JUHUU 0JI0BA U POHA; Sy, — MOYEepHEHHE (POHA CIpaBa OT JIMHUH); (' — maccoBas n0Js 0710Ba B obpa3nax
cpaBHerus, %. [louepHeHUs TUHUK ONOBA U HoHA JOLKHDBI ObITH B 00J1aCTH HOPMAJIbHBIX NMOYEPHEHUH.

[Tlo rpaayMpoBOYHOMY rpaduKy HAXOMAT MACCOBYIO JOJK OJIOBA B KOHLEHTpATe aHAJIHU3IUPYEMOH
NpoObl U KOHTPOJBLHOM OIIBITE.

MaccoBylo 10110 0JioBad B UHAHHK (X) B NPOHEHTAX BBIYUCISIOT 1Mo GopMyJie

(€, - Cy) - 100
= 2

X

y

rone C;, — MaccoBasi 10J5 0JI0OBa B KOHLEHTpATe MpoObl, HAMAECHHAS MO rpalyUpoOBOYHOMY rpaduky, %;
C, — MaccoBast 10Jis1 0JiOBa B KOHTPOJIbHOM OIIbITE, HAWAEHHAS N0 rpalyMpoBOYHOMY rpaduky, %;
m — Macca HaBECKH UHIMSA, B3ATOH IUIS aHAJIU3A, MT;
100 — Macca nojiyyeHHoOro KoOHLUEeHTpaTa, Mr.
Bocnpon3soa¥MoOCTb pe3yibTaTOB @aHAKIK3a ONHOM U TOM Xe NMpoObl XapakKTepHU3yeTCsi OTHOCUTE]Ib-
HbIM CpEIHHMM KBaJApaTUUYECKUM OTKJIOHEHHEM paBHbIM (,13. [loBTOpsieMOCTDb pe3yabTaTOB Mapajielb-
HbIX ONpeaeIEeHUH XapaAKTEPHUIYETCS OTHOCUTENBHBIM CPEAHUM KBAAPATUYECKUM OTKIIOHEHHUEM PABHBIM
0,11.
3a pe3yJbTaT aHaiu3a NMPUHUMAIOT CpelHee apUPMETHYECKOE Pe3YJIbTAaTOB YEThIpEX MapaUieSibHbIX
ONpeNeJEHUM, MOJYYEHHbIX Ha ogHOMH (POTOTLTACTUHKE.,
(A3menennaa penakuus, U3m. Ne 1, 2).
6.2. PasHOCTb Mexay HaubOJAbLUMM U HAUMEHDBLUMM U3 YEThIPEX PE3YJbTAaTOB Mapa/IEAbHBIX OIpe-
IeNEHU C OOBEPUTESIbHOU BEPOATHOCTHIO P=0,95 He [0JiXKHA TpeBbLILIATH 3HAYEHUS JOIMYCKAEMOTO

pacxoxneHusa d,, paccuutaHHoro no ¢opmyne d,=0,4 x,, rae x, — cpeaHee apuPMeTHYECKOE YEThIpeX
COINOCTaBAAEMbIX PE3YJbTATOB lapalie/ibHbIX ONpeaeNeHUHN.

PazHocTb Mexay OO0AbILUKUM ¥ MEHBLIMM K3 JIBYX PE3YJbTATOB aHAJIM3a C JOBEPUTEIbHOI BEPOSATHOC-
Tbto P=0,95 He no/XHA NpeBbILIATh 3HAYEHUSt AOITYCKAEMOTO PaCXOXIEHUs d,,, pACCYUTAHHOTIO 10 GopMyie

d =04 x_, rae x, — cpeaHee apudMETHUYECKOE IBYX CONOCTABASAEMbIX PE3YNbTATOB aHAIMU3A.
(U3menennas peaakunsa, Uam. Ne 1).
6.3. (Uckmoven, 3m. Ne 1).
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NMHPOPMAILIUOHHBIE JAHHBIE

1. PASPABOTAH 1 BHECEH Mnunucrepcrsom usetnosi merayuryprui CCCP

PASPABOTYHUKH

A.Il1 Corues, JI.K. Jlapuna, H.C. Beaenkosa

2. YTBEPXJEH U BBEJIEH B JEUCTBMUE Ilocranosnennem I'ocynapcreennoro komurera CCCP no

crangaptam or 7.04.82 r. Ne 1459

H3menenne Ne 2 npunsaTo MexrocyaapcTBeHHbIM CoBeTOM MO CTAHAAPTH3ALIHH, METPOJIOTMH H CepTH(DH-
Kauyu 15.03.94 (oryer Texuuyeckoro cexperapuata Ne 1)

3a ApUHATHE NPOrOJOCOBAJIH:

HanMeHOBaHHe rocynapcTBa

HauMeHOBaHHEe HALHOHANbHOrO OpraHa
CTaHOApTH3aLKH

Pecnybnuka AzepbailikaH
Pecnybnnka benopyccus
Pecnyonuka KaszaxcraH
Pecnnybnuka Monnosa
Poccuiickag Penepauus
TypkMeHHUCTaH
Pecniybnuka Y3bekucraH
YKpauHa

A3rocCTaHaapT

[occranpapT benopyccun

[occrannapr Pecnybnuku Kasaxcran
MonaooBacTaHaapT

['occTaHaapt Poccuu

[ naBHas rocynapCTBeHHas WHCNEKUUA TypKMeHUCTaHa
Y3rocctaHaapT

['occTaHzapT YKpanHbI

3. CCBIUVTOYHBbIE HOPMATUBHO-TEXHUYECKHUE JOKYMEHTDI

O6o03HaveHHe HT, Ha xoTOpbIit
JaHa cCbLUIKAa

Homep pasnena, nyHkTa,
NMOANYHKTA

FOCT 860—75
[OCT 420477
TOCT 595575
TOCT 670972
[TOCT 842276
[OCT 1029794
[OCT 11125—84
TOCT 12645.0—83
[OCT 19908—90
[OCT 2218076
[OCT 22306—77
[OCT 24147—80

Pa3n. 3
»
»

»
»
»
»
1.1; 1.2
Pazn. 3
»

1.1
Pa3n. 3

4. OrpanuyeHue CpoKa nedcTBMA CHATO no MpoTokoay Ne 3—93 MexrocynapcrsenHoro Coseta no cranaap-
TH3alMH, MeTpo.JioruM ¥ cepTHdukauun (MYC 5-6—93)

S. IIEPEA3JJAHHUE (auBapp 1998 r.) ¢ M3meHennamu Ne 1, 2, yrBepKaeHHbIMH B aexabpe 1987 r., Hione

1996 r. (MYC 3—88, 9-96)



Penaxtop B H Konwcoé
Texuuyeckuit penakrop B H [lpycakosa
Koppexktop B C Yepuas
KoMmnblotepHasi Bepctka B H Tpuwenko
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MockBa, JIsnmH nep , 6

finp Ne 080102



