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Indium. Method of chemical and spectral
analysis for the determination of tin

OKCTY 1709

JlaTa BBegenma 01.07.83

Hacrosilumit CTaHAApT yCTAHABIMBAET XMMMUKO-CIIEKTPATbHbIH METOJ OMpeleNeHUsl 0J0Ba B MHIHU
npu MaccoBoit fone ojosa ot 1-10—5 no 5. 10—4 %.
(U3menennas penakums, Mam. Ne 1).

1. OBIIME TPEBOBAHMS

1.1. O6wue TpeboBanus k Metony aHanu3a no F'OCT 22306 u TOCT 12645.0.
1.2. Tpe6oBaHus 6esonacHoctd — o FOCT 12645.0.

1.1, 1.2. (H3menennas penakums, Mam. Ne 1),

1.3. (Uckmoyen, U3m. Ne 1),

Pasn. 2. (Mckmouen, Uam. Ne 1).

3. AIITIAPATYPA, PEAKTHBbI U MATEPHUAJIBI

Cnextporpad audpakunonHblit Tuna JPC-8 ¢ pewetkoit 600 1wtp/MM, NepBblif MOPSLIOK, TPEXIMH-
30Basi CUCTEMA OCBEIUEHMS LLENH.

l'eHepaTop nyru nepemeHHoro Toka tumna MC-39, AI-2 win UBC-28.

HcrouHuk nocrositHHoro ToKa, odecneunBaowmit HanpsxeHue He MeHee 200 B 1 city ToKa He MeHee
20 A

MukpodoTtoMeTp, npeaHazHaYeHHBIH IS U3MepEeHUs MOUYEPHEHHUI CNIEKTPANbHBIX JIMHMIA.

Cnektponpoektop tuna INC-18.

Becbl aHanUTHYECKHE, NMO3BOJISIOLLKE B3BELIMBATh C MOrpelHOCTbIO He 6osee 0,0002 r.

Bechbl TopcoHHble TMNa BT, nossosasioline B3BeIMBATD C TOrpeIiHOCTBIO He Gonee 0,001 r.

Bokcbl U3 OpraHUYeCcKoro cTexia.

Jlamna uHdpakpacHas noboro THna ¢ nabopatopHbiM asroTpaHcgopMmatopoM tuna [THO-250—2.

CrtaHoK U1 3aTOYKM YroJibHbIX 3ekTpoxoB Thna KII-35 wau moboro apyroro tuma.

INnutka snekTpuyeckas HarpeBaTebHas.

IMocyna kBapueBasi U CTEKJISTHHAs (CTaKaHbl, KOJObI, KEJUTEIbHBIE BOPOHKYU H T.4.) o TOCT 19908.

Crynka U3 opraHM4ecKoro CTeKJa ¢ eCTUKOM.

ITeyb MydenbHasi, no3posiollas HoIyyaTh TeMmepatypy no 500 °C.

DsiekTpoabl YrojbHble 0co060i YUCTOTLI, IUAMETPOM 6 MM ¢ pasMepoM KpaTepa 4x4. KoHTpanekTpoasl
YroJibHbl€, ONMH KOHEL KOTOPBIX 3aTOYEH Ha yCeYeHHbIN KOHYC C MIoLankoi auamerpoM 1,5—2,0 MM.

WUnanit Mmetanueckuit Mapkn Uu000 unn Uu000y mo FOCT 10297.

Onoso no 'OCT 860.

Hananne opuunanshoe Iepeneuarka Bocnpeuiena
*

© MWazparenbcTBO CTaHIapToB, 1982

© WUIIK HanatensctBo cTaHaaptos, 1998

Tepeusnanue ¢ UameHenuamu
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Boaa muctwuiuposanHas mo 'OCT 6709, neperHaHHasi B KBapUEBOM aIlNapare WM OYHMIICHHAS Ha
HOHM3AILIMOHHOMA KOJIOHKE

Kucnora cepnas no F'OCT 4204, pasz6asreHHas 1 3

Kucnora asotHast Mapkd OC Y 19—4 no I'OCT 11125

Kwuciora xopHas

Harpuii fionucteiit mo FTOCT 8422

Benson no F'OCT 5955

Ammuak Bonubeiid mo F'OCT 24147

Kucnora wasenesas mo F'OCT 22180

PoTomnacTHHKY «crieKTporpaduyeckue» tuna HT-2CB, MPC-02, MPC-03

Pactsop uHaust 100 r/aM3 Haeecky MHAus Maccoli 2,500 r pacTBopsioT B 12,5 cM> a30THOM KUCIOTHI
TpY HArpeBaHWH, OXJIAXAAIOT U MEPeBOIAT B MEPHYIO KONGY BMECTUMOCTBIO 25 cM3

PacTsop onoBa 1 r/nM3 HaBecKy TOHKOW3MENbYEHHOTO 0soBa Maccoit 0,100 r pactsopsiior B 2 cm?
asoTHoM kucnotel Ilocne pacTBopeHMs ooBa B cTakad pobasmsior 20 cm3 Bonel u 4,000 r wasenesoii
KUCNOTBl PacTBOp NEpEHOCAT B MEPHYIO K06y BMecTHMOocThIO 100 cM3 CrakaH HECKOJbKO pa3 0OGMbIBAIOT
BOJIOM 1151 IOIHOTO PacTBOPEHK LiaBeieBOd KUCIOThI TIpoMbIBHbIE BOIBI CAMBAIOT B TY X€ MEPHYIO KO0y
Y JIOBOISAT OO METKH BOAOM

ITpuMeuaHue [oryckaeTcsa NpUMeHeHHe NMpuOOpoB ¢ (HOTOINEKTPHUECKONH perucTpalMeil CreKTpoB M

IpYTUX CIEKTPaIbHBIX NPUOOPOB, APYTHX DPEaKTHBOB M MaTepHanoB, oGCCIIEYMBAIOUIMX MOJNYy4eHWE nokasareneit
TOYHOCTH, He YCTYNAIOIHX perlaMeHTUPOBAHHBIM HAcCTOSAUIMM CTAHAAPTOM

Pasn 3 (M3menennas peapakumsa, Uam. Ne 1, 2).

4. IIOATOTOBKA K AHATTU3Y

41 O6pasubl CpaBHEHHUS

OcHOBO# U1 MPUTOTOBJICHUS OOpPAa3LIOB CPABHEHUST CIYXKUT OKCHA MHAMS METAUIUYECKUN WHIAMWMA
mapox UH000 win UH000y pacTBOPSIIOT NMpH HarpeBaHWH B a30THOM KUCJIOTe, paCTBOpP BHIMAPMBAIOT AOCYyXa
M CyXoH OCTAaTOK MpOKAJTHBAIOT CHayasa Ha 3JEKTPOIUINTKE, a 3aTeM B MydenbHOM Mmeyn npHu TeMrnepartype
400—500 °C po mpekpallleHUs BblIeJeHHs napoB okcunos a3ota (30—40 mun) Cnenyer o6paTuTh ocoboe
BHUMAaHHe Ha MOJHOTY yAaJeHUSI OKCHUAOB a30Ta, TaK KaK MX MPUCYTCTBHE B OCHOBE yBeluyuBaeT ¢oH B
CIEKTPE, YTO UCKAXKACT pe3yJ/IbTaThl aHAIU3a Co,uep)xaﬂue 0JIOBA B OCHOBE ONPECAEIAIOT ITO METONY 106aBok
M 3aTeM BBONSAT MONpPaBKy B 0Opa3Libl CpaBHEHHS

42 OcHoBHOHM 0b6pasel; ¢ MaccoBoit moieit onosa 0,03 % (B pacueTe Ha MHOWNA METALTUYECKUIA)
rOTOBAT HaKaNblBaHHEM 3 ¢M> pacTBopa os10Ba B ocHOBY (12,1 r oxcuna unamsa) O6pasell BbICYLIMBAIOT
Ha 3MEKTPOILIMTKe M B MydenabHoit neyu npu 300 °C, nepeTUpaioT B CTYNKE M, MpPU HEOOXOOMMOCTH,
AHATU3UPYIOT XHMHUYECKUM WU aTOMHO-a6COPOLIMOHHBIM METONAMH, NEPETUPAIOT B CTYIIKE

ITyrem pa3baBieHNs] OCHOBHOTO M BHOBb IPHUIOTOBJEHHBIX OOpa3lOB OCHOBOH MONYYalOT CEpHUio
paGoyux o6pasLoB CPaBHEHHS, MAccoBasi JOJS OJI0OBA B KOTOPHIX NpHBeneHa B TabnuLe

r

Homep 1 Maccosas fons Konuyecto pasbarnsemoro KonnuecTtBo ocHoBB HeobxoauMoe s
oGpasia ‘ onosa, % obpa3tia pa3bariieHus
1 k 5103 2,000 ocHoBHoro obpasua 10,000
2 1103 3,000 o6pasua Ne 1 12,000
3 3,310 3,500 o6pasua Ne 2 7,000
4 1104 1,000 o6pasua Ne 1 9,000
41,42 (M3menennas penakuusi, Mam. Ne 1, 2).

5. TIPOBEJEHHUE AHAJIM3A

51 Hapecky Merauinyeckoro uHaus maccoit 1,000 r moMewiaor B cTakaH BMecTHMocThio 100 cm3
M PacTBOPAIOT TON YacOBBIM CTEKJTOM Ipv HarpesaHud B 20 cM? pacTBopa cepHoii KucaoTsl (13) Tpu
BbINapUBaHWM pacTBopa CJefyeT Mo KarviiM 06aBiasTh BOAY, He Horyckas BbinameHus coneit Pacteop
oxnaxnaior g0 30—40 °C, xobapisioT WIS OKMCAEHHUS ABYXBUIEATHOFO OJIOBA JO YeTbIPEXBAJICHTHOrO
10 cM? x710pHOM KMCIOTHI, MepeMelunBaloT U nobasnsior 20 r itonucroro Hatpusa [lociz nosmHoro
pacTBOPEHHS HORUCTOrO HaTpPHUSl pacTBOP MMEPEHOCAT B ACTUTENbHYIO BOPOHKY M BCTPAXUBAIOT B TeYEHUE
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1 mun ¢ 10 cM® Gensona. Tlocne paccnoeHusr, o6MbIB ropao BOpoHKH 1—2 cm3 GeHsona, OTAENSIOT
HeopraHuyeckyio ¢asy, a opraHH4yecKylo Yepe3 ropsio BOPOHKH CJIMBAIOT B KBapLEBbIi TUIeIb BMECTHMOC-
thio 50 cM3. BopoHky 0BMBIBaIOT GEH30/I0M, CIMBAs €ro B TOT Xe€ TUrelb. Tyna xe nobaemsior 1 cm?
pacTBopa MHIMSA M MOMELLAIOT 1o MHGPAKPaCHYIO IaMIly ISl OTTOHKHM GeH3oa rpu 50—60 °C B TeyeHHe
30—40 MuH B 60Kce U3 OpPraHU4eCcKOro CTeKia.

3areM OJIOBO COOCAXKNAIOT C MMOPOOKUCHIO WHIUA T00aBNEHUEM K PACTBOPY a30THOKMCIIOIO MHIMS
aMMHMaka Mo KaruissM 1o cuibHoro 3amnaxa (20 xanesb), oOMbIBasi CTEHKM THIJISI U TLIATENBHO MOMELUWBAs
MOJNyYEHHYIO KallWLy KBaplLieBo# najioukoi. [losyyeHHbIN r’HAPOKCUL TTOACYIUMBAIOT [10] JIaMIIOi U 3aTeM
npokanuBalotr B MydenabHoit neuu npu 350—400 °C. Tlocie mMpokalky OKCHI HHAMWS pa3faBIUBalOT
KBapLEBbIM TECTMKOM JO MEJIKOH KpPYIIKM M NepenaloT Ha crekrporpagpuyeckuit aHanus. OborauieHue
BENYT U3 ABYX HaBecoK. ONHOBPEMEHHO BEOYT KOHTPOJAbHBINH OTBIT IS [TPOBEPKU YUCTOTHI KCIOMb3YEMbIX
peakTHBoB. s 3TOro B cTakaH BmecTuMocThio 100 cM3 nomeuwraior 0,1 © MeTaJIHYECKOrO HHIAMS C
MaccoBoit losieit onoBa MeHee 1.10—3 %. PacTBopsioT ero Moj YacoBbIM CTEKJIOM ITpH HarpeBaHuu B 20 cm3
pacTBopa cepHoit kucaoThl (1:3) U nasee NocTynaloT Tak Xe, KakK fpy oboralieHUM npobsi.

(M3menennas penakuus, Mam. Ne 1).

5.2. OGpa3unbi cCpaBHEHUS U MOJYYEHHbI KOHUEHTPAT 110 45 MI MOMEWIAIOT B YTAYOeHHE YTOJbHOTO
3nekTpoaa (aHoma) JUaMeTpoM U MIyOMHOM 4 MM M CXMIaloT B AYTe MOCTOSIHHOrO ToKa cWwioi 15 A B
TeyeHHe 3 MuH (10 Bbiropanus). CriekTpbl doTorpadupyioT nNpy nmoMoluu nidpakitmoHHoro crnekrporpada
ADC-8 B nepsom nopsinke Ha ¢ororvactuHkax tunos [1PC-02, [TPC-03, HT-2CB. lupuna wenu
cnextporpada 0,020 MM, paccTostHMe Mexny 3JekTpogaMd oT 2,5 mo 3,0 MM HOJXHO COXpaHATBCS
NOCTOSAHHBIM B TeYEHUE BCEH IKCIMO3ULIVM.

Ha ¢otonnactuHKy oOpasubl cpaBHeHMsi (ororpadupyioT MO TpU pa3ad, KaxAbld MOJYYEHHbIR
KOHLIEHTpAT Mo Ba pasa.

(A3meHennas pegakuus, H3m. Ne 2).

6. OBPABOTKA PE3YJIbTATOB

6.1. Ha cnexTtporpaMme c MOMOIUBI0O MHUKPOGDOTOMETpa U3MEPSIOT MOYEpHEHHE JIMHMM 0JIoBa €
MHOM BosHBL 283,99 HM M Oamnanexaiiero doHa.

I'panyupoBoyHble rpaduky CTpOAT B KoopauHaTax AS—IgC, rae AS=S,, 4 —Sy (Sy+q — MOYEPHEHHE
nuHuK 01082 U $oHa; S, — noyepHeHue ¢oHa cripasa ot auHuM); C — MaccoBasi 0151 0N0Ba B 06pa3uax
cpaBHenus, %. [louepHeHus IMHUK OnoBa U (OHA KODKHBI OBITH B 00JIACTH HOPMANBHBIX MOYESPHEHWIA.

[To rpaayrpoBoYyHOMY rpadUKy HAXOOAT MacCOBYIO IOJIO OJI0BA B KOHLIEHTpaTe aHAIM3UPyeMOi
npobbl ¥ KOHTPOJILHOM OIBITE.

MaccoByio 10110 0/10Ba B UHAHHU (X) B APOLIEHTaX BBIMMCIAIOT MO Gopmyre

(€, Cy-100
=t 2

X

rae C, — MaccoBast 10/ 0/10Ba B KOHLIEHTpaTe Mpo6bl, HAMAEHHAS IO rPaIyUpPOBOYHOMY IpadHKy, %;
C, — MaccoBast 105t 0JI0Ba B KOHTPOJILHOM OINbITE, HAMIEHHAS N0 rpalyMpoBOYHOMY rpaduky, %;
m — Macca HaBeCKH HUHIOUA, B3STOM 1A aHAJIU3a, Mr,
100 — macca nojyyeHHOro KOHLEHTpaTa, M.

BocnpounssoamMocTb pe3yabTaToOB aHaiM3a ONHOM U TOH Xe NMPoObl XapaKTepU3yeTcsi OTHOCUTENb-
HbIM CpeJHHMM KBaIpaTHUeCKUM OTKJIOHeHHeM paBHbIM 0,13. TToBTOpSIEMOCTD Pe3yNbTAaTOB Mapasieb-
HbIX OMpeaeeH!H XapaKTepU3yeTCsl OTHOCUTEbHBIM CPEIHUM KBaIpaTHYECKUM OTKJIOHEHHEM PaBHBIM
0,11.

3a pe3yabTaT aHaNM3a NMPUHUMAIOT cpeaHee apudMeTHYEeCKoe pe3y/IbTaTOB YEThIpeX MapalUiebHbIX
onpeneseHuit, NoJAyYeHHbIX Ha OAHOM (POTOTLNACTUHKE.

(Usmenennas penakuus, Usm. Ne 1, 2).

6.2. Pa3HOCTb MeXIy HauOONbIUMM M HAMMEHBLUMM U3 YeThIpeX Pe3y/lbTaToB MapaUIebHbIX OIpe-
neneHWit ¢ JOBEpUTESbHOW BepOSITHOCTHIO P=0,95 He [ONMXHA TMpPeBbILLATb 3HAYEHUS JOMYCKAEMOro
pacxoxiueHus d,, paccuMTaHHoro no ¢opmyne d,=0,4 x,, rae x, — cpenHee apudpMeTHYECKOE YEThIpEX
COMOCTABNSAEMbIX PE3YNbTATOB NapaljleNIbHbIX ONpeneeHUM.

PasHocTb Mexny GOIbLUMM U MEHBILMM K3 [IBYX PE3yJIbTATOB aHAINW3a C JOBEPUTENBHOI BEpOSTHOC-
Tbio P=0,95 He 10MXKHA NPEBBILIATh 3HAYEHHUST JOTTYCKAEMOTO PACX0OXIEHHS d,, PACCYUTAHHOIO 110 HopMyIie
d,=04 X, roe x, — cpentee apudpMETHYECKOE IBYX COMOCTABNSAEMbIX PE3Y/BTATOB aHANK3A.

(A3menennas penakuus, Uam. Ne 1),

6.3. (Uckmoven, Viam. Ne 1).
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HHO®OPMAIIMOHHBLIE JAHHBIE
1. PASPABOTAH 1 BHECEH Muuucrepcrsom usernoii merauryprun CCCP
PA3PABOTYMKH
A.II Coryes, JLK. Jlapuna, H.C. Benenkosa
2. YTBEPXKJEH YU BBEAEH B JENCTBHUE Ilocranosnennem l'ocysapcteennoro komutera CCCP no
cranaapram or 7.04.82 r. Ne 1459
Hsmenenne Ne 2 npunaTo MexrocyaapcreennsiM CoBeTOM HO CTAHZAPTH3ALMH, METPOJIOTHH H CEepTHRH-
Kauyn 15.03.94 (oryer Texumyeckoro cexperapuara Ne 1)

3a npHHATHE NPOTOJIOCOBANH:

HanmeHoBaHKe HAUMOHANBHOTO Oprana
HanmeHoBaHHe rocynapcTsa CTaHnapTH3aUKH P!
Pecnybnuka AsepbaiimkaH A3roccTanaapt
Pecny6nuka benopyccus Toccrangapt Benopyccun
Pecnybnuka Kasaxcran Toccrannapr Pecny6nnkmn Kasaxcran
Pecnybanka Monnosa MonnoBacTtaHaapT
Pocchiickas Penepauns Toccranaapt Poccuu
TypxMeHHucTaH I'maBHas rocymapcTBeHHas MHCeKUMs TypKMeHHCTaHa
Pecny6nnka Y3b6ekucraH Y3roccranaapt
YKpauHa Toccrannapt YKpauHsl

3. CCBLUIOYHBbIE HOPMATUBHO-TEXHHYECKHME JOKYMEHTBI

O6o3navyeHre HT]1, Ha KoTOpbIit Howmep pasnena, nyHxra,
JlaHa ccbLIKa MOANYHKTa

TOCT 860—75 Pasn. 3
TOCT 4204-77
FOCT 5955-75
TOCT 6709—72
IF'OCT 842276
FOCT 1029794
roCT 1112584
FOCT 12645.0—83
roCT 19908—90
TOCT 22180—76
TOCT 22306—77
T'OCT 24147—80
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4. Orpannyende cpoKa JelicTeua cHATO no nporokoixy Ne 3—93 Mexrocynapctsennoro CoseTa no CTaHzap-
TH3AUHH, MeTposioru H ceprudukauun (MYC 5-6—93)

5. IEPEU3JAHUE (sauBape 1998 r.) ¢ Mamenenuamu Ne 1, 2, yreepxknennbivu B aekaGpe 1987 r., nione
1996 r. (MYC 3—88, 9—96)
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