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Ferroniobium Method for the determination
of tin content

[MocraHoBnenuem HKomumrera CTaHAApTOB, MEP M MIMEpPMTENbHbIX npxbopos npu

Cosete MuumctpoB CCCP or 5/V 1970 r. N2 526 <cpoxk BBeACHM® YCTAHOBREH
¢ 1/VIl 1971 r.

Hecobrniogekue craHjjapra npecneayercs no 3aKOHY

Hacroguiuu crangapt paclnpoctpansercd Ha ¢eppoHuobuil U yc-
TaHaB/JguBaer QOTOKOJOPHUMETPHUECKUH MeTOd ONpeldeJeHHs COIEPXKa-
HUS1 0JIoBa (npu coaepxaHud osoBa or 0,000 mo 0,10%).

Meroa ocHOBaH Ha 00pa30OBaHUM OKPAUIEBHOTO B OpPaHKEBO-Kpac-
HbIH UBeT KOJJOHAHOTO COeAHHEeHHS 0JioBa ¢ napaHuTpodeHUAPayO-
pPOHOVM, cTrabuausupyeMmoro xematuHod. OtiaeneHue HUODHS NPOHU3BO-
JAT CHJIaBJEHUEM C TNMepeKHChbI0 HATPHS, C NOCJAeAVIOUIUM BBIIENayHu-
BaHMEM IJIaBa HacbILeHHbIM pacTBOPOM AJOpHCTOrO Hatpus. Onoso
OCaXKXalT aMMHAakKOM BMecTe C aJIOMUHHEM, NPHMEHsIs B KauecTBe
KOJIJIEKTOpPa aJlioMOKaJdeBbie KBAacCIhl.

[Ilpumenenne Meroaa npeaycMaTpuBaeTrcss B CTAHAAPTAX M TeXHH-
YeCKHX YCJOBHUSAX, YCTAHABJUBAWIIUX TeXHHUUYeCKHe TpeOOBAHUA HA

dbeppoHu0OUH.

1. ObLLIKE TPEBOBAHUSA

[.I. Obumne TpeboBanuss k Meroay aHaauza — no [OCT
[5933.0—70.

2. ATIMMAPATYPA, PEAKTHEDBI U PACTBOPDI

Ilepekuch HaTpus.

Harpun xaopucreii no I'OCT 4233—66, nacbllleHHBIH pacTBOp.
Kucaora coasnas no I'OCT 3118—67, pasbasaennas 1: 1.
KBacubl anomokaJnueBble (aJIOMUHUH-—KAJHH CEPHOKHCABIH) IO

[FOCT 4329—68, 1% -ublii pacTBOD.

M3panume opkiymanbHoe [Mepeneyarka BOCNpelleHa
6%
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AvMmuax Boausid no FOCT 3760-—64.

Kucnora cepuasi no 'OCT 4204—66, pasGasnennas | :4.

denongdranenn no 'OCT 5830—581, 1%-Hblli cnupTOBOK pacTBOP.

Kaauit mapranuosokucaniit no FOCT 4527—65, 2,5% -ublil pacTBop.

AckopbunoBas kucaora (ButamuH C) 1no T'OCT 4815—54,
5%-HbIll pacTsop.

Hartpuit ykeycnokucawt no 'OCT 199—68.

Kucsora ykcychas no 'OCT 61—69.

bydepHbii pacTBop, roToBAT ciaenyilomum obpasom: 20 e YKCYCHO-
K}CJOTO HaTPHSl DaCTBOPSIOT NpH HarpeBaHuu B 70 Ma BOJBI, NPH-
HaBasaoT 70 mMa YyKCYCHOH KUCJAOTHL U pasbasasior Bogoll go 200 ma.

Cnupr 3TUNOBHIA pexTHdUKOoBanHHBIH no TOCT 5962—67.

Kemaaruna numenas no I'OCT 11293—65, 0,59 -ubl# pacTBop.

[Tapanurpodennagpayopon, 0,05%-HbE criHpTOBOH pPacTBOP; TrOTO-
84T caeryromum obpasom. 0,025 ¢ napanurpodenuadayopoHa pac-
IBOPAOT B 40 MA 3THJAOBOTO cnupra, npudasasiior 1 ma pasdasies-
HOH | : 1 colMgHO# KUCAOTBI H, €CJAH MJIOXO pPAacTBOPAETCH, CJIerka
IIOAOTPEBAIOT A0 TNOJHOTO pAacTBOPEHUS mnapaHuTpodeHuAdIyopoHa.
Tlocne oxyaxneHus HOAUBAIOT CIHPTOM 0 50 ma U nepeMellHBAIOT.

CrannapTHble COMSSHOKHUCJBIE DACTBOPHI OJIOBA.

PactBop A; roroBaT chaefymomum obpasoM: 0,1 2 MeTalJryecKkoro
nJ0Ba pactBopawoT B 30 Ma COJAHOM KHUCJAOTHL, pasbaBieHHOH 1 : 1,
npu HarpesaHuu. llocse pacrtBopeHHsi nepesiMBalOT pacTBOP B Mep-
4Y10 KoJ0V BMeCTHMOCTHIO | ., AOAMBAOT A0 METKH pa3baBJiieHHOH
1.1 cOnsiHON KUCTOTON H NIepEeMELINBAlOT.

| M2 pacrBopa A comepxur 0,1 xe onoga.

PactBop b; rorossar cuaeaywouum obpasom: 10 ma pacrBopa A
{IOMelIaloT B MepHYI0 Koabdy BwmectruMmocTbio 10) s, NPHAMBAIOT
20 ma paszbassenHoil 1 :1 cOJNSTHOH KHCJOTHI, JOJHBAIOT OO METKH
BO1OM I THIATEJbHO NepeMelliiBaloT.

I ma pacrBopa b cozepxur 0,001 me onosa. PactBOp TOTOBAT R
neHp npuMedHeHus. (CraHgapTHble CEPHOKHCJbIE pPacTBOPH 0JIOBA.
Pacrsop A; roroear caeayromuM ob6pasom: 0,1 ¢ MeTannuueckoro
0JIOBA pAacTBOPSIIOT NPUH HarpesaHuu B 20 ma pasbdasiaeHHod 1 :4
CEepHONl KHUCJOTHl, PACTBOP MEPEHOCAT B MEPHYIO KOJAOY BMECTHMOCTHIO
1 2, 10IMBAIOT A0 METKH BOAOHU U NMEepPEeMEIIUBaroT.

I m.1 pactBopa A comepxut 0,1 me omoBa.

Pacrsop B; roropsar caexyromum obpasom: 1 sma pactBopa A ne-
DEHOCAT B MepHyo Koaby BMmecTrvocTbio 100 ma, npuausamoT o MA
paszfaBaeHHOl 1 :4 cepHOH KHCJAOTHI, AOJHBAKT IO METKH BOJOH H
1epevMellnBalorT.

I m.1 pacreopa b comepxkut 0,001 me onoga.

3. NPOEEAEHME AHAJIM3A

Hagpecky ¢epponuobus | ¢ nomemiamT B Kene3HbId TUre/]b, NPH-
0aBJAIOT O5-—7 & TepeKuCd HaTpud, epeMell’BaloT CTEK/JISTHHOU I[a-
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JIOUKOH H cnaaBiaswoT B MydeabHo# neun npu 850—900°C. Ilocae
OXJIaxKIeHUS THUTEJb IOMEHIAT B CTaKaH BMeCcTHUMOCThbIO 250—300 ma,
NPpUJAKUBAT 3J M4 HACHILICHHOTO pPacTBopa XJODPHUCTOTO HATPHA W
cpa3y 3aKpbIBAKT CTAaKaH YacCOBBIM cTeXJoM. Korga 3akoHuyurcs Oyp-
Hasl peaklHus, CTEKJO CHHUMAIOT, OIMOJIACKUBAIOT ero Hajl CTAKaHOM
BOAOH, BBIHUMAIOT TUreJb H OOMBIBAIOT €ro CTpyell BOJIbl H3 IPOMBI-
saskl. CTakaH CTaBsIT HA IVIATY U KHIATSIT €ro COJIepKHMOE B Teue-
HUe 3—O mMmun JIS pa3pyuleHuWs nepexkucu Hartpus. [locne oxaaxne-
HUA COZEpKHMOe CTakKaHa I[epejJUBAOT B MEPHYIO KoJa0y BMeCTH-
vocthio 100 ma, monuBalT A0 METKH BOJAOH K XOPOLIO [epeMellH-
BaloT. Korga pacrBop OTCTOUTCH, ero QUIBTPYIOT uepe3 CyxXof
(OUJIb1p «CHHASA JeHTa». llepBble nopuun Guiabrpara OTOpPaACHIBAIOT.
AJUKBOTHYIO 4acThb 2D MA NOMeUlalT B KoJO0Y BMecTuMocTblo 100 ma,
HelHTpanusywr no ¢denonadranenny, pazdbasiaeHHon 1 :1 cosssHOH KHC-
JOTOM N0 KHCJOH peakuuH, npuiausawr o Ma 1Y%-HOro pacrBopa
aJI0VOKaJHeBhIX KBAacUOB M 0OCaXJalT OJOBO aMMHAaKOM BMECTe C
CYyMMOH THAPOOKHCeH, [00aBafd amMMuakK OO0 MNOSABRJEHAd 3anaxa.
PacTtBOp KUDATAT B TeueHHEe 2—3 MuUM OJA Jydlled KoaryJslHu
ocalkKa ¥ 3ateM OHJABTPYIOT uepe3 QUJABTP «KpacHas JeHra». Ocaiok
TUAPOOKHCEH MNPOMBIBAIOT Ha ¢GuabTpe 6—7 pa3 ropsyed BOAOM,
1ocJle 4ero CTpyed BOAbI U3 IPOMBIBAJIKM CMBIBAIOT OCAInOK C (hHUJb-
Tpa B TOT e CTAaKaH, B KOTOPOM IIPOHU3BOAMUJOCH OCaKJeHHE 0CajKa.
OuabTp NPOMBIBAIOT 2—3 pasa ropsiuer pasdasisenHou 1 :1 coasgHon
KHCJIOTOH n 6—38 pas ropsiued Bogoi. K pacTBopy NpuiauBaoT 5 s
pazbaBieHHOd 1 :4 cepHOH KUCAOTHI H BBIIAPUBAIOT 10 HAYaJa BDI-
NeJeHUsl MapoB CepHOrO AHTUApHUAa, 3ateM npuausaior 10 ma BOAH
M II0CJ€e pPacTBOPEHUS COJEed OTPUIbTPOBBLIBAIOT Yepe3 TUTrPOCKOIH-
yechyl0 BATy OCAJO0K KPEMHHEBOH KHCJOTH. BaTHBHHU (QUJILBTD NPOMBI-
BalOT 0—0 pa3 ropsiued BOAOHM M 0canoKk ordOpacbiBaioT. Pacrsop
HEHTPAJIH3YIOT AMMHAKOM [0 QeHoJ(TaNeuHy 0 IOSBJeHHS pPO30-
BOIl OKDAacKH, NPUJAHBAIOT 10 KamjasaM pasdabiaennyio | :4 cepHywo
KHCJAOTY J0 HCUEe3HOBEHHUS PO30BOH OKPACKM H B H3OBITOK O M.
[Toce sroro nproéasasitor 3—>5 kaneab 2,5%-Horo pacrsopa Mapras-
[IOBOKUCJOT0 khagausi AJsS OKUCJEHHS OJIOBA U CYPbMbl, OCTaBJSIOT
paciBOp Ha 3 mudH, npubasaswt | ma 5%-HOro pacreopa ackopOu-
HOBOH Kucaorel, 10 ma OGydepHoro pacrsopa, o MA 3TUJOBOTO CIUP-
ra, 1 ma 0,0%-voro pacrBopa xkematuHbl H 2 ma 0,00%-HOrO pac-
reopa mnapauurpodenuadpayopona. Ilocne npubdasieHuss KaxAOro
pDeanTHBA, PACTBOP XOPOUIO IepeMellUBaloT. 3areM I[epeiuBaloT pac-
TBOp B MepHyWw koady BMectumocTtbio 100 Ms, ZOAHBAIOT OO0 METKH
BOMCH ¥ TinareabHOo mnepeMmeurnBaior. Yepesd 40—60 munx usmepsior
OIITHUECKYIO IMJOTHOCTh PacTBOpa HA (OTO3JEKTPOKOJOPUMETpe C 3€-
Jerblvt cBeroduabTpoM (obnactb cBeronponyckarusgd 508 Hm) B KO-
BeTe ¢ tosamunoil cjaog 30 mu B KauecTBe pacTsopa CpaBHRHUMA
IPHVICHSIIOT BOAY.
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OQHOBpEMEHHO MNPOBOIAT KOHTPOJLHBIA ONBIT Ha 3arpssHeHye
PEaKTHBOB.

3.1. Iloctpoenune KaaubGpoBOYUHOTO TpadHKA

B xon6wmi Bmectumoctbio no 100 ma orGuparor nunerxoi 1,0; 2,0;
3,0; 4,0 u 5,0 M2 crammapTHOro pacrBopa b, uro coorBercrByer 10,
20, 30, 40 u 50 mxe 0510Ba, NPUAMUBAKT 10 | M4 KOHIEHTPUPOBAHHOH
CEPHOM KHCJOTBHl, HArpeBaloT A0 Haya/Ja BBIAEJEHHs] NapoB CEPHOTo
AHTHAPHUIA, OXJAaxKAawT, NpuarBaT 15—20 ma BOABL U lepeMellH-
BAIOT, OOCJe yero npudaBsJAOT OJHY Kanaw deHoadranedHa, Heu-
TPAJH3YIOT aMMHAKOM [0 OKpalluBaHUA pacTBopa B PO30OBBIM LIBET,
npubasasior 5 ma pasbasiaeHHO 1 :4 cepHoOH KHCJOTHI M jAaJjee No-
CTYIAOT, KAK YK4a34aHO B pasi. 3.

[lo maligenHuiM 3HAuyeHUsIM OINTHYECKOH NJAOTHOCTH C Y4YETOM NO-
IPABKH KOHTDOJBHOIO OIbITAa Ha COAEpKaHHe 0JOBA B DeaKTHBAX H
COOTBETCTBYIOIHHM HM KOHHEHTPALUAM OJOBa CTPOSAT KaJUOPOBOUHBIH

rpa@HukK.
4. NOACHET PE3YNLTATOB AHANIM3A
4.1. Coxepxanne oJoBa B (PeppoHuobuu (A) B NpoOUEHTAX BHI-

YUCASIOT 10 dopMyaam:
IPH NOCTPOEHUHU KaJubpOBOYHOTO rpapuka

X — & V. 100
V,.G-.1000 °’
rae:
g — KOJHYecTBO 0J10Bd, HalJeHHOe IO KaJHOPOBOYHOMY Tpa(iu-

Ky, B M2,
V — 061miuit 06beM HCIBITYEMOI'O PacTBOPA B M.,
Vi— o6beM aJuKBOTHOH YACTH pacTBOpa, B3ATBHIA 114 KOJODH-
METPHPOBAHUS, B MA;
(G — HaBecka npobul B e;
NpH CPABHEHHH CO CTAHZAPTHBIM PACTBOPOM 0JI0BA

e R i

(Di‘“‘Dz)'G 1

1=

rae:

g — KOJIHUeCTBO OJI0BA B CTAaHAapTHOM pacTBOpe, B3SATOM
KOJOPUMETPUPOBAHUSA, B 2;

D — onTtuueckas MJAOTHOCTb UCIBITYEMOTO pPacTBoOpa;

D — onrtuyeckas NAOTHOCTb CTAHJAAPTHOTO pacTBopa;

D, — onTuyeckass MJAOTHOCTH PaCcTBOpPa KOHTPOJBHOIO ONBITA;

(G — HaBeckd, COOTBETCTBYIOIIAsl KOJODUMETPHPYEMOH 4HacTH
pacTeopa, B 2.
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4.2, JlonyckaeMble pacxXxOXIeHHUS MeXAy pe3yJbTaTdMM 4aHaJu3a
He JOJIKHBI IPeBbIIaTh BEJHUUH, YKA3aHHBIX B Ta0JHLE.

JlonyckaeMmpie pacXoXAeHUSR
CoaepxxaHie 0J0B2 B 9% MEX IV KpalilHHMM pesyabTaTa-
MH aHaausa B abc. 9%

Or 0,005 no 0,010 0,0010
Cs. 0,010 , 0,03 0,0030
, 0,03 , 0,05 | 0,0050
, 0,06 _ 0,10 0,0100




