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Ferroniobium. Method for the determination
of tin content

MocraHoBneHuem Komurera CraHpapTos, Mep M M3IMepUTenuHbiX npxb6opos npu
Cobere Munmctpos CCCP or 6/Y 1970 r. N2 6126 cpox BBefeHM: YyCTaHoBReH
¢ 1/VIL 1971 r.

HecoBniogense craHpapra npecnefyercs nNo 3aKOHY

Hacrosmuli crangapr pacnpocrpaHsercsd Ha deppoHuobuit u yc-
TaHaBauBaeT (GOTOKOJOPHMETPHUECKHII METOJ OIpeJelleHns CojaepXKa-
HHA onoBa (npu cogepxanuu ogosa ot 0,005 po 0,10%).

Meroa ocHoBad Ha 06pa30oBAHUM OKPALIEHHOITO B OpaHMKeBO-Kpac-

. HBIl LIBeT KOJJIOHAHOTO COelWHeHHs OJoBa ¢ NapaHuTpodeRHaAdayO-
pOHOM, cTabuHau3upyeMoro »xesnaTuHoll. OtreseHue HUOOHS HPOH3BO-
AT CILIaBJEHHEeM C NePeKHChIo HATPHS, C NOCJAEAYIOUIMM BBIIENa4n-
BaHMEM IJIaBa HaCBIIIEHHbIM pAacTBOPOM XJopucroro Hartpusa. Onoso
ocaxIalT aMMHAKOM BMeCTe ¢ ajJiOMHHHeM, TPHMeHss B KauecTse
KOJIJIEKTOpPa aJIOMOKaJHeBble KBaCLbL.

[Ipumenenne Metrona NpelycMarpuBaercsl B CraHAApTax M TeXHH-
YeCKHX YCJOBHSIX, YCTAHABJIMBAWIIMX TeXHHUecKHe TpeboBanusg Ha

tdepponnobuil.
1. OBW{ME TPEGOBAHUS
1. O6mue TpeGoBanus K Meroady aHamuza — no [OCT
15933.0—70.

2. AMIMTAPATYPA, PEAKTMBbI U PACTBOPDHI

tan
-

‘Q [lepekuch HATpHS.

NN Harpuit xmopuctsii no T'OCT 4233—66, nacblnleHHBIA DPAacTBOP.
Kucaora consimas no 'OCT 3118—67, pas6apaennas 1: 1.
KBacunl anmwomoxaanesble (aJOMUHMHA-—KaJHd CEPHOKHCJBIL) 1O

I'OCT 4329—68, 19 -l pacTBop.
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Crp. 2 TOCT 15933.14—70

Ammusax Bogusii mo FOCT 3760—64.

Kucnora cepnas no I'OCT 4204—66, pasGasnennas 1:4.

Qenondranenn no F'OCT 5850—51, 1 %-uwlit cnuproBolt pacTsop.

Kaauii mapranuosoxucasiii mo F'OCT 4527—65, 2,5% -ublit pacTaop.

AckopbunoBass kucmora (ButamuH C) no T'OCT 4815—54,
5%-ubIll pacTBOP.

Harpu#i ykeycuoxucantii no FOCT 199—68.

Kucaora ykcycuas mo 'OCT 61—69.

Bydepuniii pactsop; roropar cieayiomum obpasom: 20 2 yKcycHo-
KHUCJIOTO HATPUSl DACTBOPSAIOT NpH HarpesaHuu B 70 w4 BOABL, OpH-
HapasioT 70 ma yKCYCHOH KHCJOTH M paszbasasior Bogol go 200 m.a.

Cnupt 3tHNI0BHIE pektuduxoBanunid no FOCT 5962—67.

Kenaruna numesas no 'OCT 11293—65, 0,5%-Hbi pacTsop.

IMapanurpodenundayopon, 0,056%-Hpi cnupToBO# pacTBop; roOTO-
84T caenyomum obpasom: 0,025 e naparmurpodenundayoposa pac-
TBOPSIOT B 45 MA 3THAOBOrO cnuprta, npubaeasior | x4 pasbasaen-
HOH 1:1 coMAHOH KHCJIOTBI H, €C/IH IUIOXO PAaCTBOpSeTCH, clierKa
II0JOTPEBAIOT JI0 INOJHOTO pAaCTBOPEHHs [apaHuTpogeHundayopora.
Tlocae oxsaxkaeHHS NOJAMBAIOT CHHPTOM 10 50 M4 M IE€peMelIHBaIoT.

CrannapTHble COJISTHOKHC/BIE PACTBODPH 0JI0OBA.

Pactsop A; roroBsiT cnenyioumum obpasom: 0,1 2 MeTasIRuecKOro
©0n0Ba pactsopaoT B 30 M4 COJNAHOH KHCJOTH, pasbapaeHHo#l 1: 1,
nipy HarpesaHud. Ilocse pacTBOpeHHs nepesMBaIOT DPAacTBOpP B Mep-
HYI0 KOoNOY BMECTHMOCTbIO 1 4, JOJHBAIOT 00 MeTKH pa3baBiieHHOH
1:1 consiHof KUCNOTOH H NepeMenInBaloT.

1 ma pacrBopa A comepxur 0,1 me onosa.

Pactsop B; roroear caeayrwomum o6pasom: 10 ma pacrsopa A
fI0MEeUIaloT B MepHylo kKoaly Bmectumocrtbio 100 ma, npuanpaior
20 mz pazbabienHofl 1:1 comsiHoM KMCHOTBHI, JOMMBAIOT AO METKH
BOIOH 1 THIATEJIBHO NEepeMellnBaloT.

I ma pacreopa b cozepxur 0,001 Mz onosa. Pacreop ToTOBAT B
neHb npumeHedus. CraHZapTHbE CEPHOKHCJBIE DPAacTBOPHI 0OJOBA.
Pactsop A; rorosar ciepylomum o6pasom: 0,1 2 Merannnueckoro
0J10Ba DaCTBOPAIOT IPH HarpeBanuu B 20 ma pasbGaBaensonn 1:4
CepHOll KHCJOTE], PACTBOP NEPeHOCAT B MepHYIO KO0y BMeCTHMOCTHIO
1 2, 10JMBAIOT A0 MeTKH BOJOH K TNepeMelnBaT.

1 ma pactBopa A cogepxut 0,1 me onoBa.

Pacreop B; roroesar caexytomum obpasoM: 1 ma pacrBopa A me-
PEHOCAT B MepHYI0 Koa0y BMectumoctbio 100 ma, npuamsawor 5 ma
pa3baBnedHoll 1:4 cepHONl KHCJOTH, AOAWBAIOT OO METKH BOJOH H
nepeMellnBaloT,

1 ma pacrBopa b comepxur 0,001 xe onopa.

3. NPOBEAEHUE AHANMM3A

Hapecky ¢epposuobus | e nomelawT B Kese3HbIH TAreNb, NPH-
0aBJAlT 5—7 e MepeKHCH HATpHs, NepeMeIlHBAIOT CTEKJISHHO ma-
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rocr 15933.14—70 Crp. 3

JIOUKOH H CIJIaBadglT B MydeapHo#l neun npu 850—900°C. Ilocae
OXJIaXKA€HHS THUTEJb IOMEILAIT B CTAKaH BMeCcTHMOCTBIO 250—300 ma,
npuauBarT 30 mA HACBHILEHHOrO pacTBOpPa XJOPHCTOTO HATPHS U
cpasy 3akKpBIBAIOT CTaKaH 4YacoBbIM cTek/JoM. Koraa sakonunrest Gyp-
Hasd peaklHd, CTEKJIO0 CHUMAlOT, ONOJACKHBAIOT €ro Haj CTAKdHOM
BONOH, BHIHUMAIOT THIeJb H OOMBIBAIOT €ro CTpyell BOABI U3 NpPOMBi-
Bajxn. CTakaH CTaBAT HAa IJIUTY U KHIATSAT €r0 COAeDKHMOE B Teue-
HHe 3—5 Mur IJIfl DaspylleHHs NepeKHcH Hartpus. [locie oxaaxie-
HHS COZEPXKHMOEe CTakaHa IepelMBAOT B MepPHYKW Koab6y BMecTH-
MocTbio 100 ms, nonMBalOT M0 MeTKH BOAOH M XOPOLIO [epeMelIH-
Baior. Koraa pacrsop orcrourcsi, ero QHUIBTPYIOT uepe3 Cyxofi
GuabTp «CHHAS JeHTa». IlepBble mopuuH (GHIbTPATa OTOPACKHIBAIOT.
AnuKBOTHYIO 4acTh 25 M4 moMemaror B Koa8y BMecTuMocTtbio 100 ma,
HefiTpanusyor no <¢enoadranseuny, pazbasnennoir 1:1 consinoli Kuc-
JIOTOl 10 KHCJIOH peakuuH, npunusailor 5 ma 19%-Horo pacrsopa
aJIOMOKAJNHeBBIX KBACLOB H 0CaX/JalOT OJOBO aMMHaKOM BMECTe ¢
CyMMOH THADOOKHCeH, npo0aBiss amMMuaK O INOSIBJAEHHs 3allaxa.
PactBop xunarar B TeueHHe 2—3 Mun AAd JAyulledl  KoaryJasuuH
ocalika u 3arteM /GHUABTPYIOT Yepe3 QUABTP «KpacHas JjaeHra». Ocamok
THAPOOKHCEH NpoMbIBaIOT Ea (GHAbTpe 6—7 pa3 ropsiueli BOAOIl,
nocje 4ero CTpyedl BOALI M3 NPOMBIBAJKH CMLIBAIOT OCafOK C ¢HIb-
TpPa B TOT Xe CTakKaH, B KOTOPOM IIPOHU3BOAMJOCH OCaXKJIEHHE 0CaiKa.
$uipTp npomeiBalor 2—3 pasa ropsiueit pasGasaenHoit 1:1 coasno#
Kucaotoit 1 6—8 pa3 ropsauelr Bomoil. K pacrBopy npuauBaior 5 ma
pas6aBneHHON 1:4 cepHOH KHCJIOTHI M BBHIIApPUBAIOT A0 Hayaja Bb-
IeJeHHs NapoB CePHOTO aHTMAPHAA, 3arteM npunusBawT 10 ma BoAbl
¥ TocJde PacTBOPEHHS cosiell OT(hHJIbTPOBLIBAIOT Yepe3 THIPOCKONH-
YeCKYI0 BATy OCaldoK KpPeMHHeBOH KHCJIOTH, BaTHbIl GuAbLTP IpOMBI-
BaloT 5—6 pas ropsuyedl BoZOH M ocanok orGpacweiBaior. Pacrsop
HeHTPAIH3YIOT 4MMHAKOM [0 (eHOJPTaJeHHy IO NOSBJAEHHS pPO3O-
BOHl OKDacCKH, NPU/JIHBAIOT N0 KamaaMm pasdaBienHyw ! :4 cepHyiwo
KHCJIOTY 10 HCYE3HOBEHHs pPO30BOH OKDPACKH H B H3OBITOK 5 MA.
[Tocae storo mprbasasiror 3—5 Kaneab 2,5%-1Horo pacrsopa Maprau-
IIOBOKHUCJIOTO Kadusi AJs OKHCJAEHHS OJIOBA M CYPbMbl, OCTaBJSIOT
pacrsop Ha 3 mun, npubasasior | ma 5%-Horo pacrsopa ackopfu-
HOBOH xucnotel, 10 ma GydepHOoro pacrsopa, b M4 STHUIOBOTO CIHP-
ta, 1 ma 0,5%-noro pacrBopa xenatuuet u 2 ma 0,05%-moro pac-
tBopa napasutpodenundpayoposa. I[locne npubamieHusi KaxJIOro
peaxTHBa, PACTBOP XOPOIIO NepeMelHBAIOT. 3aTeM IepesHBalOT pac-
TBOp B MepHy© koaly BMectuMmocTbio 100 ma, NOMHBAIOT 40 MeETKH
Bonoll ¥ TiNaTebHO NepeMewnBaioT. Yepes 40—60 mun wusMepsiior
ONTHYECKYI0 IJIOTHOCTh PAcTBOpa Ha (OTOINEKTPOKOJODUMETPE C 3e-
JIeHbIM CBeTOOHIbTPOM (obsactb cBeronponyckanus 508 #m) B Kio-
Bere ¢ TommuHOR cjgost 30 mm. B kaugecrBe pacTBopa cpaBHeHHs
IPHMEHSIIOT BOAY.
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Crp. 4 TOCT 15933.14—70

OnHOBpeMEHHO NPOBOAAT KOHTPOJBHBIA ONBIT Ha 3arpsi3HeHpe
DPEaKTHUBOB.

3.1. ITocTpoenne kKaauGpoBOUHOTO rpacdHuKa

B xon6ur BMectuMocthio no 100 ma orGupator nunerxo#t 1,0; 2,0;
3,0; 4,0 u 5,0 ma crammaptHoro pacrBopa b, uro cooreercrByer 10,
20, 30, 40 u 50 mke os0Ba, NPUIUBAT N0 | M2 KOHIEHTPUPOBAHHOK
CepHOM KHCJOThHl, HArpeBaloT A0 Hauya/Ja BBIACJNEHHS NApPOB CEPHOTO
aHrHApUAA, OXJaxjaawr, npujguBaor 15—20 s BOABI ¥ nepeMeuIH-
BAIOT, NOCJe uero npubaB/IsAlOT OAHY Kamaw ¢deHoadrasenHa, Hel-
TPANH3YIOT aMMHAKOM 10 OKpalluBaHWA pacTBopa B pO30OBEHIR 1IBeT,
npubasasior 5 ma pasbasiesHOl 1:4 cepHoOll KUCJAOTHL U jAanee no-
CTYNAIOT, KaK YKa3aHO B Pasi. 3.

[lo HalfiAeHHHM 3HAYEHUSIM ONTHYECKON IJIOTHOCTH C Y4YeToM Ho-
NpaBKH KOHTPOJBHOTO ONBITA HA COAepXKaHue OJIOBA B PeaKTHBAX H
COOTBETCTBYIOIIHM MM KOHHEHTPALHUSM ONOBa CTPOAT KaJHOPOBOURLIA
rpa¢uxk.

4. MOACYET PE3YNLTATOB AHAJIM3A
4.1. Cogepxanne osoBa B ¢eppoHnobuu (X) B npoueHrax Bbl-

uncaAsioT 1o dopMmyaam:
IPH MOCTPOEHUHU KaaubpOBOUHOTO rpapuka

X = g-V.100
V,-G-1000 ’
rie:
g — KOJMYECTBO 0JIOBA, HaHJeHHOe IO KannOpoBouHOMY rpadu-

Ky, B M,
V — obuuit 06beM HCHBITYEeMOTO PacTBopa B M4,
V,— 06beM aJMKBOTHOH WacTH DPAacTBOpa, B3ATHIA 118 KOJODH-
METPHPOBAHUS, B MA;
G — HaBecka npoOHl B e,
NpH CPABHEHUH CO CTAHAAPTHHIM paCTBOPO\'I 0JI0B2

gD —Dy) - 100
(Dx“‘Dz‘)'G ’

X=

rae:

g — KOJIMUeCTBO OJI0BA B CTAHJapTHOM pacTBOpe, B3ATOM JAJs
KOJIODUMETPUPOBAHHUSA, B &;

D — onrtuueckast MJIOTHOCTb MCIBITYeMOIO PacTBopa,

D, — onruyeckas MJI0THOCTb CTaHAAPTHOTO PAacTBOpa,

D, — ontrueckasd MJIOTHOCTb PacTBOpa KOHTPOJBLHOTLO OINHTA,

G — HaBeckKa, COOTBETCTBYIOLUAsi KOJODHMETPHDYEMOH 4YacTy
pacTeopa, B 2.
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roCT 15933.44—70 Crp. 5

4.2, JlomyckaeMble pacXOXKAeHUS MeXAYy pe3yJbTaTaMM aHaau3a
He JIOJIKHBI IPEBBILIATh BEJHUHH, YKA3aHHLIX B TabJaule.

Coxepxanue 0/10Ba B %

Jonyckaembie pacXoxXAeHUK
MEXIY KpaAHHMH pPe3yabTaTa-
MH aHaausa B abc. %

Or 8,005 xo 0,010
Cs. 0,010 , 0,03
, 0,03 , 0,06
, 0,06 , 0,10

0,0010
0,0030
0,0050
0,0100



