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Ferroniobium Method for the determination
of tin content

NocranoBnenuem Komurera CTaHRapPTOS, Mep M M3MepuTenbHbX npH6opos npu
Coeere Munncrpos CCLP or 6/V 1970 r. N2 626 cpoK BBefjCHMA YCTAaHOBAEH
¢ 1/VI§ 1971 r.

HecoGniogenue craHpapTa npecnefyercs N0 3aKoHy

Hacrosmuii cranxapr pacnpocrpassiercss Ha ¢epponuobuii H yc-
TaHaBanuBaeT (GOTOKOJOPUMETPHUECKHH METOI ONpeJe/eHHs] COIepKa-
HUsL 070Ba (npu comepxaHuu oaosa ot 0,005 mo 0,10%).

Merton ocHoBan Ha 006pa30BaHUM OKpALIEHHOTO B OpaHKeBO-Kpac-
HBIIl IBET KOJJOHIHOTO COeJHHEHHS OJIOBA C MapaHuTpodeHHIAPayo-
poHOM, cTabuausupyeMoro xejgaTHHo#. OraeneHue HUOOHSI IPOH3BO-
JAT CHOJaBJeHUeM C NepeKHCbI0 HATPHS, ¢ NOCAeAYIOIIHM BhIIIeTayH-
BaHHWeM IJ1aBa HACBIIEHHBIM pPacTBOpPOM aJjopucroro zatpus. OJsoso
0caXJIalT aMMVHaKOM BMecTe C aJIOMHHHEM, NpPHMeHAd B KauecTse
KOJITeKTopa aJioMoKaJjieBbie KBacLBbl,

[IpuMeHenne MeTOJa NpeAyCMaTpPUBAETCS B CTAHAApTax M TEeXHU-
YeCKHX YCJOBHSIX, YCTAHABJMBAIOIUUMX TeXHH4YecKHe TpeboBaHHA HaA
depponnobuil.

1. OBLUME TPEBOBAHKSA

1.1. O6une rtpeGoBanus X Meroady aHaamsa — no T[OCT
15933.0—70.

2. ANMAPATYPA, PEAKTHMEDI U PACTBOPDI

Ilepeknch HaTpus.

Hatpu#t xmaopucreiii no T'OCT 4233—66, nachlleHHBIH pacTBop.

Kucnora consmas no T'OCT 3118—67, pas6asaennasg ! : 1.

Kpacuwl anwovoxasnueBble (aJIOMHHHI-—KaHil CEPHOKMC/BIH) 1o
'OCT 4329—68, 19 -Hb1il pacTBop.

H3ganue onuymanbHoe Mepencuarka Bocnpeuiexa
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Ammuax soxusiit no TOCT 3760—64.

Kucnora cepsas no I'OCT 4204—66, pasGapaennas 1:4.

Qenondranenn no 'OCT 5850—51, 1%-Hulli cnuPTOBOK pacTBOp.

Kaauit mapranuosoxucaei no FOCT 4527—65, 2,5% -Helii pacTBop.

AcxopbunoBas kucnora (Butamun C) mno T'OCT 4815—54,
5%-HbIH pacTBOP.

Harpu#i yxeycnoxucastii no FOCT 199—68.

Kucnora ykcycsas no FOCT 61—69.

BydepHbift pacTBop, rOTOBAT clelylomuM ob6pasoM: 20 e yKcycHo-
KJCJOTO HarpHsl paCTBOPSIIOT NpH HarpesaHuu B 70 M4 BOXBI, NpH-
AaBafoT 70 Ma YKCYCHOM KUcJaOThl W paszbasasior Bogoll xo 200 ma.

Cnupt 3tHAOBHIE pekrtuduxoBanubi no [OCT 5962—67.

JKeaaruna nuuesas no ['OCT 11293—65, 0,5%-Hei pacTsop.

IMapauutpodennadpayopon, 0,056%-ubll cnMpTOBOH PacTBOp; roTO-
8T chaexylomuM obpasom. 0,025 e napanurpodeHuadayopoHa pac-
rBOPAIOT B 45 Ma 3TWaOBOro cmupra, npubamasior | ma pasbaBiaes-
Holl 1:1 COMAHOM KMUC/IOTBI M, ecJaH IJIOXO pacTBopsercsd, clerka
IIOAO0TPEBAlOT [0 INOJHOTO pAacTBOPEHHsS NapaHHTpodeHHaAdIyopoHa.
Tlocae oxsaxkneHusa HOAMBAOT cnuproM Ao 50 MA M IepeMelIHBAIOT.

CrangapTHble CONHOKUCABIE PACTBOPH 0JIOBA.

Pacrsop A; roroBsit caenymoomum obpasom: 0,1 2 MeTaminueckoro
naoBa pacTBopaloT B 30 ma CONSHOH KHCJIOTH, paszbaBieHHod 1: 1,
sipu HarpeBaHuu. Ilocse pacTBOpeHHss HepeNHBAIOT PacTBOp B Mep-
dy10 Koaby BvecTHMOCTbIO | .4, JOJNMBAKOT 10 METKH pa3baBieHHOH
1:1 comnHolt KUCAOTOM H NepeMelInBaloT.

1 ma pacrBopa A copepxut 0,1 me onosa.

PactBop B; rorosar caeiywomum ob6pasom: 10 ma pacrBopa A
flovelaloT B MepHYI0 kKoaly Bmectumocreio 10) ms, npuamaior
20 ma paszbaBaenHoil 1:1 cOJNSHOH KHCJIOTH, NOJNMBAIOT IO METKH
BO10# 1 THIATEJbHO NEPEMellBaIOT.

1 ma pacrBopa B coaepxur 0,001 me onosa. PacrBop roroBsAT B
neHb npuMeHeHMs. CraHnapTHble CEPHOKHCJIblE pacTBOPH OJOBA.
Pacreop A; roromsr caenyiomum o6pasom: 0,1 e Merajauueckoro
0JI0Ba DaCTBOPSIIOT NpH HarpeBaHuu B 20 ma pasbasienHoi 1:4
CepHOil KHCJOTH, PACTBOP MEPEHOCAT B MEPHYIO KONOY BMECTHMOCTHIO
1 4, 10.1MBAIOT A0 METKH BOZOH H NepeMelHBaIoT.

1 m.1 pactBopa A conepxur 0,1 me onoBa.

Pacteop B; rorosar caenyrounm obpasoM: 1 ma pacrBopa A me-
PEHOCSAT B MepHYI KoaOy BMectnvocToio 10C ma, npuansaoT 5 ma
paszfaBieHHOH 1 :4 cepHOli KHCJOTHI, JOJHMBAOT A0 METKH BOMOH H
JepevelIHBaIoOT.

1 s pacrsopa b comepxur 0,001 me onosa.

3. NPOBEQEHUE AHAJNIM3A

Haeecky ¢epponuobus 1 2 nomeIiaroT B Kene3HbIH THreNb, NPH-
6aBaalOT 5—7 ¢ MepeKHcH HATPHUS, NePeMelIMBAIOT CTEKJISHHOH ma-
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Joukoil u cmiaBasior B MydeapHon neun npu  850—900°C. ITocae
OXJI2XKIeHUS] THTENb IOMELIAIT B CcTakaH BMecTuMOCThbIo 250—300 Ma,
npuaIuBamT 30 M4 HACHILEHHOTO pacTBopa XJOPHCTONO HATPHS M
cpa3y 3aKpBIBAIOT CTaKaH YacoBbIM crekjgoM. Korza saxkoxuurcs 6yp-
Hasl peaklHs, CTEK/JO CHHUMAOT, ONOJACKMUBAIOT €ro Hajd CTAKaHOM
BOJOM, BBIHHMAIOT TUreb H OOMBIBAIOT €ro CTPyell BOIb H3 NPOMBI-
Baski. CrakaH CTaBAT Ha IJIMTY M KUOATST €ro COIepKHMOe B Teue-
Hue 3—95 Mmus 1Ja paspylleHus nepekucu Hatpus. [locae oxnaaxie-
HHUA COHepKHMOe CTakaHa MepeJHBAIOT B MEpHYI Koa0y BMecTH-
vocTbio 100 M., ROMMBAIOT 10 METKH BOAOH K XOpOLIO MepeMellH-
paror. Korga pacTBop OTCTOHTCS, €ro (QHUABTPYIOT depe3 CyxoH
$uiab1ip «cunsisi JeHra». IlepBble mopunu QuabTpara OTOPACHIBAIOT.
AnukBoruyw yacte 25 m4 nmomemaior B KoJa0y BMecTumocTbio 100 ma,
Hefitpaausyior no ¢enondraneuny, pasbapaennoit 1 : 1 coassHOH Kuc-
JOTOH 10 KHCIOH peakuuH, npuiusamotr 5 ma 1Y%-Horo pacrsopa
aJIOVMOKa/MHEBbIX KBAaCIOB M 0CAaX/JaloT 0J0BO aMMHaKOM BMeCTe C
CyMVOH THApPOOKHCeH, no0aBass amMMuak [0 MNOSBJCHMA 3anaxa.
PacTBOp KUNATAT B TeueHHe 2—3 Mmux O JAyqlled KoaryJasALuH
ocalxa # 3areM GUIBTPYIOT Yepe3 ¢HABTD «KpacHas JeHra». Ocaiok
TUApPOOKHCeH NpOMBIBAIOT Ha Guabtpe 6—7 pas ropsiued BOAOH,
Ioc/Te 4ero Crpyeil BOAbI W3 NPOMBIBAJKH CMBLIBAIOT OCaJOK C (HJb-
Tpa B TOT Ke CTakaH, B KOTOPOM IIPOM3BOJAMJIOCH OCaxJeHHE OCajaxa.
OuabTp npomeiBaloT 2—3 pasa ropsiueli pas6asyeHHoH 1:1 coaaHod
kucaotolt u 6—8 pas ropsauell Bomoii. K pacrBopy npuiuBaior 5 ma
paszbaBjeHHO# 1 :4 cepHOH KHCJAOTHI H BHIIADUBAIOT J0 HAvaJa Bhl-
IeleHHs NMapOB CepHOTO AaHTMAPHARA, 3aTeM npunusaioT 10 ma BOAM
¥ Tocjie pacTBOPEHHs CoJedl OT(HHAbTPOBBIBAIOT Yepe3 THIPOCKOINH-
yechyl0 BaTy OCaf0K KPEeMHHEBOH KHCJOTHI, BaTHHI QUABTD IPOMBI-
BaloT 5—6 pa3 ropsuedt BOmOH M ocanok orbpaceiBaioT. PacTBop
HelTPA/JU3YIOT aMMHAaKOM IO ¢eHOJAPTaNEHHY A0 INOABJIEHHS DPO30-
BOll OKpacKH, NPUJAHBAIOT N0 KanasaM pasfabaeHHyw |:4 cepHywo
KHCJIOTY 10 HCYe3HOBEHHsI pPO30BOH OKPAackKH H B H3OBITOK 5 Mm4.
[Tocae aroro mprbasasiior 3—5 kaneab 2,5%-H0ro pacrsopa mapras-
IIOBOKHCJIOTO KaJHs [/ OKHCJEHHS 0JI0BA M CYPbMbl, OCTaBJASIOT
paciBop Ha 3 mud, npubamasior | ma 5%-HOro pacrBopa ackopbu-
#oBOM Kucaorte, 10 ma OGydepHoro pacrsopa, 5 MA ITUJIOBOLO CIOUP-
ta, | ma 0,56%-uoro pacrBopa xematuHbot u 2 ma 0,05%-noro pac-
reopa napanurtpoderunbayopona. Ilocne npubaBjieHUs KaXKAOro
peasTHBA, PAacTBOP XOPOMIO IlepeMeLIHBAIOT. 3areM IlepeHBaloT pac-
TBOp B MepHYyI0 kKoaly BMectuMocTbio 100 ms, ZOAMBAIOT A0 METKH
BOICH ¥ TIMaTeAbHO nepeMeurnBaiorT. Yepez 40—60 mun wusmepsior
ONTHUYECKYIO IJIOTHOCTh pacTBopa Ha (OTOJEKTPOKOJODUMETpe C 3e-
JeHblV cBeToduabTpOoM (ob6sacTb cBerompornyckanus 508 #m) B Kio-
BeTe ¢ tommunoii caost 30 mu B kauecTBe pacTBOpa CpaBHEHHA
NOPHVIEHSIIOT BOAY.
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OnXHOBPEMEHHO NPOBOIAT KOHTPOJBLHEIE ONBIT Ha 3arps3HeHHe
PeaxTHBOB.

3.1. Toctpoenne KaaubGpoBOUYHOTO Trpaduka

B xon6w Bmecrumocthio no 100 ma orbuparor munerxoin 1,0; 2,0;
3,0; 4,0 u 5,0 ma crangaprHoro pacrsopa b, uro coorsercrByer 10,
20, 30, 40 u 50 mxe onoBa, NPUAMBAOT 1O | M4 KOHIEHTPHPOBAHHOH
CepHOH KHCJIOTHl, HarpeBaloT A0 Hayaja BBIAEJEHHs NApOB CEPHOrO
aHTHAPHUIA, OXJa)XaawT, NMpuauBaor 15—20 x4 BOABl ¥ NepeMellu-
BAIOT, NocJe uero NpubaBIsAOT OIHY Kamaw QeHondranenHa, Hel-
TPATH3YIOT aMMHAKOM [0 OKDAIUMBAaHUS PAacTBopa B PO30BBIN LBET,
npubasasior 5 ma pasbasieHHofi 1:4 cepHOR KHCJIOTH M jajee TNo-
CTYNAIOT, KaK YKa3aHo B pasi. 3.

ITo mafiieHHEIM 3HAYEHUSIM ONTHYECKOH IVIOTHOCTH C YYeToM mo-
NPAaBKH KOHTPOJBHOTO OIbITa Ha COAep:kKaHHe 0J0BAa B PeakTHBAax H
COOTBETCTBYIOIHM MM KOHIEHTPALHMSM 0J0Ba CTPOAT KanuOPOBOUYHBIA
rpaguxk.

4. NOACYHET PE3YNbTATOB AHANIUM3A

4.1. Comepxanue osoBa B (eppoHHo6uu (X) B npoueHTax BHI-
yucaAsioT no dopmyaam:
NpH NOCTPOEHHH KanubpOBOYHOTO rpaduka

X = g-V.100
V,-G-1000 ’

rae:
g — KOJIMYEeCTBO 0JIOBA, HalileHHOe N0 KaJauOpPOBOYHOMY rpadu-
Ky, B M&;
V — o06muit 06beM HCNBITYEMOrO PacTsopa B M.A;
V{— o6beM aJHKBOTHOH 4YacTH pacTBOpa, B3fITHIH JJs KOJODH-
METDHPOBAHUS, B ML,
G — naBecka npo6xl B &
MpK CPABHEHHH CO CTAHAAPTHBIM PACTBOPOM 0JIOBA

D —D,) - 100
X, = g( a ;
Y Dy —Dy-G

roe:
g — KOJIMYeCTBO OJI0BA B CTAHJapTHOM pacTBOpe, B3ATOM AJs
KOJOPUMETPHPOBAHHUSA, B 2;
D — onrtuueckasi NJOTHOCTb HCIBITYEMOrO PacTBoOpa;
D, — onruyeckas NJOTHOCTh CTAHIAPTHOTO PacTBopa;
Dy — ontuyeckast MJIOTHOCTb PAacTBOPA@ KOHTPOJBHOTO ONBITA;
G — HaBecka, COOTBETCTBYIOLIasi KOJOPHMETPHPYEMOH uacTh
pacTsopa, B &
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4.2, JlonyckaeMble pacXOXKIeHHs MeXJy pe3yJbTaTaMH aHaJau3a
He JOJIZKHBI IPEBBILIATh BEJHYUH, YKa3aHHBIX B TabJaulle.

CoxepxaHHe 010B2 B %

Jlonyckaemble PacXOXAEHUL
MeX1y KPafHAMH pe3yabTaTa-
MH aHaausa B abc. %

Or 0,005 no 0,010
Ce. 0,010 , 0,03
, 0,03 , 0,05
, 0,06 , 0,10

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