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Vanadium, Niobium and Antimony Distribution between
Carbon-saturated Iron and Na,0-SiO, Melts

Fumitaka TSUKIHASHI, Anders WERME, Adkira KASAHARA,

Masamichi OxaDA and Nobuo SANO

Synopsis:

The vanadium, niobium, antimony distribution between Na,0-5iO, melts and carbon-saturated iron were
measured in the temperatures range from 1200°C to 1 350°C. Those for vanadium and niobium increased
with increasing the Na,O content in melts. Their temperature dependencies for the typical basic composition

g (V) _ 2410 (%Nb) _ 2360
are expressed as follows; log [%V 1] 7 +0.187, log [%Nb] T +1.34
The predominant species of vanadium under these conditions changed from V?2+ to V5+ with increasing
the Na,O content, while those for niobium were Nb*+ and Nb®*.

The distribution of antimony decreased with increasing the Na,O content up to 57 mol%,, beyond which
it decreased. Antimony species changed from Sb** to Sb#+ as melts became more basic. Since the dis-
tribution ratio is too small in this case, it would be impossible to remove antimony from carbon-saturated
iron by the soda ash treatment.

The activity coefficient of SbO, ; in Na;0-SiO, melts was calculated by measuring the activity coefficient
of antimony in carbon-saturated iron in equilibrium with molten Cu—Sb alloys, which was 0.45 at 1 200°C.
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D& AHLHIDOTHRWDT, RO FERC L ) IERE
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B RDle. Tiobb, #lE RKREMMG Y BENCTEE
XRTCVBOTEDABEY LD, Zh X b RELMEE
FO7 vFEV/OBEBREIGHRNE 5.
ceneennnnee (31)
_ Xsbinca
Xsb in Fe—Csata,

R 7 v vOEERBORED D XRO X 51T
7. FEESL Knudsen L CH-7 v+ 2 VA S
D7 v vOEREY 900°C 55 1100°C THIEL
oo 2T, ZhiE 120000 ~ A& L (33) Ko, @7
vFEEVEREYXT v EVvORERBOBEKREYEV .
ORI VHRT v E vORBRERE, Lo THE
B Rl

log 7sb in cu= — 1. 167 (1 — Xgp)2—0.289----.. (33)

Fig. 11 g7 vo = volFRE L RERANHE RO 7
vFEVvDEALROBGREYRT. ZOEBOMHE X X
h, REMHRAGEFOT v vOFERENL 0.45 L7
5. ZoERBEGTBO)RREL SbO, s OIFERFEY
Kb, Fig. 12 w25 7R EDOBGRERT. Itk Z
<, Fig. 3 cRkoi Sb3+ oE|A%R, HBELLERDI

aSb in 0u=aSb in Fe—Ceatd_ """

7°Sb in Fe-Csatd. =7'Sb in Cu

11073
1200°C °
a
7]
- !
25x1074 1 L
s L @
=
5]
< o
Y Sb In Fe-Cgqyq = 0-45
o i L 1 e 1 PO S 1 1 1
0 0.001 0.002

Mole fraction of Sb in Fe-Csgtq.

Fig. 11. Relation between activity and mole frac-
tion for antimony in carbon-saturated iron at

1 200°C.

107¢
s Na,0-Si0,-SbO, system
&
= o\
. 2 °
13 -.e—® %
S 10-3
§ 10 \.
8 °
- \
=
Z 1200°C
p- Pe=8.42x107% atm,
10-6 1 N 1 . 1
40 50 60

NazO content in slag (wt%)

Fig. 12. Activity coefficient of SbO, s for the
Na,O-Si0,-SbO,, system at 1200°C.

AS FEeT VI VEIMPT Sh BREtE L.

R AS shOT v E VOREMRBITIE S LT3
THHZ E ¥R L. bz Jounston HWE, 2%
ELFo SbO, %43 Na,0.2810, D7 v+ £ VOF
M REY, RIFHEKH 1085~1300°C CFH,
TURKDOGAN'? |32 DFERAXEEL,

5+ - 11475
log Egzhi . Po:/n =TT — 75000 cee e (34)

EL s BFREY B, CoRMEEEE, SMRSEDCS
HTBLhERTH AN, ZoOR & AERSEH (1200
°C, Pp,=8.42x 10" atm) CHATE S LRET S &,
Sbs+ /Sb3+ =5.68x 10" ¥ /e, F & LT Sb3+ T
Farzbickb. ZhboZ knh, Fig 8 WiRdT7
vFEEVONRLEOEGHYERTS.

A7 7o Na,O 23 57% LUF Tk

Sb+3/40,=Sb3+ +3/20%~ .eeerriiiiiiiin (35)
Na,O 7> 57% Ll ETix
Sb+3/40,+3/202- =SbO,3~ -+reeveveennn (36)

DX HSRIEA e T, Fig. 12 R EE R
KoOMBEEEYHAT L0 TESL. T b b,
SbO, s HEHEREH THHZ D, ZDXHBERD
BRINCRATHL LELDRSD.

##-Na,0-510, RagikfElo 7 v F = v O 4RI O
THNF WO I Y, A5 7z 7 v =
VL2 3MECHEEL, ThFoSEE 1073
102 DEFIEH 5. ZOEBRL, BESEN 1071 1o
10-%atm Cffbh Tk b, HEHIE A5 7HEEE,
BEEFESEEFERE. FBRIEOEFIK T,
SR BEESECEKERT, OHf0o&BRT vF € v
AT FHCBEMLT VDI % 50 hbes &L
Tw%. 2ffi, S{C7 vFEvaEETAEIVIHKER
Y ARBROERESERHE T CHAB LSS, FERT
B REMNESEPDO 7 v VvOERREYEY,
RTOFLY OELHY, RELMBHERCHBE T 5
L, DRHEIAEREROK 1/50 Lics.

EDEERN DL, 20 X5 EBESET T, Bk
CXDOTE#NST vFEvEBRETAS LIHLLC
Libhns. BHNILOT vFEvoOKRE L, PR
BUWOWMETCHD L O, ATy sABERNEL
A5,

R, AERTIBESEY —ERESTEH (1200
°C ¢ 8.42x 10~ atm), ER{LYk © FEEiL 0.00375 ¢
H5. o T FeO oo Hifint 1200°C cor oy
A, o =FT, TvFevsDRT s FeO DiEERE
wRDBE, WThofkb 0.2 o 1.1 officd b,
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s 71 4 (1985) # 7=

NazO‘SiOz‘Poz,s REEBIHMEERALA—F—Th%
& pibhot.
34 V—GRI5 v VRACLIBHDBNFHER

ARBARER LAY OBELRALT, FTROKEH
DHREEEBFTS. =47, DA, SFovail, *
NERDEHEAKREL, V—FFR75, 7 AL DES
CHH DRETEE TS 5. £HRHEA X VIR = o+
7, DA, NFCTA, TUFEVERD.

HEBWNE, KEEF Y ¥ A X5 RERBRMEYF D
YVav, DA, NFUY A, =F TOBEERIICO-
THBET, FLROT 7 » 7 ARMBE DR %
AT £ LT, BEEBRERIL Si>Nb>P>V ofT
BHHEHREL T, & OIEFILAELERCOFEH)RE
L&l —HL T3,

I, VN VIRERESRI L S L ComERY LT
Bh, REEDY -FR7 5, 7 AMETIZF ORI
KuefESMEZDENTES. Bz ids =+ 7ELETI
V= BRT Ty P ALY, =y vEHRCRLT,
=X T HBRETETH .

=X, TYFEVROWTL, BEHABOBESEN
FEHEL, VA R75, 7 RE W2 EMILIC LY
BRET 5 LIIRAHETH B & & b0t

1. #%

V= ZRAZ I RELAFEHRE 0 Ao wa, =5
7, T VFEVOSREEREHABIRE TR, UTFo
SR E.

1) A5 7pEEEC DR, SFUw A, =
FOSERERINTS. 7 vFE v ot 57 mol
% Na,O ¥ CclaEd L, EHic Na,O »84 = 8
5.

2) RFUva, =FF, TVFEvOHRKOERE
HESITERZER

(%V) 2410
[%V] T

]

+0.187

(%Nb) 2360

log [%Nb] = T +1.34
%Sb 9 340
éﬁ£= 20 _s.07
ThHot-.
3) BEROHEIKAEWVIHC=4F, DA, ~F
VA, TVFEVTHD. =F 7, DA, ~FTTAD
AECHATEEMER O & ZFEFHCKEL, vV -FHR7 5

vy 7 ATRENETH B0, 7 v vooitiziEs
NEL, TOBRKIATRETDH S.
1) REAMPHOT v Vv OBEBEROERRK
% 1200°C CHIEL, Zoffit LT 0.45 %5+,
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