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Vanadium extraction from molten vanadium slag with high contents of
Ca and P by direct oxidation and adding Na, CO; and water leaching method
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Engineering, University of Science and Technology Beijing, Beijing 100083, P. R. China)

Abstract; The mineral phases of the clinker obtaining after oxidizing vanadium slag with high contents of
Ca and P are analyzed by X-ray diffraction (XRD) . and the experimental parameters of vanadium extraction
are also investigated in this paper. The results show that V exists in the form of Na, V,0;, Na, VO, , Na, s
V,0; and NaCaVO, when the amount of added Na,CO; is relatively small (35%). But, with the added
Na, CO; amount increasing, Na, V,0; and NaCaVO, react with Na,CO;, then change into Na;VO,. P in
the clinker exists in the form of Na;PO,. The leaching rate of vanadium can reach above 90% under the
conditions: added Na,CO; amount of 40%, liquid to solid ratio of 5 : 1 mL/g, leaching temperature of
90 C, leaching time of 4 min, stirring rate of 150 r/min. Therefore, the method of extracting vanadium
from molten vanadium slag with high contents of Ca and P by direct oxidation and adding Na,CO, and
water leaching is feasible.

Key words: molten vanadium slag with high Ca and P; oxidation; sodium carbonate; phase; leaching;

vanadium extraction

EPURAR WO i R b A9 2 g PLIA R SR LI R FR Z 1 LA L FeO-Si0,-MnO-TiO, iy F %
JICS3 1 Al R P i T A B S 2 B T R o R e B B IR . B T BB K SR U R R R

Wim A :2014-12-11
ESWB :HEAEALEERIIH (41603004)
Supported by key laboratory Foundation(41603004)
EEB N : EHiM (19885, , FE N FRHUE WY, (E-mail) wynheut@163.com,
A5 (BE R D 5 4% 1 1 4 30, (E-mail) lihong@ metall. ustb.edu.cn,



http://gks.cqu.edu.cn

% 2 1 2 R EURBRIGEGENE R KIZIRAR 139

FEPE L AU B 24 T — T B U HE 1 U A HR R O A R 0 B 22— R AR B ST X —
BARZ G PRI A E CaO J5URE 18 G 1 1 85 [7) B 2547 o DI i D o 25 42 0 5 B SN i oF i
A S0 45 S R 0, SRAUBT AR  CaO, 15 2 (L P Ca P & g R, L CaO A1 P, Os &4 518 9.0% ~
35.0 %11 0.6 % ~1.3% . i 5 Tl Al b CaO(<Z3.0%0) Ml P, O, (<C0.2%0) By & . A T8 . & SUiX il
B Sy e B e LA R HEAT T A R A B AL — KR AR LI IS

1 BREsSamlEaEdmiLkRRARERSE

5l 285 1 A5 e W LT SR AR KR SRR AR B AR AN 1 TR . A A AR K RO R R I B CaO 1Y
JRek 3 1 7S A L ) ESF 0 A L A5 I Al S R S R B AL L A Na, COy FEIRE, 188 A B S Ak R &
.35 Na,CO, W AE BUKE I ERA. th Tt CaO i m. b E s Ml a8y aes 5 CaO
S A LR 5 £ L (H AL R B85 3 2 ik — 25 5 Na, CO, 2 A K s PEPLER AN . bk i n =X (1) ~ (6) fif i .
JITTE B 1) K s 1 L TR Ak B RT B A B IR ik KR T2 AR

@J Vz Os ° ﬁ’ﬂﬁﬂ(
Na,CO, + V,0, =2NaVO0O, + CO,, BRI —— B g
AG =—77197.37 —104.84T (J/mol); (D ' '
2Na,CO; + V,0; =Na, V,0; + 2CO,, Fr R A B L (B 4
. (130~1500 C ) —y
AG = —33 164.45 — 205.56T (J/mol); (2) "
3Na,CO, + V,0; =2Na, VO, + 3CO,, Na,CO, " o Aol
AG = —54 902.87 —172.51T (J/mol); (3) T
KB ik
Na,CO, 4+ CaV,0; =2NaVO, + CaO + CO,,
AG =197 824,18 — 237.95T (J/mol); 5 FE—
2Na,CO, + Ca, V,0; =Na, V, 0, + 2Ca0 + 2CO, , ¥
AG =283 967.38 — 255.81T  (J/mol); (5 R
3Na,CO, + Ca,; V, 0y =2Na, VO, + 3Ca0 + 3CO,,
BRASSE S 241 1 i A2
AG =715 080.89 — 712.74T  (J/mol), ) B RRSESERABRANRER
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Table 1 The composition of vanadium slag with high content of Ca and P (mass fraction/ %)
V.0, CaO SiO, FeO TiO, MnO Al, O, MgO P, O; FHoAth
11.48 13.71 13.71 32.22 10.75 8.00 2.75 2.68 0.78 3.92
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