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Effect of vanadium oxidation and conversion on vanadium leaching
in extraction process of vanadium from stone coal
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Abstract: Based on experiments of leaching stone coal and calcined stone coal with H,SO4 and HF, the effects of
vanadium oxidation and vanadium conversion on vanadium leaching were investigated. The results show that V (IIT)
cannot be leached until the crystal structure of aluminosilicate contains vanadium is destroyed. When stone coal is
leached in 3.5 mol/L HF at 60°C for 8 h, the crystal structure of aluminosilicate contains vanadium is completely
destroyed and the leaching rate of vanadium reaches 97.91%. V (IIl) can be oxygenized into V(IV) or V(V) by

roasting stone coal or adding oxidant in the leaching process.
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Table 1  Chemical compositions of stone coal (mass

fraction, %)

V,0; Mo Ni S
0.74 0.091 0.028 2.79
Fe,0; SiO, AL O; CaO
4.10 68.50 3.89 1.08
MgO K,0 Na,O Ig
0.69 1.10 0.078 17.59
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Table 2 Results of leaching vanadium from stone coal with

H,SO,

Concentration Temperature/ Liquid Leachin
of H;SO,/  Time/h P to solid &
C . rate/%
(mol/L) ratio
0.5 10 90 3 21.29
1.0 10 90 3 32.23
4.0 6 90 3 47.95
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Table 3 Valence distribution of vanadium in stone coal and

stone coal calcine

Sample (V+V*Y% V1% Total V/%
Stone coal 0.72 0.02 0.74
Stone coal 3+

. 0.25(No V™) 0.59 0.84
calcine
N8.2CO3+V205:2N3VO3+C02 T (4)
Si02+NaZCO3=Na2$iO3+C02 T (5)
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Fig.2 XPS patterns of stone coal calcine: 1—V(IV); 2—

V(V)

WE 2 fros, 21 IR VIS5 5 REh 515.8
eV, FIFRAEEITE VAV MV 455 BE 516.0 eV AHIT;
25 2 W OB N R 45 B RE N 517.2 eV, S FsUER T V(V)
YN S RE 517.5 eV AT, ST EnRERe Rk L L
VAV)AT V(V)AFAE

XF LG SEI AR 4 A Dy - 2 HHARLEE 60 °C, 2 I
W 6h, LR 3:1, B4 RmE 3 fr.

M 3 ATRLE 6 T s (26 1), Bl H 7]
HF WK, W2 R e, 1 15.72%3 =21 80%
DA L 78 HF #K5A 3.5 mol/L LS, Bifi HF iR K,
BRHBBUAKR, IR HER 84% AT X T Ak
FERERH(EE 2), B H R HF W EEHE K, 12 tH 28 1 71.56%
e E] 90%LL b 7E HF WKRJEIX 2.3 mol/L LLfE, Bl
HF REEBEK, 3R HRAA K, Lk 1 figk 2 vk
B, IS I R R e nR A BT T ) VATD A
A VAV V(V), AR T EE i rERe, (3



ERVES R E

I, A AR R T B A AR A LR PR S 1351

100
2

80
S
g 60F
:-2_1.1
S 40
4 =— Stone coal

+— (alcined stone coal
20F
0 1 2 3 4 5

HF concentration/(mol<L™1)
3 ARSI AR BER HF 32 H 45 R AL
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Fig.4 Effect of NaClO; on vanadium leaching
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