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Mineral decomposition process of vanadium recovery from
stone coal by low temperature sulphating roasting

LIU Wan-li, WANG Xue-wen, WANG Ming-yu, HU Jian, ZHANG Li-ping

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The new mineral decomposition process of vanadium recovery from stone coal by low temperature sulphating
roasting was proposed, which overcomes the shortages of high energy consumption and long working cycle existing in
stone coal decomposition with sulfuric acid solution under normal atmosphere. Using the stone coal obtained from Kaili
of Guizhou Province, China, as raw material, the process parameters, such as roasting time, roasting temperature, sulfuric
acid addition volume and the leaching with water for the calcine, were investigated. The results show that when the stone
coal is firstly treated by low temperature sulphating roasting, then the obtained calcine is leached in water with
liquid-to-solid ratio of 1.2 mL/g at 100 “C for 2 h, the leaching rate of vanadium is 78.2%. However, when the stone coal
is leached with the same sulfuric acid addition and the same liquid-to-solid ratio under normal atmosphere at 100 ‘C for
48 h, the leaching rate of vanadium is only 67.8%. The process of low temperature sulphating roasting can effectively
enhance the mineral decomposition of stone coal, which shortens the working cycle of vanadium recovery from stone
coal and increases the utilization ratio of sulfuric acid and vanadium leaching rate.
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Table 1 Chemical composition of stone coal (mass fraction,
%)
V,05 K,0 Fe,05 MgO  ALO; SiO,
1.03 3.88 3.52 1.40 15.4 70.5
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Fig.1 XRD pattern of stone coal
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Fig.2 Effect of roasting temperature on vanadium leaching

rate

KRR LA H] 450 C2R, Mol At 25 F
I 1 57— AT T i R R AL 1 53

VOSO, = VO, + SO;1 )

2.1.2 KEBEIT TR AR H R 1 5

Bl 3 o A kR DO R 2 i . S8 i
FEh: 100 g AR RN 20 mL WRERERFES) IS, £
gy 250 CRybeTiie i IE), Kb ielE bt 1.2
mL/g MI7KT- 100 C & 2he B 3 nl %0, K6
FRAL K T A oA AT B i B, AR 250 CTF, K
$0.5h, PR BRI 70%; K55 0.5~2.0 h, HLK
= 2R B RSB IN F] P A KT Ty, 250 °C R RSBE 2 hy
PRI EN 78.2%; ZJGbEA R MK, B
MR R T . XRIRS LR MIAS] 2 h 5,
PR AT TR R B /N T A0 1 o DAL, 4 JEAE 250
C IR R RE, Kobe 2 h BONIE R

80

78t

T6 1

741

T2¢

Vanadium leaching rate/%

70

05 10 15 20 25 30
Roasting time/h
3 RERER )R H R S

Fig.3 Effect of roasting time on vanadium leaching rate
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Fig.6 Effect of liquid-to-solid ratio on vanadium leaching rate
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Fig.7 Effect of leaching time on leaching rate of vanadium
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Table 2 Balance of vanadium in stone coal leaching process

Added ;
Sample © Obtained stone coal/g  Apsolute Relative
stone . 0
No coal/g Leach Residue Sum deviation/g error/%
1 08583 0.6717 0.1995 0.8712 0.0129  1.503
2 08583 0.6721 0.2020 0.8741 0.0158 1.841
3 08583 06711 02031 0.8742 0.0159 1.852
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Table 3 Composition of leaching residue (mass fraction, %)

V,0s K,O0 Fe,0O;  MgO AL O4 SiO,
0.265 1.33 0.889  0.533 435 77.8
P,05 CaO BaO TiO, S
0.213 0.043 1.85 0.637 1.31
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Fig.8 Leaching results of stone coal with sulfuric acid under

normal atmosphere
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