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Vanadium Extraction from Stone Coal by Blank Roasting
and Leaching Process

MA Yuncong', LUO Hao’, WANG Yisheng', WANG Lian'
(1.Changsha Research Institute of Mining and Metallurgy Co., Lid., Changsha 410012, Hunan, China; 2.Wuhan
University , Wuhan 430072, Hubei, China)

Abstract: A study was conducted on blank roasting and sulfuric acid leaching process for vanadium extraction from
vanadium-bearing stone coal. Effects of ore sample particle size, roasting time, roasting temperature, sulfuric acid
dosage, leaching time and leaching temperature on the vanadium extraction performance were investigated. Based on the
optimized processing conditions, including sample with particle size of —0.15 mm, roasting temperature of 900 °C,
roasting time of 6 h, sulfuric acid dosage of 5%, liquid-solid ratio of 2 mL/g and stirring leaching at room temperature
for 3 h, a scale-up verification experiment was conducted with increased ore sample feed. As a result, a vanadium
leaching rate was 78.2%, and the main impurities and corresponding contents in the stock solution were found to be as
follows; Fe 0.154 ¢/1., Al 0.578 g/L and Si 0.617 g/L. It is found that blank roasting effectively reduces sulfuric acid
consumption and results in low impurity contents in the leaching solution, thus reducing difficulty in subsequent impurity
removal process.
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Table 1 Multi-elemental analysis of stone coal %
AY C Al Fe Si Ca Mg Ba P
0.488 16.85 4.62 4.47 2549 3.7 0.89 3.8 1.16

®2 BRETANESNER

Table 2 Valence analysis of vanadium in stone coal

IR S & B % I3 %
v 0.315 64.55
v 0.071 14.15
vt 0.102 20.90
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Table 3  Chemical phase analysis of vanadium in stone coal

LA i () /% IR/ %
BREARY) B 0L 0.131 26.84
A A Aamathi 0.063 12.91
=R 0.294 60.25
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Fig.1 Effect of particle size on vanadium leaching rate
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Table 4  Sieving results of 0.15 mm sample

after pretreatment of decarbonization
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Fig.2 Effect of roasting temperature on vanadium leaching rate
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Fig.3 Effect of roasting time on vanadium leaching rate
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Fig.4 Effect of leaching time on vanadium leaching rate
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Table 5 Effect of leaching temperature on vanadium leaching rate
R/ C LR AR/ %
it 77.88
60 78.95
90 81.06
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Table 6 Comprehensive analysis of stock solution of leaching
o/L
V,0, Fe Al Si
3.426 0.154 0.578 0.617
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