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Abstract: The effect of the addition amount of NaOH and Na,CO; on the leaching rate of vanadium from roasted stone
coal was studied. With the optimal condition of leaching agent, the effects of leaching time, temperature and liquid to
solid ratio on vanadium leaching rate and the leaching solution recycle experiment were studied. The results show that the
leaching rate of vanadium is 88.67% under the condition of 12% NaOH and 4% Na,CO; compared with the mass of stone
coal, which is almost 10% higher than the leaching rate with NaOH 12% only in reaction system. The optimal
technological conditions are that the NaOH concentration is 1.0 mol/L, the Na,CO; concentration is 0.13 mol/L, the
leaching temperature is 95 ‘C, the leaching time is 3 h and the liquid to solid ratio is 3:1. The leaching agent was recycled
to extract vanadium after solid-liquid separation. The average leaching rate is 83.40% when 1/4 of original leaching agent
is added at the second time and 1/2 is added at the third time. The amount of the leaching agent is reduced and water
efficiency is enhanced at the same time.
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Table 1 Chemical component of stone coal (mass fraction, %)
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Fig. 1 Effect of concentration of NaOH on leaching rate of

vanadium
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Table 2 Effect of mass fractions of leaching agent on leaching rate of vanadium

Concentration of

Concentration of Leaching rate of

Content of Na,CO3/% Na,COy/ (mol-Lﬁl) Content of NaOH/% NaOH/ (mol-Lﬁl) Vanadium/%
4 0.13 6 0.5 56.13
4 0.13 12 1.0 88.67
4 0.13 18 1.5 89.31
8 0.27 6 0.5 66.25
8 0.27 12 1.0 85.26
8 0.27 18 1.5 87.16
12 0.40 6 0.5 70.83
12 0.40 12 1.5 80.68
16 0.53 6 0.5 66.77
16 0.53 24 2.0 88.94
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Fig. 2 Effect of temperature on leaching rate of vanadium
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Table 3 Results of recycling experiment

Experiment Cycle Ratio of alkali to Leaching

No. number original leaching agent  rate/%
0 1 88.67

1 1 0 62.24
2 0 38.65

0 1 88.42

2 1 1/4 80.53
2 1/4 55.21

0 1 88.56

3 1 1/4 80.41
2 172 81.23

0 1 88.86

4 1 172 81.22
2 172 81.42
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Fig. 5 SEM images of stone coal before and after leaching process: (a), (b) Before leaching process; (c), (d) After leaching process
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