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Process optimization of vanadium extraction from black shale by
acidic oxidizing pressure leaching
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(School of Material and Metallurgical Engineering, Kunming University of Science and Technology,

Kunming 650093, China)

Abstract: The effect of ferrous sulfate on the leaching rate of vanadium by one step leaching process was carried out.
The results show that with proper amount of additive the leaching rate of vanadium can be improved by 8.5%. Different
gaseous pressure acid leaching experiments show that industrial oxygen can be substituted for dry air in commercial

production. The acid value of first step leaching liquors can be effectively controlled at 10 g/L by using two steps

leaching process, and the leaching rate of vanadium can be improved by 10%.
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Table 1 Main chemical components of stone-coal (mass

fraction, %)

\% C A1203 CaO Fe203 Mg NaZO SIOZ S

1.84 693 16.14 0.685 3.59 0.886 0.56 52.88 0.871
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Table 2 Experimental conditions and results of one-step acid leaching of stone-coal

Sample Experimental condition Result
No. colnnt{ctrili}(agc-lififl) Time/h p/MPa Temperature/C Cg:;:rll?/t(e;ﬁij) Vanadirl;?el /}]/eoaching
1 125 5 1.4 150 33.21 73.56
2 170 4 1.2 120 43.63 75.12
3 210 4 1.5 150 67.85 79.43
4 250 4 1.0 120 112.74 80.89
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Fig.1 Effect of additive consumption on leaching rate of
vanadium
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Fig.2 Effect of pressure on leaching rate of vanadium
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Table 3 Experimental conditions and results of two-step leaching of stone-coal

Sample “ Experimental condition e Result
No. P Initial acid concentration/(g-L™") Time/h concen?rlal:tli:nj((:;-rl) Vanadium leaching rate/%

| I 42 3 2.04

II 208 2 90.25
5 I 67 3 7.23

II 183 2 91.66
3 I 83 3 11.87

I 167 3 93.89
4 I 83 3 10.79

II 167 4 94.02
5 I 83 4 9.38

II 167 4 95.48
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