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Recovery of vanadium from black shale by means of
pressure acid leaching
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Abstract: A new technique of recovery of vanadium from black shale by pressure acid leaching was investigated. The
influences of changing parameters of pressure acid leaching process on the leaching rate of vanadium were discussed, and
the experiment of two-step countercurrent leaching was developed. The distribution of vanadium in black shale was
analyzed by SEM and the leaching conditions was strengthened on the foundation of two-step countercurrent leaching.
The results show that the optimal parameters of this technique are as time of 3 h, temperature of 150 C, ratio of liquor to
solid of 1.2:1, H,SO, additions of 25%, 85% material granularity of 0.095 mm. The one-step leaching percent of
vanadium can reach 77%, the leaching percent obtain 90% after two-step countercurrent leaching. The vanadium leaching
percent have growth and decline relation to occupation ratio of vanadium in in-soluble silicoaluminate mineral.
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Table 1 Analysis results of main chemical components of
materials (mass fraction, %)

A1203 C CaO F6203 Mg NaZO S SIOZ A\

16.14 6.93 0.685 3.59 0.886 0.56 0.871 52.88 1.84
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Fig.1 Effect of leaching time on leaching rate of vanadium
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Fig.2 Effect of leaching temperature on leaching rate of
vanadium
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Fig.3 Effect of ratio of liquor to solid on leaching rate of

vanadium
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Fig.4 Effect of dosage of sulfuric acid on leaching rate of

vanadium
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Fig.5 Effect of granularity of material on leaching rate of

vanadium
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mm B A, MR R R, A 77.51%.

AR FR AR, WARR BRI IR LA
ZH, VTR 3 hy 35 150 °C. WEILE 1.2:1. BRFR
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Table 2 Results of two-step countercurrent leaching experi-

ment
Technique Vanadium leaching rate/%
No. I 1 Total
1 50.07 37.93 89.00
2 51.21 37.86 89.07
3 50.51 39.52 90.03
4 52.43 39.65 92.18

M 2 w5, RHPBGR G, PLIE HEE A
2] 90%, WRH—BORH ER R 15% 4. L5k
P 8 TR T AU I s AU G, R
RS E TN 1.2 MPa. Z55EH, WRBER L
2 1B ITBOL 2 M BrR th AR, AL LG AL
Tl AAE R 132 R BRRL 1%~2%. Bk, A=
A ARAE R I R A T SE A AT I
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Fig.6 Flow sheet of two-step countercurrent leaching experi-
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Table 3 Distribution of phase and valence state in mineral

Vanadium phase 2?21(:;;: O(;:Ez?;oon
Iron oxide and clay 0.328 18.00
Micaceous mineral 1.472 80.53

domingte minal 0026 147

Total vanadium 1.826 100.00
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