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Leaching vanadium from extracted vanadium residue of
vanadium titanomagnetite
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(Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology,
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Abstract: Vanadium was leached by composed leaching reagent of sulphuric acid, hydrofluoric acid and sodium
hypochlorite from extracted vanadium residues of vanadium titanomagnetite. The process parameters, which impact on
the vanadium leaching percent, such as reagent concentration, ratio of liquid to solid, temperature, leaching time, mineral
granularity, were investigated. The results show that the vanadium leaching rate increases with the increase of reagent
concentration, ratio of liquid to solid, temperature, leaching time and decreases with diminishment of the mineral
granularity when the mineral granularity is less than 0.20 mm. The effect of sodium hypochlorite is smaller. When the
extracted vanadium residues is leached with granular size of 0.15—-0.25 mm, sulphuric acid concentration of 135 g/L,
hydrofluoric acid concentration of 30 g/L, sodium hypochlorite dosage of 1.5%, ratio of liquid to solid of 6:1, stirring
velocity of 500 r/min at 90 “C for 6 h, the leaching rate of vanadium is above 85%.
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Table 1  Chemical compositions of extracted vanadium

residue (mass fraction, %)

A\ FeM FeT Ti SIOZ Mn A1203

0993 <05 3133 755 1462 6.03 3.30

Na,0O MgO Cr CaO S K,O P

5.26 5.73 1.47 238 0.049 0.10 0.040

Fey is metal Fe content; Fey is total Fe content.
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Fig. 1 XRD pattern of extracted vanadium residue
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Fig. 2 Effect of initial H,SO,4 concentration on leaching rate

of vanadium
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Fig. 3 Effect of HF concentration on leaching rate of

vanadium
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Fig. 4 Effect of addition of NaClO on leaching rate of

vanadium
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Fig. 5 Effect of reaction L/S on leaching rate of vanadium
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Fig. 6 Effect of reaction temperature on leaching rate of

vanadium
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Fig. 7 Effect of reaction time on leaching rate of vanadium
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Fig. 8 Effect of granule size on leaching rate of vanadium
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Table 2 Confirmatory experiment results

Experiment No. Leaching rate of vanadium/%

1 84.81
2 85.71
3 84.96
4 84.66
5 85.17
Average 85.06
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Table 3 Chemical compositions of leaching residue (mass
fraction, %)

\' Fey Fer Ti Si Mn Al

029 <05 28.04 10.04 9.75 3.78 3.38

Na Mg Cr Ca S K P

1.63 1.53 091 0554 0.06 0.027 0.008
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Fig. 9 XRD pattern of leaching residue
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Fig. 10 SEM image of leaching residue
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Fig. 11 EDS spectra of leaching residue shown in Fig. 10: (a) Point 1; (b) Point 2; (c) Point 3; (d) Point 4
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