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Table 1 Main compositions of wolframite concentrate (mass

fraction, %)
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Fig. 1 XRD pattern of wolframite concentrate
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Fig. 2 Effect of stirring speed on leaching rate of tungsten
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Fig. 3 Effect of particel size on leaching rate of tungsten
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Fig. 4 Plots of 1—(1-x)"* vs ¢ of wolframite with different

particel sizes during leaching process
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Fig. 5 Plots of 1-(1-x)** vs ¢ of wolframite with different

particel sizes during leaching process
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Fig. 6 SEM images of wolframite concentrate(a) and

residues(b)
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Fig. 7 Plots of In[-In(1-x)] vs In¢ of wolframite with

different particel sizes during leching
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Fig.8 Plotof Ink vs InD of wolframite during leaching
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Fig. 9 Effect of temperature on leaching rate of tungsten
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Fig. 10 Plots of In[-In(1-x)] vs Inz of wolframite during

leaching at different temperatures
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Fig. 12 Effect of sulfuric acid concentrations on leaching rate

of tungsten
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Fig. 13 Plots of In[-In(1-x)] vs Int of wolframite during

leaching at different sulfuric acid concentrations
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Fig. 15 Effect of phosphoric acid concentrations on leaching
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Leaching Kkinetics of wolframite with sulfuric-phosphoric acid

YANG Kai-hua, ZHANG Wen-juan, HE Li-hua, LI Yong-li, GUO Fu-liang, CHEN Xing-yu,
LI Jiang-tao, LIU Xu-heng, ZHAO Zhong-wei

(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: The leaching kinetics of wolframite with sulfuric-phosphoric acid were studied by single factor method. The

effects of process parameters, such as stirring speed, particle size, temperature, as well as the concentrations of sulfuric

acid and phosphoric acid were investigated in order to simulate the kinetics of wolframite dissolution. The results show

that the leaching process can be described by Avrami model, with the chemical reaction as the controlling step, the model

parameter is determined to be 0.83, the apparent activation energy is calculated as 67.54 kJ/mol, and the kinetics equation

for wolframite leaching with sulfuric-phosphoric acid is established.

Key words: wolframite; sulfuric acid; phosphoric acid; Avrami equation; leaching kinetics
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