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Kinetics of Bioleaching for Copper Sulfide Ore with Different
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Abstract; The copper-bearing minerals in the copper sulfide ore in the Jiama area of Tibet are
mainly composed of secondary copper sulfide minerals with low content. The ore was bioleached
using the column leaching method of Thiobacillus ferrooxidans and the leaching kinetics was
studied. For different ore grades, the effects of particle size on copper leaching rate and leaching
ratio were investigated. The leaching ratio and the control equation in the shrinkage nucleus model
were fitted to determine the speed control link in the leaching process. The test results show that
the leaching rate and leaching ratio of copper increase with the decrease of the grain size. The
SEM of the surface morphology of the ore indicates that the product layer containing jarosite is
formed on the surface of the ore during the leaching process, which hinders the progress of the
leaching reaction. The leaching kinetics indicates that the leaching process of the ore is conformed
to the shrinkage nucleus model, which is mainly controlled by the diffusion within the solid
product layer.
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Table 1 Main chemical composition of ore( mass
fraction) %

Cu Fe S Si0O, CaO MgO ALO,

0.26  3.54 3.58 68.05 1.14 1.08 13.61
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Fig. 1 XRD pattern of ore
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Fig. 2 Schematic diagram of column bioleaching
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Fig. 3 Leaching ratios of copper at different leaching
time
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Fig. 4 Leaching rates of copper at different leaching
time
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Fig. 5 Morphologies of ore before and after leaching
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Fig. 7 Fitting curves of ore leaching
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Table 2 Correlation coefficient R? of kinetics models for different grades

A2 S5 g AR 7Y P S Tl A 7Y G s 7Y
B R4/ mm 1-(1-X)"" =k ¢ 1-2/3X-(1-X)"? =kt In(1-X)/3+(1-X)"" ~1=k,t
k, R’ k, R? ky R?
-5 0.001 84 0.981 58 0. 000 614 0.981 58 0. 002 53 0.98093
-10 0.001 84 0. 988 33 0. 000 612 0. 989 69 0.002 51 0. 988 60
-15 0. 000 78 0.963 49 0. 000 259 0. 964 01 0.001 05 0. 963 80
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