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Experiment and mechanism analysis on leaching process of
low grade copper sulfide intensified by ultrasonic wave

WANG Yi-ming, WU Ai-xiang, Al Chun-ming
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Ministry of Education, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: In order to solve the difficulties in leaching low grade copper sulfide, the chalcopyrite leaching experiment
intensified by ultrasonic wave was carried out. The effects of ultrasonic wave on the property change of the leaching
solution and the leaching of copper ore were investigated by measuring the surface tension, solution viscosity, electric
conductivity, dissolvability of oxygen and leaching rate of Cu. The results show that by the effect of ultrasonic wave the
surface tension and viscosity decrease, whereas the electric conductivity and dissolvability of oxygen increase. Thus, the
reaction velocity is speeded up. Under the conditions of ultrasonic wave, the leaching rate of Cu increases by
5.6%—14.8% compared with that of the control test. The ore-particle surfaces before and after leaching were observed by
SEM. It is found that ultrasonic wave can effectively prevent from forming the passivating film on the surface of
ore-particle during the leaching process, and then accelerate the leaching process. A kinetics model of leaching reaction
intensified by ultrasonic wave was established by introducing intensified reaction rate constant K.. The leaching
mechanism intensified by ultrasonic wave was analyzed according to the kinetics models.
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Table 1 Chemical composition of ore sample (mass fraction,
%0)

Cu Fe S Mo SiO,
0.490 4.050 2.320 0.030 60.750
Al,O3 CaO MgO As

13.800 3.360 2.800 0.015
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Table 2 Phase analysis results of copper ore

Mineral component Grade/% Mass fraction/%

Primary copper sulfide 0.46 94.12
Secondary copper sulfide 0.02 4.12
Free copper oxide 0.0049 1.00
combined copper oxide 0.0037 0.76

Total copper 0.49 100.00

Ferric carbonate 0.61
Pyrite 0.99
Pyrrhotite 0.026
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Fig. 1 Influence of ultrasonic wave on solution viscosity at

different output powers
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Fig. 2 Influence of ultrasonic wave on surface tension of

solution at different output powers
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Fig. 3 Influence of ultrasonic wave on electric conductivity of

solution at different output powers
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Fig. 4 Influence of ultrasonic wave on dissolvability of

oxygen in solution at different output powers
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Fig. 5 SEM images of ore particle surface before and after leaching: (a) Before leaching (without ultrasonic wave); (b) After

leaching (without ultrasonic wave); (c) Before leaching (with ultrasonic wave); (d) After leaching (with ultrasonic wave)
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