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Abstract: Based on the thermodynamic analysis and characterization methods such as X-ray
diffraction (XRD) , scanning electron microscopy (SEM) , and energy dispersive spectroscopy
(EDS) , a study on the de-coppering from anode slime for a copper smelting enterprise was
conducted, and the leaching effect of copper, selenium, and tellurium during the oxygen
pressure acid leaching process was studied. The experimental results show that the leaching rates
of copper, selenium, and tellurium are improved with the increase of leaching acidity,
temperature, pressure, and liquid-to-solid ratio; the extension of leaching time has a limited
influence on improving the leaching rates of copper, selenium, and tellurium. When the sulfuric
acid mass concentration in the solution is controlled at 80 g/L, the leaching temperature at
140 °C, the leaching pressure at 0. 8 MPa, the leaching time at 60 min, and the liquid-to-solid
ratio at 2, the leaching rates of copper, selenium, and tellurium are 93%, 14%, and 45%,
respectively. A reference is provided for copper smelting enterprises to avoid the dispersion of
selenium and tellurium or to enhance leaching conditions to improve the leaching rates of
selenium and tellurium during the anode slime pretreatment process.
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Table 1

Multi-element analysis results of copper anode slime (mass fraction) %
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1.29 10. 1 14.6 30.9 6. 66 0.35

Ba Bi Sb Te Se Sn
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Fig. 1 XRD pattern of copper anode slime
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Fig. 5 Effect of leaching acidity on leaching rate
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