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Study on process and kinetics of extracting copper from
complex high silicon white alloy by sulfuric acid oxidation leaching

WU Xuan-gao, GONG Ao, CHEN Li-jie, LONG Hai-jun, XU Zhi-feng, TIAN Lei

(Institute of Green Metallurgy and Process Intensification,

Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: The leaching process and kinetics of copper in high silicon white alloy sulfuric acid oxidation system
were studied. Firstly, the effects of additives, sulfuric acid concentration, reaction temperature, reaction time and
liquid-solid ratio on the leaching rate of copper and cobalt were systematically studied by single factor experiment.
Secondly, the phase and chemical composition of high silicon white alloy and leaching slag were analyzed by
X-ray diffraction (XRD), inductively coupled plasma (ICP) and scanning electron microscopy (SEM-EDS). The
results show that the copper and cobalt leaching rate reach 99.42% and 97.57%, respectively, under the conditions
of 5 mL in sodium hypochlorite, 343 K in leaching temperature, 5 h in reaction time, 200 g/L in sulfuric acid
concentration and 7:1 in liquid-solid ratio. Finally, by analyzing the kinetic model of copper extraction from high
silicon white alloy by sulfuric acid oxidation leaching, the activation energy, sulfuric acid concentration and
particle size reaction order are 34.64 kJ/mol, 2.34 and 0.18, respectively, indicating that it should follow the
chemical reaction control of shrinking core model, and establish the corresponding kinetic equation finally.

Key words: high silicon white alloy; sulfuric acid oxidation; leaching kinetics; hybrid control; shrinking core

model
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