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Fig. 1 Effect of solid-liquid ratio on the
copper leaching rate
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Fig. 2 Effect of H2SO4 concentration on the

copper leaching rate
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Fig. 3 Effect of stirring rate on the copper leaching rate
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Fig. 4 Effect of time on the copper leaching rate
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Fig. 5 Effect of temperature on the copper leaching rate
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Fig. 6 Plots of leaching rate of copper and reaction time at

different H, SO, concentrations
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Fig. 7 Plots of 1*(1*77)1/3 and reaction time at different

H, SO, concentrations
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Fig. 10 Plots of leaching rate of copper and reaction

time at different temperatures
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Leaching process and Kinetics of copper electroplating sludge

YU Xun-min' ,JIN Hong' ,HU Li-jun® , HUANG Wen-qi' ,WANG Shu-zhi'
1. School of Chemical and Environmental Engineering, Wuhan Institute of Technology, Wuhan 430074, China

2. Wuhan Green Environmental Protection Facilities Operation CO. ,Ltd. , Wuhan 430050, China

Abstract: The experiment was carried out for leaching copper from sludge of electroplating wastewater
in a surface treatment industrial park using sulfuric acid as the leaching agent. The sludge was dried and
grinded and it's main components were analyzed by using X-ray diffraction and X-ray energy spectrome-
ter. Result shows that the sludge contains 19. 03% copper. The effects of sulfuric acid concentration,
solid-to-liquid ratio, reaction time, temperature and stirring speed on the leaching rate of copper were
discussed. The results show that the leaching rate of copper is 97 % under the conditions of sulfuric acid
mass fraction of 20% , solid-to-liquid ratio of 1:10, stirring speed of 700 r/min, reaction time of 40 min
and temperature of 20 ‘C. The kinetics of the copper-leaching process was studied according to the un-
reaction shrinking core model. The results indicate that the leaching rate of copper is mainly controlled
by the solid membrane diffusion rate, in which reaction order is 0. 828 2 and leaching activation energy
is 11. 809 kJ/mol. The study provides a theoretical basis for a safe disposal of copper electroplating
sludge.
Keywords: electroplating sludge; copper; sulfuric acid; leaching process; kinetics
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