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Leaching and Its Kinetics of Copper from Cu-bearing Sulfuric Acid Slag
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Abstract: In order to study the kinetics of copper leaching from pyrite cinder containing 0. 87 % Cu sulfuric acid
slag after being roasted at high temperature, the properties of ore were analyzed by X-ray diffraction and other
methods. The effects of ore particle size, initial acidity, liquid-solid ratio, stirring rate, leaching temperature and
leaching time on copper leaching in sulfuric acid slag samples were studied experimentally. The unreacted shrinking
nucleus model is used to analyze the kinetics of the sulfuric acid slag leaching process. The results show that all
factors have a great influence on the leaching rate of copper leaching of sulfuric acid slag; based on the leaching
process control model, leaching kinetic equation.leaching reaction appearance in terms of activation energy, the main
control step of determining the slag leaching process is internal diffusion reaction controls, and the apparent
activation energy of the leaching reaction is E,=19. 96 kJ/mol.
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Table 1 Multielement analysis result of sulfuric acid slag /%
Element TFe Cu S CaO MgO Al, O3 P
Content 51. 65 0. 87 0. 85 3. 31 3.51 0.79 0. 035
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Table 2 Copper phase analysis result of sulfuric acid slag /%
C has TC Free copper Bonded copper  Secondary copper  Primary copper Elemental Other
-opber phase u oxide oxide sulfide sulfide copper copper
Copper grade 0. 87 0.198 0.197 0.026 0.128 0. 040 0. 281
Distribution rate 100. 0 22.76 22.64 2.99 14.71 4. 60 32. 30
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Fig. 1 XRD pattern of the sulfuric acid slag
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Fig. 2 Effect of ore particle size on copper leaching rate
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Fig. 6 Effect of stirring rate on copper leaching rate
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Table 3  Diffusion control model and chemical reaction

model parameter fitting results

. Diffusion reaction Chemical reaction
Thermodynamic

control model control model

temperature/K
k1 R k2 Ry,
273. 15 0.022 12 0.999 0 0.034 29 0.999 6
313.15 0.026 83 0.998 1 0. 041 35 0.999 4
328. 15 0.043 37 0.999 3 0.064 02 0.999 6
343. 15 0. 055 63 0.999 8 0.079 48 0.999 7
358. 15 0. 090 37 0.998 6 0.118 98 0.999 3
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Table 4 Arrhenius model parameter fitting results

Correlation  Apparent activation
Slope

Model X coefficient energy E./
R? (kJemol™1)
Diffusion reaction
2.401 1 0.970 1 19. 96
control
Chemical reaction
2.22517 0.976 3 18. 50

control
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