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Effect of pre-leaching on impurity removal of high impurity
copper sulfide concentrate

SHI You-fu'! ZHANG Zheng-yang® YANG Yong-qiang® SUN Liu-gen®
(1. China Nonferrous Metal Industry’s Foreign Engineering and Construction Co. Ltd. , Beijing 100029, China;
2. BGRIMM Technology Group, Beijing 100160, China)

Abstract: In view of the problem that the content of impurities in high impurity copper sulfide concentrate
cannot meet the requirements of electrowinning process when sulfuric acid roasting leaching direct
electrowinning process is adopted, some main impurities in the concentrate are removed in advance by
adding pre-leaching process before the process, so as to avoid or reduce the influence of impurities on the
subsequent process. The effects of acid ore ratio, temperature, time and liquid solid ratio on the leaching
rate of impurities Cu, Co, Fe and Mn were studied by orthogonal test. On this basis, the single factor
test method was used to further optimize the process parameters. The results showed that with the increase
of pre-leaching, the contents of main impurity elements such as Fe, Mn, Co, which affect copper
electrowinning in calcine leaching solution can be reduced, and the overall leaching rate of copper can be
increased; the acid ore ratio has the greatest influence on the leaching rate of impurity elements in the pre-
leaching process. The optimum pre-leaching conditions are as follows: acid ore ratio 0.4 : 1, temperature
50 °C, time 2 h, liquid solid ratio 3 : 1, the final leaching rate of Cu is more than 99%, and the contents
of Fe and Mn in calcine leaching solution are 0. 15 g/L. and 0. 005 g/L., respectively.
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Table 1 Main chemical compositions of copper sulfide concentrate /%
147 Cu Al Co TFe SiO, Ca S Mg Mn
o 54.93 1. 86 0.023 1.9 18. 39 0. 38 10. 85 1. 16 0.01
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Table 2 Table of orthogonal experimental design
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Table 3 Orthogonal experiment result

IE 3L 4 A AF

% MW Lt R/ °C i ) /h A L
1 0.1:1 30 1 1:1
2 0.1+1 50 2 331
3 0.1+1 70 3 5:1
4 0.3+:1 30 2 5:1
5 0.3:1 50 3 1:1
6 0.3:1 70 1 3:1
7 0.6 1 30 3 3:1
8 0.6+ 1 50 1 5:1
9 0.6+ 1 70 2 1:1

(R wIE IR/ %

Gii 5 Cu Fe Mn Co
1 11. 70 9. 66 54. 83 33.23
2 12. 47 8. 36 55.13 33.66
3 12.03 9.49 54. 98 37. 37
4 17. 46 50. 85 58. 31 56. 49
5 17. 90 90. 90 58. 84 74.95
6 18. 74 89. 26 59.18 75.16
7 19.13 81.93 59. 14 60. 92
8 19. 67 77.70 59. 26 71. 66
9 17. 39 93. 61 59. 50 32.97
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Table 4 Evaluation of the influence of various

factors on Cu leaching rate

R 2%

R g/ C B 1] /h R E
K, 36. 20 48. 29 50. 11 46. 99
K 54. 10 50. 04 47.32 50. 34
K; 56. 19 48. 16 49. 06 49. 16
K, 12.07 16. 10 16. 70 15. 66
K 18.03 16. 68 15.77 16.78
K; 18.73 16. 05 16. 35 16. 39
R 6. 66 0.63 0.93 1.12
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Table 6 Evaluation of the influence of various factors on
Fe leaching rate
S

R L B/ C I [ /b & [ L
K, 27.51 142. 44 176. 62 194. 17
K 231.01 176. 96 152. 82 179.55
K 253.24 192. 36 182. 32 138. 04
K, 9.17 47. 48 58. 87 64.72
K, 77.00 58. 99 50. 94 59. 85
K; 84. 41 64.12 60. 77 46.01
R 75.24 16. 64 9.83 18.71
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Fig. 1 Effect of acid ore ratio on main metals leaching rate
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Table 8 Effect of temperature on Fe, Mn Leaching rate

ELE/°C Y KW E /% whE /% B R/ %
Fe Mn Fe Mn Fe Mn
30 81.58 1. 90 0.01 1. 90 0. 005 18. 23 59. 20
50 79.29 1. 90 0.01 1. 82 <20. 005 24. 04 =>60. 35
70 78.94 1. 90 0.01 1. 81 <20. 005 24.74 =>60. 50
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Table 9  Effect of pre-leaching on leaching of sulfated roasted sand
e m /% WEemi/ (gL R/ %
Cu Fe Mn Co Cu Fe Mn Co Cu Fe Mn Co
AEMBE S 3. 67 8.23 0. 005 0. 008 57.21 0. 54 <0.01 0.02 97. 23 7.16 85.98 90. 13

B4 hn R 0.82 3. 21 <20.005  0.005 63. 89

0.15 0. 005 0. 008 99. 37 28. 88

=>70. 28 90.72
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