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Copper Extraction with LIX984N-C from Sulfuric Acid System

ZHANG Zhibing', LIU Wei', WANG Zhenyin', 11 He', LIU Weiping’, LI Xiangliang', SHEN Jinling', WANG Wei'
(1. Norin Mining Co. , Ltd. , Beijing 100053, China; 2.School of Resources Processing and Bioengineering , Central South
University, Changsha 410083, Hunan, China)

Abstract; The copper extraction isotherm of 15% LIX984N-C organic phase system was plotted via the phase ratio
variation method. The number of extraction stages was determined by the McCabe-Thiele graphical method, and the key
factors affecting copper extraction were investigated. The results show that the maximum saturated copper loading
capacity of 15% LIX984N-C organic phase is 10.65 g/L, which is basically consistent with the reference value of
product specifications. With feed copper mass concentration of 8.4 g/L and phase ratio of 2:1, a two-stage continuous
extraction in the 15% LIX984N-C organic phase can meet the production requirements, with the copper concentration in
raffinate controlled below 0.2 g/L and the copper extraction efficiency exceeding 97.86%. Under the following conditions,
including both the extraction flow ratio and stripping flow ratio at 2: 1, stripping acidity of 180 g/L, feed copper mass
concentration of 8 g/L. and feed acidity of 7 g/L., the copper extraction efficiency reaches 98.51% and an average net
organic loading is 2.72 g/L. It is verified that LIX984N-C extractant possesses excellent comprehensive extraction
performance, which can provide technical references for the practical production with copper hydrometallurgical process.

Key words: copper; LIX984N-C extractant; solvent extraction; copper-cobalt separation; phase ratio variation method ;
McCabe-Thiele graphical method
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Table 1 Main components of sulfate solution g/L

Cu Co Fe Mn Al Si H,S0,

8.40 2.25 0.973 1.05 0.506 0.094 7.04
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Table 2 Chemical composition of barren solution — g/L

Cu Co Fe Mn Ni Si H,S0,

38.17  0.634 1.275 0.148  0.015 0.027 184.35
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Fig.1 Schematic diagram of extraction equilibrium isotherm
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Fig.2 Schematic diagram of extraction stages
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Fig.3 Effect of solution acidity on Cu extraction
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Fig.4 Effect of copper concentration in solution on Cu extraction
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Fig.5 Effect of extraction flow ratio on Cu extraction
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Fig.6 Effect of acidity of stripping solution on

Cu extraction
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Fig.7 Effect of stripping flow ratio on Cu extraction
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Table 3 Copper extraction efficiency and net loading of

organic phase under optimized conditions

S REL IR &) AU SR/ (g - L)
1 98.47 2.72
2 98.31 2.65
3 98.76 2.78
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