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Complexation precipitation method for the treatment of
copper-cyanide barren solution

LIU Qiang'? WU Zengling® GAO Shikang® WANG Hong® HAN Liang® LIN Guogin®
(1. College of Environmental &. Resources Sciences, Zhejiang University, Hangzhou 310058, China;
2. Zijin Mining Group Co. Ltd. , Longyan 364200, Fujian, China)

Abstract: A complexation precipitation method was used to purify the barren solution with compounded
cuprous solution generated by a gold production enterprise, and the effects of initial pH value, dosing
amounts of copper sulfate and sodium sulfite on the removal effect of cyanide and copper ions were
investigated. A response surface equations for the residual content of cyanide and copper ions in the lean
solution were established using the BBD experimental design and the response surface method. By solving
the mathematical model, it was found that the cyanide and copper ion concentrations in the treated lean
solution reached the lowest values of 0. 38 mg/L and 61. 94 mg/L at the same time under the conditions of
the dosage of 3.01 g/L and 2 g/L of copper sulfate and sodium sulfite, respectively. The results of the
validation experiments showed that the predicted values of the response surface method were in good
agreement with the experimental results, and the reliability of the established model was high. The
treated barren solution was filtered and the pH value was adjusted to 10 to remove the remaining copper
ions, and the concentrations of copper ions, cyanide, and thiocyanate reached 7.26, 0.35, and
1. 42 mg/L, respectively, which met the requirements for reuse in the production process.
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Table 3 Response surface experimental design and result

. KRB W )37 fi / (mg + L™1)

X, X, X; Y, Y,
1 1 0 1 1. 36 126. 35
2 0 -1 -1 1.12 87.24
3 0 0 0 0. 94 71. 37
4 —1 1 0 1. 38 63. 42
5 0 1 -1 0. 49 64. 55
6 0 0 0 0.87 73.26
7 1 1 0 0. 52 116.78
8 0 —1 1 1. 65 82.14
9 0 0 0 0. 90 68. 45
10 -1 0 —1 1.43 96. 31
11 1 —1 0 1. 69 135. 26
12 0 0 0 0.91 73.48
13 -1 0 1 1.82 95. 36
14 1 0 -1 0. 61 113. 52
15 0 1 1 0. 66 60. 26
16 0 0 0 0. 88 72.43
17 -1 -1 0 1. 95 100. 16
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Fig. 2 Effects of pH value and reaction time on the concentrations of cyanide and copper ions
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Table 4 Analysis of variance for cyanide concentration model

Bl Tk AN H R ¥ E F K50 (6 P k5 fH
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Fig. 3 Three-dimensional surface and contour plots of the interaction effect of various factors on total cyanide removal
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Fig. 4 Three-dimensional surface and contour plots of the interaction effect of various factors on the removal of copper ions

By 2.2 g/L. fEBL AT . BERD B
s A B Wk O 039 me/L, M B T %
61. 94 mg/L, Sy %k [m] 4R F50 00 X 56 45 2R 19
Wik, R ERRLZFER 3 KEIEALK. 7

)AL AR B T e B 7 B9 40 304 0. 41 me/L
63,35 mg/L. B (1 155 7 9000 £ 1 A i 2
S5 5. 13% 1 2. 28 % WY A F W R T AR Ak
B 50 T B0 AT



X R 2 T I v Ak AL PR AR R ST

e« 05 e

2.5 AR EBESTRYEE
X B R R A1 I A R B R = 43 Bk 3. 01 g/L

2.2 g/L W G BRI A KA AT pH HE
10, RN IGIEBRF G Ry SENE 7 in,

R7T REBERALRABRUERIATER

Table 7 Results of chemical composition analysis of cyanide barren liquid after treatment
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