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Table I Main chemical composition of anode slime
As Cu Fe Ni Sb Sn Bi Pb S Au* Ag* Pd*

4.82 26.22 0.16 13.13 8.03 1.53 5.16 2.96 3.27 436.5 27060 203
*ELA g/t
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Table 2 Leaching rate of main elements on different exploratory tests

B %

T %M As Cu Ni Sb Sn

JK¥E, 60 °C, L/S=5 (mL:g) , 0.5h, 7Ki&400 r/min 1.24 18.09 1.68 0.06  <0.00033

FRYE, BRER0.5 mol/L, 60 'C, L/S=5 (mL:g) , 0.5h, 7Ki&400 r/min 4249  39.09 2.20 0.33 <0.000 51
30%iEIR i, L/S=100 (mL:g) , HA WL h 86.83 7044 4219  43.71 59.48
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30%FRER-HR AR, L/S=100 (mL:g) , HLIEWEL h, rialhnid ERmymR 8797 9458  51.71 1557 52.94
ThERIAMR, L/S=100 (mL:g) , HIEHLh 1349 8413  81.80  27.65 62.75
THERIAAR, L/S=100 (mL:g) , HL}PEHLh 88.17  69.64 2178  7.47 9.80
IERMFH, 160 'C, 0.2 MPa®4r/E, 500 /min, 3h, L/S=30 (mL:g) 88.60  99.88  99.81 1.46 5.35
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Table 4 Main chemical composition of anode slime

As Cu Fe Ni Sb Sn Bi Pb Au* Ag* Pd*

2.83 0.5 0.42 1.57 20.42 3.92 13.60 7.95 1153.1 73250 552

*BNT Mg/t
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was studied. The experimental results show that the recovery of manganese in cobalt hydroxide intermediate
and the utilization of nickel and cobalt sulfide intermediate were 99.92% and 90.65%, respectively, at the
optimum conditions including quality ratio of cobalt hydroxide intermediate and nickel-cobalt sulfide
intermediate of 1/5, initial acidity of reaction of 4 mol/L, reaction temperature of 70 °C, liquid-solid reaction
ratio of 3:1 and reaction time of 2.5 h. The residue could be used for leaching cobalt hydroxide intermediate
as reductant. The objective of integrated leaching of cobalt hydroxide intermediate and nickel-cobalt sulfide
intermediate was attained without the addition of any other oxygenant or reductant. Most importantly, the
integrated process leaching is simple and feasible to operate and suitable for industrial production.
Keywords: Metallurgical Engineering; Cobalt hydroxide; Nickel-cobalt sulfide; Intermediate; Integrated
leaching

L

(8% 164 M)
Pretreatment Process of Polymetallic Complex Copper Anode Slime by
Oxygen Pressure Acid Leaching

LI Jun, ZHOU Zhaoan, LIU Xiaowen, SUN Yanjun, XU Guohong, MAO Anzhang, ZHOU Aiqing
(Guangdong Feinan Resources Recycling Co., Ltd., Zhaoqing 526233, Guangdong, China)
Abstract: The removal of copper and nickel from complex copper anode slime by oxygen pressure acid
leaching was studied. The effects of reaction temperature, sulfuric acid concentration, liquid-solid ratio,
stirring speed, oxygen partial pressure and reaction time on the removal of copper and nickel were
investigated. The results show that, at the following optimal conditions, including anode slime of 30.0 g, 1.5
mol / L sulfuric acid solution of 300 mL, liquid-solid ratio of 10 (mL:g), reaction temperature of 160 °C,
oxygen partial pressure of 0.2 MPa, stirring speed of 600 rpm, and leaching time of 3 h, the leaching rates of
Cu and Ni can reach 99.26% and 95.36%, respectively, while the leaching rates of Sb and Bi were only
1.33% and 0.59%, Sn was hardly leached.The leaching solution can be returned to the electrolytic
purification system to recover Cu and Ni, and the enrichment of high-value metals (such as Sn, Sb, Bi and

precious metals ) were nearly 2.7 times.
Keywords: Copper anode slime; Removal of copper and nickel; Oxygen pressure acid leaching; Enrichment
of precious metals; Pretreatment
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