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Recovery of Cobalt and Nickel from Zinc Hydrometallurgy Purified Cobalt
Residue by Oxidation Precipitation Method

BAI Penghui, ZHANG Xu, LIU Jin, XIAO Xiang, LIU Mengyu.ZHANG Yunpeng
(Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology,
Kunming 650093, China)

Abstract; The multi metal cobalt residue produced by zinc hydrometallurgy is treated by primary sulfuric acid
leaching and secondary high cobalt residue neutralization. The leachate with high cobalt content is successively
treated by hydrogen peroxide oxidation to remove iron,zinc powder replacement to remove cadmium, nickel removal
reagent to remove nickel, sodium persulfate selective oxidation to remove manganese,and sodium persulfate oxidation
to deposit cobalt,to realize the separation and recovery of cadmium, cobalt,nickel and zinc in the residue. The results
show that under the optimal acid leaching conditions of sulfuric acid concentration of 150 g/L,temperature of 80 C,
leaching time of 120 min, cadmium and nickel in the leaching solution can be removed to less than 0.1 mg/L, the
content of cadmium in the cadmium residue is as high as 57.61% , the content of nickel in the nickel residue is
10. 74 % . the rate of cobalt precipitation by sodium persulfate is 99.98% ,and the content of cobalt in the cobalt
residue is 49. 75% . The liquid after cobalt precipitation can be returned to the zinc hydrometallurgy production
system to recover metal zinc and realize the separation and recovery of metal resources in the residue.
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Table 1 Main metal element contents of high cobalt slag /%
Elements Zn Pb Cu Ni Fe Cd Mn
Contents 38.59 18. 18 11. 12 1.02 3. 96 0. 98 0. 45
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Fig. 1 Effect of sulfuric acid concentration on

cobalt leaching rate
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Fig. 3 Effect of leaching temperature on cobalt leaching rate
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Table 2 Element compositions of primary acid leaching residue /%
Elements Pb Cu S Sb Co
Contents 54.51 22.53 15.53 6.19 0. 94
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Table 3 Compositions of raw material neutralization solution /(g L")
Elements Zn Co Fe Ni Cd
Contents 32.76 6.702 0.263 0.633 0. 683 0.596
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Table 4 Main components of iron precipitation solution after oxidation /(g L")
Elements Zn Co Mn Ni Cd
Contents 67. 86 21.57 0. 81 2.13 1. 007
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Table 5 Main components of iron residue /%
Elements Ca Fe S
Contents 44. 67 25.57 25.35
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Table 6 Main components of liquid after cadmium removal /(g L")
Elements Zn Mn Ni
Contents 59.63 18. 61 0.68 1. 82
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Table 7 Main components of manganese precipitation solution /(g L")
Elements Zn Co Mn S, OF~ H,S0O,
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Table 8 Main components of manganese residue /%
Elements Zn Mn Co
Contents 0. 04 64.23 0.22
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Fig. 4 Effects of sodium persulfate dosage on

cobalt ion precipitation rate
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