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Study on Medium Temperature Oxygen Pressure Leaching of Complex

Sulfide Copper Nickel Slag and Synchronous Iron Precipitation

QIN Shuchen, ZHOU Qifan, ZHENG Chaozhen, SU Lifeng, WANG Haibei, LIU Sanping
(BGRIMM Technology Group, Beijing 100160, China)

Abstract; The experiments of medium temperature oxygen pressure leaching of Cu, Ni, Fe and S, and

synchronous iron precipitation in complex sulfide copper nickel slag were carried out. The main elements in sulfide

copper nickel slag were found out, and the effects of oxygen pressure leaching conditions on the leaching rate of

Cu, Ni, Fe and S were investigated. The leaching rate of copper, nickel, iron and sulfur is 98.73%, 98.86%,

26.69%, 93.17%, respectively, the residual acid concentration in the leaching solution is 1. 28 g/L., and

the mass concentration of copper, nickel and iron in the leaching solution is 77. 04, 18.80 and 0. 67 g/L,

respectively, under the optimum conditions including dosage of sulfuric acid (98%) of 20 g (i.e. 200 kg

sulfuric acid per ton of copper-nickel slag), leaching temperature of 170 C, oxygen partial pressure of

0.4 MPa, liquid-solid ratio of 5 mL/g, and leaching time of five hours.
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Table 1 Results of multielement analysis of complex copper nickel sulfide slag /%
TLE Al As Ba Be Bi Ca Cd Co
i 0.10 0.07 4. 95 <0. 05 <20. 05 0.13 <20. 05 0.11
JLR Cr Cu Fe Si Li Mg Mn Ni
IR <0. 05 44. 20 1.78 0.70 <<0. 05 0.16 <0. 05 7.77
JLE Pb Sb Sn Sr Ti \ Zn S
T i 43 B <0. 05 <0. 05 <0. 05 <0. 05 <0. 05 <0. 05 <0. 05 20. 07
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Table 2 Results of dissolution test of complex copper-nickel sulfide slag
o [ el 1 B % BRI %
ws WA/ KM e LD — Ni Fe s Cu Ni Fe s
TZ-19 81.8 0.43 49. 82 4.01 1. 66 21.3 7.97 51. 55 12. 96 15. 38
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Table 3 Results of pressure leaching exploration test

_— e " B ik % B RN
ity WE/C H4rJE/MPa fiffEl/h N Fo 3 Ca Ni o S
TZ-1 150 0.5 2 47.58 5.30 0.26 28.34 45. 84 60. 54 91. 60 30. 63
TZ-11 190 0.5 2 42.70 1.72 0.091 27.12 70. 97 92. 35 98. 24 60. 35
TZ4 170 0.8 3 41. 32 0. 65 1.78 24. 87 76.76 97. 61 71.59 69. 92
TZ-2 190 0.8 2 43.69 2.13 0.19 25.09 72.37 91.19 96. 59 65. 88
TZ-3 190 0.8 3 9.38 0.77 0.75 14.90 97. 52 98. 67 94.38 91.53
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Fig. 3 Oxygen pressure leaching temperature test result
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Fig. 6 Medium temperature oxygen pressure

leaching acidity condition test result
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Table 4 Composition of leaching solution under optimal condition [(g+ L")
ILE Al As Ba Be Bi Ca Cd Co Cr Cu Fe
Jo R e 0.075 0.12 0. 05 0. 05 <0. 05 0.41 0. 05 0.26 <0. 05 77.04 0.67
LR Li Mg Mn Ni Pb Sh Sn Sr Ti \% Zn
S o <20. 05 0.55 <20. 05 18. 80 <20. 05 <20. 05 <20. 05 <20. 05 <20. 05 <20. 05 <20. 05
x5 mEXGRHUERS
Table S Composition of leaching slag under optimal condition /%
LR Al As Ba Be Bi Ca Cd Co Cr Cu Fe
Jo o 43 U 0.58 0.21 34.5 0. 05 <0. 05 0.48 0. 05 <0. 05 <0. 05 4.29 8.73
JLE Li Mg Mn Ni Pb Sb Sn Sr Ti \ Zn
A <<0.05 0.07 <0.05 0.59 0.08 <0. 05 <0.05 0.13 <0.05 <0. 05 <0. 05
*
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Fig. 8 Phase analysis of iron phase in leaching residue
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