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Fig. 5 Effects of reaction temperature on iron precipitation
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Table 2 Main ion mass concentration of dilute

acid leaching solution g/L
Fe Co?* Cu?t Ca?* Mg+
17. 881 0. 448 0.001 0. 086 0.042
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Fig. 17 Parallel test results of oxygen pressure hydrolysis
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Table 3 Main chemical composition of hydrolysate %,

ERE TR 2 Fe Co Cu Ca Mg
1% 59.850  0.010  <C0.001 <C0.001 <C0.001
2% 58.540  0.021  <C0.001 <C0.001 <<0.001
3% 58.970  0.027  <C0.001 <C0.001 <<0.001
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Fig. 19 SEM analysis results of iron oxide
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Table 4 Mass concentration of sulfuric acid,iron,

and cobalt in solution before and after leaching g/L.
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Hydrolysis of Iron-Cobalt-Copper Alloys by Wet Separation and Preparation of Iron Oxide by
Oxygen Pressure Hydrolysis
LU Wen' ,WANG Zhanhong® , SHI Shanlin' , XU Wei’ ,SHU Fangxia' ,ZHAO Xuanbo' , WANG Shuo’

(1. Shenyang Research Institute of Nonferrous Metals Co. ,Ltd. ,Shenyang 110141,China;
2. CNMC Innovation Research Institute (Tianjin) Co. ,Ltd. ,Tianjin 120021,China)

Abstract: Aiming at the difficulty in separating and recovering copper and cobalt from iron-cobalt-
copper alloys,a process was proposed to leach iron and cobalt from the alloy with low-concentration
sulfuric acid, separate copper, and then separate iron and cobalt by oxygen pressure hydrolysis to
prepare iron oxide. The effects of various factors on the low-concentration acid leaching and the
separation of iron by oxygen pressure hydrolysis were investigated. The results show that the leaching
rates of iron and cobalt are 98. 57% and 99. 21% , respectively, and the copper leaching rate is only
0.3% after 4 times of leaching,under the conditions of sulfuric acid concentration of 30 g/L and liquid
volume to solid mass ratio of 10 ¢ 1. Under the conditions of oxygen partial pressure of 0. 4 MPa,
reaction temperature of 180 °C, stirring speed of 400 r/min and reaction time of 120 min, the hydrol
ysate is mixture of FeOOH and Fe, O, , the iron content is more than 58% ,the iron immersion rate was
about 92% ,the cobalt recovery rate is more than 99. 5% ,and the sulfuric acid yield is 96. 41%. The
method realizes the separation of iron,cobalt and copper in iron,cobalt and copper alloys,and recycles
the sulfuric acid produced during the hydrolysis process, which can offset the sulfuric acid consumption
in the leaching process and greatly increase the cobalt concentration in the solution. The results of this
study have important reference value for the wet separation of iron-based alloys containing valuable
metals such as copper and cobalt.

Key words: iron-cobalt-copper alloys; wet separation; oxygen pressure hydrolysis; iron; cobalt;

iron oxide;sulfuric acid;recycling utilization





