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Table 1

Ion concentration in the solution before

cobalt precipitation g/L.
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Table 2  Specifications of the magnesium oxide

product used for cobalt precipitation

ibr MgO&i/%  HifeDyfum  Bekid/% WU/ (mg-g™)
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Fig.1 Major phase composition of magnesium oxide

used for cobalt precipitation
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Table 3 Experimental drugs and manufacturers
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Table 5 Specifications for the crude cobalt hydroxide

product
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Fig. 2 Effects of MgO-ammonium salt Co-
precipitation on precipitation efficiency and grade of

crude cobalt hydroxide
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Table 6 Impurity Element Content in Crude Cobalt

Hydroxide after MgO—ammonium salt Co—precipitation

DTS Mn/% Mg/%
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Fig.5 Effect of different ammonium sulfate

concentrations on the precipitation rate and grade of

crude cobalt hydroxide
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Table 7

hydroxide obtained at different ammonium sulfate

concentrations
T R4 e 2 /(mol - L) Mn/% Mg/%
0.10 1.28 2.56
0.15 1.16 2.41
0.20 1.25 1.23
0.25 1.21 1.48
0.30 1.31 1.87
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Table 8 Impurity content in crude cobalt hydroxide

obtained at different slurry mixing timess
JHAE ] /h Mn/% Mg/%
0 1.34 1.81
0.5 1.25 1.23
1.0 1.29 1.65
1.5 1.46 3.00
2.0 1.34 3.48
2.5 1.40 4.48
3.0 1.46 7.15
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Improving the grade of crude cobalt hydroxide through ammonium salt—-MgO synergistic
precipitation of cobalt
BAI Wenjuan'>?, CAO Yuwei"*?, LIU Yuan"*?, WANG Huatai">*, WANG Pengcheng'>"’
(1. Western Mining Group Technology Development Co. , Ltd. , Xining 810006, China;
2. Qinghai Provincial KeylLaboratory of Plateau Mineral Processing Engineering and Comprehensive Utilization, Xining 810006,
China;
3. Qinghai Nonferrous Mineral Resources Engineering Technology Research Center, Xining 810006, China)

Abstract: To address the problems of low grade of crude cobalt hydroxide and severe magnesium co-precipitation
in the conventional magnesium oxide (MgO) -based wet cobalt precipitation process, an ammonium salt-MgO
synergistic cobalt precipitation process was proposed in this study. By introducing ammonium salts such as
ammonium sulfate, ammonium chloride, and ammonium bicarbonate, the cobalt precipitation efficiency was
improved and impurity entrainment was suppressed. Using the iron-removal liquor from the hydrometallurgical
treatment of copper-cobalt ores in the Democratic Republic of the Congo as the raw material , the effects of different
ammonium salt types, ammonium sulfate concentration (0. 1-0. 3 mol/L.) , and slurry-conditioning time (0-3 h)
on cobalt precipitation rate, product grade, and residual magnesium ion content were systematically investigated.
In addition, the synergistic mechanism of the ammonium salt-MgO system for cobalt precipitation was explored.
The results showed that the ammonium sulfate-MgO synergistic system exhibited the best performance. Under the
conditions of 0. 2 mol/L, ammonium sulfate concentration, 5% addition, 0. 5 h slurry-conditioning time, 25°C, and
a stirring speed of 300 r/min, the cobalt grade of the product reached 52. 45%, while the magnesium ion content
decreased to 1.23%, representing a 78. 4% reduction compared with the conventional process, and meeting the
first-grade standard (Co>30%, Mg<3%). The role of ammonium sulfate in the MgO-based cobalt precipitation
system can be attributed to two aspects. On the one hand, it suppresses excessive local alkalinity through dynamic
pH buffering, thereby reducing the formation of magnesium hydroxide. On the other hand, it accelerates MgO
hydration through interfacial activation, promotes the selective precipitation of cobalt ions, and inhibits magnesium
co-precipitation. This process resolves the key problem of magnesium entrainment in the traditional MgO cobalt
precipitation process, and provides an innovative solution for the efficient recovery of low-grade cobalt resources
and the sustainable development of new energy materials, with significant economic and environmental benefits.

Key words: cobalt hydroxide; cobalt grade; magnesium entrainment; ammonium salt-MgO synergistic

precipitation; ammonium salts; ammonium sulfate; pH buffering mechanism interfacial activation mechanism



