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Table 1 The main element composition of

lithium cobaltate waste and cobalt

white alloy waste( mass percent) %
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Fig.1 XRD pattern of lithium cobaltate waste
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Fig.2 XRD pattern of cobalt white alloy waste
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Table 2 The chemical reagents involved in the study and their sources
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Fig.3 Effect of mass ratio between cobalt
white alloy and lithium cobalt oxide

waste on collaborative leaching
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Table 3 Effect of mass ratio between cobalt
white alloy and lithium cobalt oxide waste on

the composition of leaching residue

( mass percent) %

SR ( e/g) Li/ % Co/ % Fe/% Cu/ %
0.10 2.31 59.0 0.09 0.17
0.15 2.93 57.5 1. 00 0.24
0.20 2.92 52.0 1.00 0.35
0.25 1.30 10.0 39.0 0.53
0.30 1.59 37.0 23.0 1. 06
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Fig.4 Effect of sulfuric acid concentration

on synergistic leaching
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Experimental study on the synergistic leaching of LiCoO,

scrap and cobalt white alloy waste
LI Peng', YANG Qijun', RAO Fu®*, ZHENG Xiaohong’
(1. Qinghai Huanghe Minging Co. , Ltd. , Golmud 816000, China;
2. Tnstitute of Process Engineering, Chinese Academy of Sciences, Beijing 100180, China)

Abstract: Spent lithium-ion batteries are not only rich in lithium, cobalt, nickel and other important metal
resources, but also contain heavy metals, organic pollutants, etc. The synergistic leaching scheme of the existing
literature usually introduces impurity elements such as phosphorus and rare earth, which makes the metal separation
process more complicated. In this study, lithium cobalt oxide waste with oxidability and cobalt white alloy waste
with reducibility were taken as the research objects, and the experimental study on the synergistic leaching of
lithium cobalt oxide waste-cobalt white alloy was carried out. The effects of mass ratio of cobalt white alloy and
lithium cobalt oxide waste, sulfuric acid concentration, leaching temperature, leaching time and other factors on the
synergistic leaching were investigated, and the mechanism of leaching process was discussed. The results show that
under the conditions of mass ratio 0. 25, sulfuric acid concentration 1 mol/L, leaching temperature 60 °C , leaching
time 1 h, solid-liquid ratio 50 g/L and stirring rate 375 r/min, the leaching efficiencies of Li, Co, Cu and Fe can
reach 99.83% , 97.51% , 95.36% and 75.6% , respectively. The Fe’* produced by the dissolution of cobalt
white alloy in the synergistic leaching process plays a reducing role, which promotes the dissolution of LiCoO,, and
the generated Fe’* form FeOOH precipitation. This method not only achieves synergistic leaching, but also reduces
the introduction of chemical reagents, which provides theoretical and technical support for the clean and efficient
utilization of waste lithium ion batteries and cobalt white alloys.

Key words: lithium cobalt oxide waste; cobalt white alloy waste; synergistic leaching; clean utilization; Fe’*

reduction; FeOOH precipitation



