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Fig. 1 Effect of temperature on the loosing of the cathode

materials from aluminum foil in lithium ion battery
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Fig. 2 Effect of concentrated sulfuric acid concentration on
the dissolution rate of the cathode materials
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Fig. 3 Effect of heating temperature on the dissolution rate of

the cathode materials
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Fig. 4 Effect of heating time on the dissolution rate of
the cathode materials
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Tab. 1 Chemical composition in the cathode materials of the
spent lithium ion battery
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Tab.2 Chemical composition of some kinds of cobalt
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Experimental Study on Separation and Component Analysis of

Cathode Materials from Spent Lithium Ion Battery
ZHAN Miao*", SHEN Xinying®, ZHU Luping®, WANG Lijun®

(a. School of Environmental and Materials Engineering; b. Shanghai Cooperative Innovation Center for
WEEE Recycling, Shanghai Polytechnic University, Shanghai 201209, China)

Abstract: The separation and component analysis of the cathode materials from spent lithium ion battery was studied by the way of
manual disassembly and high temperature treatment. The mixture of HoSO4 and H2O2 was used as the solvent. The effects of the
concentration of sulfuric acid, reaction temperature and time on the dissolution rate of the cathode materials were investigated. The
results showed that, under the optimum conditions, i.e., the concentration of sulfuric acid was 2 mL, reaction temperature was 70 °C
and time was 40 min, the cathode material could be well dissolved in solution. The dissolution rate of the cathode materials was up to
92.1% under this condition. The quantitative analysis showed that the content of cobalt in the cathode material of the spent lithium ion
battery was the highest, and the mass fraction was 29.52%. Compared with the copper cobalt sulfide ore, cobalt containing pyrite and
other minerals, the lithium ion battery cathode material has high cobalt abundance and high recovery value.

Keywords: spent lithium ion battery; cathode materials; lithium cobalt oxides (LiCoO2); separation
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