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Table 1 Content of metal ion in leachate (g/L)

Metal ion Co Cu Al

Content 19.44 0.0087 0.011
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Fig.l1 XRD patterns of R-NCM F1 P-NCM cathode material
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Fig.2 SEM images of precursor of P-NCM (a) and R-NCM (b); SEM images of cathode materials of P-NCM (c) and R-NCM (d)
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Fig.3 Initial charge-discharge curves of P-NCM (a) and R-NCM (b) cathode materials between 2.8~4.3V at 0.2 C
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Fig.4 Cycling performance and coulombic efficiency of R-NCM (a) and P-NCM (b)
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Table 2 Cost analysis of the recycling process

Category Amount/CNY kg™ Total revenue/CNY kg
Energy cost 38.23
64.29
Materials cost 84.23
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Regeneration Process of LiNipgCo0q:Mng 0, Cathode Material from Spent LiCoO,
Batteries and Its Performance

Wu Tong*, Wang Guange®, Liu Borui*, Gong Shanshan®, Huang Qing™?, Su Yuefeng*?
(1. School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)
(2. Chongging Innovation Center, Beijing Institute of Technology, Chongging 401135, China)

Abstract: LiNigsgCo0o1Mng 10, cathode material was re-synthesized from discard LiCoO, batteries by pre-treatment, acid leaching and co-precipitation.
The concentration of metal ion in leachate was analyzed by ICP-OES, the morphology and structure of cathode materials were characterized by the
SEM and XRD, and the electrochemical properties of coin batteries were performed by the electrochemical tests. The results show that the
regenerated material (R-NCM) from acid leaching lixivium exhibits the desired morphology and well layer structure. Under the condition of
2.8~4.3 V, the initial discharge capacity of R-NCM is 210.8 mAh/g at 0.2 C. After 50 cycles, the discharge capacity and capacity retention of
re-synthesized cathode material are 183 mAh/g, 87%, respectively, showing good cycle performance, providing support and development direction

for the regeneration of used lithium-ion batteries.

Key words: waste LiCoO; battery; acid leaching; regeneration; LiNiosCo0.1Mng 10, cathode material; recycle
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