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Abstract: With the increasing large-scale application and production as well as the sales of lithium-ion batteries ( LIBs)
in electric vehicles, 3C electronics and energy storage devices, the metal waste and environmental pollution caused by
their retirement are also becoming increasingly prominent. It is necessary to vigorously develop a green, environmentally
friendly, efficient and low-cost cathode material recycling process for waste lithium-ion batteries to realize the cycle utiliza-
tion of non-ferrous metal resources. This paper reviews the latest progress in the material recycling process of cathode ma-
terials for the used lithium-ion batteries. The existing recovery processes are summarized. Moreover, the research status of
recovery processes such as the pretreatment, pyrometallurgy, hydrometallurgy, biological leaching and direct recovery

strategy are detailed illustrated. The problems and the advantages of these technology are compared and analyzed. Further-

more, the recovery efficiency, safety and economic value
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development trend of the recycling and reuse of cathode ma-
terials of used lithium-ion batteries are outlooked, aiming at
the direct, high-value and large-scale research on the recy-
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Fig. 1 Global sales and sales forecast of new energy electric vehicles from 2013 to 2030 (a), global lithium-ion battery production from 2009 to

2019 (b)!"
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Fig. 2 Pretreatment process for used lithium-ion batteries
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