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Research Progress in Comprehensive Recycling Graphite Anode
in Spent Lithium-Ion Batteries
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Abstract; A review of comprehensive recycling technologies for graphite anodes in spent lithium-ion batteries is
presented, including hydrometallurgical process, a combination of pyrometallurgical and hydrometallurgical process, as
well as mechanical recycling. And then, an in-depth analysis of advantages and disadvantages of each technology is also
presented. It is particularly pointed out that there are various recycling technologies, but the development of an efficient
and environmentally-friendly closed-circuit recycling process still faces challenges. The recycling approaches of graphite
anodes in spent lithium-ion batteries are discussed in details, such as usage as anodes of rechargeable batteries, or for
preparation of graphene. The research direction in the future is also forecasted aiming to provide theoretical and technical
support for reutilization of graphite anodes in spent lithium-ion batteries with high-value added. It is suggested that
research should focus on developing a simple, efficient and clean closed-circuit recycling processes to improve the
recovery rate and purity of graphite anode materials while reducing environmental pollution. The research hotspots in the
future should include lattice reconstruction and repairing technologies for graphite anode materials, as well as exploration of
new applications of graphite anode materials in the fields of energy storage materials, catalysts, adsorbents among others.
Key words: spent lithium-ion battery; graphite anode; comprehensive recycling; resources reutilization ; environmental
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