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Table 1 The main structures and common materials of lithium batteries
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Fig. 1 Diagram of a typical microwave heating system
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carbon thermal reduction

Comparison of microwave reduction and conventional
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Progress in Microwave — assisted Recovery of Valuable Metals from Spent Lithi-
um Battery Cathode Materials
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Abstract; Recycling of high — value materials such as Ni, Co, Mn, and Li from used lithium battery cathode materials
has become a current research hotspot, resulting from the requirements on the protection of the national strategic key metal
and the development of the international frontier. This paper summarized the valuable metals recovery process for waste
lithium battery positive electrode, and introduced the principle and application of microwave technology in the metallurgi-
cal process. The applications of microwave — assisted heat and humidity combined process in the roasting reduction
process, leaching process, and extraction process were studied emphatically. With the involvement of microwave energy,
the carbon thermal reduction time was saved, the leaching rate of metal ions was increased and the mass transfer rate of the
extraction process was accelerated, ultimately achieving an increase in yield and quality of the target metal. Finally, we
prospected the development prospect of waste lithium battery recovery market in the future.

Keywords: waste lithium battery; valuable metals; recycling process; microwave; Li; Co
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