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review methodology
[bookmark: _Hlk139478161]Literature search according to the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analysis) guidelines[1]. Four databases (Web of Science, Science Direct, Google Scholar, and Scopus) were searched for this paper. For search, the keywords (spent cathode materials, recycle, direct regeneration, repair, lithium-ion batteries, economic analysis) were used. Then, we pre-selected articles based on title and abstract. The inclusion criteria of the literature are judged according to the following:
1. spent lithium-ion batteries, recycle
2. Battery recycling pretreatment (discharge, dismantle, break up, separate)
3. direct repair, cathode materials
4. economic and environmental analysis
The exclusion criteria of the literature are judged according to the following:
1. indirect repair, anode materials
2. electrolyte research
3. lithium-ion battery separator research
After the extraction is complete, we have rigorously checked, extracted and confirmed the data. Data extraction was performed on the literatures that met the research scope of this paper. Finally, we classified and organized the data according to the research content (pretreatment, solid-state sintering method, molten salt method, hydrothermal method, electrochemical method, economic and environmental analysis).
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