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Phase transformation mechanism and modification strategies of
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Abstract: This review systematically analyzes the key mechanisms behind these phase transitions, including
irreversible Na® extraction/insertion, oxygen loss, and Na'/H® exchange. Furthermore, it summarizes modification
strategies for enhancing material stability, such as ion doping, composite structure design, high-entropy regulation, and
microstructure optimization.The aim is to provide theoretical insights and practical guidance for the development of high-
performance layered cathode materials for sodium-ion batteries.
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