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Advances in manganese-based cathode electrodes for aqueous zinc-ion batteries
Haixiang Luo, Hui-Juan Zhang, Yiming Tao, Wenli Yao, Yuhua Xue

Abstract:

Aqueous zinc-ion batteries (AZIBs) are emerging as a promising option for next-generation energy storage
due to their abundant resources, affordability, eco-friendliness, and high safety levels. Manganese-based
cathode materials, in particular, have garnered significant attention because of their high theoretical capacity
and cost-effectiveness. However, they still face substantial challenges related to rate performance and cycling
stability. To address these issues, researchers have developed various strategies. This review focuses on the
key advancements in manganese-based cathode materials for AZIBs in recent years. It begins with a detailed
analysis of the energy storage mechanisms in manganese-based cathodes. Next, it introduces a variety of
manganese-based oxides, highlighting their distinct crystal structures and morphologies. It also outlines
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optimization strategies, such as ion doping (both monovalent ions and multivalent ions), the preparation of
Mn-based metal-organic frameworks (MOFs), carbon materials coatings, and electrolyte optimization.
These strategies have significantly improved the electrochemical performance of manganese-based oxide
cathodes. By systematically analyzing these advancements, it aims to provide guidance for the development
of high-performance manganese-based cathodes. Finally, it discusses prospective research directions for
manganese-based cathodes in AZIBs.
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AZIBs; manganese-based cathode materials; manganese oxide; ion doping; carbon coating; electrolyte
optimization
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