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Research on the application of metal-organic frameworks
in the cathode of aqueous zinc-ion batteries

Ling Zhao Qianqgian He
Mianyang Normal University, Mianyang, Sichuan, 621000, China

Abstract

Among various secondary batteries, aqueous zinc-ion batteries (AZIBs) have garnered extensive attention due to their low cost, high
safety, environmental friendliness, and the advantages of zinc metal anodes, which possess a high theoretical capacity (820 mAh
g") and a low redox potential (-0.76 V vs. SHE). However, issues such as slow kinetics, low coulombic efficiency, and structural
instability in zinc-ion battery cathode materials pose significant challenges to the commercialization of AZIBs. Metal-organic
frameworks (MOFs) and their derivatives offer new approaches to address key scientific problems in AZIBs due to their high specific
surface area, adjustable pore structure, rich active sites, and the ability to design structural functions. This article systematically
summarizes the research progress of MOFs and their derived materials in AZIBs cathodes, analyzes the structural characteristics
and design strategies of MOFs cathode materials in detail, discusses the current challenges faced, and envisions future development
directions, providing a reference for the design and development of high-performance zinc-ion batteries.
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