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Abstract

This study aims to optimize the performance of zinc-ion battery cathode
materials by synthesizing and applying composite materials based on Zeolitic
Imidazolate Frameworks (ZIFs) and Vanadium Oxide (VsOi3). As the cost of lithium
batteries rises, zinc-ion batteries are increasingly valued for their safety and cost-
effectiveness. ZIFs possess a high surface area and excellent ion conductivity, while
V6013 is chosen for its multiple valence states and superior conductivity. By combining
these two materials, we developed a composite cathode material with a porous structure
and exceptional stability. The material's structure was characterized using PXRD, SEM,
and EDX techniques, and the new material was applied in zinc-ion batteries for
electrochemical performance testing. The results indicate that the pyrolyzed PY-
V,Oy@ZIF-Zn/Co composite demonstrates the best specific capacity and stability,
maintaining good performance even after 500 cycles. This study showcases the
potential of combining ZIFs and V013 in zinc-ion battery applications, providing a

new direction for low-cost, high-efficiency energy storage solutions.
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