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Abstract Zinc-ion Batteris (ZIBs) are recently being considered as energy storage devices due to their high specific capacity
and high safety, and the abundance of zinc sources. Especially, ZIBs can overcome the drawbacks of conventional lithium ion
batteris (LIBs), such as cost and safety issues. However, in spite of their advantages, the cathode materials under development
are required to improve performance of ZIBs, because the capacity and cycling stability of ZIBs are mainly influenced by the
cathode materials. To design optimized cathode materials for high performance ZIBs, a novel manganese oxide (MnO,) coated
graphite sheet is suggested herein with improved zinc-ion diffusion capability thanks to the uniformly decorated MnO, on the
graphite sheet surface. Especially, to optimize MnO, on the graphite sheet surface, amounts of percursors are regulated. The
optimized MnO, coated graphite sheet shows a superior zinc-ion diffusion ability and good electrochemical performance,
including high specific capacity of 330.8 mAh g™ at current density of 0.1 A g, high-rate performance with 109.4 mAh g’
at a current density of 2.0 A g, and remarkable cycling stability (82.2 % after 200 cycles at a current density of 1.0 A g™).
The excellent electrochemical performance is due to the uniformly decorated MnO, on the graphite sheet surface, which leads
to excellent zinc-ion diffusion ability. Thus, our study can provide a promising strategy for high performance next-generation

ZIBs in the near future.
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Fig. 1. Schematic representation showing (a) the construction of Zn-ion batteries (ZIBs), including metallic zinc (Zn) as anode, manganese

oxide (MnO,) coated graphite sheet as cathode, and ZnSO, solution as electrolyte and (b) MnO, coated graphite sheet with a high zinc-
ion diffusion capability.
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Fig. 3. (a) TGA curves and (b) XRD data of MCG-10, MCG-20, and MCG-30.
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Fig. 4. XPS data of MCG-20 for (a) manganese and (b) oxide, respectively.
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Fig. 5. Electrochemical kinetic analyses of MCG-10, MCG-20, and MCG-30: (a) Nyquist plots; (b) the relationship between Z., and

—1/2 . . . . .
o"?; and (c) the zinc-ion diffusion coefficient.
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Fig. 6 (a) Rate performance of MCG-10, MCG-20, and MCG-30, (b) Cycling stability of MCG-10, MCG-20, and MCG-30 at current
density of 0.1 A g™, (c) High-rate performance of MCG-10, MCG-20, and MCG-30 at current density of 1.0 A g™, and (d) Capacity
retention of MCG-10, MCG-20, and MCG-30 at the current density of 0.1 A g™ up to 100 cycles and the current density of 1.0 A g™ up
to 200 cycles, respectively.
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