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Abstract  [background] The rechargeable aqueous zinc-ion batteries have attracted increasing attention due to
their low cost, high safety, non-toxicity and environmental protection. The exploitation of new anode materials with
high specific capacity and working voltage is one of research hotspots of aqueous zinc-ion battery whilst bismuth
telluride is such an emerging materials. [Purpose] This study aims to observe the reversible proton transport in Bi,Te,
anode of aqueous zinc-ion battery. [Method] First of all, bismuth telluride nanostructure was obtained by one-step
hydrothermal exfoliating of bismuth telluride powder, and the bismuth telluride nanostructure was applied first time
as anode material to aqueous zinc-ion battery. Then, both the scanning electron microscopy (SEM) and atomic force

microscopy (AFM) were employed to oberve the nanosheets morphology and measure the thickness of synthesized
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Bi,Te, nanosheets. Finally, in-situ synchrotron radiation X-ray diffraction (XRD) technique was used to track the

changes of structure of Bi,Te, nanosheets during the charge-discharge process of the battery. [Result] The thickness

of synthesized Bi,Te, nanosheets measured by AFM is about 3~5 nm, and a highly reversible proton intercalation

disclosed by in-situ synchrotron radiation based XRD during the reaction process is responsible for the practical

battery operation. [Conclusions] This study confirms the reversible transport properties of protons in bismuth

telluride cathode materials.

Key words Aqueous zinc-ion battery, Bismuth telluride nanosheets, /n-sifu synchrotron radiation X-ray diffraction,

Reversible proton intercalation
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Fig.1 XRD patterns (a), SEM image and EDS mapping (b), TEM image (c), high-resolution TEM image, inset: the corresponding
SAED pattern (d), AFM images and corresponding AFM height profiles (e) of the Bi,Te, nanosheets
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Fig.2 CV diagram of Bi,Te,//Zn battery at a scanning rate of 0.2 mVs™' (a), and cycling performance of Bi,Te,//Zn battery at a
current density of 100 mA-g™" (b)
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Fig.3 In-situ synchrotron radiation based XRD characterization (wavelength: 0.821 7 nm) (a) Galvanostatic charge — discharge
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