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Recent Development on Rechargeable Zinc Metal Batteries
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Abstract: Metallic zinc (Zn) has a great promising potential as a negative electrode material for rechargeable batteries because of its
high specific capacity, low cost, abundance, non-toxic nature and environmental benignity. However, Zn metal anode (i.e., zinc
dendrites, shape change, passivation and self-corrosion) for the application of rechargeable Zn-metal batteries becomes a challenge.
The corresponding problem is the thermodynamically instability of Zn metal with aqueous based electrolytes. Recently, work have
tried some effective solutions to the intrinsic problem of zinc metal anode, i.e., electrode/electrolyte additives, electrode coatings,
3-dimension electrode structure and novel electrolyte system. This review summarized recent developments on electrode design,
electrolyte optimization and novel reversible Zn-based energy storage systems. In addition, a perspective for future research direction
of rechargeable Zn-metal batteries was also presented.
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(a) Scheme illustrating the design principle of epitaxial metal

electrodeposition

(b) SEM image of Zn deposits on graphene-coated stainless steel (GSS) (4
mA/cm?, 0.8 mA-h/cm?)
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Fig. 1 Electrochemical growth and performance of epitaxial
Zn metal anodes!”
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(a) Schematic of morphological changes of Zn@graphene oxide (GO)
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(b) Deposition/stripping process of symmetric cells using 100TiO-@Zn (1
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(b) Cycling performance of carbon
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(c) Schematic of the effect of recharging
Ni-3D wired Zn sponge electrode
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Fig. 3 Preparation and electrochemical performance of different 3D zinc anode
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(c) Long-term cycling performance of Zn—MnO, battery with Et,O additive (5 A/g)
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(b) Deposition/stripping process of symmetric cells using triethyl phosphate (TEP) electrolyte
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