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Fig. 1 Schematic diagram of rechargeable zinc-air battery’
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Schematic diagram of performance-limiting
phenomena that may occur on zinc anodel': (a) Dendrite
growth; (b) Shape change; (d) Passivation; (d) Hydrogen

evolution
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Adsorption of organic additives
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Fig. 3 Mechanism of organic additives effects on dendrite growth[M]
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Fig. 4 Schematic diagram of morphological changes of zinc
anodes during electrochemical cycling*’: (a) ZnO passivation
layer leading to low utilization of Zn mesh anode; (b) GO on
Zn surface making it possible for electrons to move freely
across insulating ZnO and slowing down dissolution of Zn

species
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Fig. 5 Structure and electrochemical properties of ZnO@
Bi/C!*": (a) Structure of ZnO@BIi/C; (b) Nyquist plots of pure
ZnO and ZnO@BI/C; (c) Cycle performances of ZnO and
ZnO@Bi/C
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Latest research progress in zinc anode of secondary Zn-air batteries

ZHANG Xing', ZHU Li-xia', WANG Xiao-cong', LI Shu-ping', WANG Hong-fei*, SU Zhou?

(1 School of Advanced Materials and Nanotechnology, Xidian University, Xi’an 710126, China;
2 Xi’an institute of Optics and Precision Mechanics of CAS, Xi’an 710119, China)

Abstract: Zinc-air battery has attracted widespread attention due to the high theoretical energy, excellent safety and low
cost, which is hopeful to be a candidate for energy storage devices in applications like electric vehicles and portable
electronic devices. Zinc anode, as the key part of zinc-air battery, has many disadvantages, such as dendrite growth, shape
change, passivation and hydrogen evolution etc, which limits the further development and commercialization of
secondary zinc-air battery. Thus, how to solve above problems existing in zinc anode has become an research focus of
zinc-air battery. The key to develop zinc-air battery includes the design and preparation of zinc anode materials with
outstanding reversibility and long cycle life, which mainly concentrates on the additives, alloying, coating of zinc anode
and hybrid battery. In this context, some new findings and the latest progress on the anode of zinc-based battery in recent
years are introduced, which can be applied to secondary zinc-air battery.
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