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Research Progress of Rare Earth Materials in Aqueous Zinc Ion Batteries HAO Yi-da, WANG Jin-chang , BAO Wen-xuan,
NING Meng-qi,CHU Hai-bin" , WEI Hang” ( Inner Mongolia Key Laboratory of Rare Earth Catalysis, College of Chemistry and
Chemical Engineering, Inner Mongolia University , Hohhot 010021, China)

Abstract; Rare earth is an important strategic resource in China,which is widely used in various fields.Rare earth elements have
unique electronic layer structure and electrochemical properties, which makes rare earth materials and its derivatives have great
application potential in the field of electrochemical energy storage.Rare earth materials not only have excellent performance in
catalysis, battery and capacitance, but also play an important role in improving battery performance, prolonging service life and
optimizing electrochemical reaction efficiency.Zinc ion battery is a new type of secondary aqueous battery.It has advantages of high
energy density, high power density, high efficiency and safety in discharge process, non-toxic, cheap, and simple preparation
process. It has high application value and development prospects.The research progress of rare earth materials in aqueous zinc ion
batteries was reviewed. The functions and effects of rare earth materials in battery electrodes and electrolyte additives were
discussed in depth, and their contributions to improving battery performance were summarized. Finally, the future application of
rare earth materials in zinc ion batteries was prospected.The current challenges,such as material stability, cost control and large-
scale application,are analyzed,and the corresponding solutions were proposed.
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Tab.1 Electrochemical performance of cathode materials

before and after RE element doping

Cathode Capacity comparison/  Cycle  Current

materials (mA-h-g™") numbers  density Ret.
La-V, 05 ~0 vs.~162 5000 10A/g [23]
LaVO/rGO ~121 vs.~233 500 1A/g  [27]
CeVS ~100 vs.~225 1500 5A/g [30]
0,4-Ce@ V, 0y ~140 vs.~200 200 5A/g  [32]
Y-VOH ~150 vs.~200 500 5A/g  [33]
Ce-MnO, ~30 vs.~190 2 000 6C [48]
20EM ~106 vs.~170 1000 1A/g [49]
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