Materials
Proceedings

s

Abstract

Phosphating constructed stable and high conductivity vana-
dium oxide enabling high-rate long-life aqueous zinc-ion bat-

tery

Xi Zhang and Xiaohong Sun*

Citation: Zhang , X. Phosphating
constructed stable and high conduc-
tivity vanadium oxide enabling
high-rate long-life aqueous zinc-ion
battery. Mater. Proc. 2023, 4, x.
https://doi.org/10.3390/xxxxx
Published: 5 March

Publisher’s Note: MDPI stays neu-
tral with regard to jurisdictional
claims in published maps and institu-

tional affiliations.

Copyright: © 2023 by the authors.
Submitted for possible open access
publication under the terms and con-
ditions of the Creative Commons At-
tribution (CC BY) license (https://cre-

ativecommons.org/licenses/by/4.0/).

School of Materials Science and Engineering, Key Laboratory of Advanced Ceramics and Machining Technol-
ogy of Ministry of Education, Tianjin University, Tianjin 300072, China; 1019208029@tju.edu.cn,
sunxh@tju.edu.cn

Abstract: The phosphating process has been devoted to optimizing the electrochemical performance
of vanadium oxide electrode for zinc-ion batteries. The NH4+V4O1o is modified by the interlayer phos-
(P-NVO-2)
material with a stable structure, large interlayer spacing, and high conductivity. The phosphate

phate groups and oxygen defects through phosphating, which provide the electrode
groups and oxygen vacancies widen the interlayer spacing, cause lattice distortion and provide
shortcuts for electrolytes, conducing to the ion diffusion kinetics. The phosphate groups immobilize
the interlayer intrinsic ammonium ions and prevent the irreversible phase transition of P-NVO-2
during the cycle. Combined with the kinetics analysis, appropriate phosphate groups and oxygen
defects reduce the migration barrier, improve the electronic conductivity and afford extra electrons.
Besides, it is found that the cathode after phosphating exhibit intercalation pseudocapacitive behav-
ior, thus resulting in superior performance. Therefore, P-NVO-2 electrode delivers an outstanding
specific capacity of 433.7 mAh g at 0.5 A g7, excellent rate performance of 300.9 mAh g'at 10 A g
1, and high capacity retention of 95.1% after 7000 cycles at 10 A g1. In addition, P-NVO-2 also exhib-
its brilliant electrochemical performance when applied to the flexible soft-packaged battery, con-
firming the application potential. Therefore, the exploration of P-NVO-2 material with appropriate
phosphate and oxygen vacancies supply a prospective approach for designing high-rate and long-
cyclicality zinc-ion batteries.
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