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Fig.1 Electrode—electrolyte interface optimization strategy
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Optimization of the anode—electrolyte interface in aqueous
zinc—ion batteries and its virtual development

ZHENG Yujie', WU Guo', WANG Lei', MEI Huaping', GOU Qianzhi’, LI Meng'

(1. National Innovation Center for Industry—Education Integration of Energy Storage, MOE Key Laboratory of Low—-grade
Energy Utilization Technologies and Systems, CQU-NUS Renewable Energy Materials & Devices Joint Laboratory, School
of Energy &. Power Engineering, Chongqing University, Chongging 400044, China;

2. International Joint Laboratory on Low Carbon Built Environment, Ministry of Education of China, School of Building

Services Science and Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: Aqueous Zinc-lon Batteries (AZIBs) are promising post-lithium-ion energy
storage systems due to high safety, low cost, and environmental friendliness. However,
negative electrode interface issues (dendrite growth, hydrogen evolution, corrosion) severely
limit their calendar life and energy density, demanding rational interface optimization
strategies. Relevant reviews on AZIBs interface optimization are scarce. Thus, focusing on
AZIBs interface problems and optimization paths, we summarize advances in negative
electrode regulation, electrolyte and separator optimization. As traditional trial-and-error
experiments barely reveal microscopic mechanisms, it explores the role of virtual technologies
(density functional theory, molecular dynamics, machine learning) in clarifying mechanisms,
accelerating screening, and optimizing performance. In conclusion, the interface optimization-
virtual development paradigm is crucial for AZIBs application. Multi-scale simulation-
experiment synergy 1is highlighted in solving interface issues and improving battery
performance, guiding next-generation high-performance energy storage device design.

Key words: aqueous zinc-ion batteries; interface optimization; virtual development;

combination of experiment and theory
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