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Fig. 1. Schematic illustration of solid electrolyte interphase (SEI) formation
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Fig. 2. Schematic illustration of the in situ electrochemical regulation of solid electrolyte interphase (SEI) growth
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Fig. 3. Key electrochemical data for in situ regulation of solid electrolyte interphase (SEI) growth
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Fig. 4. Schematic illustration of the formation mechanism and electrochemical performance of representative artificial solid
electrolyte interphase (SEI) films
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Research on the Regulation Mechanism of Solid Electrolyte
Interface Films for Hard Carbon Anodes in Sodium-Ion Batteries
and the Construction of Artificial Solid Electrolyte Interface Films

Zhao Chenxing!, Zhao Yuwen!, Liu Guoping?, Meng Yuxuan?, Zhang Zhijia?3"*

1. School of Material Science and Engineering, State Key Laboratory of Separation Membrane and Membrane Processes,
Tiangong University, Tianjin; 2. School of Electronics and Information Engineering, Tiangong University, Tianjin; 3. Metal
Materials Laboratory, Jiangsu Fuyuan Mustard New Materials Research Institute, Xuzhou Jiangsu

Abstract: Due to the abundance and low cost of sodium resources, sodium-ion batteries are regarded as suitable
large-scale energy storage devices. Among them, the high specific capacity, stable structure, simple preparation
process, and environmental friendliness of hard carbon materials make them star materials for the negative electrode
current collector of sodium-ion batteries. However, their low initial cycle efficiency and irreversible decomposition
of the electrolyte still limit their application. The composition and structure of the interface film (SEI) of solid
electrolytes are one of the important factors affecting its cycling stability and first-cycle coulombic efficiency (ICE).
Therefore, the regulation of its growth process and structure is particularly important. This paper focuses on the
regulation of the growth mechanism of SEI and its structural modification, and systematically expounds the two
major projects of in-situ electrochemical process regulation of growth mechanism and construction of solid
electrolyte interface film. To summarize the influence of hard carbon structure on the growth of solid-state
electrolyte interface films, the loss path of active sodium and its controllable construction methods, in order to
provide theoretical guidance for the formation of solid-state electrolyte interface films with long-term stable cycling
of hard carbon anode current collectors in micro-sodium-ion batteries.

Keywords: Sodium-Ion Battery; Solid Electrolyte Interface Film; Regulatory Mechanism; Interface Construction;
Artificial Solid Electrolyte Membrane
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