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Construction and performance regulation of fluorinated polymer electrolytes
HE Yayue', LIU Bingxiao', DONG Xiaogqi', LIU Xuan', CHEN Song', WANG Jianye’, LI Yuting', XIE Jie'
(1. Department of Materials Engineering, Taiyuan Institute of Technology, Taiyuan 030008, China;
2. School of Materials Science and Engineering, North University of China, Taiyuan 030051, China)

Abstract : Poly(ethylene oxide)(PEO)-based polymer electrolytes typically exhibit low room-temperature ionic conductivity,
generally below 107 S/cm, which severely limits their practical application in solid-state batteries. To address this issue, this study
adopted a molecular structure-based approach and employed a radical in-situ polymerization strategy. Polyethylene glycol diacrylate
(PEGDA) was used as the flexible chain segment and crosslinking component, hexafluorobutyl acrylate (HFBA) as the fluorinated
functional monomer, and vinyl ethyl carbonate (VEC) as the plasticizing component. By adjusting the molar ratios of three mono-
mers, a series of fluorinated polymer electrolytes (FPEs) was synthesized to optimize segment mobility and ion migration behavior.
Additionally, a glass fiber membrane (GF) was used as a support to enhance the structural stability of the electrolyte membrane. The
results show that when the molar ratio of the three monomers is 1:2:2, the FPE exhibits the best overall performance. The glass tran-
sition temperature is —39.2 °C, and it exhibits an amorphous structure, which is conducive to ion transport at room temperature.
After being composited with a glass fiber(GF) membrane, the tensile strength of FPE/GF composite membrane increases by approxi-
mately 3.4 times compared to GF ,and its The ionic conductivity at room temperature reaches 2.16 mS/cm, which is two orders of
magnitude higher than that of the PEO system. The lithium-ion transference number is 0.44 and the electrochemical stability window
is 5.2 V. The lithium iron phosphate(LFP)/FPE/Li cell based on this electrolyte exhibits a capacity retention rate of approximately
80% after 300 cycles at a 2 C, with stable cycling overpotential, demonstrating excellent cycling stability. The LFP/FPE/Li cell
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exhibits the best capacity recovery and rate performance after high-rate cycling. This fluorination-regulated and composite strategy

provides experimental evidence for the controlled synthesis of high-performance fluorinated polymer electrolytes and the improve-

ment of reliability in solid-state lithium-metal batteries.

Keywords : lithium metal batteries ; fluorinated polymer ; electrolytes ; ion transport ; cycling performance
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