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Research progress on crystal phase modulation of PVDF-based solid polymer electrolytes
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Abstract : Solid polymer electrolytes (SPEs), as core materials for next-generation high-safety and high-energy-density batter-
ies, must simultaneously achieve high ionic conductivity, robust mechanical strength, and interfacial stability. Polyvinylidene fluo-
ride (PVDF) has been extensively studied for SPEs due to its high dielectric constant (e ~ 8 - 12), exceptional chemical stability and
processability. However, the high crystallinity (~50%) of PVDF restricts chain segment mobility and ion transport, necessitating
crystal phase modulation to optimize its "crystalline-amorphous" microstructure for enhanced performance. Strategies and mecha-
nisms for tailoring crystalline phases in PVDF-based SPE were systematically analyzed. The impacts of crystalline structures on
ionic conductivity , mechanical properties, and electrode/electrolyte interfacial stability were critically evaluated. These insights aim
to guide the design of high-performance PVDF-based SPE and accelerate their industrial application in high safe, high-energy-densi-
ty solid-state batteries.
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All-trans(TTTT)conformation in B-phase
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Trans3-gauche-trans3-guache-(T3GT3G-) conformation in y-phase
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Fig. 1 Polymer chain conformation of PVDF!"”
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