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Study on high-temperature energy storage performance of fluorinated
interface modified PI/PVDF organic composite films
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(State Key Laboratory of Electrical Insulation and Power Equipment, Xi'an Jiaotong University,
Xi'an 710049, China)

Abstract: To address the problem of poor interfacial compatibility between polyimide (PI) and poly(vinylidene fluoride)
(PVDF) during blending, a fluorinated copolyimide (FPI) was synthesized by introducing -CF, groups into the PI main chain
via copolymerization, and then FPI/PVDF all-organic composite films were prepared by blending FPI with PVDF. The
chemical structure, micromorphology, thermal stability, and mechanical properties of the composite films were
characterized, with a particular focus on their dielectric and energy storage performance at high temperature. The results
show that after introducing -CF, groups into the PI main chain, the interfacial gap between the FPI phase and PVDF phase is
reduced to below 100 nm, and the conduction loss of the composite films is significantly suppressed at high temperature.
The improved compatibility between PI and PVDF remarkably reduces the dielectric loss factor of the composite films at
high temperature and enhances the frequency stability and temperature stability of the dielectric constant. When the mass
fraction of PVDF is 5% and the molar fraction of 4,4'- (hexafluoroisopropylidene)diphthalic anhydride (6FDA) in FPI is
30%, the FPI/PVDF composite films achieve an electric strength of 515.30 kV/mm and a maximum energy storage density
of 2.96 J/em® at 150°C, which is 85.0% higher than that of the PI/PVDF composite film with the same PVDF content but
without fluorinated interfacial modification. Furthermore, the introduction of 6FDA and PVDF contributes to an increase in
both the trap density and the deep trap energy level of the composite, thereby enhancing the high-temperature energy storage
performance of the composite films.
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Table 1 Hoping distance of different composite films at

high temperature

R FEa d/nm R?

PI 0.029 35 2.142 0.992 98

PI/PVDEF-5 0.023 29 1.700 0.992 23

30FPI/PVDE-5 0.014 70 1.073 0.991 95
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Table 2 Trap parameters of different composite films

A GRS/ C TAMHRE eV BB /m
PI/PVDE-5 148.81 1.05 5.96x10"
162.43 0.94 5.07x10%
30FPI/PVDE-5
192.55 1.48 1.26x10%
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