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Research on energy storage performance of PVH based
all-organic composite films

ZHU lJiujun, ZHU Zhibiao, FU Tingyu, HOU Yafei
(School of Physical Science and Technology, Ningbo University, Ningbo 315211, China)

Abstract: Excessive free electrons in thin film capacitors will increase the leakage current density, reduce the electric
strength, and promote the breakdown of capacitors, thus preventing them from obtaining excellent energy storage
performance. To mitigate the impact of free electrons and secondary impact ionization electrons (SIE) on energy storage
performance, this study introduced perylene diimide (PDI), 1,4,5, 8-naphthalenetetracarboxylic dianhydride (NDI), and 4-
cyano-4'-pentylbiphenyl (5CB) into polyvinylidene-hexafluoropropylene (PVH) to construct an all-organic composite films,
respectively, and the structure, thermal properties, and energy storage performance of three kinds of films were studied. The
results show that PDI/PVH composite film with PDI mass fraction of 0.5% has the better thermal properties, smaller grain
size, and tighter lattice structure, which is helpful to achieve higher electric strength and discharge energy density. Through
comparison, it is found that PDI possesses a more suitable band structure and conductivity, which makes PDI/PVH

composite film have better energy storage performance. The discharge energy density of 0.5%PDI/PVH composite film

achieves 16.6 J/cm® at 499.7 MV/m, and maintains a high charge-discharge efficiency of 80.5%.

Key words: electron traps; all-organic; composite materials; energy storage performance
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SEM images of films
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Fig.3 FTIR spectra of films
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Fig.8 The hysteresis loop of films
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