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Improvement in energy storage density of multilayer ternary
composite polypropylene film

GUO Jiang, XU Mengyi, LI Hui, HUANG Xiang,
LIN Hao, JIANG Shengbao, CHEN Shang, CHEN Cheng

(State Key Laboratory of Power Grid Environmental Protection, China Electric Power Research Institute,
Wuhan 430074, China)

Abstract: Multilayer ternary composite polypropylene (PP) films with different content of nano-ZrO, particles were
prepared with a ternary composite PP film constructed by maleic anhydride grafted PP and nano-ZrO, particles as the outer
layer and neat PP film as the middle layer, and their physical and chemical properties as well as electrical properties were
measured. The results show that the nano-ZrO, exhibit good dispersibility in ternary composite PP system and there is a
distinct interface between ternary composite PP film and neat PP film. The crystallinity of multilayer ternary composite PP
films is higher than that of the single layer neat PP film. With the increase of nano-ZrO, content, the dielectric constant of
the multilayer ternary composite PP film increases, while the DC electric strength increases at first and then decreases. When
the mass fraction of nano-ZrO, reaches 1.0%, both the DC electric strength and energy storage density achieve the highest
value (424.3 kV/mm and 2.14 J/cm®), which are about 10.6% and 31.3% higher than those of the single layer neat PP film.
Besides, the dielectric loss factor of multilayer ternary composite PP film remains at the same level of 10~ as that of neat PP
film. The ternary composite PP and interlayer interface can jointly suppress the migration of heteropolar space charges,
which contributes to improve the internal electric field distribution of dielectric, increase the electric strength, and reduce the
dielectric loss caused by electron migration.

Key words: polypropylene; nano dielectric; multilayer structure; energy storage density; capacitor
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Fig.1 Structure of multilayer ternary composite PP film
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