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Abstract: Dielectric polymer materials with high breakdown, low loss, high flexibility, and low cost play an
important role in film capacitor industry. However, low energy storage density and poor thermal stability limit its
applications in high-temperature working environments. In this paper, the polyimide-based dielectric energy
storage materials and the research methods to improve energy storage property were introduced emphatically,
including the influences of the structure and morphology of inorganic fillers with high dielectric constant and high
insulation properties or multifunctional composite fillers on the performance of composite films, and the studies on
the property of interface micro-area. The future research direction of interface design for high-temperature medium
energy storage composite materials was discussed.
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Fig.1 Application of dielectric polymer material
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Fig.2 Core-shell structure filler and multilayer structure

composite film
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Tab.1 Overview of the performance of polymer matrix

for polymer-based dielectric capacitors

i S TAEREE g fit %
ML (1 kHz) /C AW/(m-K)) /(I/em®)
BOPP!" 22 105 2.1-2.35 1~1.2
PEN™ 3.2 125 ~0.26 1~15
ppst 3.0 200 ~0.3 1~1.5
PET™! 3.6 125 0.29 1~15
P 3.4 ~200 6.58~11.7 1.4
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Fig.3 Schematic diagram of polyimide composite

structure
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Fig.4 Simplified structure of polyimide
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Fig.5 Schematic diagram of interface model
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Fig.6 Filler used in polyimide composite material and

interface treatment methods
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PI composite film
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Fig.10 The hydroxylation process of CCTO and the performance comparison after modification
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