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Recent Progress in Dielectric Energy Storage Materials with High Energy Density

YANG Minzheng, JIANG Jianyong, SHEN Yang
(School of Materials Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Dielectric capacitors, which store electrical energy in the form of electrostatic field via dielectric polarization, can be used
in pulsed power electronics, due to their high power density and ultrashort discharge time. However, the energy density of dielectric
capacitors is relatively low (<2 J/cm®), which has limited their further development. Therefore, it is necessary to develop dielectric
energy storage materials with high energy density. In this paper, the history and performance characteristics of dielectric energy
storage materials will be briefly described, while the research progress of different dielectric energy storage materials will be
summarized. Besides, some of the unsolved problems related to dielectric energy storage materials will be touched and the future
development of this research topic will be forecasted.
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Fig. 1  Ragone plot of various energy storage devices
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