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Progress on Energy Storage Characteristics of
Nanocomposite Dielectrics with Core-shell Structure

ZHANG Ziqi, CHENG Lu, LIU Wenfeng
(State Key Laboratory of Electrical Insulation and Power Equipment,
Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: With the development of power capacitors towards lightweight and miniaturization, dielectric materials
with high energy storage density have broad application prospects in the field of capacitors, among them,
nanocomposite dielectrics with core-shell structure have attracted extensive attention due to their excellent energy
storage properties. In this paper, the latest progress of nanocomposite dielectrics with core-shell structure were
introduced, the preparation methods of nanofillers with core-shell structure were introduced, including organic
surface modification and inorganic shell covering. Then the effect mechanism of nanofillers with core-shell
structure on the electric strength, dielectric constant, and dielectric loss of nanocomposite dielectrics were
discussed, and the construction strategies of nanocomposite dielectrics with core-shell structure were provided. At
last, the existing problems in the design of high energy storage density nanocomposite dielectrics with core-shell
structure were summarized, and their future development direction was prospected.
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Fig.1 General methods of organic surface modification
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Tab.1 General methods of inorganic functionalization
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