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Fig. 1. Application of dielectric film capacitor.
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Table 1.  Comparison of dielectric properties and energy storage properties of different polymers.

AR 1 kHzA L H 3R 5 8 HIRLEE / °C AR /kV-omt  BHE/%  fEREREE/J-om?
RN (PP) 2.2 105 6400 <0.02 1—1.2
Hig (PET) 3.3 125 5700 <0.50 1—1.5

REkFRTR (PC) 2.8 125 5280 <0.15 0.5—1
R LM (PEN) 3.2 125 5500 <0.15 1—1.5
Rt (PPS) 3.0 200 5500 <0.03 1—1.5
R LM% (PVDF) 12 125 5900 <1.80 2.4
# 2  REE SRS AR T RS
Table 2. Methods and theories of improving dielectric constant of composite materials.
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Fig. 2. Model of organic-inorganic composite material model.
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W BTN R R RS E SRR s T2 2
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DU A 1) TEERIR NG K ik R 1 5| A D figfk
REWIV M se e IR, RE Y 5T AT LAIBUEER
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5 2) AW 5c )2 0] LLMGE KR 9L EHFE PVDE
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Jiang PUEIZH BO5051 33 ) JE RS F R R G
D7 ¥ il & AR ST A5 10 M S AL R B @BaTiOs, Jf
VERTCHUERLS | ARG WA (1] 4 A% re 4t IH
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FIA— 2 R R0 S AR B, v DA a3
VPR AL S T )2 P 2 4 sy v 7T A ST DX S 3 S i
77, ARl s (] oy 7E S b SR AR, B R E A Ak,
MNTTTBR 5 52 S AR A H i 28 T) B o e Ak
FI SR AR AL i A — S A M K 2 S
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BT c. NHS-DDMAT, DMF, 0 °C
d. MMA, AIBN, DMF, 70 °C
&n e. HEMA, AIBN, DMF, 70 °C
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Fig. 4. Schematic diagram and TEM diagram of core-shell structure fillers®!.
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2 0O SR 1] 22 2 i 4 2 5 BKIR A% UKL S5 PVDF
ARSI SRR, B2 W et 2k T
BEARRRUNES 5 PVDF M4 &k, &t £ B %
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Bl 5 [ S FSA 1 NayTi;0,@PMPC 4K £F 4 157
Fig. 5. Core-shell structure Na,TizO,@PMPC nanofibers
with different thickness57.
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Fig. 6. Schematic diagram of energy storage and release of
composites: (a) No interfacial polarization; (b) stronger in-
terfacial polarization; (c) weaker interfacial polarization!6.
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Fig. 7. Energy storage performance and finite element simulation results of composite materials®.
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Fig. 8. Relationship between energy storage density and electric field of BaTiOs@TiO,/polymer composites!
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Abstract

With the development of power electronic device equipment towards miniaturization and high performance,
the dielectric materials with high energy storage density, high charge and discharge efficiency, easy processing
and molding, and stable performance are urgently needed. At present, Barium titanate-based dielectric ceramics
have a high dielectric constant, but low breakdown field strength and poor flexibility. Polymer-based dielectric
materials have ultra-high functional density, ultra-fast charge and discharge response time, good flexibility, high
breakdown field strength, light weight and other advantages, but low dielectric constant and low polarization
strength. Their energy storage density is low, which limits the power capacitor component size and application
scope. In order to obtain material with high energy storage performance, it was proposed to add high dielectric
constant inorganic ceramic fillers to the polymer through a composite method to improve the energy storage
performance of the material. The interface plays a vital role in the performance of the composite material. In
this article, we review the latest research advance in the interface design and control of barium
titanate/polyvinylidene fluoride composite dielectric materials. The effects of interface modification methods
such as organic surface modification, inorganic functionalization and organic-inorganic synergistic modification
on the polarization and energy storage performance of composite materials are summarized. The existing
interface models and theoretical research methods are discussed, and the existing challenges and practical

limitations, and the future research directions are prospected.

Keywords: barium titanate, composite, surface modification, energy storage density
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