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Figure 1 D-E loop of (a) linear dielectrics, (b)ferroelectric materials
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Figure 2 Schematic illustration of the hydroxylation treatment of BT nanoparticles and the particle-matrix interaction"®
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Figure 3 The schematic structure of porous sandwich FLGs
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Figure 4 Schematic of the PDA polymerization and its coating process on the surface of CNTs
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(b) SEM image of cross section of the trilayered all-polymer film with 30 % (vol) PMMA
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Table 1 Dielectric properties of polymer-based multilayer dielectric composites

BE BEH e@100Hz E,(MV/m) Tand@100Hz U(J/cm®) 5|3
(20% (vol) BT + PVDF) /(1% (vol) BT + PVDF)/(20%

3 17 470 0. 04 18.8 [12]
(vo) BT+PVDF)
(7% (voDBT+PVDF) /4l PVDF/(7% (vol) BT+PVDF) 3 12 400 0. 04 16. 2 [13]
(20% (vo) +PVDF) /(10% (vo) BT+ PVDF) /(1% (vol)

3 12.8 390 0. 06 16.5 [15]
BT+PVDF)
(10% (wt) BNNS + PVDF) /(8% (wt) BST 44 >k & +

3 12.4 588 0.06 20.5 [17]

PVDF)/(10% (wt) BNNS+PVDF) BNNS. & kil 44 % -

BT (10% (vo) BT+ PVDF) /(2% (vol) BT 4 ¥ 4 +PVDF)/
I 75 #1 3 — 450 — 9.7 [18]
B (10% (vo) BT+PVDF)

Bp (40,62 (wt) BT + PVDF)/(20. 3% (wt) Gr + PVDF)/
3 95 18. 89 0.03 15. 5 [19]
(40. 6 % (wOBT+PVDF)
(15% (wt) 7% B +PVDF) /4li PVDF 256 67 2.4 0.05 — [20]
(8.6% (vol) A # ¥ + PVDF)/(29. 6% (vol) 1 % 4 +
2 400 6.5 0.06 [25]
PVDF)
(3% (vo) BST 4+ PVDF)/(10% (wt) GO-TiO; +PVDF)/
3 14 450 0.02 14. 6 [26]
(3% (voDBST+PVDF)
(CNT+PVDF) /(BT+PVDF) 6 30 0.08 — [27]
PVDE-HFP/PMMA/PVDE-HFP 3 6.5 0.07 20. 3 [14]
RS PC/PVDF 32 5 800 0.02 11 [22]
G
PSF/PVDF 33 5 720 0.003 [23]
E=
ok PET/PMMA/P(VDF-HFP) 65 5 1000 0.01 17. 4 [24]
PET/P(VDF-TFE) 32 6 1000 0.01 16 [28]
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Polymer-based Dielectric Composites with High Energy Storage

LUO Sha, SHEN Jia-bin* , GUO Shao-yun
(Polymer Research Institute of Sichuan University ,State Key Laboratory of Polymer Materials
Engineering ,Chengdu 610065 ,China)

Abstract ; Dielectric materials with high energy storage density were the core of the energy-storage capacitor, which had
a very important influence on advanced equipment fields such as high-energy weapons and smart power grids. Compared
with metal oxide- and ceramic-based dielectric materials, polymer-based ones possessed the advantages of low density, good
processability, low loss, and high breakdown strength. Herein, the design, preparation and related properties of polymer-
based dielectric composites were reviewed.

Key words: Polymer-based dielectric composites; Multilayer structure; Dielectric constant; Dielectric loss; Energy

storage density
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