$45% 5 1101:0068-0075 CIWILIRSS r2S P UL N Vol.45,No.1:0068-0075
202442 H Power Capacitor & Reactive Power Compensation Feb. 2024

DOI:10.14044/j.1674-1757.pcrpe.2024.01.009

=mfEst B AR AEHEI PVDF/PI ES5HEERIE X
4 BE RAE

LR, TRIRAHT, T, TR, K
(e LR FOH L ) RGBT TS PR A B S0 3, bR 100084)

B E: BN CROVESEHBBAETEEEE PHE B LA, KR, B F ALY S5
REMENFNCERERETZEBRK,ERATHESZRIRE PR, A—FTRSZHESL
ISR AR 208 F 694 Bk A4 1 A 50 VA B4l 30 &8 (polyvinylidene fluoride , PVDF) % 34},
% B 2% (polyimide, PL) A 24k, R\ RAZ R AT k414 T &AM PVDF/PL A0 RHEK, 2%
WHFR T 4% PVDF 48425t PL LG M 5 50 At ge Ak abad it AR MR FHwm, &R
AU :PVDF 34 PL AR T LA RAFaG A A58, PVDF 69 5| A48 47 PL A B & piey &
FREBIA—ERENTH A TAREIRGASERAON B TR LRTEE, LP,
PVDF #AnJf % 23k 30 44 A A I8 £ 842 250 MV/m &4 F A% 4t 3 % 5 4 ) 1.89 J/em®,
B AE A 92.4%; % 100 °C F= 200 MV/m &4 F 693 46 B FE ik 3] 1.13 Jem', i 2 & A
89.1%. #t3h,PVDF/PL £ A% 1 &R Ae 5039 69 B % 540 F B A BT 09 30 MG SR M Al A B3
REM, TR ARERSWAL S VAT S BIRBL T 05 AT IR T — AP 37693031 &%,
KR HR R R AAIEANT; AR R TARASE A

Preparation and Performance Characterization of All-organic PVDF/PI Composite Films for
High-temperature Energy Storage Capacitors
FENG Qikun, ZHANG Yongxin, WANG Xinjie, WANG Jiantao, DANG Zhimin
(State Key Laboratory of Power System Operation and Control , Department of Electrical Engineering,
Tsinghua University, Beijing 100084, China)

Abstract: High - temperature dielectric polymers have broad application potential in high - temperature
electrostatic energy storage film capacitor. However, the low dielectric constant and energy density of
conventional high-temperature polymer dielectrics limit their application in high temperature environment.
In order to improve the dielectric and energy storage performances of high-temperature dielectric materials
at high temperatures further, all - organic PVDF/PI composite dielectric films are prepared with
polyvinylidene fluoride (PVDF) as filler and polyimide (PI) as matrix through in - situ polymerization
method in this study. The effects of ferroelectric PVDF phase on the microstructures, morphologies,
dielectric properties, energy storage properties, and thermal properties of PI are systematically studied. The
results show that PVDF fillers have good compatibility and dispersion in PI matrix. The introduction of
PVDF reduces the breakdown strength of the PI - based composite film to a certain extent, but can
significantly improve the dielectric constant and discharge energy density of the composite films. PVDF/PI
composite films with 30 wt.% PVDF exhibit a discharged energy density of 1.89 J/cm’ and a charge -
discharge efficiency of 92.4% at room temperature and 250 MV/m, and those of 1.13 J/em® and the charge-
discharge efficiency of 8§9.1% at 100 °C and 200 MV/m. In addition, the PVDF/PI composite films possess

excellent charge - discharge cycle performance and thermal stability under high temperature and high
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electric field conditions. This study provides a new design idea for improving the energy storage performance

of polymer-based dielectrics in high-temperature environments.

Keywords: film capacitor; all-organic dielectrics; dielectric properties; energy storage performance;

cycling stability
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Fig. 1 Morphology characterizations of PVDF/PI
composite films
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Fig. 2 Micro-structure characterizations of PVDF/PI
composite films
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Fig. 3 Dielectric performance of PVDF/PI composite film
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Fig. 4 Breakdown performance of PVDF/PI composite
films
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Fig. 5 Energy storage performance of PVDF/PI composite films
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Fig. 6 Cycling stability of PVDF/PI composite films
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Fig.7 TGA results of PVDF/PI composite films
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