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Figure 2 D-E hysteresis loops of PVDF in different crystal phases measured under ac (a) and dc (b) electric field.
(a and Y-PVDF films are quenched samples, and 3-PV DF film is uniaxially stretched)

2 2 P(VDFTrFE)

1979 ,P(VDF-TrFE) ,
e PVDF , s
X [ 14
1998 Zhang (=1 ., P(VDF-T:FE)
4 , Cheng """  P(VDF-TrFE) 68 32mol%

, XRD

B B



° 58 ¢ 2011 12

0.10 0.10
~ oo0f *PVOF L ~0.08f
E L e £ !
< 0.06 Q 0.06
€ A e L
o o)
§ 0.04 5 0.04
§ s (@) g | (b)
& 0.02} % 0.02
(=) K a
0.00 1 1 1 1 0.00 1 L 1 1
0 100 200 300 400 500 0 100 200 300 400 500
Electric field (MV/m) Electric field (MV/m)

3 o-PVDF(a) (b)*PVDF
Figure 3 Unipolar D-E hysteresis loops of quenched a-PVDF (a) and -PVDF (b) film as a function of electric field
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Figure 4 (a) Polarization hysteresis loop measured at room temperature for copolymer film

irradiation with different doses ~0,35,75, 175 M rad (b) Ratio of Pr to Ps vs irradiation dose
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Figure 5 Unipolar D-E hysteresis curves of (a) VDF/ CTFE (92 8mol%) copolymer and
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Figure 6 Dielectric constants of post P(VDF-CTFE-T rFE) terpolymers at 1 kHz and
room temperature against the polymer composition.
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Figure 7 The different connection sequence between VDF and TrFE units
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Figure 9 Discharged energy density as a function of applied electric field of PVDF, P(VDF-CTFE)- g-PS
graft copolymers, and BOPP at different discharge time: 1 ms and 50#s
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Energy Storage Properties of Poly( vinylidene fluoride) -based Copolymers

LI Wen-jing, LI Jun-jie, ZHANG Zhi-cheng
(Department of Applied chemistry, School of Science, Xi' an Jiaotong University, Xi" an 710049, China)

Abstract: poly ( vinylidene fluoride) ( PVDF) and vinylidene fluoride ( VDF)/ trifluoroethylene
(TrFE) copolymers are of considerable current interest for their great ferroelectric and piezoelectric
properties. Recently, modified by physical or chemical process, PVDF based fluoropolymer exhibits
excellent dielectric and energy storage properties, which is highly expected to be applied in the field of
high energy density discharge capacitors. The fluoropolymer with optimized composition treated by the
extrusion and subsequent stretching methods possess high dielectric constant ( 12 ~60) and very high
breakdown electric field. The highest energy storage density is more than 25J/cm’( 600 ~700MV /m) at
room temperature, which is significantly improved of energy density over traditional capacitor dielectric
film materials. The recent development of these high performance polymers as dielectric and energy
storage materials is summarized in this article.

Key words: Fluoropolymers; PVDF; Dielectric; Energy storage



