
1

Supporting Information

Sandwich Structured Poly(vinylidene fluoride)/Polyacrylate Elastomers with 

Significantly Enhanced Electric Displacement and Energy Density

Jie Chen,a Yifei Wang,a Xinwei Xu,a Qibin Yuan,a Yujuan Niu,b Qing Wang,c and 

Hong Wang*ab

a School of Electronic and Information Engineering & State Key Laboratory for 

Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China.

b Department of Materials Science and Engineering, Southern University of Science 

and Technology, Shenzhen 518055, China.

c Department of Materials Science and Engineering, The Pennsylvania State 

University, University Park, Pennsylvania, 16802, USA.

1 Current address: Electrical Insulation Research Center, Institute of Materials Science, 

University of Connecticut, 97 N. Eagleville Rd., Storrs, CT 06269, USA.

* E-mail: wangh6@sustc.edu.cn

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2018



2

Fig. S1. (a) Optical transmittance curves. (b) Strain-stress curves of pristine PVDF and 
the DE-1 sandwiched polymer film.

Fig. S2. Displacement-electric field loops under different applied electric fields of (a) 
pristine PVDF and (c)-(d) the sandwich-structured polymer films.
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Fig. S3. (a) Frequency dependent dielectric permittivity. (b) Dielectric loss of the 
pristine PVDF and double-deck polymer films as a function of DE thickness. 

Fig. S4. (a) Typical electric displacement−electric field (D−E) loops. (b) Discharged 
energy density and charge–discharge efficiency of the double-deck polymer films at 
200 MV/m as a function of DE thickness. 
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Fig. S5. Power density as a function of time of BOPP and the DE-1 sandwiched 
polymer film.

Fig. S6. Displacement-electric field loops under different applied electric fields of the 
DE-1 sandwiched film after bending tests.
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Fig. S7. Cross-sectional SEM images of the DE-1 sandwiched film after bending tests. 
Scale bar, 10 μm.

Fig. S8. Cross-section SEM morphologies of (a) PVDF. (b) DE-1 blend and (c) DE-1 
double-deck films.
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Fig. S9. The remnant displacement, ferroelectric and conduction loss of pristine PVDF 
and the DE-1 sandwiched films under an electric field of (a) 300 MV/m and (b) 400 
MV/m. 

Fig. S10 (a) The X-ray diffraction and (b) DSC patterns of PVDF. 
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Fig. S11. (a)-(c) Bipolar electrical displacement–electrical field loops (10 Hz), (b)-(d) 
ferroelectric and conduction loss of PVDF and the DE-1 sandwiched films under 
different applied electric fields.


