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Fig. 1. Schematic illustration of electric displacement (D)-
electric field (E) loop.
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Fig. 2. (a) Schematic chain conformations!'”; (b) unit cells
of PVDF crystals with four different phases viewed along

c-axis!!,
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Fig. 3. Schematic D-E hysteresis loops for (a) normal ferro-
electric; (b) relaxor ferroelectric; (c) antiferroelectric behavi-

ors. The shaded areas represent the released energy density.
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Fig. 4. (a) Schematic models of polarization mechanisms for PVDF and P(VDF—CTFE)—g—PS; (b) D-E loops for the hot-pressed and
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composites!*!l.
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Fig. 6. (a) Schematic diagram of different gradient distributions in P(VDF-HFP)/BaTiO4 composites*?; (b) schematic diagram of
interpenetrating structure of BNNS and BZT fillers*?]; (c) preparation process and electron micrograph of BN and BT blend filler!*4.
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Fig. 7. (a) Schematic diagram and sectional electron microscope of sandwich composite film!"; (b) schematic diagram and electron

i(c) Z2

micrograph of laminated structure doped with BNNS and BST respectively!!”; (c) preparation flow chart and schematic diagram of

multilayer composite materials(*3.
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Fig. 8. (a) Flow chart of GMA functionalized PVDF-HFPFY: (b) schematic diagram and electron micrograph of in-situ polymeriza-
tion of PTFEMA, PHFBMA and PDFHMP; (c) electron micrograph of BaTiO,@TiO, multilevel structurel; (d) electron micro-
graph and schematic diagram of BaTiO;@TiO,@Al,O; coaxial fiberl.
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Fig. 9. (a) Relationship between orientation distribution of particulate filler and dielectric constant!®; (b) path evolution and en-
ergy distribution of multi-physical field cooperative breakdown!®; (c) the relationship between the volume fraction of different fillers

and the breakdown field strength/®; (d) schematic diagram of space charge distribution/®7.
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SPECIAL TOPIC—Centennial ferroelectricity: New materials and applications
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Abstract

Electrostatic capacitors based on dielectrics delivering an ultrahigh power density, low loss and high
operating voltage, are widely used in energy storage devices for modern electronic and electrical systems.
Dielectric polymers, especially ferroelectric polymers, are preferable for an energy storage medium in film
capacitors due to their superiority in ultrahigh breakdown strength, low mass density, flexibility, and easy
fabrication process. Ferroelectric polymer nanocomposites combining the advantageous properties of ferroelectric
polymer matrix and high dielectric constant of ceramic fillers, show great potential applications in achieving
superior energy storage performances and have aroused substantial academic interest. This review focuses on
the recent research progress of high-energy-density ferroelectric polymer nanocomposites. First, the synthesis
and properties of PVDF-based ferroelectric polymers are introduced. Second, the effects of nanofillers, composite
structures and interfaces on the dielectric and energy storage properties of ferroelectric polymer nanocomposites
are summarized. Third, the underline mechanism of dielectric and energy storage behaviors in ferroelectric
nanocomposites are discussed in the aspect of phase-field simulation. Last, the existing challenges and future
directions of ferroelectric polymer nanocomposites with high energy storage density are summarized and

prospected.
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