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WICHE  Effect of Blended Nano-Clay on Crystallization and Ferroelectricity
in Poly(vinylidene fluoride)

We found that the ferroelectricity of non-stretched Poly{vinylidene fluoride) (PVDF)/clay
nanocomposites by measuring the electric displacement D versus electric field E (D-E)
hysteresis loop. The important point is that the film is non-stretched, because pure PVDF
a-from crystal obtained by cooled down from a melt does not show ferroelectricity without
stretching, We suggested that the crystallization mechanism of PVDF B-form in PVDF/clay
nanocomposites is an induced epitaxial growth on the surface of clay platelets by the
interfacial charge—dipole interaction and lattice matching. The observed ferroelectricity in the
PVDF/clay nanocomposites comes from the B-form crystal on the surface of clay, since pure
PVDF B-form crystal exhibits ferroelectricity, In this study, the effect of blending a nano-clay
on PVDF crystallization behaviors were examined in PVDF/Organo-Clay nanocomposites and
PVDF/Natural-Clay (non-modified clay) composites. In addition, we considered the suitable
amount of the nano-clay for ferroelectricity in PVDFE/clay nanocomposites system,

The nanocomposiles were prepared by using a melt compounding method. This
compounding was carried out by using the Twin Screw Extruder. All samples for measurement
were produced by hot press method at 220 °C from dried pellet samples. The ferroelectoricity
in PVDEF/clay nanocomposites was examined by measuring the D-E hysteresis loops. The
composites were also characterized by X-ray diffraction and Differential scanning calorimetry
measurements

As a result, the PVDF crystal structure that we obtained in the present work was similar to
p-form not only in PVDF/Organo-clay nanocomposites but also in PVDF/Natural-clay
composites. This result means the evidence that the crystallization mechanism of B-forin
PVDF in its nanocomposites is an epitaxial growth on the surface of clay platelets, In addition,
the clear D-E hystersis loop was observed for annealed film of PVDF/Organo-clay
99.9:0.1wt%, where the value of remanent polarization Pr was greater than that of pure PVDF
p-form uniaxially stretched,
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