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Crystallization Behavior of Poly(vinylidene fluoride) in a Confined Space
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Abstract: Thin films of poly(vinylidene fluoride) (PVDF) with a thickness ranging from 2.0 to 8.5 um were prepared
by spin-coating onto glass slides. The phase characteristics of the films were investigated with Fourier transform infrared
spectroscopy (FTIR). The appearance of the ferroelectric fform crystals was found to be very sensitive to the film thick-
ness. The content of f~form crystals first increased with increasing the film thickness, reached a maximum at some point
and then rapidly decreased with a further increase in the film thickness. These results suggested that the formation of
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form crystals could be enhanced by providing spatial constrains to the crystal growth of PVDF.
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Figure 1. Film thicknesses versus spin speed plots for PVDF solu-
tions with different concentrations: (a) 5 wt%; (b) 10 wt%; (c)
15 wt%; (d) 20 wt%.
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Figure 2. FTIR spectra of PVDF films prepared by different meth-
ods: (a) solution casting; (b) spin coating. Film thicknesses of the
solution casting and spin coating samples were 50 and 4.5 um,
respectively. The arrows in the spectra indicate the characteristic
FTIR bands for different crystal forms.
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Figure 3. XRD patterns of PVDF films prepared by different meth-
ods: (—) solution casting; (---) spin coating.
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Figure 4. FTIR spectra (a); relative fraction of fform crystals (b)
for spin-coated samples with different thicknesses.
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Figure S. FTIR spectra (a); relative fraction of fform crystals (b)
for melt-recrystallized samples with different thicknesses. The spin-
coated samples were melted at 200 °C for 20 min, and subsequently
quenched in liquid N, and then re-crystallized at 90 °C for 3 h.
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Figure 6. FTIR spectra (a); relative fraction of f-form crystals (b)
for melt-recrystallized samples with different thicknesses. The free
surface of the spin-coated samples was coated with platinum using
ion sputter. The platinum-coated samples were melted at 200 °C for
20 min, subsequently quenched in liquid N, and then re-crystallized
at 90 °C for 3 h.
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