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Ferroelectric Properties of Dialkylterephthalamide Derivatives
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[Abstract] N, N-Dialkyl-terephthalamide derivatives with n = 14 (TPA-C14) showed the
ferroelectricity in the polarization — electric filed (P-E) hysteresis curve.! However, a
correlation between the molecular assembly structure and ferroelectricity has been
insufficiently examined. In this study, ~, N’-dialkyl-terephthalamide derivatives (TPA-Cn)
were evaluated in the different number of alkyl chains length with n = 6, 8, 10,12, 14, 16, and
18, which dielectric properties were examined to clarify the origin of ferroelectricity. High
temperature solid phase of TPA-Cn (n > 10) indicated the P-E hysteresis, corresponding to the
ferroelectric ground state (Fig. 2). On the contrary, the paraelectric linear P-E dependence was
observed in solid state TPA-C6 and TPA-C8. Temperature-dependent IR spectra showed a
discontinuous peak shift for N-H stretching vibrational band around 423 K, which corresponded
to the paraelectric-ferroelectric phase transition. The molecular motions were thermally
activated in the high temperature solid phase due to the motional freedom of alkyl chains, where
the ferroelectric dipole inversion occurred by the inversion of intermolecular N-HeesO=
hydrogen-bonding interaction.
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