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A Study on the Temperature Dependence of Electrical Conductivity
and Optical Absorption Spectrum of Poly( 3-alklythiophene) in
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ABSTRACT

Remarkable changes of electrical and optical properties have been observed in poly (3-
alkylthiophene) with temperature.

The electrical conductivity of poly(3-alkylthiophene) increase with increasing temperature.
However, after attaining a maximum value, It decrease in a step-wise manner at the melting
point. Hysteresis has also been observed in the temperature dependence of conductivity during
heating and cooling system. This akomaly is interpreted in terms of the strong influence of mo-
lecular conformation change on carrier scattering.

The absorption spectrum also change rapidly at the phase transition. The absorption peak of
poly(3-alkylthiophene) shifted to higher energy upon heating in the solid state, but the shift of
absorption edge was relatively small. However, at the solid-liquid phase transtion, the
absorption edge shifted suddenly to higher energy. }

These phenomena are explained in terms of the marked conformation change of poly(3-
alkylthiophene) at the solid-liquid phase transition.

Shortening of conjugation length due to the decreased co-planarity of conjugated system (thio-
phene rings) should result from the large conformational change.
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