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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 ahomaly 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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Table 1. Number of average molecular

F(M), BREXRY FT(MwD weight(My), weights of everage
o] Hj(Mw/Mx) weight{My) and their ratio in poly(3-
alkylthiophene).
n=6 n=8 n=12 n=22
My 22700 23400 20600 286000
Mw 293500 146550 108800 134900
Mw/Mn 12.9 6.27 5.28 4.72

¥ 2. Poly(3-docosylthiophene)2| & &
ojoll CHEt B 20 ofst M

Table 2. Change color by the temperature
and fusibility on every kind of a sol-
vent in poly (3-docosyithiophene).

of 3.
Temperature
solvent 50°C 30°C 50
solubility Color [ solubility Color | solubility Color
dichoromethane S Y S R S R
chloroforn S Y S 0 S R
tetrachloromethane S Y S Y S 0
toluene S Y S 0 N -
xylene S Y S 0 S R
n~hexane S Y N - N -
anisole S Y S R S R
nitromethane N - N - N -
dimethylformamid N - N - N -
acetonitrile N - N - N -
pyridine N - N - N -
S: Soluble Y: Yeliow R:Red N:Non-Soluble O:Orange
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Fig. 13. Temperature dependence of the
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Fig. 14. Temperature dependence of the op-
tical absorption spectra in poly(3-
pentyithiophene).
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Fig. 15. Temperature dependence of the op-
tical absorption spectra in poly(3-
octyithiophene).
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Fig. 17. Temperature dependence of the op-
tical absorption spectra in poly(3-
alkylthiophene).
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