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Seebeck effect of conducting polymers and development of efficient organic
thermoelectric devices
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Relationship between the Seebeck coefficient (S) and charge density (doping
level) in conductive polymers was studied in order to create highly efficient organic thermoelectric
materials. In regioregular poly(3-hexylthiophene) (P3HT) films, the relationship between log S and
the doping level gave a straight line with a slope of -1 over a wide range of doping level. This was
the first reliable result of the correlation between the charge density and S among those observed
for inorganic and organic thermoelectric materials so far. The finding had a strong impact on
researchers in the field of thermoelectricity. We extended the target to regiorandom P3HT
synthesized by polycondensation and electro-oxidation polymerization, and the doping level
dependence of S was studied. We extended further our research focus to PEDOT:PSS, which is a
promising organic thermoelectric conversion material, and investigated the search for efficient

organic thermoelectric materials.
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