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Development of novel polythiophenes with well-defined structures and their
application to high-performance thermoelectric devices
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In this study, novel polythiophenes with well-defined structures were
synthesized by the organic synthetic methods and their oxidation levels were precisely controlled by
the electrochemical method.
By controlling the number of thiophene units having electron-donating ethylenedioxy group,
electrical conductivities and Seebeck coefficients of polythiophenes having 3,
4-ethylenedioxythiophene (EDOT) in partial were systematically changed. The oxidation levels of
polythiophenes were controlled by the potential-step chronocoulometry (PSC) method. When the
oxidation levels of polythiophenes were increased, the electrical conductivities increased while the
Seebeck coefficients decreased. Chemical structures of dopant species were also controlled. By the
introduction of polysiloxane-based polyanion as a dopant, the free-standing and flexible films of
conducting polymers were obtained.
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