Synthesis, characterization and theoretical studies of new conjugated polymers for thermoelectrical applications.
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An efficient thermoelectric material must possess a large Seebeck coefficient, moderate electrical conductivity and a low thermal conductivity. In the search for advanced high thermopower materials, low band-gap polymers appear to have all these characteristics.  It is

possible that high electronic density of states near the Fermi level can be manipulated by careful adjustment of the concentration of valence electrons of such polymers via n- or p-doping.  In this way, a favourable balance between electrical conductivity and a large Seebeck coefficient may be achieved. In this study, we combined theoretical and experimental approaches to investigate this possibility.  

Theoretical calculations have been performed on several representative conjugated polymers (polythiophene, poly(2,7-carbazolenevinylene)(1)) and some derivatives.  It is shown that their electron band structures are adequate for thermoelectric materials. We will describe the synthesis of new poly(2,7-carbazolenevinylene), as well as some physical and electrical properties of the pure and doped samples. Thermoelectric measurements on selected conjugated polymers will be compared to theoretical calculations.
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(1) J.-F. Morin, M. Leclerc, accepted for publication in Chemistry of Materials.
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