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Development of silicone polymer electrolytes for the application to the organic thermoelectrics
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Thermoelectric (TE) devices based on the Seebeck effect are able to harvest electricity from waste
heat generated from households, chemical plants, or even human bodies by utilizing the diffusion
of charge carriers induced by the temperature gradient. Until quite recently, a number of studies
have been devoted to the development of TE devices based on inorganic materials and transition
metal oxides. However, the inorganic TE materials are generally expensive, rare, heavy, brittle,
poorly flexible, and relatively difficult to process, and thus impeding their widespread use.
Compared to the inorganic TE materials, conducting polymers are recently attracting attentions as
promising candidates because of low cost of fabrication, abundance of raw materials, flexibility,
and solution processability over large areas. Among organic TE candidates, the
poly(3,4-ethylenedioxythiphene):poly(styrenesulfonate) (PEDOT:PSS) has been well-studied
because its water-dispersion solution can be commercially available and the film can be easily
obtained from the solution. However, PEDOT:PSS is not suitable for the practical uses because of
its low mechanical strength. It has been reported that the mechanical properties of PEDOT can be
controlled by the counter anions.

Thus, in this work, we focused on the siloxane-based polymer electrolytes as dopant anions,
because polysiloxanes are highly thermally stable and flexible in the wide temperature range. T he
electrolytic polymerization of pyrrole, aniline and 3,4-ethylenedioxythiophene in the presence of
sulfonated-polysiloxane gave flexible and free-standing films, while the electrolytic
polymerization of these monomers in the presence of PSS gave a powder or brittle films. This
result suggests that the introduction of sulfonated-polysiloxane in conducting polymers as a
dopant enhanced the mechanical strength due to their flexible nature.
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