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Independent control of heat/charge transport using CNT/protein junctions and its
application to thermally insulating thermoelectric generators
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As one of the energy harvesting technologies, research for flexible
thermoelectric generators is gaining momentum around the world. The Pl of this project has been
studying a new concept of flexible thermoelectric materials in which molecular junctions of
spherical proteins, called Dps, that can encapsulate semiconductor cores are inserted between single

fibers of carbon nanotubes (CNTs). In this study, we have extended the previous studies, optimized
the CNT materials and dispersion method of them, evaluated the electrical conduction properties of
Dps molecular junctions, developed techniques for measuring the thermoelectric properties and
thermal conductivity of wire-like samples, and improved the thermoelectric performance of Dps/CNT
composite yarn. Finally, we fabricated an adiabatic fabric-type thermoelectric generator and a
portable demonstration device using it.
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