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Development of high-mobility thermoelectric clathrates with controlled nanoblock
structure consisting of functional cages

Kishimoto, Kengo
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In order to develop good functional cage networks, we have investigated
carrier transport and thermoelectric properties of type-1 clathrates Ba8M16Ge30 (M = Al, Ga, In) by
combining sample preparation and characterization experiments with theoretical discussions using
electronic structure calculations. On the basis of this understanding, several new clathrate
compounds were prepared and characterized for the development of high-performance thermoelectric
materials. Their electronic structures were also calculated. Thermoelectric power generation modules

using the clathrate compounds were fabricated, resulting in a conversion efficiency of 8.4 % for a
high temperature of 700 K and a temperature difference of 400 K. We have also developed
thermoelectric materials besides clathrates, focusing on their high carrier mobility.
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