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Thermoelectric materials, which can directly convert from heat energy into electrical energy, are expected be widely
used as an environmentally friendly power generation technique. It is beneficial to utilize practically waste heat in
industrial circles and our daily life. In this research project, we focused attention on a development of new thermoelectric
materials with high efficiency and low cost, based on the band structure engineering using theoretical calculation.

The targeting materials are ternary Zintl compounds, which consist of alkaline or alkaline earth metals, group-13 to 16
element and Sh, and lead chalcogenides. As for the Zintl compounds, we selected SrsAlSbs and SrsAl,Shg as starting
materials and discussed the doping effect on the thermoelectric properties using band structure calculation and single
parabolic band model. These materials have bandgaps below 1.0 eV, large Seebeck coefficients over 300 pV/K, and
glass-like low thermal conductivities which are close to 1 W/m-K at ambient temperature. From the results of
hole-doping through Zn substitution for Al sites, the dimensionless figure of merit zT can be enhanced by further
carrier doping. However, zT values are approximately 0.10 for these materials by Zn doping. Therefore, another
suitable dopant should be required for further carrier doping.

As for the lead chalcogenides, we performed band structure calculation to probe the dopants effects on the electronic
structure at the band edge, and clarified its modification to control the properties.




