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Development of high-performance thermoelectric materials using impurity states
formed near the band edge

Takeuchi, Tsunehiro

13,900,000

Si-Ge Fe3d ZT > 3 Ag2(S1-xSex)
vad yal 50%

By employing impurity states near the band edge of thermoelectric
semiconductors, we tried to improve their thermoelectric performance. This concept allows us to
simultaneously obtain a large magnitude of Seebeck coefficient and rather small electrical
resistivity.

Fe 3d impurity states are introduced in the conduction band of Si-Ge alloys. With the help of
nano-structuring leading to a reduction in lattice thermal conductivity, the observed ZT exceeded 3.
This strategy also applied to Ag2S1-xSex, that is characterized by extremely small lattice thermal

conductivity due to anharmonic lattice vibrations. The intentionally introduced V 3d states near

the bottom of conduction band led to a significant increase of Seebeck coefficient with keeping its
electrical resistivity unchanged.

We revealed that this strate?y works only when the electrons stays in the strongest scatterin?
limit, and also the potential of the proposed strategy in developing high-performance thermoelectric
materials.
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