Development of new Thermoelectric Materials
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Background and Motivation

Finding new environmental-friendly materials for energy
supply and saving is the main challenge for our
generation. A high figure-of-merit ZT requires a large
Seebeck coefficient and electric conductivity. We process
new materials from intermetallics, cera- mics and
semiconductors as bulk materials and thin films and
characterize microstructure and electric properties.
(Ti,Zr)NiSn, Mg,Si and clathrathes were tested, but the
best performance has a NaTaOs- Fe,O; composite with an
output of 20 PW.

Originality

The originality of this research is the combination of
theoretical calculations by ab-initio and knowledge
discovery methods for searching new materials,
especially intermetallic Heusler- compounds with new
element combinations. The new alloys are realized by
conventional metallurgy, powder sintering, spark plasma
sintering and thin film growth, with the option of additive
manu- facturing in 3D-printers. Seebeck voltage is
measured under large temperature gradient close to
possible applications.
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