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Bloch orbital engineering and high-entropy alloying for high performance
thermoelectric materials design
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In order to synthesize thermoelectric materials with high thermal and
chemical stability and excellent mechanical properties for use in thermoelectric power generation
devices for medium- and low-temperature waste heat recovery, we searched for alloy-based materials
with a suitable band structure for thermoelectric materials based on orbital analysis using first
principles calculations. As a result, a dimensionless figure of merit of 0.5 was obtained at 973 K
for Ru(Al,Si)y with a chimney ladder phase.The second was an iron-based alloy with an irregular
structure that achieved lower thermal conductivity than the competing iron-based Heusler alloy due
to its defect-rich structure. The other is a nickel-based alloy that exhibits a high power factor
comparable to that of iron-based Heusler alloys.
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Semiconducting quasicrystal and its approximant as thermoelectric materials
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