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Abstract 

The optimization of the filler composition and nanostructuring is crucial for improving the thermoelectric 

properties of filled skutterudite compounds. Nevertheless, their simultaneous optimization is often 

difficult. In this study, group IIIB elements, which were not systematically investigated before as filler 

elements, were emphasized. Results revealed that group IIIB elements, particularly Al, effectively 

enhanced the electrical conductivity and decreased the lattice thermal conductivity. Nanostructured 

samples exhibited an ~20% enhancement of the thermoelectric figure-of-merit ZT, whereas the effects of 

the Al filler were not tangible in ZT because of the low solubility limit of Al and the high thermal 

conductivity of electron carriers. 
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