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The renewed quest for finding superior thermoelectric (TE) materials is due to the environmental concerns of the chemicals used in compressed based cooling and could be avoided if they can be replaced with solid-state TE coolers.  Other applications areas that would benefit from high performance TE devices are electric power generation from waste heat, cooling computer processors and superconductor electronics. The recent surge in the optimism of finding high efficiency TE materials has attracted the attention of DuPont.  Intermetallic compounds containing rare earths (e.g. YbAl3) are interesting for thermoelectrics because of their large power factors arising from low electrical resistivities and exceptionally large Seebeck coefficient values.  However, they exhibit low figure of merit (ZT) values due to their high electronic and lattice thermal conductivities. We demonstrate that lattice thermal conductivities of such compounds can be lowered substantially by doping suitable low thermal conducting elements in their interstitial sites thereby increasing ZT. Detailed crystal structure-thermoelectric property correlations in such Kondo compounds will be discussed. 
