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Boron-rich cluster compounds are attractive as materials because of their stability under high temperature and “unfriendly” (e.g. acidic, abrasive) conditions. Magnetic properties of some new rare earth B12 icosahedra-containing compounds have recently attracted increasing interest, since they are magnetically dilute semiconducting/insulating materials but displaying a various range of properties such as 3D long range order in gadolinium borosilicide, 2D spin glass behavior in a homologous series of RE-B-C(N) compounds, and 1D-like magnetic behavior in REB50-type compounds [1]. Interestingly, it has been indicated that the B12 icosahedral clusters play an important role in mediating the magnetic interaction which is a novel phenomenon. Previously, boride compounds such as the well known doped -boron have been investigated as possible thermoelectric materials [2], because these B12 icosahedral cluster compounds generally exhibit low thermal  conductivity. In fact the lattice vibrations of crystalline YB66 are found to be glasslike [3].

In this work the thermoelectric properties of the recently discovered rare earth B12 icosahedra-containing compounds such as REB22C2N and REB50-type compounds are investigated up to high temperatures reaching over 1000 K. Seebeck coefficients in excess of 200 V/K are observed at temperatures above 1000 K and the conductivity increases rapidly as temperature is increased through variable range hopping. Possibility of using or modifying these novel B12 icosahedra-containing compounds for high temperature thermoelectric application will be discussed.
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