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Development of "Rattling™ Oxide Thermoelectric Materials with Cage-like Crystal
Structure

Ohtaki, Michitaka
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Although there has been no report on “ rattling” oxides with the
rattler-in-a-cage” structure, here we report the thermal properties of defect pyrochlore
(E -pyrochlore) oxides with smaller cations in an oversized cage-like crystal structure. It was clearly
shown for the first time that the thermal diffusivity, a , and the thermal conductivity, kK , are lower
for the oxides containing lighter A-site cations, contradicting to the conventional prediction of the
phonon thermal conductivity, in which lighter comprising atoms must give higher k . The findings
including the Raman spectra of the samples directly evidenced the “ rattling” effect of the loosely
bound cations on the thermal transport properties of the oxides. The k values of these oxides are
extremely low (below 1.0 W/mK). Although their electrical conductivity was still insufficient, an
appropriate selection of the framework composition enabled us to have better thermoelectric performance.
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