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Development of heat-storage/heat-transfer control materials and its application
to high-efficiency thermoelectric power generation systems
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In this study, we explored a material that can control the thermal
conductivity and the heat storage function simultaneously and reversibly. The holding temperature
and temperature rise/fall conditions during the plasma-activated sintering were optimized. This
yielded a high-purity, dense reduced-type titanium oxide-based composite sintered body with a
relative density of 95% or more Wx(Ti203)1-x (x 50 vol. %). Wx(Ti203)1-x exhibited a heat storage

function owing to the metal-insulator transition (transition temperature: ~450 K). Similarly, the
electronic thermal conductivity change and total thermal conductivity change value of this material
are up to 6.06 and 6.34 times, respectively, compared with of the pure Ti203-sintered body. The
total thermal conductivity change ratio prior and subsequent to the metal-insulator transition was
1.47 times, which would be promising as an automatic temperature-control mechanism in a highly
efficient thermoelectric power generation system.
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Fig. 1 (a) Estimated changes in the ke values of Wy(Ti,03); - x composites with volume fraction of W filler (So.16).
(b) The ratio of change in ke caused by MIT at different i / 1. (So.21 / So.57).
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Fig. 2 XRD patterns of Wx(Ti,03); - x composites containing (a) 150-pum and (c) 5-pm W powders. (b) OM image of

the Wy(Ti203): - x composite containing 150-um W powder. (d) SEM image of the W(Ti,03): - x composite
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