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We developed the synthesis of nanoporous materials to establish a design
guideline for nanoporous materials to increase the performance of thermoelectric materials for metal
oxide systems. Simultaneous control of the factors related to the thermoelectric performance, such
as composition, pore structure, pore diameter, and pore wall crystallinity, was achieved in various

nanoporous metal oxides. These results have deepened the knowledge of the relation between pore
structure and thermal and electrical conductivities. We found the possibility to realize independent
control of thermal and electrical conductivities by nanostructure control, which has been
challenging to achieve hitherto.
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