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Fabrication of Thermoelectric Conversion Materials Using Soil Clay Minerals
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In this study, we investigated the use of weathered biotite (WB) as an
abundant, non-toxic, and environmentally sustainable thermoelectric material as an alternative to
conventional thermoelectric materials derived from rare and toxic materials. We have succeeded in
synthesizing crystalline minerals that present semiconductor-like electrical conductivity properties

in the temperature range from 650 to 850 ° C by developing a process for crushing, classifying, and
heat-treating WB using the molten-salt treatment method.
The thermoelectric properties (electrical conductivity, Seebeck coefficient, and thermal
diffusivity) of the crystalline minerals obtained by the molten salt treatment were evaluated, and
the dimensionless performance index ZT, which indicates thermoelectric performance, was found to be
0.015 at 700° C, indicating the possibility of application as a high temperature thermoelectric
conversion material.
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