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Creation of new sulfide thermoelectric material composed of non-toxic and
abundant elements

Nakamura, Shigeyuki
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We focused on copper tin trisulfide (Cu2SnS3: CTS), which does not contain
rare or toxic elements, as an alternative thermoelectric material to conventional Bi-Te, and aimed
to improve thermoelectric performance by applying pressure (chemical pressure) to the lattice by
adding a small amount of an isoelectronic element (silver of the same group as copper) with a large
ionic radius. Initially, the addition of silver reduced the electrical conductivity and, as a
result, did not improve the thermoelectric performance. Therefore, we attempted to optimize the
amount of silver added and found that a raw material Ag/(Cu+Ag) of about 0.01 was sufficient.
Furthermore, we can improve the electrical conductivity by mixing and sintering raw materials with
different amounts of silver and indium, and finally have obtained a figure of merit ZT of about 0.3
at 300 degree C.
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