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Development of Ti-S-based n-type thermoelectric materials
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In this study, we aimed to develop novel n-type thermoelectric (TE)
materials and to propose design guidelines for TE materials with excellent electronic properties.
For the purpose, the TE properties and electronic structures were investigated for the materials
with structural networks composed of edge-sharing TiS6 octahedra, namely Cu2Ti4S8 spinel and its
related materials, layered materials (SnS)1.2(TiS2)n (n=1,2), and a quasi-one-dimensional material
Snl1.2Ti0.8S3. N-type electronic properties arising from TiS6 network were observed for all the
materials, for which the electron carrier concentration was tuned by elemental substitutions and
oxidative extraction of Cu. As a result, TE figures of merit for the materials were enhanced. These
results demonstrate that materials with TiS6 octahedral networks are promising as n-type TE
materials. Furthermore, it was found that the substitution of Co for Ti in Cu2Ti4S8 was effective
for improving electronic properties.
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