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Enhancement in thermoelctric performance of inorganic/organic hybrid
superlattices by controlling charge and phonon transport
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TiS2-based intercalation complexes with 2D superlattice structures
demonstrate high thermoelectric (TE) performance below 100 as well as mechanical flexibility. A
new inexpensive LESA(Liquid Exfoliation-Self-Assembly) process was developed to produce large-area
films, and a prototype thin-film TE module consisted of n-type TiS2/organics hybrid-superlattices
and p-type PEDOT:PSS polymer conductor generated a high power density of 2.5 Wm-2 at a temperature
gradient of 70K, which hit a new record among the organic-based flexible TE devices. Moreover, we
succeeded in controlling the carrier concentration through thermal de-intercalation of organics by
post-annealing and achieved a remarkably high power factor, PF=0.9 mWm-1K-2 at 300 K (ZT~0.24).
TiS2-AgSnSe2 nanocomposites successfully achieved ZT~0.8@700K through intercalation and a
contribution of ionized impurity scattering, which indicates the possibility of enhancing TE
performance of TiS2-based hybrid superlattice materials.
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