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Thermoelectric property enhancement of graphene-inserted PEDOT:PSS thin films
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Thermoelectric materials can directly convert thermal energy to electric energy and can
recycle waste heat. PEDOT:PSS (Poly(3, 4-ethylenedioxythiophene): poly(styrenesulfonate)),
a conductive polymer, has been attracting attention as an organic thermoelectric material
because of its flexibility and low toxicity. PEDOT:PSS brings n-n interaction with graphene,
leading to the crystallinity improvement. In this study, we fabricated graphene-inserted
PEDOT:PSS thin films for the enhancement of thermoelectric properties by crystallinity
improvement. Graphene-inserted PEDOT:PSS thin films were prepared on glass substrates by
spin coating PEDOT:PSS and graphene alternately. The crystal structures of the thin films
were characterized by Raman spectra. Electrical conductivity o and Seebeck coefficient S
were measured by van der Pauw method and hand-made system, respectively. Raman spectra
of the thin films showed a peak coming from symmetric stretching vibration of PEDOT:PSS.
The peak wavenumber was shifted to the high wavenumber compared to PEDOT:PSS single
thin film, supporting the existence of n-n interaction. Graphene-inserted PEDOT:PSS thin
films exhibited higher o and comparable S compared to graphene single thin film. As a result,
thermoelectric power factor S?c was improved by inserting graphene.
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