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Study on electric properties and structures of a sulfuric-acid treated highly conducting polymer
PEDOT:PSS (Graduate School of Advanced Science and Engineering, Waseda University) O
Daichi Shimokawa, Yukio Furukawa

Poly(3,4-ethylenedioxythiophene):poly(styrenesulfonate) (PEDOT:PSS) is a promising
flexible thermoelectric material, because its electrical conductivity is increased by the treatment
of concentrated sulfuric acid and its Seebeck coefficient is considerably large. In this work, we
present a study of the effect of the HoSOs-treatment on electric properties of a PEDOT:PSS
film. We measured electrical conductivities using the four probe method, charge densities using
the electrochemical reduction method, and carrier type (positive polaron or positive bipolaron)
using UV-Vis-NIR absorption spectroscopy. The UV-Vis-NIR measurements indicate that
carriers were mainly positive bipolarons for the as-prepared and the H,SO4-treated films, and
PSS was removed from the film. The electrical conductivities of the as-prepared and H>SOs-
treated films were 81.0 and 2254 S/cm, respectively. The charge densities of the as-prepared
and the H,SOs-treated films were 7.27x10*' and 7.33x10%! /ecm?, respectively. A positive
bipolaron has the charge +2¢ and no spin. Thus, the densities of carriers were obtained. The
carrier mobilities in the as-prepared and the H,SOs-treated films were calculated to be 0.0696
to 1.92 cm?/(Vs), respectively. The H>SOu-treatment increased the carrier mobility largely,
whereas the carrier densities were almost the same. The H.SOs-treatment probably enhances
the carrier transport between polymer chains and that between domains.
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