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A conducting polymer PEDOT:PSS shows a significant increase in electrical conductivity o
when treated with polar solvents or acids, but the origin of this increase has not been fully
elucidated. In this study, we investigated the origin of the ¢ increase by measuring temperature
dependences (20—300 K) of o and Hall effect, UV—Vis—NIR absorption spectra, and XRD of
samples prepared from a DMSO or ethylene glycol (EG) added PEDOT:PSS solution, samples
treated with methanesulfonic acid CH3SO3;H (MSA) or conc. sulfuric acid (SA). The (300 K)
values of DMSO-additive/SA-treated, EG-additive/SA-treated, SA-treated, MSA-treated, EG-
additive, and DMSO-additive samples were 2622, 1446, 1278, 908, 596, and 355 S/cm,
respectively. These values are much larger than 0.99 S/cm of pristine PEDOT:PSS. The 0(20
K)/a(300 K) values of DMSO-additive/SA-treated, EG-additive/S A-treated, SA-treated, MSA-
treated, EG-additive, and DMSO-additive samples were 0.60, 0.55, 0.59, 0.45, 0.20, and 0.15,
respectively. These values are larger than 0.03 of pristine PEDOT:PSS, indicating that the
contribution of metallic conduction is large for treated samples. The observed o values were
divided into metallic band conduction ovad and hopping conduction ohopping Using the least-
squares method. The DMSO- or EG-additive samples have small ov.nd, Whereas other samples
have pretty large oband. The onopping Values of all treated samples are extremely larger than that
of PEDOT:PSS. The ¢ increases upon treatment of polar solvents and acids originate from the
formation of metallic conductivity regions and huge hopping conduction. We will present
experimental data concerning anion exchange and Hall effect.
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