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Abstract: The effects of organic solvent on the charge transport behavior of poly(3,4-ethylenedioxythiophene)/p-toluene-
sulfonate(PEDOT-OTS) are investigated. The use of different organic solvents during the oxidative chemical polymerization
of 3,4-ethylenedioxythiophene(EDOT) with Iron(IIl)-tosylate can greatly vary the DC conductivity of PEDOT-OTs along
with molecular structure and doping concentration. For example, PEDOT-OTs prepared from methanol shows the con-
ductivity of 19.5 S/cm, which is an increase by a factor of 10° compared to PEDOT-OTs prepared from acetone. From the
X-ray diffraction (XRD) experiments, it was found that PEDOT-OTs with ketone is amorphous state, while PEDOT-OTs
with alcoholic solvent shows the better defined crystalline structure in which the charge transport along and between the
PEDOT chains are promoted. Chemical analysis employing X-ray photoelectron spectroscopy (XPS) revealed that the
doping concentration of PEDOT-OTs with alcoholic solvent is much higher than that of PEDOT-OTs with ketones. It is
proposed that the interactions between the organic solvent and doping anion can cause the variation in doping concentration
and, therefore, result in the PEDOT-OTs of different conductivities and chain structures.

Keywords: charge transport, DC conductivity, poly(3,4-ethylenedioxythiophene) (PEDOT), iron(Il)-p-toluenesulfonate
(Fe(OTs)s), X-ray photoelectron spectroscopy (XPS).
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Figure 1. Chemical structure of EDOT, Fe(OTs); monomer, and PEDOT-OTs.
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Table 1. Conductivity at 280 K, T, from the Temperature Dependency of Conductivity, and Properties of the Selected Solvents

Sample 6(280 K) (S/cm) T &solvent) B.P.(C, solvent)
PEDOT-OTs-MeOH 195 1.7<10° 327 64.7
Alcohol series PEDOT-OTs-EtOH _ 9.32 2.0X10° 24.6 78.3
PEDOT-OTs-Pristine 3.64 7.4X10° 17.5 118
PEDOT-OTs-Hexanol 9.24X102 1.0X10° 133 157
Ketone series PEDQT-OTs-Acetone 5.0x107 1.8%107 20.7 56.1
PEDQOT-OTs-MEK 2.2x107 2.0%107 18.8 72.1
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Figure 2. Model-fitting plots of conduction mechanism for PEDOT-OTs-

Pristine; (a) One-dimensional VRH model, (b) Three-dimensional VRH
model, (c) Sheng model, and (d) Power law.
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Figure 3. Three dimensional VRH model plots for temperature dependences
of the DC conductivity of PEDOT-OTS synthesized with alcohol solvents.
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Figure 4. Three dimensional VRH model plots of PEDOT-OTs synthesized
with ketone solvents.
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Figure 7. Structural model of PEDOT-OTS, in projections along b (upper)
and along ¢ (lower). This structure is quoted from K. E. Aasmundtveit e al
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