Polymer(Korea), Vol. 29, No. 4, pp 363-368, 2005

1M

=

Iron(lll)-p-toluenesulfonate2 &M=l Poly(3,4-ethylenedioxythiophene)2|
FSiEEsi A0 O|Xl= R7IS0H2] HE

Sefelekn FAA LA
(20059 24€ 249 A4, 20059 54 234 A=)

Solvent Effects on the Charge Transport Behavior in

Poly(3,4-ethylenedioxythiophene) Synthesized with Iron(lll)-p-toluenesulfonate

Chang Mo Park ', Tae Young Kim, Won Jung Kim, Yun Sang Kim, and Kwang S. Suh
Department of Materials Science and Engineering, Korea University, Seoul 136-701, Korea
(Received February 24, 2005; accepted May 23, 2005)

ZE : Iron(lll)-ptolueneslifonate= 7)A1# 2 3 34-ehylenedioxythiophene(EDOT) 2] F3H4A] ol2] 71#] f7]8uE 3
7FE& W poly(34-ethylenedioxythiopheng)(PEDOT) ] Hatolg57g0] oA Wak=Ald i) A7sisieh A7kt
|rlo] T MeOH, BOH 52 &EF/<} Acetone, MEK 9] ARSI oM, 2A5F A7HEE S%A] 280 KellA]

ATETE MeOHE 3718 Al87F 195 Som= 71 =9k, MEKS #7138k AlE& 22%10° Semz 7M7) & A=

TE e 7180 Hote] mE dr)Hmwe] wishkE AWsly] 918 X-ray diffraction(XRD)E &3+ PEDOT]
Z

I

TxA waes nEsglon dZRE A A AASEI} 2okl i, AER] G 8mE AV A

fol= FAY 25 A E AS BEeSI U E3F X-ray photodectron spectroscopy(XPS)E- ©]-&31e] S(2p) I35

A A AEFE HUheE AR A9 vhE AR HlE] =3dde] wig- WS SISt o= fr]emet
A

221 p-toluenesulfonates}2] A< =8
Bag 9 7zt Wshstal A ow HArdEET)

_]N
>
|o

A Aoz T 7187 FH7lell whet PEDOTS =
=z

Absgtract: 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 chemica polymerization
of 3,4-ethylenedioxythiophene(EDOT) with Iron(l11)-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 Slcm, which is an increase by afactor 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 acohalic solvent shows the better defined crystdline structure in which the charge transport dong and between the
PEDQOT chains are promoted. Chemica anadysis employing X-ray photoelectron spectroscopy (XPS) reveded that the
doping concentration of PEDOT-OTs with acohalic solvent is much higher than that of PEDOT-OTs with ketones. It i<
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(l11)-p-toluenesulfonate
(Fe(QOTs)s), X-ray photoedlectron spectroscopy (XPS).
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Figure 1. Chemicd sructure of EDOT, Fe(OTs); monomer, and PEDOT-OTs
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Table 1. Conductivity at 280K, T, from the Temper ature Dependency of Conductivity, and Properties of the Selected Solvents

Sample 6(280K) (S'cm) To g(solvent) B.P(C, solvent)
PEDOT-OTs-MeOH 195 1.7x10° 327 64.7
Alcohol series PEDOT-OTs-EtOH 9.32 2.0x10° 246 783
PEDOT-OTs-Pristine 364 7.4x<10° 175 18
PEDOT-OTs-Hexanol 9.24x<10? 1.0x10° 133 157
Ketone series PEDOT-OTs-Acetone 5.0x107 1.8x10 20.7 56.1
PEDOT-OTs-MEK 2.2x10° 2.0x10 188 72.1
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Figure 2. Model-fitting plots of conduction mechanism for PEDOT-OTs
Prigting; (a) One-dimensiona VRH mode, (b) Three-dimensional VRH
model, (c) Sheng model, and (d) Power law.
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