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ABSTRACT: A novel conducting composite material has been prepared by using conducting
poly(3,4-ethylenedioxythiophene) (PEDOT) and silica network produced by sol-gel process.
The doped PEDOT exhibited excellent conductivity and transparency due to the low bandgap
in nature, and silica network provided good mechanical properties and adhesion to the surface
of silica glass. In order to utilize the advantages of these materials as well as to serve conve-
nient process, the conducting composite of PEDOT and silica was produced by the in-situ
sol-gel process of tetraethylorthosilicate. Physical properties were monitored with varying re-
action conditions and the excellent conductive coating materials exhibiting 100 S/cm conduc-
tivity, 80% transparency, and 9 H pencil hardness was prepared.
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Figure 1. Conductivity of PEDOT depending on reac-
tion time (Reaction condition; EDOT / FTS =1/
2.25 mol ratio at 130 'C).
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Figure 2. Conductivity of PEDOT/silica composite
depending on reaction temperature (Reaction condi-
tion; EDOT/FTS=1/2.25 mol ratio, PEDOT/silica=
0.8 wt. ratio, 1 hr).
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Figure 3. Conductivity of PEDOT/silica composites
depending on FTS content (Reaction condition;
PEDOT/silica=0.8 wt. ratio at 150 C, 1 hr).
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Figure 4, Conductivity and transparency of PEDOT/
silica composites depending on PEDOT content (Reac-
tion condition; EDOT/FTS=1/2.25 mol ratio at 150 C,
1hr).
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Figure 5. Conductivity and transparency of PEDOT/
silica composites depending on coating thickness (Re-
action condition, EDOT/FTS=1/225mol ratio,
PEDOT/silica=0.8 wt. ratio at 150 C, 1 hr).
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Figure 6. In-situ UV/Vis spectra of PEDOT/silica

composite on ITO glass during electrochemical redox
process in 0.05 M DBSA-Na/H,0.
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Figure 7. TGA thermograms of PEDOT, silica, and
PEDOT/silica composite.
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