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Abstract: The physicochemical properties such as surface hardness, solvent mechanical wear resistance, and resistance
to scratch properties of poly(3,4-ethylenedioxythiophene) (PEDOT) thin film prepared by vapor phase polymerization
(VPP) was effectively improved by post-treatment of various metal alkoxide sol solutions. Metal oxide layer derived from
sol-gel process of metal alkoxide was generated on the PEDOT thin film layer by VPP, resulting in improving mechanical
properties of the conductive thin films without any deterioration of their original surface resistance. Several kinds of sil-
icone and titanium alkoxide derivatives with various functional groups were used as metal alkoxide sol sources. Among
them, PEDOT-metal oxide composite thin film derived tetraethyl orthosilicate showed the best performance in the terms
of surface resistance, transmittance, and various physicochemical properties. The effect of metal alkoxide content in
washing solution, oxidant content and drying temperature have been investigated in order to optimize the various prop-
erties of PEDOT-metal oxide composite thin film.
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Figure 1. Preparation procedure of PEDOT-metal oxide composite
thin film: (a) oxidant deposition by spin coating; (b) drying; (c)
VPP; (d) post treatment/washing of PEDOT thin film; (e) drying; (f)
prepared PEDOT-metal oxide composite.
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Table 1. Properties of PEDOT Films after Using Various Washing Solutions

Washing solution” Surface res_ilstance Transparency” Solvent.resistance Pencil hardness  Applied force for scratch
(kQsq) (%) (time) (H) ™)
Ethanol 0.13 69 1 6 0.2
TEOS 0.13 75 >50 8 0.6
TEOTi 0.15 74 >50 5 0.5
BTMSE 0.11 60 >50 6 0.4
TMSPDETA 0.85 80 >50 5 >3

“Metal alkoxide content of washing solution dissolved in ethanol is 10 wt%. *PEDOT film was measured using the UV-Vis at 550 nm.

Drying temperature was fixed at room temperature.
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Figure 2. Property variation of PEDOT-SiO, composite thin film as
a function of the TEOS concentration in the washing solution. Dry-
ing temperature is fixed as 160 °C.
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Figure 3. Property variations of PEDOT-SiO, composite thin film
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temperature are fixed as 10 wt% and 100 °C, respectively.
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Figure 5. Raman spectra of pristine PEDOT film(thick solid line)
and PEDOT-SiO, composite film(broken line) prepared by VPP
with oxidant content 30 wt% on the PET substrate.
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Figure 6. EDS spectra of PEDOT thin film by VPP with oxidant
content: (a) 10 wt% washed with pure ethanol, and oxidant content;
(b) 10 wt%; (c) 20 wt%; (d) 30 wt% washed with alcoholic TEOS
sol solution (10 wt%), respectively. Drying temperature was fixed
by 100 °C.
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Figure 7. Surface and cross sectional SEM images of PEDOT-SiO,
composite thin films prepared with oxidant content: (a) 10 wt%; (b)
20 wt%; (c) 30 wt%,; (d) 40 wt%.
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Figure 8. AFM surface images of PEDOT-SiO, composite thin
films prepared with oxidant content: (a) 10 wt%; (b) 20 wt%; (c)
30 wt%; (d) 40 wt%.
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