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Abstract: PEDOT-TiO, hybrid conductive thin film including semiconductive metal oxide was successfully prepared via
simultaneous vapor phase polymerization (VPP). The mechanical properties such as pencil hardness and anti- scratch
property as well as optoelectrical properties of PEDOT-TiO, hybrid thin film could be improved as compared with pris-
tine PEDOT thin film. Physicochemically stable crosslinked TiO, layer derived from a sol-gel process by FTS was gen-
erated in the PEDOT thin film layer by simultaneous VPP, resulting in improving mechanical properties of the hybrid
thin films without any deterioration of their original optoelectrical properties. PEDOT-TiO, hybrid thin film showed better
electrical conductivity as compared with PEDOT film. It might be due to the fact that the surface morphology of hybrid

thin film prepared by simultaneous VPP showed smoother than that of pristine PEDOT thin film.

Keywords: PEDOT, TiO,, vapor phase polymerization, sol-gel process, composite thin film.
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Table 1. Effect of TEOTi Content in the Monomer Mixture
on the Various Properties of PEDOT-TiO, Hybrid Thin
Films*

TEOTi Sl}rface Transparency Pencil ~ Applied force
content  resistance o/\b hardness  for scratch
@) kosgh P (HY (N’
0 2.18 51.0 1 0.1
20 2.61 50.0 1 0.1
40 1.17 51.0 2 0.3
50 0.81 533 3 0.3
70 0.61 58.5 3 0.3
90 0.46 62.0 3 0.3

“FTS concentration = 20 wt%. ’Measurement was carried out using
UV-Vis at 550 nm. ‘Pencil hardness was measured by a pencil
hardness tester (ASTM D3363). “Scratch resistance was measured by
a 3090 sclerometer hardness tester (elcoeter®).
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Figure 1. UV-Vis spectra of PEDOT based film prepared by VPP
with various FTS contents on the PET substrate. PEDOT-TiO,

hybrid film prepared with 70% of TEOTi content in the monomer
mixture (—), PEDOT pristine film (- -).

Table 2. Conductivity and Transparency of PEDOT-Based Films as a Function of Oxidant Content on the PET Substrate

FTS content TEOTi content Thickness Surface resistance Conductivity” Transparency”

(Wt%) (%) (nm) (kQsq) (S/em) (%)
10 0 46.6 3.13 68.6 80.5

70 92.8 1.52 70.9 83.9

20 0 100.9 2.06 48.1 533

70 2455 0.51 79.9 59.0

0 213.0 0.63 74.5 26.2

30 70 499.4 0.17 117.8 27.0

40 0 3753 0.32 833 9.3

70 524.2 0.14 136.3 12.7

“Calculated according to 6= 1/(SRx#), where SR is the surface resistance and ¢ is the film thickness (cm). “Measurement was carried out using

UV-Vis at 550 nm.

Polymer(Korea), Vol. 38, No. 4, 2014



528 T4 -

Pt

Counts (A.U.)

:PEDOT-TiO, hybrid film

PEDOT film
0 1 2 3 4 5
Energy (keV)

Figure 2. Comparison of EDS spectrum for PEDOT-TiO, hybrid
film prepared with 70% of TEOTi content in the monomer mixture
and PEDOT pristine film.
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Figure 3. FE-SEM images of various PEDOT based films, PEDOT
pristine film prepared with (a) FTS 20 wt%; (c) FTS 40 wt%;
PEDOT-TiO, hybrid film using 70% of TEOTi content in the mono-
mer mixture with (b) FTS 20 wt%; (d) FTS 40 wt%.

Figure 4. AFM images and RMS roughness values of various
PEDOT based films, (a,c) PEDOT pristine film, (b.d) PEDOT-TiO,
hybrid film prepared 70% of TEOTi content in the monomer mix-
ture.
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