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Abstract: Poly(3,4-ethylenedioxythiophene) (PEDOT) has good properties such as high conductivity, optical trans-
mittance, and chemical stability, while offering relatively weak physicochemical properties. The main purpose of this
paper is the improvement of physicochemical properties such as solvent resistance and pencil hardness of PEDOT. Car-
boxyl groups in the anionic type waterborne polyurethane (WPU) chains can effectively crosslink each other in the pres-
ence of aziridine, resulting in physicochemically robust PEDOT/WPU organic-organic hybrid conductive thin films. The
electrical conductivity, optical properties, and physicochemical properties of the hybrid conductive film were compared
by varying the solid content and WPU portion in the coating precursor solution. From the results, the transparency and
surface resistance of the hybrid film show a decreasing tendency with increasing solid content in the coating precursor.
Moreover, solvent resistance and hardness were dramatically enhanced by hybridization of PEDOT and crosslinked WPU
due to curing reactions between carboxyl groups.
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PEDOT H}e] F4S 95k &2 Wil 23 58, 2y
o] ¥, vkbar) ¥, H(dip) L& Hol FE AREEIL 3O
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vapor depositionyHo] 27lE ©] <2 PEDOTS| &2 %17] %
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Crosslinking reaction of WPU
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Oxidative-coupling reaction of EDOT

EDOT

— \
N
= PEDOT
H CHj CHy
B - o CaHyt-SH-8—CaHs
H Hy CHy
NN
WPU backbone PEDOT backbone
NS
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Scheme 1. Plausible mechanism of WPU/PEDOT hybridization.
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Table 1. Summary of Opto/Electrical and Mechanical Properties
of Various WPU/PEDOT Hybrid Conductive Films®

WPU Surface Transparenc Solvent Pencil
contents  resistance (E/ ) Y resistance hardness

(W1%) (sq") ° (times) (H)

0 1.3 54.1 0 n.m’

10 28.1 68.8 20 1

20 13.0 72.8 31 2

30 10.5 80.6 40 3

40 8.7 82.1 >50 3

“EDOT:FTS = 1:3(mole ratio), total solid content = 20 wt%.
’n.m = not measured.
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Figure 1. Surface resistance and transparency of WPU/PEDOT
hybrid conductive films prepared with 20 wt% of WPU content as
a function of solid content.
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Figure 2. Solvent resistance and pencil hardness of WPU/PEDOT
hybrid conductive films as a function of solid content.
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Figure 4. (a) Surface; (b) cross sectional SEM images of WPU/
PEDOT hybrid film prepared with 20 wt% of total solid content and
40 wt% of WPU content.
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