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Abstract : A composite film of polyurethane (PU)—graft—poly (acrylic acid) (PAAc)/polyaniline (PU—
g—AACc/PANI) was successfully fabricated for the purpose of adding conductivity on the surface of a
general purpose polymer and improving adhesive property between the general purpose polymer and
conducting polymer layer. The results from ATR—FTIR and XPS analyses also supported the successful
synthesis of the composite film by showing characteristic peaks for every step. A low surface
resistivity of 2x 10° ohm/sq proved the surface conductivity of synthesized PU—g—AAc¢/PANI film and
the surface resistance decreased with increasing the amount of grafted AAc, which acted as a dopant

for PANI film.
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Figure 1. Overall reaction mechanism.
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Figure 2. Effect of reaction temperature on the grafting of AAc
onto PU film (plasma treatment conditions : 30 s treatment time,
80 W power, 6 LPM Ar gas flow rate; grafting conditions : 2 h
reaction time, 30% AAc concentration).
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Figure 3. Effect of reaction time on the grafting of AAc onto
PU film(plasma treatment conditions : 30 s treatment time, 80
W power, 6 LPM Ar gas flow rate; grafting conditions : 60 C
reaction temperature, 30% AAc concentration).
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Figure 4. Effect of acrylic acid concentration on the grafting of
AAc onto PU film (plasma treatment conditions : 30 s treatment
time, 80 W power, 6 LPM Ar gas flow rate; grafting conditions :
3 h reaction time, 60 C reaction temperature).
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Figure 5. Effect of diffusion time on grafting degree of PU—g—
AAC/ANI film.
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Figure 6. Effect of grafting degree of PU—g—AAc film on the
grafting degree of PU—g—AAc/ANI film (0.1 M aniline concentra—
tion, 5 h reaction time).

£

=

Z 5.0

&

ﬁ 4.5

|

Tb 4.04

=

s 3.5

8

&  3.04

o

2 25

ks

=

O 20 ‘

0 1 2 3 4 5 6 7 8

Time (h)

Figure 7. Effect of oxidative polymerization time on grafting
degree of PU—g—AAc/PANI film.
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Figure 9. ATR-FTIR spectra of (a) untreated PU, (b) plasma—
treated PU, and (c) PU—g—AAc film.
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Figure 10. ATR—FTIR spectra of (a) PU—g—AAc/ANI film and
(b) PU-g—AACc/PANI film.
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Figure 11. XPS Cls core level scan spectra of (a) untreated PU, (b) plasma—treated PU, (¢) PU-g—AAc, and (d) PU—g—AAc/

PANTI film.

Table 1. Percent Contribution of XPS Cls Components of (a)
Untreated PU, (b) Plasma-Treated PU, (c) PU-g-AAc, and (d) PU-
2-AAc/PANI Film
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(284.6 eV) (286.1 eV) (287.7eV) (288.9eV) (2855 eV)

(a) 85.7 10.4 1 3 -
(b) 70.5 18.8 3.4 7.2 -
(©) 7.4 11.6 3.4 7.5 -
(d 74.6 6.9 4.1 2.9 11.4
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