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8 9F . Polytetramethylene glycol(PTMG) 4, 4'-diphenylmethane diisocyanate(MDI) 123l iﬂ A%

d
41724 ethylene diamine(ED) & A}&3Fo] 2] ¢ eH(PUY-S $HASAut., A Z o) $-dgr I3 9
AR ES &7 s g 2ARAIEE dElahe] b A ga]'“]- Helg st 1,1- Dlphen 1-2

picrylhydrazyl(DPPH) & AF&3to] 3wl A4 d peroxide® Fubdh 7y, AEZipdoli: Hdl 2.4

nmol/cm*2] peroxide7} M AsArh., HEMH MR radical S o] 83t ofAUMNE T1gfEE
=gralg o, e i AY oAb 5113% rhodamine interaction W o2 4L u Ho 1.7
pmole] A, 31w 2 o]eh Eu| -wlet BEEEe] 3183 2442 Attenuated Total Reflection Infra-
red(ATR-IR) ¥} Electron Spectroscopy for Chemical Analysis(ESCA) £ o] &3l HEd g, Con-
tact angle M & o] &3lod MAMNE Roj9-elv- o HalHg 2abgh Hdab, A4 Sebzav Aol
PU-Plasma>o} =& A+& nebxr e 3t PU-COOH> ] M ¢] PUS o g 4o &g o4 4 2

o1 -
AN

Abstract : Polyurethane(PU) was sythesized from polytetramethylene glycol(PTMG), 4.4'-diphenyl-
methane diisocyanate(MDI), and ethylene diamine(ED) as a chain extender. To modify the surface
of newly sythesized polyurethane films, PU films were treated with oxygen plasma treatment at diffe-
rent conditions. The maximum concentration of peroxide generated on the PU film by oxygen plasma
treatment was about 2.4 nmol/cm? as determined by the 1,1-diphenyl-2-picrylhydrazyl (DPPH) me-
thod. Acrylic acid was grafted on the PU film using peroxy radicals generated as initiating sites. The
concentration of acrylic acid grafted on the surface of PU film was about 1.7 ymol/cm? when the
amount of acrylic acid grafted was calculated by the rhodamine interaction method. The chemical pro-
perties of the surface-modified PU films were characterized by the Attenuated Total Reflection Infra-
red (ATR-IR) and Electron Spectroscopy for Chemical Analysis(ESCA). The water contact angles
of the surface-modified PU films were examined using a contact angle goniometer and the results
showed that the hydrophilicity of PU films were highly improved by oxygen plasma treatment and
acrylic acid grafting.
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Scheme 1. Synthesis of polyetherurethaneurea(PU).
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Fig. 1. Schematic diagram of oxygen plasma discharge
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Fig. 2. Immobilization of carboxyl groups on the sur-
face of PU films.
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Fig. 4. Formation of peroxides on the PU film expo-
sed to O, plasma. plasma discharge condition : power,
120 Watt ; pressure, 0.2 torr : oxygen flow rate, 30
scem.

Table 1. Effect of Plasma Exposure Time on the Con-
centration of Peroxide and Acrylic Acid”

) Peroxide Acrylic acid
EXPOSW? tme  oncentration concentration
(sec) (nmol/cm?) (umol/cm?)
10 211005 1.2+ 0.05
30 241 0.05 1.7+ 0.05
60 0.6* 0.05 1.1+ 0.05
120 0.7% 0.05 1.1+ 0.05
@ Pregsure - 0.2 Torr, Power © 120 watt.
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Table 2. Effect of Pressure on the Concentration of
Peroxide and Acrylic Acid®

Peroxide generated Acrylic acid grafted

Pressure on the surface on the surface
(torr) of PU films of PU films
(nmol/cm?) (umol/cm?)
0.1 0.9%0.05 1.3 0.05
0.2 24+ 0.05 1.7+ 0.05
0.5 0.2+ 0.05 0.3+ 0.05
1.0 0.1+ 0.05 0.3 0.05

# Exposure time : 30 sec, Power : 120 watt.

gzotaele] HHzAL gelo] 0.2 Torr, A
H30x Js ¢+ g}g}u}

MAY Fde] B4, PU G830 =¥ of
2o} FhrEa)7]el 7191 F2AEHL PU 4
o) e ers|e] F49F 1700 cm™ Hrol A 4% o]
Uehlez 3EE7) e ueld 2R A 72
=9le golgly] 98 olmaeste] aEt=EH PU
2o 4N NaOH Zgdo HAJo] -COOHZ

(a)
(b %
g
E
g
=
2000 1500 1000

Wavenumber(cm')
Fig. 5. FT-ATR-IR spectra of (a) polyurethane film
and (b) acrylic acid-grafted polyurethane film treated
by 4N NaOH solution.
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Fig. 6. ESCA survey scan spectra of (a) PU, (b) PU-
Plasma, and (c) PU-COOH.
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Fig. 7. ESCA carbon 1S core level scan spectra of (a)
PU, (b) PU-Plasma, and (c¢) PU-COOH.
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Table 3. Percent Contribution of ESCA C1S Compo-
nents for PU and Surface-modified PU Films

Contribution of C1S components( % )
Cc-C C-0 C=0 coO0
(285.0eV) (286.5eV)(288.0eV) (289.0eV)

Substrate

PU 79 10 6 3
PU-Plasma 62 28 6 4
PU-COOH 63 24 7 6

Table 4. Water Contact Angle of PU and Surface-Mo-
dified PU Films

Water contact

Substrate angle( °)
PU 682
PU-Plasma” 10+5
PU-COOH 20=4

v Oxygen plasma condition : 0.2 Torr, 30 sec, 120 watt.
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Z7A A A
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