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2 9f: Poly(tetramethylene glycol) (PTMG)3} 4,4’ -diphenylmethane diisocyanate (MDI) £
RE Zedg zEYE F445la, o] ZEZEHE ojgditelvld) vheAlA FdE
(PU)E F4stct. @43 PU R &S Ak Feb=al wpdXxe]sle] IMIEES AGA171a ol A
& /hrMogsle] l-acryloyl benzotriazole (AB)& Z2}ZE Z3sict. FdHo| I ZER
AB9] 55& UVHog A A1 1.22 pmol/cm®]ith. PU-ABE o}18lgE 3 x| gukgs)
o $A7], Ft2 B, olu|ny], EEAVIE EYE 4 AU 21 FEE 0.53-0.56 gmol/cm?o]
ort. 3t HE718 Y3 PU ZTHEAL attenuated total reflection Fourler transform in-
frared (ATR-FT-IR) ¥ electron spectroscopy for chemical analysis (ESCA)dl 2}3] 433}
Qct. HEZF 2HY7)E o] &3te] FTW/NES PURHY B BEZLE 2 2 715189 =9
o gJsll FAgAde] F7HEHE AUt

ABSTRACT: Polyurethane prepolymer was synthesized from poly(tetramethylene glycol)
(PTMG) and 4,4’ -diphenylmethane diisocyanate (MDI), and reacted with ethylene diamine
to obtain polyurethane (PU). PU films were treated with oxygen plasma glow discharge to
produce peroxides on the surface and the peroxides formed were then used as an initiating
site for graft polymerization of 1-acryloyl benzotriazole (AB). The concentration of AB
grafted on the surfaces, measured by UV spectroscopy, was 1.22 uz mol/cm? The functional
groups such as hydroxy (-OH), amine (-NH,), carboxylic acid (-COOH), and sulfonic acid
(-SO;H) were introduced on the PU surfaces by substitution reaction of PU-AB with the
functional groups and the concentration of functional groups introduced were in the range of
0.53-0.56 g mol/cm? The chemical properties of the surfaces of functional group containing
PUs were examined by attenuated total reflection Fourier transform infrared (ATR-FT-IR)
and electron spectroscopy for chemical analysis (ESCA). The water contact angles of the
surface-modified PU films were measured by a contact angle goniometer and the results
showed that the hydrophilicity of PU-AB was increased by the introduction of functional
groups.
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Scheme 1. Synthesis of 1-acryloyl benzotriazole.
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Scheme 2. Synthesis of polyetherurethaneurea (PU).
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Scheme 3. Graft polymerization of 1-acryloylbenzo-
triazole on the surface of oxygen plasma-treated PU-
films.
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Scheme 4. Introduction of functional groups on PU
surfaces by substitution reaction.
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Figure 1. FT-IR spectrum of 1-acryloyl benzotriazole

by KBr disk.
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Figure 2. ATR-FT-IR spectra of PU (a) and PU-AB
(b).
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Figure 3. UV absorbance of benzotriazole (BT) in
diethylether at 275 nm as a function of concentration.
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Figure 4. ATR-FT-IR spectra of PU-AB (a) and
PU-COOH (b).
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Table 1. Concentration of Acryloylbenzotriazole
and Functional Groups Grafted on the Surface
of PU Films®

Concentration of Functional Groups ( 2 mol/em?)
AB -COOH -NH; -OH -SO;H

PU-AB 1.22

PU-COOH 0.55

PU-NH, 0.56

PU-OH 0.53

PU-SO;H 0.54

¢ Sample films were treated with 4N NaOH/MeOH or amine

compound as substituting agent. Benzotriazole released was

then extracted by diethylether and the absorbance of extract-

ed solution at 272nm was measured by UV spectrophotometer.

Substrates
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519



Aen-g3E-z

O-1s C-1s

W\{ 1

e

1 1

Relative intensity

800 . 600 400 200
Binding Energy (eV)

Figure 5. ESCA survey scan spectra of PU-AB (a),
PU-NH, (b), and PU-COOH (c).

Table 2. Chemical Composition of Functional
Group-grafted PUs Calculated from ESCA Sur-
vey Scan Spectra

Atomic percent (%)

Substrates C o N S
PU-AB 76.72 18.21 5.07 0.00
PU-COOH 74.72 23.75 1.53 0.00
PU-NH, 77.70 18.93 3.36 0.00
PU-OH 72.46 25.69 1.85 0.00

PU-SO,H 74.46 23.39 2.10 0.04

Table 3. Water Contact Angles of Surface-modi-
fied Polyurethanes

Substrates Water contact angle (°)¢
PU-AB ’ 58+3
PU-COOH 47+2
PU-NH, 33+3
PU-OH 33+4
PU-SOH 37+3

4 Measured by sessile droplet method.

ol Veljgich. PU-AB9) WAHL 507%<Ad]
vla) PU-COOH 2 PU-OHE z}7} 1.533 1.858
Yehilel Aagago) el Zastdct. 1eiuh PU-
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