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Phatooxidation of Poly(vinyl butyral) Films by UV/Ozone Irradiation
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Abstract: Poly(vinyl butyrd), PVB, was photooxidized by UV/ozone irradiation and the effect of UV energy on the
surface properties of the UV-irradiged PVB film were investigated by the messurement of reflectance, surface roughness,
contact angles, dementa composition, and zeta potentid. With increesng UV energy, reflectance decreased in the visble and
ultraviolet regions particularly a the wavelength of 400nm. The irradiation produced nano-scde surface roughness including
the maximum peek-to-valey roughness increased from 274nm for the unirradiated PVB to 370nm a the UV energy of
5.3¥cne. The improved hydrophilicity was due to the higher O.J/Cis resulting from the introduction of polar groups such as
C=0 bonds. The surface energy of the PVB film increased from 35.3mJm? to 39.3mIn? at the irradiation of 15.9¥cn?
While the zeta potentids decreased proportiondly with increasing UV energy, the caionic dyesbility of the PVB increased
accordingly resulting from the improved affinity of the irradiadted PVB surfaces containing the photochemicdly introduced

anionic and dipolar dyeing Stes.
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Scheme 1. Repeating units of poly(vinyl butyral)
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Where, 7T OT: Total surface energy
~"W: Lifshitz van der Wadls component
~4B: Lewis acid-base component
~": electron-donating parameter
~ : dectron-withdrawing parameter
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Figure 1. Subtracted reflectance of UV-irradiated PVB films.

o} AA7E 245K (Figure 22} Table 1).

Al AR S71ge] et #W a3do] A
A 7ol AA 124 ZURIAI 23] waet vpg
7ol AZQl o 2F=(Rmax)7} BAY FEY AL
274.3nme) 1, 53¥enfe] AeJA ZAll| 23 370.2nm7tA]
7k A4S ¢ + ok Hd 2 =(Rmax)2t vkt
T2 B 2HE (R AT 8A=E(Ry)E A9 F
2 Z7letgch Aol AP 9 oF A2 PVBY
ARGGETE HEY F99S o folsk Hdstn
A 4= glomz ARFoy) ujdy FJoo] A
2l Fistwe] weh Ui 9Fo] PAHE Aoz Hel
ot 49 2389 ol wiEt rRde] BE FEHOA
WAL Al FEA AR 2pF 7R PRl 9%t A

fus

S doA dubd F99 vhikeo] gaske A

(a) untreated

(b) 5.3 Jen?

Figure 2. AFM images of UV-irradiated PVB films.
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Table 1. Roughness parameters of UV-irradiated PVB
films

Roughnessnm) Mean RMS R
UV enagy (R)  (Ry "
Untreated 125 189 2743
5.3 Jem? 245 335 370.2
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Figure 3. ATR spectra of UV-irradiated PVB films.
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Figure 4. ESCA spectra of UV-irradiated PVB films.
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Figure 5. Surface energy of UV-irradiated PVB films.
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Figure 6. Zeta potentials and K/S of UV-irradiatied PVB films.
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