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Received_April 22, 2016 Abstract Poly(butylene terephthalate)(PBT) surface was modified by UV/ozone irradi-
Revised_May 26, 2016 ation and the effect of UV energy on the surface properties of the irradiated PBT films
Accepted_June 03, 2016 were characterized by the reflectance, surface roughness, contact angles, ESCA, and ATR

analyses of the film surface. The surface reflectance, at the short wavelength of visible
spectrum of particularly 400nm, decreased with increasing UV energy. And the irradiation
roughened the film surface uniformly in the nano scale. The maximum surface roughness
increased from 110nm for the unirradiated sample to 303nm at the UV energy of
10.6]/cm?2. The surface energy of PBT film increased from 50.5mJ]/m?2 for the unirradiated
PBT to 58.8mJ/m2 at the irradiation of 21.2]/cm2. The improvement in hydrophilicity was
caused by the introduction of polar groups containing oxygens such as C-O and C=0
bonds resulting in higher O1s/Cis. The increased dyeability of the modified film to cationic
dyes may be resulted from the photochemically introduced anionic and dipolar dyeing
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Scheme 1. Repeat unit of Poly(butylene terephthalate)
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where

Xe : Degree of crystallinity

AHnm . Heat of fusion of a sample

AHun' : Heat of fusion of the perfect PBT crystal
(141J/9)"
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where
770" Total surface energy

M7 Lifshitz van der Waals component
7*? 1 Lewis acid—base component

7" ! Electron—-withdrawing parameter
v . Electron—donating parameter
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Figure 1. Subtracted reflectance of UV—irradiated
PBT films.

Table 1. Crystallinity of UV—irradiated PBT films

Tm(C)  Tc(C) AHmWJ/g) Xc(%)

Untreated PBT 222.1 182.2 5.4 3.8
20J/cm? 2225 183.2 5.3 3.7

Textile Coloration and Finishing, Vol. 28, No. 2
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Figure 2. AFM images of UV—irradiated PBT films.
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Figure 3. ATR spectra of UV—irradiated PBT films.
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Figure 4. ESCA spectra of UV—irradiated PBT films.
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(Figure 5).

A A ZAFNH A ZF S7ME S 29 HEZ

63.0° ol A] 28.8" 2. & FtAd}o] Etﬂo] 21223} ]
= & 7 Ak o] Al kA A o] HEZ4E o] &5t
PBT &9 ZHAUAE A4FsH =Tl (Figure 6),
Z A A7} 21,20 /em27HA] Z7V ko) wheh & # 9
A A 7H(y ™7) 50, 5md/m?l| A 58.8md/m?7A] %

—@—— Water
— —A —  Diiodomethane
— —&——  Glycerine

80

Contact angle ( °)

0 5 10 15 20
UV energy (J/cm?)

Figure 5. Contact angle of UV—irradiated PBT films.
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Figure 6. Surface energies of UV—irradiated PBT films.
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Figure 7. K/S of UV-irradiatied PBT films.
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