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Abstract: This study is to assess the photocatalytic degradation of PET and Nylon 6 films containing nano-sized TiO;
powders of anatase and rutile types. The PET and Nylon 6 films containing six kinds of the nanoparticles were prepared
by melt casting method using a heating press machine. Reflectance in visible region and water contact angles of the

irradiated PET and Nylon 6 composite films decreased with

increasing UV/Os irradiation. Also the enhanced

hydrophilicity has a close relationship with the increase in the Lewis base parameter, which indicates more oxidized
polymer surfaces. The photocatalytic degradation of the nanocomposite films increased with increasing TiO, content and
UV energy, which is more significant with the anatase types rather than the rutile types. The amide linkages in the
Nylon 6 seemed to be more susceptible to the UV light compared to the ester groups in the PET, particularly in the
presence of the TiO, photocatalysts. The photoscission and photodegradation of the polymers in the composites produced
more degraded structure assisted by the photocatalytic activity of the TiO, nanoparticles. Also the composite films can
bleach the methylene blue dyes more easily under the UV/Oj; irradiation, suggesting the photobleaching activity of the

TiO, nanopatrticles.
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Table 1. Abbreviated names of TiO, particles

Abbreviated Crystal Average particle
name structure size
R5000 rutile 5,000nm or less
R10 rutile 10nmx40nm
R40 rutile 40nm or less
Al5 anatase 15nm
A300 anatase 300nm
AR25 anatase/rutile mixture 25~70nm
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Table 2. Particle size of TiO, particles dispersed in distilled
water and m-Cresol

Particles size(nm)

TiO,
Distilled water m-Cresol
R5000 874+146 38144394
R10 169+73 6145+2556
R40 10814392 3699+1419
Al5 5444213 2479+421
AR25 119+42 11524516
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Figure 1. X-ray diffraction patterns of TiO. particles.
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Figure 2. Effect of UV energy on the reflectances of (a)
pristine PET and composite films containing (b) 0.3%
A300 and (c) 0.5% R5000.
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Figure 3. Effect of UV energy on the reflectances of (a)
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A15 and (c) 1.0% R5000.
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Table 3. Surface energy(md/m®) of PET films containing 0.5% A15 respectively

UV energy(Jcm?)

PET-AL15, 0.5%

Surface energy 0 53 10.6 15.9 21.2 31.8
y TOT 47.6 49.6 47.3 45.2 49.8 46.8
y Lw 44.3 45.7 455 45.0 46.3 455
y AB 3.3 33 1.7 0.24 3.4 1.3
¥y 0.25 0.15 0.02 4x10™ 0.06 0.01
¥ 104 244 33.2 354 44.1 37.8

Table 4. Surface energy(md/m?) of Nylon 6 films containing 3.0% R10 respectively

UV energy(Jcm?)

Nylon-R10, 3.0%

Surface energy 0 53 10.6 15.9 21.2 31.8
y ToT 45.2 51.7 45.7 54.4 52.3 524
y LW 44.1 45.0 41.9 45.1 43.8 45,5
y AB 1.0 6.6 37 9.2 8.43 6.97
vt 0.01 0.31 0.07 0.39 0.28 0.18
¥~ 20.3 353 50.0 54.4 63.3 66.0
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Figure 7. Color difference of UV/Os-irrdiated (a) PET
and (b) Nylon 6 films containing 3% R10 or A15.
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Figure 8. Photodegradation of UV/Os-irradiated (a) PET
and (b) Nylon 6 films.

(a) 5.30em”
I e e
(b) 15.9dfcm”
e
1. B.ljem?

!f\-'\;—\—v\..—

Absorbance

3500 3000 2500 2000 1500 1000

Wavenumber (em™')

(b)

Figure 9. Subtracted ATR spectra of (a) PET and (b) Nylon 6 films containing 3.0% AL5.
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Figure 10. FE-SEM micrographs of composite films containing 3.0% Al15: PET
(a) 0J/cm?, (b) 5.3%cm? ; Nylon 6 (c) 0J/cm? (d) 5.3)/cm?.
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