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Research title: Preparation of Photodegradable LDPE/TiO, film
Researcher: Chonlada Ritvirulh

Faculty: Science Department: Chemistry

ABSTRACT

This research was focused on studying photodegradability of low density polyethylene
(LDPE) films incorporated with photocatalysts. The catalyst namely titanium dioxide (TiO,
Degussa P25) was undoped and doped with various zinc precursors including CH,COO),Zn,
ZnSO, and Zn(NO,),. Effect of calcination temperature of TiO, (300-500°C), TiO, loading (1-3
php) and zinc precursor types were investigated. The compound was mixed using a twin-screw
extruder and was shaped in film by an extrusion blown film process. Then the films were
irradiated under ultraviolet (UV) for 4, 8 and 12 days. It was found that calcination temperature
of TiO, at 400 °C exhibited high intensity ratio of anatase to rutile phase together with high
absorbance of UV-Visible. LDPE/TiO, films after irradiation under UV showed an enhancement
of carbonyl index value whereas tensile strength was decreased. This indicated that addition of
TiO, could accelerate an occurrence of free radical leading to chain scission of polymer. In
addition, an increase of TiO, content and irradiation time resulted in higher carbonyl index value.
A well dispersion with poor distribution of TiO, in LDPE was observed from SEM. In case of
LDPE mixed with doped TiO,, it was found that a high intensity ratio of anatase to rutile phase,
high absorbance of UV-Visible and carbonyl index were obtained with LDPE/Zn(N03)2 doped
into TiO,. Furthermore, morphology of films revealed crack and hole on the surface. The longer
of an irradiation time, the higher number of crack and holes were demonstrated, resulting in a

reduction of tensile strength.

Keywords: LDPE/TiO,/Degradation/Photocatalytic
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