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ABSTRACT

Copper-doped nanostructure titania film was successfully prepared using the sol–gel
method. The phase structure, thermal, microstructure, and surface properties were character-
ized by X-ray diffraction (XRD), energy-dispersive X-ray spectroscopy, scanning electron
microscopy, reflectance spectroscopy (Ultraviolet Diffuse Reflectance [UV-DRS]), and thermal
analysis (Thermal gravimetric differential thermogravimetry [TG-DTG]). XRD showed that
titania consisted of 92% anatase and 8% rutile crystalline phases. The results obtained have
shown that these systems can degrade methylene blue (MB) as a model environmental pollu-
tant in wastewater. The degradation rate of MB in the presence of copper-doped titania at
optimized conditions was higher than that for bare titania. MB is almost completely mineral-
ized to carbon dioxide, nitrate, and sulfate ion by the photocatalytic method. The results
showed that no significant fraction of copper-titania residues was released from the film in
water. This investigation will give a new insight into understanding the industrial textile dye
photodegradation in aquatic environment.
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1. Introduction

Titania is one of the most important photocatalysts
and many researches have been devoted to the modi-
fication of this semiconductor [1–3]. It is the most effi-
cient and environmentally benign photocatalyst for
photodegradation of various pollutants. Titania has
been used as photocatalyst for the three classes of
water contaminants: organic, inorganic, and microbio-
logical with minimal risk of the production of harmful
byproducts [4–7]. Titania absorbs UV light to generate
electron hole pairs. These separated electrons
and holes are then available to drive reduction and
oxidation reactions, respectively. The generated

valence band holes and conduction electrons recombi-
nation in the bulk decreases the catalytic efficiency of
titania [8–10]. The improvement of titania is an impor-
tant task to ensure that more photo-generated elec-
trons and holes can move to the surface of the
semiconductor particles before they recombine in
bulk. Researches into the enhancement of photocata-
lytic activity have been carried out [11–13]. The need
of UV light for titania excitation restricts the use of
easily available sunlight. In order to improve the
response into the visible part of the spectrum, TiO2

doping with transition metals has been employed
[14,15]. The improved photocatalytical reactivity is
related to the efficiencies of the doping in trapping
charge carriers and interceding in the interfacial trans-
fer. Trapping either an electron or hole alone is*Corresponding author.
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