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ABSTRACT

The effects of calcination temperature of titanium dioxide photocatalyst have been investi-
gated on the photocatalytic degradation of an azo dye, acid red 1. The photocatalytic activity
of the developed catalyst was greatly influenced by the mode of calcination. Photocatalysts
subjected to high calcination temperatures (500�C) were not as effective as those calcined at
lower temperature and those heat treated in a cyclic mode outperformed those which were
calcined in a straight run. The photocatalysts developed were characterized by X-ray diffrac-
tion, Fourier transform infrared spectroscopy, surface scanning electron microscopy, and N2

physisorption. Thus, it was found that the properties of the photocatalysts were significantly
responsible for their photocatalytic activities.
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1. Introduction

It is well established that the effluents, gaseous or
liquid produced by some of our industries are harmful
to the health and general well-being of human beings.
Liquid effluents can pose a severe threat to the imme-
diate recipients; most especially when undesirable sub-
stances are present in such effluents. Wastewaters from
various industries, factories, laboratories, etc. are seri-
ous problems to the environment and the discharged
wastes containing dyes are toxic to micro-organisms,
aquatic life, and human beings [1]. Setting aside the
deleterious effects of these toxic chemicals (dyes), the
color of effluent is very offensive to the eyes, and if
wastewater containing dyes must be released into
water channels, both the effect of toxicity and color
must be addressed before its eventual discharge into
water body. Efforts to combat these negative impacts

on the environment have aroused much research in
recent times [2–9]. In an attempt to effect color removal
from wastewaters, many approaches have been devel-
oped, which include traditional physical techniques
(adsorption on activated carbon, ultrafiltration, reverse
osmosis, coagulation by chemical agents, ion exchange
on synthetic adsorbent resins, etc.) to remove dye pol-
lutants from wastewaters [10–14]. These methods only
succeed in transferring organic compounds from water
to another phase, thus creating secondary pollution.
This will require further treatment of solid wastes and
regeneration of the adsorbent, which will add more
cost to the process. Microbiological or enzymatic
decomposition [15], biodegradation [16], ozonation
[17], and advanced oxidation processes such as Fenton
and photo-Fenton catalytic reactions [10,18], H2O2/UV
processes [19] have also been used for dyes removal
from wastewaters.

The present-day environmental studies [20–24]
revealed that photocatalysis (one of the advanced*Corresponding author.
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