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ABSTRACT

Photocatalysed decolourization of two textile dye derivatives, Martius Yellow and Acid Blue
129, has been investigated in aqueous suspensions of titanium dioxide under a variety of con-
ditions. The decolourization was studied by monitoring the decrease in dye concentration as a
function of irradiation time employing the UV spectroscopic analysis technique. The decolouri-
zation kinetics was investigated under different conditions such as types of TiO2 (Anatase
[Hombikat UV-100 and PC500]/Anatase–Rutile mixture [Degussa P25]), initial reaction pH,
catalyst dosage, dye concentration and in the presence of electron acceptors such as potassium
bromate, hydrogen peroxide and ammonium persulphate. The decolourization of both dyes
was also investigated under sunlight. The decolourization rates were found to be strongly
influenced by all the above parameters. The photocatalyst Degussa P25 was found to be more
efficient for the decolourization of dye derivative Martius Yellow, while UV100 was better for
the decolourization of Acid Blue 129. All the electron acceptors markedly enhanced the deco-
lourization rate of Martius Yellow, while only KBrO3 as an electron acceptor shows pro-
nounced effect for the decolourization of Acid Blue 129 in the presence of TiO2 and air.
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1. Introduction

Water is one of the most abundantly available sub-
stances in nature. It is an important constituent of all
forms of life and represents 75% of the matter of the
planet. Water is distributed in nature in different forms
such as groundwater, surface water, etc. These water
bodies are polluted through various sources such as
industrial effluents, agricultural runoff, chemical spills,
etc. The major sources of industrial effluents are the
wastes arising from the manufacturing processes of
drug, textile, pesticides, etc. Textile dyes and other

industrial dyestuffs constitute one of the largest groups
of organic compounds that pose an increasing environ-
mental danger, which utilize dyes to colour paper, plas-
tic and natural and artificial fibres. Studies indicate that
approximate 12% of synthetic dyes are lost during
manufacturing and processing operations [1] and that
20% of the resultant colour enter into the environment
through the effluents that come from industrial waste-
water treatment plants [1]. The colour in dye-house
effluents has often been associated with the application
of dyestuffs, during which up to 50% of the dyes may
be lost to the effluent [2], which poses a major problem
to the environment [3–7]. The remediation of these col-
oured compounds from different water sources has*Corresponding author.
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