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A B S T R AC T

Industrial effl uents contain a number of dyes. In order to understand photocatalytic treatment 
in such conditions, there is a need to study a mixture of dyes. Present paper compares the 
adsorption isotherms, and photocatalytic decolorization of two anionic dyes Reactive Red 120 
(RR120) and Reactive Black 5 (RB5) in single dye solution to that of in their mixture. Both dyes 
show adherence to Langmuir adsorption isotherms in single dye solution. Adsorption charac-
teristics of RB5 dye are strongly affected in presence of RR120 in mixture studies. There seems 
to be competition for adsorption sites on catalyst surface between RR120 and RB5. RR120 shows 
higher affi nity towards catalyst surface during adsorption studies. Subsequent photocatalytic 
degradation studies shows desorption and decolorization of individual dye components. RR120 
shows desorption during photocatalysis. Pseudo fi rst order decolorization characteristics of 
RR120 was found to be affected for catalyst load higher than 0.25 g l−1. In dye mixture, decol-
orization rate constant (kapp) for RR120 with 0.25 g l−1 catalyst load was found to be 0.0109 min−1 
while for RB5 it was 0.005 min−1. For dye mixture kapp was found to be the average of kapp for 
single dye solutions.

Keywords:  Reactive red 120; Reactive black 5; Dye mixture; Photocatalysis; TiO2; Adsorption 
isotherms

1. Introduction

Dyes are used by many industries like textile, paint, 
leather and food industry [1]. Textile sector is main user 
of azo group of dyes, for dying natural fi ber mainly. 
Azo dyes are characterized by the presence of one or 
more azo bonds (–N = N–). These dyes represent 50% of 
worldwide dye production. More than 15% of the dye 
remains unfi xed at the end of the dying process [2]. This 
results in generation of huge amount of toxic effl uents.

A number of physical and chemical techniques have 
been reported for the removal of dye compounds such 

as adsorption on activated carbon, biodegradation 
[3], ozonation [4], and advanced oxidation processes 
(AOPs) such as Fenton and photo-Fenton catalytic reac-
tions [5,6], H2O2/UV processes [7], TiO2 photocatalysis 
[8]. Most of the processes except AOPs are either inef-
fective in treating these toxic effl uents and/or are 
merely resulting in transfer of toxicity from effl uent to 
huge amount of solid waste. On the other hand, vari-
ous AOPs offer the possibility of complete destruction of 
these toxic compounds without generating solid waste. 
Among the AOPs, heterogeneous photocatalytic oxida-
tion using TiO2 has been extensively studied [8–10] and 
found to be potentially advantageous. Photocatalytic 
oxidation leads to complete and fast mineralization of a 




