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A B S T R A C T

A comparative study of degradation of the azo dye C.I. Acid Blue 9 in aqueous solution by Fenton
and photo-Fenton oxidation processes has been carried out by the optimum conditions. Results
indicate that the azo dye C.I. Acid Blue 9 can be effectively decolorized using two methods with
a litter difference for optimal conditions, 97.7% and 98.12% respectively. However, in the miner-
alization removal of C.I. Acid Blue 9, with photo-Fenton oxidation process there is a significant
increasement relatively to Fenton oxidation process. That is, although UV has little effect on dye
degradation, it is particularly important in dye mineralization removal. In addition, the effect of
relation [H2O2]0/[Fe2þ]0 and [H2O2]0/[dye]0 were also investigated. The results showed that a
ratio [H2O2]0/[Fe2þ]0 ranged from 2.0 to 3.5 and a ratio [H2O2]0/[dye]0 of 7.0 are optimal opera-
tional conditions by Fenton and photo-Fenton oxidation processes.
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1. Introduction

Azo dyes, which are difficult to be degraded
biologically, are commonly found in the dye, textile
and paper manufacturing wastewater. If these are not
removed from the treated wastewater, a number of
synthnetic azo dyes cause a formidable contamination
of water, as color tends to persist even after the con-
ventional treatment given to the wastewater. Color
removal from industrial effluents has been a major con-
cern in wastewater treatment. Moreover, the release of
these wastewaters in natural environments is very pro-
blematic to aquatic life and mutagenic to human [1].

The effective decolorization methods are urgently
required. Although numerous physical/chemical
schemes, including coagulation, flocculation, adsorption

and membrane filtration, have been used to decolorize
textile effluents, these techniques suffer disadvantages
of sludge generation, adsorbent regeneration and mem-
brane fouling [2].

Advanced oxidation processes have been offering
promise for wastewater treatment because they are
able to oxidise a wide range of compounds that are
otherwise difficult to degrade. Among advanced oxi-
dation processes, oxidation using Fenton’s reagent is
an attractive treatment for the effective decolorization
and degradation of dyes because of its low cost, the
lack of toxicity of the reagents, the absence of mass
transfer limitation due to its homogeneous catalytic
nature and the simplicity of the technology [3–5].

The Fenton system uses ferrous ions to react with
hydrogen peroxide, producing hydroxyl radicals with
powerful oxidising ability to degrade organic pollu-
tants (R) as shown in Eqs.(1)–(4) [6]�Corresponding author

Desalination and Water Treatment 24 (2010) 273–277
Decemberwww.deswater.com

1944-3994/1944-3986 # 2010 Desalination Publications. All rights reserved
doi: 10.5004/dwt.2010.1619


