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A B S T R A C T

The photodegradation of Acid Black 1 (AB 1) using ZnO as photocatalyst in aqueous solution has
been investigated under different conditions. The degradation is higher with UV/ZnO process
than with UV/TiO2-P25 process at neutral pH 7. The influence of operational parameters such
as the amount of photocatalyst, dye concentration and initial pH on degradation by ZnO has been
analyzed. At pH 7, maximum degradation efficiency is observed and the leaching of Zn2þ due to
photocorrosion is also significantly reduced when compared to pH 3 and 5. The addition of oxone
increases the dye removal where as KIO4, KIO3 and H2O2 fails. The degradation of AB 1 follows
pseudo-first-order kinetics according to the Langmuir-Hinshelwood model. GC-MS analysis
reveals the formation of azobenzene, 3-aminobenzene-1,2-diol, 2-aminobenzene-1,4-diol and
5-aminobenzene-1,3-diol as intermediates. The degradation of AB 1 has also been confirmed by
COD measurements.
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1. Introduction

The color of wastes is the most apparent indicator of
waste pollution and it should be reduced before their
drop. The presence of small amount of dyes (below 1
ppm) is clearly visible and considerably influences the
water environment. Removal of color from wastes is
often more important than other colorless organic sub-
stances. Azo dyes are the most important class of syn-
thetic organic dyes used in the textile industry and so
they are common industrial pollutants [1–6].

The disadvantage of commonly used traditional
methods of wastewater purification is the fact that they
are not destructive but only transfer the pollutants
from one phase to the other. New technologies of
wastewater purification leading to the complete

mineralization of organic pollutants are now
considered as the most suitable solution of the problem
connected with more and more drastic requirements
concerning the contamination levels in water and was-
tewater. Nowadays advanced oxidation processes
(AOPs) have been proposed as the alternative methods
for water purification [7–9]. AOPs generate a powerful
oxidizing agent hydroxyl radical, which completely
destroy the pollutants in wastewater quickly and
non-selectively. Among AOPs, semiconductor photo-
catalysis has emerged as important destructive tech-
nology leading to the total mineralization of most of
the organic pollutants [10]. Most of the AOPs (except
Fenton process) use atmospheric air as an oxidant
under ambient conditions. Moreover, these processes
utilize cheaply available nontoxic semiconductors
(TiO2, ZnO) and leads to total mineralization of organic
compounds to CO2, water and mineral acids.�Corresponding author
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