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ABSTRACT

The sonocatalytic degradation of Direct Blue 71 (DB71) azo dye has been studied in the
presence of low-frequency ultrasound (20 kHz). An initial concentration of 50mgL�1 of dye,
within the range of typical concentration in textile wastewaters, was used. Batch sorption
studies were conducted to study the effects of various parameters such as Zero-Valent Iron
(ZVI) dose, pH, and effect of different power levels (20, 55, and 95W), on DB71 oxidation.
Oxidation of DB71 with the assistance of ultrasound was enhanced with the increase in ZVI
initial concentration and ultrasonic power, and with the decrease in pH. It was observed that
the color removal efficiency was influenced by the solution H2O2 amount. Accordingly,
removal of 91.2% color and 97.2% total organic carbon of dye was achieved by applying the
optimal operational parameters with 0.3 gL�1 of catalyst, 2.5 pH and 25˚C, during 20min. In
hybrid study, the color removal yield of 100% was obtained by combination of US/ZVI/
H2O2 at dyestuff concentration of 100mgL�1. The amount of catalyst and power levels had
an important effect on the color removal yields (p< 0.05).
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1. Introduction

Decolorization of wastewaters is one of the signifi-
cant problems as the dye will be visible even at low
concentration. Azo dyes constitute the largest class of
dyes and are widely used in a variety of industries
from textile to cosmetics [1–3]. About a half of global
production of synthetic textile dyes (7� 105 t per year)
are classified into azo compounds that have the chro-
mophore of –N=N– unit in their molecular structure.
These azo dyes are known to be largely nonbiode-
gradable in aerobic conditions and to be reduced to

more hazardous intermediates in anaerobic conditions
[4]. Thus, there is a need to remove dyes from waste-
waters before discharging it to receiving waters. Seri-
ous environmental problems have led many
researchers to treat textile wastewater using tradi-
tional treatment methods such as chemical coagulation
followed by sedimentation, ozonation, adsorption,
electrochemical oxidation, photo catalytic discolor-
ation. Nevertheless, these methods were insufficient to
treat azo dye wastewater with high concentration and
chroma [5,6]. Therefore, it is urgent to seek for some
novel technologies to decolorize or degrade these
organic dyes pollutants. As an alternative method,
ultrasonic irradiation aiming at degrading organic*Corresponding author.
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