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A B S T R AC T

The textile industry induces one of the main environmental pollution, mainly due to the dyes 
containing in its effl uents. There is therefore a need for their treatment prior to discharge to 
the environment. The removal effi ciency of Acid Red 18 and Acid Red 14 dyes by zero-valent 
iron were investigated in this study. The effect of some parameters such as pH (3–11), contact 
time (15–120 min), initial dye concentration (25–100 mg l−1) and initial concentration of iron 
powder (0.5–2 g l−1) were examined. The results showed that dye removal effi ciency increased 
with increasing contact time and initial concentration of iron powder on the one hand, and 
decreased for increasing pH and initial dye concentration on the other hand. Experimental data 
were rather accurately fi tted onto both fi rst-order and second-order kinetic models, even if the 
fi rst-order kinetic model led to higher correlation coeffi cients. Comparison of the kinetic rate 
constants showed a low impact of the initial dye concentration and that an acidic pH of 3 was 
optimal for the removal of Acid Red 14 and Acid Red 18.
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1. Introduction

All over the world, textile industries are a major 
importance. The main problem of their effl uents is the 
color originating from the use of dyes and pigments 
[1,2]. Furthermore, colorful effl uents are also produced 
in other industries such as pharmacology and tanning 
[3]. Many dyes and pigments are being used in industry 

and the most common are azo dyes, which are character-
ized by a –N=N– bond. These dyes are widely used in 
textile dyeing and pigmentation due to their easy appli-
cation and their lower toxicity than other groups [4–6]. 
Dyes and pigments have one or several benzene rings 
and their discharge to the environment can cause many 
problems due to their toxicity and persistence [7]. There 
is therefore a need for their treatment, by the use of suit-
able methods prior to discharge to the environment. 
Several methods such as biological [8], membrane [9], 




