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A B S T R AC T

This work investigated the electrocatalytic degradation of three types of textile dyes by elec-
trochemical oxidation on lead dioxide anode. The infl uence of pH, current density, time of 
electrolysis, temperature, the conductive salt concentration and the initial dye concentrations 
were critically examined. The results of these infl uences are expressed in terms of the remain-
ing organic compounds concentrations (color removal) and Chemical Oxygen Demand (COD 
removal). Also, both of the current effi ciency and power consumption values are calculated. In 
this manuscript we report that, the highest electrocatalytic activity was achieved in the pres-
ence of NaCl (3 g/l), 30 mA/cm2, pH of 3 and temperature of 30 °C. The highest electroactivity
could be attributed to indirect oxidation of the investigated dyes by the electrogenerated hypo-
chlorite ions formed from the chloride oxidation. In addition, contribution from direct oxi-
dation could also be possible via reaction of these dyes with the electrogenerated hydroxyl 
radicals adsorbed on the lead dioxide surface.
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1. Introduction

The textile industry is one of the most pollut-
ing industries in term of discharge volume and effl u-
ent composition. The dye effl uent is characterized by 
strong color, high chemical oxygen demand (COD) 
with pH varying from 2 to 12. The removal of color 
and COD reduction pose greatest problems in textile 
industry [1,2].

Conventionally effl uents containing organics are 
treated with adsorption, biological oxidation, coagula-
tion, etc. Thought the conventional methods have indi-
vidual advantages, they are lacking in effectiveness, if 
applied individually. For example, biological treatment 
is the most effi cient and economic way of reducing 

the environmental impact of the industrial effl uents 
containing organic pollutants, but this technique is 
time consuming and cannot be employed for textile 
effl uent, as textile effl uent is recalcitrant to biodegra-
dation. On the other hand, the physical adsorption is 
expensive for adsorbent regeneration diffi cult. Fur-
thermore, biological and chemical methods generate 
considerable quantity of sludge, which itself requires 
treatment. Due to the large variability of the composition 
of textile wastewater, most of the traditional methods 
are becoming inadequate [3–5]. For these reasons, 
researchers are trying various alternative processes, 
such as electrochemical techniques, wet oxidation, 
ozonization and photocatalytic methods for the degra-
dation of organic compounds. Among these advanced 
oxidation processes, the electrochemical treatment has 
been receiving greater attention in recent years due to 


