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Abstract−− In this work, the treatment of synthet-

ic wastewaters containing Methyl Green (MG) by 
anodic oxidation using Ti/PbO2 anodes was investi-
gated. Galvanostatic electrolyses of MG synthetic 
wastewaters have led to the complete decolourization 
removal at different current density values (10, 20 
and 40 mA cm-2), temperatures (25, 40 and 60°C) 
and agitation rate (100, 200 and 300 rpm). According 
to the experimental results obtained in this work, the 
electrochemical oxidation process is suitable for re-
moving TOC and decolourising wastewaters contain-
ing MG dye, due to the electrocatalytic properties of 
Ti/PbO2 anode. In general, the energy requirements 
for removing color during galvanostatic electrolyses 
of MG synthetic solutions depends mainly on the ap-
plied current density; it passes from 0.29 kWh at 10 
mA cm-2 to 1.64 kWh at 40 mA cm-2 per volume of 
treated effluent removed (m-3). The results are de-
scribed and discussed in the light of the existing lite-
rature. 
Keywords−− Anodic oxidation, water treatment, 

decolourization, lead oxide electrode. 
I. INTRODUCTION 

Nowadays, electrochemical treatment is one of the me-
thods used for removal of organic and inorganic impuri-
ties from fresh, drinking and waste waters. Consequent-
ly, many researches are attempting to use electrochemi-
cal methods as an effective method for detoxification of 
aquatic systems containing bio-refractory pollutants 
(Panizza and Cerisola, 2009; Martinez-Huitle and Pa-
nizza, 2010; Martinez-Huitle and Ferro, 2006; Martinez-
Huitle et al., 2005; Comninellis and Pulgarin, 1993; 
Comninellis, 1994; Rajeshwar et al., 1994; Rodgers et 
al., 1999; Galla et al., 2000). Indeed, several works 
have shown that the electrochemical oxidation 
represents a feasible alternative in the wastewater treat-
ment (Panizza and Cerisola, 2009; Martinez-Huitle and 
Panizza, 2010; Martinez-Huitle and Ferro, 2006; Marti-
nez-Huitle et al., 2005; Galla et al., 2000; Nelson, 
2002), being possible the application of this technology 
as a direct or indirect oxidation process (Panizza and 
Cerisola, 2009; Martinez-Huitle and Panizza, 2010; 
Martinez-Huitle and Ferro, 2006). Whereas the electron 

transfer taking place between electrodes and decompos-
able species is the key factor in direct electrochemical 
oxidation, the use of mediators electrochemically 
formed as oxidizing species to destroy the organic com-
pounds is the distinctive aspect in indirect electrochemi-
cal oxidation. For these reasons, both direct and indirect 
electrochemical oxidation can be considered as good al-
ternative for remediation of aquatic systems with pollu-
tion problems (Panizza and Cerisola, 2009; Martinez-
Huitle and Panizza, 2010; Martinez-Huitle and Ferro, 
2006). 

In the first case, the model of the oxidation process 
on the substrate has been investigated on different anod-
ic materials, generally metal oxides such as IrO2, PbO2, 
SnO2 and SnO2-Sb2O5 (Panizza and Cerisola, 2009; 
Martinez-Huitle and Ferro, 2006; Martinez-Huitle et al., 
2004), but also on boron doped diamond (BDD), one of 
the more recent electrode material for electrooxidation 
processes (Panizza and Cerisola, 2009; Martinez-Huitle 
and Ferro, 2006; Martinez-Huitle et al., 2004, Martinez-
Huitle et al., 2008; Quiroz et al., 2006).  Lead dioxide, 
with its high oxygen overpotential, is among the most 
commonly used anodes for the destruction of organics 
because the rate of organic oxidation has proved to be 
higher than on other traditional anodes. For example, as 
recently reviewed in detail (Panizza and Cerisola, 2009; 
Martinez-Huitle and Panizza, 2010; Martinez-Huitle and 
Ferro, 2006; Bonfatti et al., 1999) comparing the oxida-
tion of glucose on different electrode materials such as 
Ti/PbO2, Ti/Pt, and Ti/Pt–SnO2, showed that the incine-
ration of glucose and its oxidation intermediates (i.e. 
gluconic and glucaric acid) took place at reasonable rate 
only at Ti/PbO2 electrodes. The electrochemical oxida-
tion of phenol was thoroughly investigated under differ-
ent experimental conditions by Tahar and Savall (1999). 
Phenol and its intermediates (benzoquinone, maleic and 
fumaric acids) were completely eliminated at a pure 
Ta/PbO2 anode through the intermediation of hydroxyl 
radicals adsorbed on the active site of the electrode. 

On the other hand, synthetic dyes are extensively 
used in many fields of up to-date technology, such as in 
various branches of the textile industry, leather tanning 
industry, paper production, food technology, agricultur-
al research, light-harvesting arrays, photo-


