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A B S T R AC T

In this work, the electrochemical production with low current densities of iron and aluminium 
reagents for electro-coagulation processes has been studied. It has been found that pH is a very 
important parameter, being strongly related to the speciation of iron in terms of iron (II) or iron (III) 
species, and also to the effi ciency of the electrochemical reagent-dosing process. Iron (II) species 
are only signifi cant under acidic conditions because in neutral and alkaline conditions iron (II) is 
rapidly transformed into iron (III). Effi ciencies in the dissolution of the metals are very high and, in 
some cases, over the value expected for a 100% – effi ciency (super-faradaic effi ciencies), due to the 
non-electrolytic dissolution of the electrodes, which is very important for iron under acidic condi-
tions, and even more important for aluminium at alkaline pHs. This signifi cant non-electrolytic 
contribution explains the different trends observed in the effi ciency changes with current density.
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1. Introduction

In the recent years, many works have been pub-
lished related to the application of electro-coagulation 
in the treatment of many types of wastewaters including 
O/W emulsions [1,2], dye and textile wastewater [3–6], 
other industrial wastewaters containing hazardous spe-
cies, and municipal wastewaters [7–14]. Applications to 
the treatment of potable water [15,16], and even to the 
removal of inorganic ions, such as nitrogen compounds 
or fl uoride, have also been described [17]. In addition, 
some others works have been focused on the compari-
son of this promising electrochemical technology with 
conventional coagulation processes [18–20].

Primarily, both technologies merely differ in the 
way of dosing coagulant reagents: in the coagulation 
process, the addition of hydrolyzing metal salts (of iron 
or aluminium) as coagulant reagents is carried out by 
salt-solution dosing, while the electrochemical method 
involves the in-situ production of coagulants by electro-
lytic oxidation of an appropriate anode material (carbon 
steel or aluminium sheets).

However, in literature many advantages are proposed 
for the electrochemical technology such as the simplicity 
of the equipment required, versatility, safety and easy 
automation of the process [21]. Some of these advantages 
have been confi rmed by many studies [20,22,23], other 
not [19], although they have been widely repeated in spe-
cialized literature. At the present moment, it is diffi cult to 
make a complete comparative analysis of both technolo-
gies, different of the very interesting works focussed on 




