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A B S T R AC T

The aim of this study was to investigate the practical application of electrocoagulation (EC) 
process in removal of nickel from aqueous solutions by iron-rod electrodes. This experimental 
research was carried out as a pilot scale using forty bipolar iron-rod electrodes in a glass con-
tainer with a 1.5 l capacity which was connected to an electrical source. The removal effi ciency 
of nickel from synthetic solutions was measured with initial nickel concentrations of 5 and 
500 mg l−1, at pH of 3, 7 and 10, reaction times of 20, 40, 60 and 80 min and electrical potentials 
of 20, 30 and 40 V. Results showed that by increasing pH, nickel removal effi ciency for each 
concentration has increased, as much as 99.9% and 99.8% for 500 and 5 mg l−1 concentrations 
respectively. The optimum removal effi ciencies at nickel concentrations of 500 and 5 mg l−1 
were reached at 20 and 40 min of reaction time and 20 V of potential difference respectively. 
The fi nal pH of treated solutions has also increased which was due to rise in acidic pH and 
decrease in alcoholic pH. The results represent that EC process could be introduced as a prom-
ising technology and as an alternative method instead of other procedures in removing nickel 
from tainted aqueous solutions.
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1. Introduction

From general health and pollution control point of 
view, removal of these pollutants from aqueous environ-
ment is highly recommended [1,2]. Nickel ion compared 
to other heavy metal ions is more resistant pollutant [3]. 
Nickel removal to the permitted concentration limit is very 
important because its carcinogenicity in mammals has 
been well proved and it can also cause serious problems 

such as dermatitis, allergy, damage to the neural and 
respiratory systems in human beings [4]. Nickel is 
found in industrial wastewaters such as paint making, 
non-iron metal processing’s, petrochemical, power gen-
eration plants and especially electroplating industries 
[4,5]. For the time being, various techniques includ-
ing chemical precipitation, ion-exchange, membrane 
separation, adsorption, evaporation, electrochemical 
reduction, coagulation and fl occulation, fl otation and 
biological treatment have been applied for removal and 
recycling of heavy metals from water and wastewater 




