
Removal of various pollutants from wastewater by
electrocoagulation using iron and aluminium electrode

Asheesh Kumar Yadava,*, Lakhvinder Singhb, Ayusman Mohantya, Santosh Satyac,
T.R. Sreekrishnand

aCSIR-Institute of Minerals and Materials Technology, Bhubaneswar 751013, India
Tel. +91 674 2581635x306; Fax: +91 674 2581160; email: asheesh@immt.res.in
bDepartment of Environment Science and Engineering, Guru Jambheshwar University of Science and Technology,
Hisar 125001, India
cCentre for Rural Development and Technology, Indian Institute of Technology Delhi, New Delhi 110016, India
dDepartment of Biochemical Engineering and Biotechnology, Indian Institute of Technology Delhi, New Delhi
110016, India

Received 12 December 2011; Accepted 7 February 2012

ABSTRACT

The present study deals with removal of various pollutants from a real wastewater by elec-
trocoagulation treatment. Combined wastewater from one of the Delhi industrial areas was
collected and treated by electrocoagulation process using iron and aluminium electrodes.
Removal of Cr, Zn, Ni and Cu were achieved up to 100, 98.71, 69.22 and 48.08% respectively
using aluminium electrode while Cr, Cu, Zn and Ni were removed up to 100, 78.57, 75.48
and 58.68% respectively using iron electrode electrocoagulation. Chemical oxygen demand,
total organic carbon, total dissolved solids and sulphate were removed up to 83.94, 46.92,
74.16 and 83.66%, respectively in aluminium electrode electrocoagulation while the same
were removed up to 54.83, 77.39, 52.85 and 60.74% respectively in iron electrode electrocoag-
ulation.
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1. Introduction

Industrial wastewater containing heavy metal ions
causes serious health hazards to all living creatures,
when discharged untreated. These might damage
nerves, liver, bones and block functional groups of
vital enzymes [1,2]. Various industrial processes result
in the production of metal bearing waste streams.
Large scale use of heavy metal in different industries
like metal plating, paints and pigments, leather tan-
ning, textile dyeing, printing inks and wood preserva-
tion etc. release significant quantity of heavy metals

into receiving water bodies [3]. Municipal wastewater
also contains significant concentration of heavy metal
which requires treatment before their final discharge
[4]. The removal of toxic heavy metal and other pollu-
tants from industrial wastewaters using conventional
chemical approaches such as adsorption, oxidation–
reduction and chemical precipitation are costly pro-
cesses. These processes require large quantities of
reagents and result in the production of considerable
amount of toxic sludge and secondary pollutants.
Besides this, operational costs of such treatment pro-
cesses are high for treatment of complex wastewater
[5]. Therefore conventional treatment methods are not
very suitable in treating the industrial and municipal*Corresponding author.
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