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Abstract

Wastewater treatment by electrocoagulation (EC) process has been investigated as a potential process for a sustainable wastewater
management scheme. In this work, a process for the treatment of three different pollutants by the EC process in the presence of a
magnetic field (MF) has been tested experimentally. The main aim of this study is to prepare the EC unit for scaling up and utilization
with real wastewater. In this work, we introduce a novel configuration of MF using four solenoids to induce the motion of ions
generated in the vicinity of the anodes. The efficiency of the EC process was quantified as the total pollutant removed compared to
the influent concentration of the pollutant. The treatment is performed in batch mode using four sets of iron electrodes connected in
a monopolar assembly. Three operating variables were examined for their effects on removal efficiency: the applied voltage,
electrolyte concentration, and the effect of the MF. The experiments revealed that an applied voltage of 8 volts (3.44 mA/cm?) was
sufficient to pursue 90% removal of pollutants in almost 20 minutes, and it is recommended from an economic point of view. Using
four sets of iron-cored solenoids at a MF intensity of 1T, the removal efficiency has been enhanced for dye and oil wastewater,
while it has not been enhanced for dairy wastewater. Moreover, using the finite element method magnetic simulator (FEMM), it
was indicated that only 11% of the magnetic flux is directed to the electrochemical cell region. To shed some light on the economics
of the process, energy requirements and anode consumption were calculated for 20 minutes of contact time under different operating
conditions. The results revealed that the EC system utilized energy of around 0.3 kWh/kg of pollutants. Energy consumption was
proven to be comparable to other commercial processes.
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