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Effective Process Conditions and Reactor Design
Parameters for Oil Separation by Electrocoagulation

S. L. J. Wijeyekoon, R. A. K. P. Abeysinghe, U. Karunaratne and M. W. Jayaweera

Abstract: Thermal power generating plants, service stations and oil refineries generate oily wastewaters
which are recognized to be a severe threat to aquatic environments. Electrocoagulation has received
considerable attention lately as a clean technology option yet absence of reactor design criteria and
scientific understanding of the complex phenomena involved remain as a drawback to its widespread
application. Laboratory experiments were conducted to determine the optimum operating parameters
such as electrode type, influent pH, initial oil concentration, electrode polarity change, electrode surface
area: reactor volume, current density and electrode spacing on COD removal efficiency. The effective
pH for oil removal is dependent on the anode material used. A pH of 4 is suitable when Al is used
where as the effect of pH is negligible for iron electrodes. High removal efficiencies are obtained for
moderate oil concentrations of 400-500mg/l as COD. The optimum current density and electrode
surface area to volume ratio were 46.9 A/m2 and 8.5 m2/m3 respectively. The electrode polarity switch
leads to rapid dissolution of the electrodes and improved COD removal efficiency. The developed
design parameters enable the design of low cost compact treatment units that could be powered by DC
sources for effective oil separation from wastewaters.
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1. Introduction

Industries such as edible and crude oil
refineries, petrochemical and thermal power
generation plants, service stations, restaurants
etc. produce oily wastewaters that are
recognized to be a formidable challenge to treat
and constitute a major threat to the local
environments and eco systems. In thermal
power plants the oily wastewater is generated in
heavy fuel oil separators, machine shop, from
steam cleaning in workshops, radiator cleaning,
from fuel unloading by road tankers and during
cleaning of engine parts. In garages, dismantling
of engines and removal of used oil from the
engines are the main sources of waste oil
generation. In addition, waste oil is generated
from repairs to crankcase, gearbox, brakes and
such other parts of vehicles. Leaking flanges,
pumps, storage tanks, filling and decanting
operations in refineries, food preparation and
cleaning operations in both small and large
restaurants generate oily wastewaters. Varying
concentration of hydrocarbons are common
constituents in industrial wastewaters and can
be found as free floating, emulsified, dissolved
or absorbed to suspended solids. Effluents with
waste oil cause both surface and ground water
pollution leading to destruction of sensitive eco
systems and contamination of drinking water

sources. The resulting effects on tho
environment include; impact on f i sh
populations, destruction of phyto-planktons
and on aesthetic quality of receiving water
bodies. Further effluents discharged to crop
fields badly affect soil permeability and hence
crop productivity.

The majority of oil and grease removal
technologies are physical separation unit
operations that make use of the difference in
density of water and oil. However oils and fats
are partly soluble in water and are present in
separable, dissolved and emulsified states. Most
of the technologies used remove only the
separable fraction of oils and fats and therefore
has only a limited effect in reducing the COD
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