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1. Introduction – The oil industry has an important role in the world economy, because more than 2 500 

products are produced from crude oil [1], and this occupies a leading position in the energy sector [2].  

However, the environmental impacts of oil exploitation and refining are also significant [3]. In the oil 

exploration, development, and production sector, produced water is generated, this corresponds to the 

largest waste stream generated in the process [4]. The composition of the water produced is complex, it 

depends on reservoir geochemistry, oil characteristics, and extraction methods [5]. Due to the 

composition and large volumes produced of wastewater in the oil industry, many methods have been 

developed and implemented for the removal of contaminants present [3]. Currently, several studies 

focused on electrocoagulation (EC) processes have been developed, which is a promising method for the 

treatment of wastewater, it includes the benefits of coagulation, flotation, and electrochemistry [6]. This 

stands out as one of the most sustainable alternatives for wastewater treatment, as both its installation and 

operation are simple, has a simple configuration (takes up little space), is an odorless treatment, and is 

considered an environmentally friendly treatment [6]. The main objective of this work was to study of the 

EC process as a primary treatment for a synthetic produced wastewater, the effect of the operating 

parameters: electrolysis time, current density, initial pH, and electrolyte concentration, on the treatment of 

synthetic produced wastewater, was studied for the removal of Oil &Grease (O&G) and turbidity. 

 

2. Experimental - All experiments were carried out in batch mode, varying one parameter at a time and 

keeping the others constant. The volume of synthetic water treated in each experiment was 1000 mL. An 

aluminum plate (20cm x 3cm x 0.3cm) was used as an anode and a stainless-steel plate (20cm x 3cm x 

0.3cm) was used as a cathode. The electrodes were installed vertically with a gap of 1 cm between them 

and with a submerged height of 12 cm. Anode’s area was 60 cm2.  

 

3. Results and Discussion - The results indicate that the increase in electrolysis time and current density 

improves the removal of contaminants, while the electrolyte concentration does not significantly affect it. 

Removal of O&G and turbidity is not as effective at low pH; it increases and achieves the best results 

when the pH is close to 5-8. Finally, the results showed that the electrocoagulation process is effective in 

the reduction of O&G and turbidity, reaching removals greater than 99% in both cases. 
 

4. Conclusions - The EC process is a viable option for the treatment of oil-produced water, especially in 

the removal of O&G, since more than 99% was removed. The increase in electrolysis time and current 

density improves the removal of contaminants, as they directly affect the dosage of dissolved metals and 

hence the concentration of coagulant. However, after a period of EC, there are no significant changes in 

the removal of O&G and turbidity, and the energy efficiency of the operation is lost, so it would be worth 

making optimization of these parameters according to the treatment objectives.  
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