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Fig. 1 Experimental system of reverse electrodialysis reactor coupled with electrocoagulation for
emulsified oil wastewater treatment
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Fig. 2 Variation of inter-plate voltage and oil removal rate with time at different electrode combinations
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Fig. 3 Variation of inter-plate voltage and oil removal rate over time at different plate spacing
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Fig. 4 Variation of inter-plate voltage and oil removal rate over time at different supporting electrolyte concentrations
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Fig. 6 Variation of inter-plate voltage and oil removal rate over time at different initial pHs
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Fig. 7 Variation of inter-plate voltage and oil removal rate over time at different temperatures
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Treatment of emulsified oil wastewater by the coupling system of reverse
electrodialysis stack and electrocoagulation
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Abstract Based on an experimental study using the RED-EC coupling system powered by SGE energy to treat
simulated emulsified oil wastewater, the impacts of the electrode material, plate spacing, supporting electrolyte
concentration, initial pH and temperature of the wastewater on the removal rate were investigated. The results
show that the coupled wastewater treatment system using iron anode material had higher oil removal rate than
the aluminum anode material. The oil removal rate of coupled wastewater treatment system was affected by the
variations of plate spacing and oily wastewater parameters (conductivity, initial pH and temperature). Too large
or too small plate spacing was bad for the oil removal rate of the system, in the studied system, the best plate
spacing of the electrocoagulation was 1 cm.When the conductivity of wastewater was very low, the oil removal
rate of the system was also low, and appropriate addition of supporting electrolytes could quickly increase the oil
removal rate of the system. The oil removal rate was higher under neutral or slightly alkaline conditions. The
higher the temperature, the higher the oil removal rate of the system. In the experimental range, the oil removal
rate of 2 L simulated emulsified oil wastewater with a mass concentration of 1 g-L™" could reach 98.39% after
60 min electrocoagulation treatment .

Keywords reverse electrodialysis; eletrocoagulation; emulsified oil wastewater; removal rate
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