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Abstract: To overcome the issues of low efficiency, long processing time, and high energy
consumption in the treatment of emulsified oil wastewater by electrocoagulation, this study developed a
novel magnetic demulsifier (PCNF) using nano—Fe,0, as the coagulation core, sodium carboxymethyl
cellulose (CMC—Na) as the binder, and polyferric sulfate (PFS) as the raw material, thereby forming a
combined system of electrocoagulation and magnetic demulsifier. The experimental results showed that,
compared to traditional coagulants, the combination of electrochemistry and PCNF exhibited higher
decontamination efficiency. The optimal dosage of PCNF was 2.0 ¢/L, resulting in the residual COD
concentration of 43 mg/L. and the oil content reduced to 3.72 mg/l. in the emulsified oil wastewater.

Further optimization of the PCNF dosage, by adjusting the addition strategy to 1.5 g/L. PCNF + 0.5 ¢/L
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calcium chloride, resulted in the residual COD concentration of 46 mg/L. and the oil content of 5.08 mg/L,
while the electrolysis time was shortened to 90 min. Compared to using PCNF alone, the cost was
significantly reduced, achieving efficient demulsification and oil removal while also realizing cost savings.
Using COMSOL software to simulate the aggregation of emulsified oil droplets, it was found that under the
influence of an electric field, the demulsification of oil droplets depended on the electric field strength
and the oil-water interfacial tension. The addition of the demulsifier could reduce the oil-water

interfacial tension, thereby promoting oil droplet aggregation and accelerating the demulsification process.
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Fig.10 Changes in Zeta potential and average particle size
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