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Abstract

Produced water from oil fields contains complex dissolved organic and inorganic species,
including Ca**, HCO;~, and C0s*, which induce CaC0O; scaling and hinder waterflooding
operations. This study investigated the performance of electrocoagulation (EC) and
ultrasonic-assisted electrocoagulation (sono-EC) for treating native produced water from
Iindonesian oil fields, focusing on scaling ion removal, floc structural characteristics, and
hydrogen evolution. Experiments were conducted at pH 5, 7 and 9 using Al-553168
electrodes under constant current conditions, with intermittent sonication applied to
enhance Al** release and suppress electrode passivation. The results demonstrated that
pH 7 provides optimal conditions for the formation of stable amorphous AlfOH)s flocs.
Scanning electron microscopy analysis revealed a porous lamellar morphology that
promotes ion adsorption and co-precipitation, resulting in the highest removal efficiencies
of Ca**, HCOs™ and chemical oxygen demand (COD). Sonication further enhanced process
performance by inducing cavitation-driven micro-mixing, accelerating floc growth, and
increasing hydrogen evolution. Brunauer-Emmett-Teller and Barrett-loyner-Halenda
analyses confirmed pronounced pH-dependent differences in floc porosity and surface
characteristics, which mechanistically explained variations in jon capture behaviour.
Overall, the sono-EC operated at neutral pH offers an effective strategy to mitigate scaling
potential, while hydrogen evolution is used as an electrochemical indicator of cathodic
surface activity.
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