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Abstract : Addressing oily wastewater treatment is cri�cal to mi�ga�ng environmental damage caused by industrial

discharges that harm marine and terrestrial ecosystems. Conven�onal techniques like centrifuga�on, gravity
separa�on, and chemical-physical membrane separa�on o�en struggle with stable and microemulsified oil in
wastewater. Addi�onally, many rely on toxic chemicals, posing risks to aqua�c life and highligh�ng the
demand for sustainable, eco-friendly alterna�ves. This thesis explores recent advancements in oil removal
methods, including superhydrophobic sponges, magne�c coagulants, and electrocoagula�on with
biocompa�ble coa�ngs. Superhydrophobic sponges, incorpora�ng materials like �tanium dioxide, carbon
soot, and hexadecyltrimethoxysilane (HDTMS), achieve a 99.9% oil absorp�on rate and a water contact angle
of 151°, offering a low-cost, recyclable solu�on for scalable wastewater treatment. Magne�c coagulants,
formed by combining chitosan with ferrous ions through one-step coprecipita�on, exhibit 99.26% oil
separa�on efficiency and poten�al applica�ons in environmental cleanup, microbiology, and medicine.
Electrocoagula�on using chitosan-coated aluminum electrodes provides a chemical-free approach, with 99%
separa�on efficiency for ar�ficial oil-water emulsions. By op�mizing parameters like electrode spacing,
voltage, and treatment dura�on, this method enhances sustainability and reduces opera�onal costs through
electrode reuse. These innova�ons demonstrate significant progress in eco-friendly wastewater
management, offering effec�ve and sustainable alterna�ves to tradi�onal methods while reducing chemical
dependence and environmental risks.
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