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1. ABSTRACT 2. INTRODUCTION
Microplastic contamination in water is a growing concern, prompting the search for effective Microplastics (MPs) are a growing global concern, garnering significant attention from both the scientific community and the public. They originate from various sources, including synthetic fibers, industrial processes, household dust,
removal methods. This review illustrates magnetic extraction using magnetized magnetite and plastic surface degradation. Fibers account for 52.7% of microplastics in municipal wastewater treatment plants. Additionally, the use of microbeads and resin pellets in products like personal care items and cosmetics further

Increases microplastic emissions into wastewater treatment plants through municipal effluent discharge systems. These plastic particles, ranging in diameter from 1um to 5 mm, are collectively termed microplastics. Various methods
exist for microplastic removal. Al-based salts use coagulation to remove polyethylene microplastics, though with less than 40% efficiency. Biochar filtration achieves over 95% efficiency in immobilizing 10-pm-diameter microplastic
spheres. Sedimentation in wastewater treatment plants effectively removes plastic particles sized 27 to 149 um. GrbicC et al. introduced a magnetic extraction method, involving magnetizing plastics with Fe-coated nanoparticles like iron

nanoparticles. These nanoparticles show high adsorption capacity due to their large surface-to-
volume ratio. Various oil-based ferrofluids used as surfactants enhance Fe;O, efficiency. Optimal

ferrofluid fo_rr_nfjlat'on (oll: magr_]et'te ratio 1:2.5) achieved 98.05% m_'CrOplaSt'C removal from oxide or magnetite (Fe;O,), preferred for their low toxicity and super-paramagnetic properties. These nanoparticles exhibit high effectiveness in hydrocarbon removal from water. Additionally, small super-paramagnetic magnetite
water. In artificial seawater, maximum removal rates reached 98%, and in pure water, up to 94%. nanoparticles offer cost-effectiveness, high sorption rates, and reusability. Nano-ferrofluid, with its high surface area, is promising for industrial applications such as oil spill cleanup. Chen et al. demonstrated its efficacy in anionic dye
Fe;O, nanoparticles offer a cost-effective, sustainable solution for microplastic removal and show removal, achieving 95% adsorption capacity in 2 minutes. Microplastics, harmful to both humans and animals, contain additives like dyes and plasticizers, notably phthalates, linked to toxicity, carcinogenicity, and mutagenicity.
promise in purifying water from other contaminants like carcinogens, organic dyes, bacteria, and Phthalates, prevalent in household dust, human urine, and breast milk, show associations with asthma/allergy occurrence, especially in children, and shorter pregnancy durations. Bisphenol-A (BPA) shares similar reproductive toxicity,

while polyvinyl chloride (PVC) is considered highly toxic due to its carcinogenic monomer and hazardous additives. Studies reveal microplastics' and their additives' cytotoxic, oxidative stress-inducing, and allergen-producing effects at
a cellular level, particularly with polypropylene microplastics.
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