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Abstract

Microplastic pollution is a critical environmental issue that poses significant risks to ecosystems and
human health. Due to their small size (less than 5 mm), microplastics can widely disperse and contaminate
aquatic environments, making them difficult to remove. This study aimed to develop a prototype device for
capturing microplastics in water sources by employing a sedimentation process combined with magnetic
separation. |

In this study, the effect of the amount of surface-modified magnetic particles (Fe;O,) with lauric acid
on microplastic capture efficiency was investigated. The results demonstrated that the synthesized magnetic
material was effective in capturing microplastics. An increase in the amount of magnetic particles led to
higher removal efficiency, with a maximum of 97.9% achieved using 50 mg of magnetic particles.

Furthermore, a prototype device integrated with the magnetic particles was designed for microplastic
removal. This approach presents a novel and efficient method for managing microplastic contamination in
water sources. The captured microplastics can be easily separated using a magnetic field, and the magnetic
particles can be reused, reducing operational costs. This system also shows strong potential for future
development as a water treatment technology, contributing to the sustainable reduction of microplastic-

~ related risks to the environment and human health.
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