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Abstract

In recent years, concerns have grown regarding environmental
pollution caused by plastic and microplastic particles due to their significant
risks to ecosystems and human health. Studies have shown that conventional
water treatment plants are inefficient in removing these particles, making
treated water a major source of microplastic contamination in aquatic
environments.

In this context, the present study aimed to treat microplastic
particles of polyvinyl chloride (PVC) from an aqueous medium using solar
photolysis in a batch reactor. The process employed green-synthesized iron
nanoparticles derived from pomegranate peel extract as an effective and
environmentally friendly photocatalyst.Changes in the surface morphology
of both the iron nanoparticles and the PVC microplastics before and after
photolysis were examined using Scanning Electron Microscopy (SEM),
while Fourier Transform Infrared Spectroscopy (FTIR) was employed to
detect structural and functional modifications. The study also utilized
Response Surface Methodology (RSM), based on Central Composite Design
(CCD), to analyze the influence of four key operational parameters: catalyst
concentration, microplastic mass, pH, and sunlight exposure duration on
removal efficiency.The results revealed that the green iron nanoparticles
exhibited high photocatalytic activity, achieving a maximum PVC
microplastic removal efficiency of 95% under optimal conditions: a catalyst
concentration of 50 mg/L, microplastic mass of 5 mg, pH of 3, and 30 days
of exposure to natural sunlight. Analysis of Variance (ANOVA) and the
resulting regression equation confirmed the high accuracy and predictive
capability of the RSM model, as evidenced by the strong agreement between

experimental and predicted values.



Abstract

This study highlights the significance of using green nanocatalysts
synthesized through eco-friendly methods—such as fruit peel extracts—as
sustainable solutions for microplastic pollution treatment. It also opens
promising avenues for applying this approach in water treatment plants while
minimizing reliance on non-renewable energy sources and harmful

chemicals.



