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ABSTRACT

Background: Microplastics pose a significant threat to aquatic ecosystems and human health
due to their inherent persistence and recalcitrance to biodegradation. In this study, the efficacy
of photocatalytic ozonation using a g-CsNa/NH2-MIL-125(Ti)/TiO2 nanocomposite was
investigated for the degradation of polyethylene microplastics in aqueous media.

Materials and Methods: The synthesized nanocomposite was characterized using FTIR,
XRD, UV-Vis DRS, FESEM, TEM, EDX, and BET analyses. Subsequently, its performance
in the photocatalytic ozonation process was evaluated. The operational parameters, including
pH, catalyst dosage, ozone concentration, reaction time, and initial pollutant concentration,
were optimized using an experimental design approach and response surface methodology. In
addition, reaction kinetics, the effects of inorganic ions, scavenger tests, TOC decrease, and
catalyst recyclability were investigated.

Results: Characterization results indicated that the synthesized nanocomposite possessed a

mesoporous structure with a specific surface area of 151.51 m? g™* and effective visible light
absorption (Eg = 1.86 V). Under optimal conditions (pH = 6.16, catalyst dosage = 0.44
mg/L, ozone concentration = 3.5 g/min, and reaction time = 52 min), a temoval efficiency of
97.4% was achieved. The degradation process followed pseudo first order kinetics, and a
significant synergistic effect between photocatalysis and ozonation was observed.
Furthermore, hydroxyl radicals and singlet oxygen were identified as the dominant reactive
species.

Conclusion: The g-CsNa/NH2-MIL-125(Ti)/TiO2 nanocomposite demonstrated efficient
and stable performance in the photocatalytic ozonation process and can be considered a
promising catalyst for the removal of microplastics from aquatic environments.

Keywords: Polyethylene microplastics, Photocatalytic ozonation process, Nanocomposite,
Advanced oxidation processes, Water treatment
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