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Background: Microplastic pollution has emerged as a significant environmental crisis, posing
a serious challenge to human health and ecosystem sustainability, particularly within urban
wastewater treatment systems. This study aimed to investigate the abundance, physical
characteristics, and chemical composition of microplastics in the effluent of the Zabol urban
wastewater treatment plant.

Materials and Methods: Sampling of the treated effluent was conducted in the winter of
2024. Three samples, each with a volume of 10 liters, were collected from the effluent of the
wastewater treatment plant. For microplastic separation, the samples were passed through
sieves of various mesh sizes, followed by chemical digestion and density-based separation.
Microplastics were identified and categorized using optical microscopy and Fourier-transform
infrared spectroscopy (FTIR).

Results: The results indicated that the highest mean abundance was 26.38 £ 1.08 microplastics
per liter, with particle sizes ranging from 45 to 425 um in the treated effluent. The results of
the ANOVA test showed that film particles, with a mean abundance of 27.58 = 1.08
microplastics per liter, accounted for the largest proportion compared to other forms (fibers,
fragments, and foams), with a statistically significant difference (p < 0.05). FTIR analysis
revealed a considerable diversity of polymers among the detected particles. Among them,
polyethylene (PE) showed the highest relative abundance (21.46 £ 0.9), representing the
dominant polymer type.

Conclusion: The results of this study provide a clear picture of the status of microplastics in
the effluent of this wastewater treatment plant. They also highlight the necessity of continuous
monitoring, identification of potential sources, management of lightweight plastic waste,
reduction of single-use packaging consumption, and the need for further studies on the
pathways and environmental impacts of microplastics in arid and water-scarce regions,
especially due to the continuous use of this effluent for irrigation of surrounding agricultural
lands.
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