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Fig. 1-Sampling points from the distribution network of Khorramabad city using ArcGIS 10.5

software
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Fig. 2- Images of microplastic particles in Khorramabad drinking water using a light binocular
microscope
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Fig. 3 - Frequency of microplastics based on size (a), color (b), shape (c), and polymer (d) in all

samples
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Fig 4- Spatial distribution of microplastics in the city of Khorramabad, using geographic information
system zoning, in wet and dry seasons
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Abstract

In today's world, microplastics are recognized as emerging pollutants in the atmosphere, terrestrial and
aquatic ecosystems, as well as in food and beverages. These particles have the potential to pose serious
threats to biodiversity and human health. The aim of this study was to comprehensively assess the
concentration, types, and sizes of microplastics in the urban distribution network of Khorramabad. In
this research, water samples were collected from 31 points within the city's water distribution network
during the months of March, April, july, and August of 1403 (2024). Microplastic extraction methods
included chemical digestion and separation based on density differences. Particle identification was
performed using a stereo microscope and Raman spectroscopy. Of the total 62 samples collected, 46
contained microplastics. The results also revealed that the average concentration of microplastics in
the drinking water of Khorramabad was 1.46 particles per liter, with the dominant type of particles
being white fibers (ranging from 150-1500 um) and polymers such as polyethylene, polypropylene,
and polystyrene. No statistically significant difference was observed between the different sampling
points (p-value = 0.25). These variations could be attributed to factors such as water storage methods,
filter efficiency, human activities, and geographical conditions. The findings highlight the presence of
microplastics in the drinking water of Khorramabad and emphasize the need for implementing control
measures and continuous monitoring.

Introduction

Microplastics, plastic particles ranging from 1 to 5 millimeters in size, are categorized into two
main types: primary (directly manufactured) and secondary (resulting from the degradation of larger
plastic items). These particles exhibit diverse morphologies, including fibers, granules, and irregular
fragments, and are predominantly composed of polymers such as polyethylene, polypropylene,
polyvinyl chloride, and polystyrene. Numerous studies have reported the detrimental effects of
microplastics on human health, encompassing immune system disruption, oxidative stress,
cytotoxicity, metabolic disorders, neurotoxicity, mutagenicity, and carcinogenic potential. These



particles can penetrate tissues like muscles and the brain, and traverse the intestinal wall to enter the
bloodstream and lymphatic system, potentially leading to inflammation and impaired immune
function. The precise mechanisms of microplastic biological effects are still under investigation, but
are generally categorized into physical (related to size, shape, and concentration) and chemical
(stemming from toxic additives). Human exposure to microplastics occurs through the food chain,
consumption of contaminated water, and inhalation of airborne particles. Research from 2023
confirmed the presence of microplastics in all human stool samples analyzed across Europe and Asia.
Drinking water, due to daily consumption, represents a significant exposure pathway. Although
comprehensive research in this area is limited, existing data indicate the presence of microplastics in
both bottled and tap water. The first reports of microplastic identification in municipal tap water were
provided by (Eerkes-Medrano, Thompson, and Aldridge 2015; Kosuth, Mason, and Wattenberg 2018;
Mason, Welch, and Neratko 2018).This study aims to investigate the presence and characterize the
guantitative and qualitative aspects of microplastics in the drinking water supply system of
Khorramabad city in 2024. Through precise analysis of the concentration, size, shape, and chemical
composition of microplastics at various points within the water distribution network (household tap
outlets), this research seeks to provide valuable evidence regarding the distribution pattern of these
pollutants and to examine potential differences in contamination levels across Khorramabad's urban
water supply network.

Material and methods

In this study, drinking water sampling was conducted weekly during the spring and summer of
2024, encompassing both rainy and dry months, with 3 to 4 samples collected per week. These samples
were immediately transported to the laboratory of the Khorramabad School of Public Health. The
microplastic extraction method involved two main stages: 1) Filtration and organic matter digestion:
Water samples were filtered, and their organic matter was digested with hydrogen peroxide. 2) Density-
based separation: Microplastics were separated from other particles using a zinc chloride solution and
centrifugation. Finally, microplastics were counted and identified using a stereo microscope based on
their physical characteristics. Microplastic classification was performed based on shape, size, color,
and major axis length. Furthermore, the chemical structure and morphology of 9% of the dominant
microplastics were determined using micro-Raman spectroscopy and scanning electron microscopy
(SEM). Results were reported as microplastics per liter (Abbasi et al. 2022).

Discussion

This study investigated the abundance, physical characteristics, and chemical composition of
microplastics in drinking water in Khorramabad city during wet and dry seasons. The results indicated
average microplastic abundances of 5 and 2.1 particles per liter in the wet and dry seasons, respectively,
with the predominant particle size ranging from 150 to 1500 micrometers. Fibers were the most
dominant microplastic morphology in both seasons, which was associated with urban wastewater
discharge and household activities. White was also the most prevalent color of microplastics. Micro-
Raman spectroscopic analysis identified polyethylene (50%), polypropylene (30%), and polystyrene
(20%) as the most dominant polymers. The high abundance of polyethylene and polypropylene was
attributed to global demand, domestic consumption, and extensive use in packaging industries and
water distribution networks. The absence of a statistically significant difference in the spatial
distribution of microplastics across the city, coupled with the presence of microplastics in treated water,
underscores the importance of investigating potential contamination sources throughout the water
treatment and distribution processes, even though Khorramabad's primary water source is groundwater
(Pivokonsky et al. 2018; Tong et al. 2020).
Conclusion

This study investigated the presence and characteristics of microplastics within the drinking water
distribution network of Khorramabad city. The overall mean abundance of microplastics in this



network was estimated to be 1.46 particles per liter, with 46 out of 62 samples containing microplastics.
White fibers, ranging in size from 500 to 750 micrometers, constituted the most dominant type of
microplastics identified. Spectroscopic analyses confirmed the presence of polyethylene,
polypropylene, and polystyrene in the samples. The mean concentration of 1.46 particles per liter is
likely associated with the water hardness in Khorramabad and the resulting resistance to abrasion and
corrosion in water pipes. Despite observed variations in quantities, statistical analysis revealed no
significant difference in microplastic abundance across different urban areas (P=0.25). These minor
discrepancies could stem from various factors, including the type and methods of water storage,
filtration inefficiencies, inadequate infrastructure maintenance, human activities, and geographical
conditions.
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