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Abstract
Abstract

The issue of street dust pollution is primarily related to the levels of
microplastic particles (MPs) and heavy metals, which raises concerns about
their potential environmental risks. In this study, forty street dust samples
were collected with three replicates for each sample from various areas
(residential, commercial, industrial) to reach a total of 120 samples for both
sides of Mosul city/Iraq, during the period from June 2023 to October 2023.
This study aimed to detect the presence of microplastic particles and study
their characteristics, in addition to estimating the concentrations of twelve
heavy metals and assessing the environmental risks of both particles and
heavy metals in road dust. Through physical and chemical tests of street dust
samples, the number of plastic particles, their shapes and colors were
determined using a stereo microscope, as well as their sizes using a scanning
electron microscope (SEM), and the chemical composition of the polymer
particles was characterized using Fourier Transform Infrared Spectroscopy
(FTIR). The concentrations of heavy metals were also determined using X-
ray fluorescence (XRF). The results of microscopic examination of samples
from both sides of the city showed that the rate of microplastic particles
ranged between 244 and 2914 per 15 grams of dust. Most of these plastic
particles were fragments of shape, and the black color was the dominant one.
The particle sizes were classified into groups of less than 10 micrometers,
(10-50) micrometers, (50-100) micrometers and (100-200) micrometers. The
results showed that the sizes less than 10 micrometers were the most
abundant compared to the rest of the sizes, with a percentage of 43.4% on
the right side and 40.1% on the left side. Moreover, the results of the infrared
spectroscopy analysis indicated that polyethylene (PE) is the most dominant
polymer type compared to the rest of the diagnosed types, with a percentage
of approximately 47% on the right side and 52% on the left side. The hazard

of each polymer type was evaluated and the total hazard for each region was
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found using the hazard index equation; The highest risk indicators were

found in the industrial and commercial areas, and the index was classified as
high level, while in the residential areas the index indicated a level worthy
of attention (Considerable level). As for the results of heavy metal
concentrations in road dust, it was found that the amounts of chromium,
nickel, copper, zinc, arsenic, antimony, mercury, and lead among the twelve
elements studied exceeded the global reference values for natural soils of
both sides. While the results of the statistical analysis showed that most of
the heavy elements have a large variation between the areas (residential,
commercial, industrial), which may be related to the characteristics of the
area, in terms of traffic density, human activities, and materials used for road
surfaces. The extent of street dust contamination with heavy metals was also
evaluated using five criteria; enrichment factor (EF), contamination factor
(CF), pollution load index (PLI), environmental risk (Er), and risk index
(RI). The coefficients of variation (CV) based on enrichment factor values
found that chromium, copper, zinc, arsenic, selenium, cadmium, antimony,
mercury and lead originated from both anthropogenic and natural sources.
While manganese, iron and nickel originated from natural sources only. The
calculated enrichment factor results indicated very high levels of Sb
contamination. The risk index (RI) values for both sides indicated that 30%
of the samples fell within the very high environmental risk classification, and
20% of the samples were classified within the high level of contamination.
The metal that contributed the most to environmental risks in all sites was
mercury. According to the results of the current study, street dust in the urban
environment is contaminated with plastic particles and heavy metals to
varying degrees in quantity and quality, which indicates a real danger to the
environment and living organisms; therefore, it is necessary to take measures

to control road pollutants.




