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Abstract

Abstract

Increasing the rate of plastic production, decreasing it’s recycling and
slowing its decomposition, caused the accumulation of plastic, which is alarming
to the environment and public health. There was a need to conduct this study to
detect the presence of micro and nanoplastic materials in the two water treatment
plant (Al-Baradi’yah plant and Al-Abbas water plant) in Basrah city to indicate
the suitability of drinking water produced from the two treatment plants. The
samples were collected in several stages, namely (raw water, sedimentation
basin water and produced water). Water samples were passed in the three sizes
of stainless steel sieves (0.160, 0.90 and 0.038 mm), as well as, physical and
chemical tests for water were conducted in these plants, as the samples were

collected quarterly for the period from September 2021 to August 2022.

The study included measuring water temperature, pH, salinity, electrical
conductivity, total dissolved solids, and turbidity. In addition, microplastics and
nanoplastics contamination in the water of these plants were determined by
microscopic (dissecting and optical) diagnosis, FTIR spectroscopy technology,
scanning electron microscopy technology (SEM) with energy dispersal analysis
(EDS), in addition to carrying out a laboratory experiment with activated charcoal

treatment of samples contaminated with microplastics.

The results of the physical and chemical tests of the water in the two plants
showed the temperature values ranged between (10.42 - 36 °C), the pH values
were (7.10 - 8.43), the salinity values ranged between (0.525 - 8.90 g/L), the

electrical conductivity values were between (0.867 - 12.65 mS/cm), total
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dissolved solids (678 — 10603 mg/L), and turbidity values between (2.5 — 35.57

NTU) were recorded.

Microscopic investigation showed the presence of microplastics in some of
the samples analyzed in the laboratory, which was represented by filamentous
fibers and fragments, The fibers were prevalent in the sedimentation basin water
(>160 microns) in both study plants and in all seasons. It did not appear in the
raw water tested except for the summer season, and it did not appear in all the
water produced for both plants. As the infrared measurement showed in the
samples collected from the filtered sedimentation basin water with a size of >160
um, a spectrum appeared in the specified area at (1638-1650 Cm‘l), while it
was not recorded in the produced water for both studied plants. The results of
EDS showed the presence of a carbon spectrum for the standard control sample
made of PET plastic, while it did not appear in the remaining samples collected
during the seasons of each of the raw water, sedimentation basins, and produced
water which were filtered from sieves size (0.038 mm), where the samples did
not confirm the presence of Nanoplastics. The treatment experiment proved the
efficiency of using activated charcoal in the laboratory treatment of water

contaminated with microplastics in water by 99%.



