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Abstract
Abstract

The study evaluated the efficiency of removing plastic particles
using home purification systems. The study focused on two types of home
water purification systems: water cooler filters (WCF) and home reverse
osmosis (RO) filter systems. The study was conducted from July 2023 until
December 2023. Samples were collected of water before and after entering
the water cooler filters (WCF) for 24 homes on the left side and 11 homes
on the right side of the city. Samples were also collected from water before
and after entering the home reverse osmosis filters for 12 homes distributed
in the city of Mosul. Bringing the number of study sites to 47 in the city of
Mosul, samples are taken from each site in three replicates for each sample
before and after leaving home purification systems. Bringing the total
number of samples studied to 282 samples. To calculate the removal
efficiency of the filtration systems, water samples were taken before entering
the filtration systems (tap water) and after passing through the filtration
systems. The number of plastic particles, their shapes, and colors were
determined using an anatomical optical microscope, as well as their sizes
using a scanning electron microscope, and the chemical composition of the

polymer particles was diagnosed using infrared spectroscopy.

The results of the microscopic examination showed that the
efficiency of removing microplastic particles from water filtered by water
cooler filters ranged between (0 - 73) %. While the efficiency of removing
these plastic particles from treated water using reverse osmosis systems

ranged between (30 to 93) %.

Microplastic particles were classified using an optical anatomical
microscope according to their shapes into (fibers, fragments, films, and
foam) as well as other forms that are difficult to distinguish. The results
showed that the forms of fibers and fragments were dominant over the other

forms, and they were estimated at 91.5 % in the water filtered by water cooler
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filter systems and 94% In the water treated by home reverse osmosis

systems, it was also classified according to its color into (transparent, black,
blue, red, orange, white, green, yellow, and other colours). The examination
results showed that the transparent color was the dominant color in all study
sites with a percentage of 57.5 % in water filtered by water cooler filter

systems and 52% in water treated by home reverse osmosis systems.

Using a scanning electron microscope, the sizes of microplastic
particles were determined and classified into groups, which are less than >10
micrometers, (10-50) micrometers, (50-100) micrometers, and (100-200)
micrometers. The percentage of plastic particle sizes was then evaluated
according to these groups, and the results showed that sizes less than >10
micrometers are the most abundant compared to the rest of the sizes, at
39.5% in water filtered by water cooler filter systems and 45% in water

treated by home reverse osmosis systems.

The types of plastic polymers were also diagnosed using infrared
spectroscopy, and six types of polymers were identified for the particles after
analysis, which are (polyvinyl chloride, polyamide, polyethylene
terephthalate, polyethylene, polypropylene, and polystyrene). The results of
the diagnosis showed that polyvinyl chloride was the most common type.
Abundance compared to other types, at a rate of 60.5% in water filtered by
water cooler filter systems and 58% in water treated by home reverse
osmosis systems. The risk of each polymer type was evaluated and the total

risk was found.




