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Abstract

Over the past few decades, the accumulation and fragmentation of plastics on Earth's surface has resulted in
a number of long-term climate and health risks. plastic-based materials, particularly microplastics (MPs; They have
received a lot of attention from scientists all over the world because of their bioaccumulation, non-biodegradability,
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amount of microplastics.” e release of MPs from disposable masks,
according to them, was also it uenced by exposure time and shear
intensity [7].

Identi cation of MPs and their detection

MPs with a wide range of characteristics are produced as a result
of the worldwide excessive use of commodity plastics. It is necessary to
identify and evaluate MPs in order to effectively eliminate them from
aquatic systems. A wide range of physical and chemical methods are
used to quantify MPs because a single identi cation method may miss
some types. Physical detection is frequently used to quickly, cheaply,
and easily identify MPs based on their size, color, and appearance [8].
Physical detection can be used to identify colored and larger MPs (>500
m), but smaller MPs cannot be effectively removed. As a result, chemical
methods are used to determine the MPs' structure and composition.
Examples include non-destructive techniques like SEM-EDX, PLM,
FTIR, Raman spectroscopy, and GC-MS.

Morphological identi cation

Scanning electron microscopy (SEM) is frequently used to
morphologically analyze MPs because it provides information about
MPs' surface texture and ﬂformities that help distinguish them from
other wastewater materials.” —fis is because SEM takes high-resolution
pictures of the MP's surface.” is method is frequently utilized in
conjunction with the Energy Dispersive X-ray spectroscopy (EDX)
method for the purpose of analyzing the MPs' components. Due to its
high cost, low efficiency, and inability to detect colored MPs, SEM-EDX
is not suitable for use in the detection of MPs. In order to improve SEM-
EDX's capability of detecting MPs# uorescent dyes such as Safranin T,
Nile Red, and# uorescein isophosphate are frequently stained on MPs
at high temperatures to reduce error probability [9].

With the help of PLM and other cutting-edge microscopy
techniques, the type of MP can now be precisely identi ed. Using the
polymer's anisotropic property, the PLM method involves passing

T‘unpolarized light through MP particles placed between cross-polarizers.
e polarized light produced by the polarizers shows the crystallinity of
MPs, making it simpler to identify the type of MP polymer. It is possible
to use it with opaque and thick samples, but it is not a reliable method.

Chemical structure and composition identi cation
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in global plastic production and use in the coming years. In addition
to their physicochemical properties—size, crystallinity, shape, density,
and so on—microplastics are il uenced by a wide variety of natural
conditions, as this study demonstrates. in the formation, development,
and transport of their bodies. To ensure that microplastics are effectively
removed, it is necessary to quantify and identify them. However,
there are some drawbacks to using visual analysis and spectroscopic
methods together to locate microplastics in aquatic systems. Given
the enormous amount of MP waste produced worldwide, better
methods for MP detection and identi cation must be developed to
reduce misidenti cation. Numerous treatment techniques have been
developed to facilitate the quick and efficient removal of MP waste
from wastewater. Combining traditional and cutting-edge techniques
like CFS, membrane ltration, adsorption, and biological degradation
can lead to removal efficiencies of up to 99 percent. Particle selectivity,
membrane fouling, adsorption site blockage, and non-reusability are
all issues with these treatment approaches. In addition, the effects
of polymer size, shape, and type on removal efficacy are unknown.
To improve these technologies' MP removal capabilities, addigpnal
research into these methods is required due to their limitations.” e
majority of studies have examined how toxic microplastics are in the
marine environment, but they have not examined how they affect
the soil biota or human health. Additionally, additional research is
required to determine the in vivo effects of microplastics on human
cells. At the international, national, and local levels, efforts are being
made to combat MP waste accumulation because the accumulation
of microplastic waste has reached epidemic proportions worldwide.
Certain protocols and infrastructure have been enforced in order to cut
down on the number of MPs that are produced in the future.
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