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ABSTRACT

According to the new findings of scientists, millions of tons of waste from plastic
materials enter the oceans every year. Accumulation, decomposition, and penetration
into organisms' life cycle and feed cycle pose a serious threat to the health of humans
and the global ecosystem. The production of plastic materials worldwide has
increased dramatically in recent years. Any plastic material that is consumed and
then enters nature and seas as waste may be divided into many pieces and pollute the
environment. Microplastics are directly transferred to the rivers and the sea through
sewage or landfill leachate. Microplastics are bioavailable to organisms due to their
small size. Their composition and relatively wide surface have made them suitable for
absorbing organic pollutants. This article investigates the characteristics, sources of
production, ways of entering and its effects on the environment, introduction and
identification-analysis methods of these particles. Among the visual methods, the new
method of qualitative and quantitative identification of microplastics using
colorimetry with the help of fluorescent dyes has been noticed.
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Figure 1: Global microplastic map and ranking for marine and freshwater environments [2].
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Figure 2: The average composition of plastic types identified from the landfill in the environment of Mataram city [6].
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Figure 5: (a) Analysis of 100 nm polystyrene beads using a AFM-IR (NanoIRTM); (left) AFM Image and (right) matching the acquired spectrum from
the white-colored spots (colored square) with the library (polystyrene), (b) combination of particle image analyzer and Raman spectroscopy (Morphologi
G3-IDTM) for analyzing particle shapes and chemical composition (Adopted from Materials Talks from Malvern, 12 October, 2012), and (c) Nile Red
stained microplastic particles in a neuston net sample and their subsequent identification using FT-IR (upper; polyethylene and lower; polypropylene).
AFMIR analysis was supported by Anasys Instruments [21].
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Figure 6: Examples of Fourier transform infrared spectra (top, in red) of detected microplastics and the corresponding reference spectra from the Sadtler
Library (bottom, in black). The horizontal axis represents the spectral range and vertical axis represents absorbance. (a) Polyethylene terephthalate. (b)
Chlorinated polyethylene, (c) Polytetrafluoroethylene. (d) Polystyrene. (e) Poly (ethylene:propylene). (f) Rayon[28].
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Figure 7: Images of different shapes of microplastics in biological samples. The arrows indicate fibers (a-d), fragments (e and f), the film (g) and
granules (h and i). Scale bar = 100 pm [28].
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Figure 8: Identification of microplastics with SEM-EDS: (al-d1) are SEM images, and (a2—d2) are the corresponding EDS spectra of the white boxed
region. Some particles were identified as microplastics (al—c1), and the others were identified as non-plastic (d1) [28].
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Figure 9: Reanshionship between plastic types and shapes [34].
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Figure 13: Nile red synthesis method [35].
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Figure 17: Photos under amicroscope (left) and a fluorescencemicroscopewith excitation and emissionwavelength of 534-558 and 515-565 nm(middle)
and 534-558 and N590 nm(right) for the Nile Red stained low density (a) polyethylene (LDPE), (b) polypropylene (PP) and (c) expanded polystyrene
(EPS). [33].
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Figure 18: Identification of microplastics in biological samples microscope (left) and a fluorescence microscope (right) after Nile Red staining: (a) an
expanded polystyrene (EPS) particle with plant remnants, (b) an amphipod carapace and (c) a polyethylene particle among organic remnants [33].
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Figure 19: Identification of microplastics separated from beach sand samples under a microscope (left) and a fluorescence microscope (right)

after Nile Red staining: (a) an expanded polystyrene (EPS) particle with plant remnants, (b) an amphipod carapace and (c) a polyethylene particle
among organic remnants[32].
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Figure 20: (a) Stained particles of PVC (pipe) using acetone, (b) PS

(food container) using n-hexane, and (c) PET fibres using chloroform
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