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    Since the time plastics became an inseparable part of our daily life, we have produced unbeatable 8.4 billion tons of plastics. Rivers are contaminated with more than 2.4 million tons of synthetic polymers including microplastics. The term ‘‘Microplastic’’ was first coined in 2004 by Richard Thompson, a marine biologist. Plastic particles within the size range of 5mm – 1 µm are considered microplastics, whereas particles less than 1 µm have been termed as nano-plastics. Polyethylene, polypropylene, polyethylene terephthalate and polyamides comprise the majority of polymer types. These plastic particles can act as carriers of other toxic environmental contaminants such as, polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons (PAHs), plasticizers, pesticides, heavy metals, pharmaceuticals, and poly-fluoroalkyl substances, like perfluorooctanoic acid (PFOA) and perfluorooctane sulfonic acid (PFOS). We are not talking about their presence in just rivers and oceans; these plastic particles are present in much of the air that we breath, the water that we drink, and the food that we eat. In a recent report, the U.S. Geological Survey titled bluntly, “It is raining plastic”, researchers describe how they found plastics in 90 percent of the rainwater samples. In this special issue on, ‘Microplastic Pollution, Causes, Effects and Control, Professor Neeta Raj Sharma, and associates’, describe the source of microparticles (MP), analytical techniques for the determination of MPs, and the impact of MPs on flora, fauna, aquatic and soil environments, with an example of their possible ill effects on human health. The publication of this comprehensive monograph is timely and will be well received by the scientific community.
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    In today's time, microplastic is known as an emerging pollutant. It was first recognized in an ocean, but as the search and analysis continued, it was claimed to be present in fresh water, groundwater, soil and even in the air. Microplastics in the environment can be of two types, the primary source which is made intensively in cosmetic products and the secondary source which is formed due to the degradation of plastics. As the search is increasing, the amount of degraded plastic and the negative impact seem to be increasing.




    There is a lot of confusion about the name of microplastics, because its size starts from < 5 mm. Like its name, its sampling and analysis are also quite complex. As far as the impact is concerned, it is not only harmful in itself, but it also takes the form of a multiple-stressor by accumulating many hydrophobic contaminants in the water.
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      Abstract




      The estimation of microplastic pollution in the terrestrial and aquatic ecosystem is carried out by quantification and identification of the contaminated environment. Microplastic estimation consists of various steps such as sampling, visualization and quantification. Generally, the planktonic net, bongo net, manta net, and neuston net have been used for water sampling. While, grab samplers, tweezers, tablespoons, trowels, shovels, spatulas, or hand picking methods have been used for soil and sediment sampling. The biological sample from the study sites comprises the direct collection of the whole organism or its colony as a sampling unit. However all samples are required to be processed further to extract the microplastic using techniques such as filtration, density extraction, digestion, and magnetic & electrostatic extraction. The digestion method is used for direct characterization such as thermal gravimetric analysis. The identification of microplastic is based on microscopic images which provide the shape, size, colour, and texture of the microplastic surface. Visual identification using microscopes is time-consuming and susceptible to human error as well as a risk of misidentification, which leads to underestimation or overestimation of microplastic pollution. Spectroscopic methods such as ATR-FTIR, µ-FTIR and Raman spectroscopy provide identification and quantification of synthetic polymer. Advance combined analytical techniques have been reported during the last few years such as portable micro-Raman, SEM-FTIR, Pyr-GC-MS, TGA-DSC, and PEE. Priority and care are essential concerning the sampling, storage and handling microplastic samples for the QA/QC for accurate analysis. The present chapter aims to provide a comprehensive overview of the current knowledge of tools and techniques used for microplastic inquiries from an environmental sample.
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      INTRODUCTION




      Plastic pollutants with a fragment size of less than 5 mm are called Microplastics (MPs). They are caused by the physical or chemical degradation of several types of plastics in both aquatic and terrestrial ecosystems [1, 2, 3]. The first report on MPs in the marine ecosystem was found in 1972 with two different polymers including dine rubber and polystyrene. After this event, to date, MPs have been reported throughout the world (192 countries) however, only 44 countries have researched related to MPs. They have been found from various environmental samples including terrestrial and marine-based processes, including domestic and industrial drainage [4], maritime activities agricultural runoff [5] and wastewater treatment plants (WWTPs) effluent [6, 7]. Many recent investigations have revealed that MP pollution has come into our food, sea salt [8] and potable water as well [5, 9, 10]. Increasing MP pollution poses a risk to humans and the environment. The global oceans have also been littered with microplastic pollution as shown in Fig. (1). There are various levels of MPs’s environmental exposure through ingestion of food, breathing air and dermal contact with textile and dust particles from the air. This may cause health issues [11]. Due to the MPs exposure to the environment, all the ecosystems may cause toxicity including oxidative stress, inflammatory lesions and increased risk of neoplasia i.e. abnormal growth of cells or tissues [12]. Therefore, the assessment of MP based on its types and abundance in each sphere of the environment is necessary. In this context, the challenge is to undertake a scientific investigation to minimize ambiguity in risk assessments of known or expected impacts of MPs to develop adequate strategies for its control. There are various analytical techniques including Imaging (to determine the shape, size colour, and texture) and spectroscopy (to identify chemical components/composition) that have been used to estimate the characterization of MPs [13]. Various studies have been published regarding the tools and techniques to analyse microplastic pollution from terrestrial and aquatic ecosystems [6, 14]. The various aspects of MPs analysis such as sample collection, handling, storage, processing, extraction, characterization and quantification of MPs from various components of the environment are discussed in the chapter. To avoid misidentification and reduce or avoid the cross-contamination of MPs during the various stages of analysis, quality assurance and control (QA/QC) is also mentioned along with some recommendations.
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Fig. (1))


      Global distribution of microplastics in oceans. (Redrawn from “Marine Litter Vital Graphics”).

    




    

      



      SAMPLING OF MPs




      There are mainly three approaches for sample collection including selective samples, bulk and volume-reduction. Selective sampling in which, items visible to the naked eye are directly extracted from the environment, such as on the surface of the water or sediment. This approach is simpler, however, there is a drawback that it is more obvious and sometimes heterogeneous types of particles and fibres are ignored because they are in a mixture with beach debris and other living organisms [15]. It is usually used at beaches and lakeshores [16]. Bulk sampling is the method in which the entire sample is taken without reducing its volume. When the sample size is too large, it is not possible to reduce the volume of the sample or identification of MPs is not possible through the naked eye, it is a more suitable technique. The majority of the biological samples are collected using this method [17, 18]. Sometimes, this sampling method is not representing the entire population but provides only a portion or a bunch of the population. To overcome this problem of sampling representation, volume reduction sampling method is being used to cover a large area. It reduces the volume of the entire population (bulk sample) until only the specific items of interest for further analysis remains. It is a highly used method for water sampling [19]. The water, sediment and biological organism or its organ or tissue are generally collected as a sample to conduct MPs analysis.




      

        



        Water Sample




        MPs can directly (primary) or by the fragmentation of plastic particles (secondary), enters into any water body from the ocean to surface water (stream, lake, river, pond, and artificial pond) and groundwater as well. The water is a dynamic system where the MPs could be dispersed or transported with the turbulence and flow of the currents based on their size, shape and density [20]. Some climatic and physiochemical factors such as temperature, density and seasonal variation along the location of sample collection may affect the quality and quantity of the MPs sample. The riverine and marine water sampling is different as per above said physiochemical and climatic parameters. Water sampling can be done in two manners. One is surface water (planktonic sampling) and another one is water column (vertical sampling from top to bottom). Most of the planktonic sampling is being conducted using the bongo net, planktonic net, manta net and neuston net [21, 22]. It is a volume reduction method, where one can filter a large volume of water to collect the specific size of the sample. Generally, nets with a mesh width of 50-3000 µm were used [15]. Most of the nets are expensive, but it is widely used as it provides a huge volume to filter. To collect a lower quantity of water, a quick and lower expensive method is pumping, Niskin bottles, jars, buckets, Stainless-steel sieves and a Rotating Drum Sampler are used [21]. The result of MPs in water is usually given in mg/ L-1 or in per unit per L.


      




      

        



        Sediment Sample




        Sediments have been considered the long-term sink for MPs. The majority of sediment samples are collected from sandy beaches and deep oceans in marine ecosystems. The specific tidal zone sampled on a beach varied considerably among studies; some covered the entire extent of the beach, from the intertidal to the supralittoral zone. Bulk sampling is an excellent method to collect smaller MPs. However, bulk samples usually contain large amounts of unwanted substances, which increase the workload. Various sampling tools are being used for instance tweezers, tablespoons, trowels, shovels, spatulas or hand picking [23]. Sample collection from the seafloor requires a grab sampler. National Oceanic and Atmospheric Administration of USA (NOAA) recommends the use of 400 g per replicate, followed by drying and weighing to adjust the results, while some researchers have used the top 5 cm of the sediment surface [12]. The results of MPs in sediments are reported in the number of microplastics per unit dry or wet weight (g or kg) area (m2) or Volume (mL, L or m3) from the sediments [24].


      




      

        Biota




        The evidence regarding the MPs in marine organisms and humans as well is continuously increasing. To analyse the MPs from the living organisms, individual specimens are sampled from various habitats and at different trophic levels. The phytoplankton and zooplankton have been reported using the above-mentioned vertical net tows from a depth of 250, or 10 m off the seafloor bottom, using Bongo nets. Fish species can be obtained with the pelagic net, trawl, electro fisher, or from the local fishermen, crustaceans and bivalves such as mussels and oysters can be acquired by hand, with a mussel trawl, or directly purchased from a store. The currently widely used qualification units of microplastics in aquatic organisms include the number of microplastics by weight and the number of microplastics per individual or the percentage of individuals containing ingested microplastics.


      


    




    

      



      EXTRACTION OF MPs AND SAMPLE PREPARATION




      The collected sample must be passed through the process of purification or prepared for quantitative analysis. It includes extraction, filtration, separation and digestion [25].




      

        



        Flotation (Extraction by Density)




        The collected water samples have to be first screened using a steel-wire sieve to eliminate debris. The collected particulates are resuspended in milli-Q water. Density separation methods use solutions with a wide range of densities, including but not limited to sodium chloride (NaCl, 1.2 g/cm3), zinc chloride (ZnCl2, 1.5−1.7 g/cm3), and sodium iodide (NaI, 1.6−1.8 g/cm3). The solution is directly added to the extracted MPs. As the MPs have a lower density, they will float on the surface. The sample is filtered using a glass microfilter. The filter paper is generally oven-dried at a moderate temperature (50-55˚C). It is stored in a glass petri dish till further analysis [18]. For sediment extraction, a similar saturated solution is being used. 1:4 W/V solution and freeze-dried sediments are interacted to extract MPs from the sediments. To improve the extracted product, multiple replicates are needed. 30% hydrogen peroxide (H2O2) is also used to oxidise the organic matter. The entire sample is allowed to stay for one day after shaking. The supernatant (MPs containing) is separated using a filter paper.


      




      

        Sieving or Filtration




        Various sizes of sieves have been also reported to eliminate the unwanted compounds from the samples. The use of sieves with different mesh sizes allows for distinguishing size categories of microplastics. Sometimes, small-sized MPs can pass through larger mesh sizes of sieves, which leads to an underestimation of the MPs abundance. To avoid this problem, various types of filter paper are being used such as Glass-fibre, polycarbonate membrane, paper, nitrocellulose, and silicon filters are used for FT-IR spectroscopic analysis. The plastic particles are separated from the supernatant obtained by density separation by passing the solution that contains the plastic particles over a filter, usually aided by a vacuum. More usually, a filter paper with 1 to 1.6 μm pore size is also used [26, 27, 28].


      




      

        



        Electrostatic Separation




        Another separation technique is the electrostatic separation of MPs; a novel approach to separate the MPs from the solid material or dry sediment samples. The electrostatic separators divide the sample into non-conductive and conductive particles. As common plastics are non-conductive, they are separated from other metal particles. The dry sample should be used for the proper separation of plastic and non-plastic materials [29]. A vibrating conveyor that rotates a finely grounded metal drum that is transported to the area of a highly charged (35 kV) electrode is used for separation. The separated MPs trays are being emptied continuously, therefore the unlimited sample quantity can be run for separation. Some of the reviews have explained this method from a simple device to the recycling of industrial units. The advantage of this method is to provide almost 90- 100% of recovery from the soil or sediment sample in the range of 65 to 5 µm [30]. However, it does not apply to organic materials because it produces aggregates, which will reduce the capacity of the separation processes [31]. The application of this method to extra small particles must be verified, because the adhesive forces to the metal drum and scraper may be higher than the gravity force, which may be leading to huge losses of the small MPs to the final sample [32]. However, it has been a reliable, less time-consuming, cost-effective method that is easy to use for the separation of MPs from the large size of mineral-rich environmental samples [33, 34].


      




      

        



        Magnetic Extraction




        Separating MPs from bulk samples is difficult, however, plastics can be extracted by a magnet using the hydrophobic surface of MPs. Fe nanoparticles were used to extract MPs in 92% from various environments [34, 35]. The fine MPs were successfully extracted from dilute suspensions using this method [36]. Authors [35] have experimented on different polymers of MPs on collected sediments, which showed the recovery rates are from 49 to 90 per cent for medium-sized and up to 90 per cent for the smaller sized MPs. A recent investigation showed the removal and separation of MPs from the environmental samples using magnetic materials such as magnetic biochar [37] and magnetic carbon nanotubes [38].


      




      

        Digestion




        The collected sample containing organic matter may interrupt the analysis of MPs. The majority of biological samples are made up of organic material. These organic molecules are removed using the digestion method. Various acid and alkali solutions are being used to digest the organic matter based on the required polymer identification and estimation analysis [39]. For acid digestion, HNO3 (nitric acid) is generally used. It provides the highest digestion (94-98%) of biological compounds compared to the other oxidizing agents such as HCl (Hydrochloric acid), NaOH (sodium hydroxide) and H2O2 [40]. Alkali digestion utilizes KOH (potassium hydroxide) and NaOH solution to digest the biological material. Increasing the concentration of the alkali solution with heating can increase the rate of digestion [41]. However, in chemical digestion, increasing the concentration can degrade the polymer such as Polyethylene terephthalate (PET), Polycarbonate, cellulose acetate and polyvinyl chloride [42]. To overcome the problem of MPs digestion, 15% H2O2 is used, which will not affect the Polyethylene and Polystyrene. Application of 30- 35% H2O2 requires a week to digest organic matter. The enzymatic degradation of MPs was carried out [41, 43] using cellulase, chitinase, lipase, and protease in a small sample size. It is a time-consuming process that requires proper incubation conditions and is limited to the small sample size. Microwave-assisted digestion was used [44, 45] to digest the biological sample to extract MPs. 100 mg of freeze-dried sample was digested in the microwave using closed Teflon vessels with HNO3 (65%) for 45 minutes. 2 M NaOH solution was to neutralize the extract before filtration. Microwave digestion required less time but lower recovery (only 34%) as compared to the enzymatic digestion. Ultrasonication is also used with the combined digestion method which is more efficient in the fish intestine. It does not distort the polymer but may cause decoloration [46].


      


    




    

      CHARACTERIZATION AND QUANTIFICATION




      

        



        Visual Identification




        Larger size MPs (1- 5 mm), such as plastic pellets, and plastic manufacturing waste, have been identified since the earliest studies during ocean surface water sampling or in beach sediments by visual identification with the naked eye based on the plastic colour and shape [47]. To visually identify the MPs [30], three rules are suggested which are as follows:




        i. No cellular or organic structures are visible,




        ii. Fibres should be equally thick throughout their entire length variation,




        iii. Particles should exhibit clear and homogeneous colors throughout variation.




        However, one may find some variation based on the morphology of MPs and other debris. Large MPs can be identified by visual inspection [48] while, the smaller MPs are generally sorted out under a compound microscope and Dissecting microscope using slides, coverslips, gridded filter paper and glass petri dish [49]. The identified MPs particles are sorted in a sorting chamber also known as the Bogorov counting chamber.


      




      

        



        Manual Counting (Optical Microscope)




        Manual Counting under the optical microscope is a widely used quantification method that identifies MPs and classifies categories based on their morphology (size, colour and shape). The large MPs are generally isolated and identified at the same time in Petri plates with forceps using the visual method (naked eyes), while the small MPs also can be identified, due to colourful plastic fragments and pre-production resin pellets [50]. Further identification of MPs can be done by Stereo-zoom (dissecting) microscopy, especially for the size range of hundreds of microns. It provides magnified images with more detailed surface, texture, and structural information of MPs. It will be more important for identifying confusing plastic-like particles. This method involves some limitations such as being labour intensive and having a chance to misidentify and count errors. The study [51] found that SEM analysis of MPs showed 20% of the particles of aluminium silicate from coal ash, which were initially considered as MPs by visual observation. The spectroscopic analytical technique can increase the accuracy of manual counting for the identification and quantification of MPs.


      




      

        



        Polymer Identification




        There are various techniques (microscopy and spectroscopy) that have been used for the detailed characterization of MPs. The high magnification and high-resolution images can be taken using Scanning Electron Microscope (SEM). It helps to determine the microscopic (nano) size, shape, texture and structure. It is used to analyse the weathering progress of MPs in natural conditions by their surface morphology [16]. The elemental composition (mainly inorganic) of MPs can be identified using energy-dispersive X-ray Spectroscopy (EDS) [52]. The elemental composition is used to identify the possible source of MPs. The specific chemical structural and functional group attached to any MPs can be analysed by Fourier transform infrared (FTIR) spectroscopy. It has been broadly used to identify the MPs based on the surface morphology however, it does not apply to a large number of samples as it requires time and sample preparation [53]. A significantly (p < 0.05) greater number of fragments were detected by FT-IR than by microscope. Two possible explanations exist for the underestimated abundance of fragments using a microscope. First, many transparent or white fragments were identified as synthetic polymers, such as polyethylene (PE) and polypropylene (PP) by FT-IR, but were not counted as microplastics using the microscope [54]. Apart from this, the focal plane array (FPA) FTIR microscopy (µ-FTIR) provides imaging data to analyse the MPs [24]. The analysis cost is dependent on the size of the MPs, as the size decreases, the sophisticated equipment analysis charges are increased. Thus, the first thing is to consider the size of MPs to select appropriate analysis techniques. For the analysis of MPs from the size of 100 microns to 5 mm, the FTIR- Attenuated Total Reflection (ATR) is required. The ATR works by pressing the MPs sample in front of a transparent crystal (diamond) and the infrared (IR) light passes through the sample. MPs sample absorbs some energy and reflects IR to the crystal which provides an IR spectrum of the polymer. The spectra are a further reference to the IR library database to examine the specific spectra of various polymers such as polyethylene, 273 polypropylene, polystyrene, or polyvinyl chloride of MPs [49, 55]. There is a wide range (5 mm to >20 µ) of FTIR combination techniques such as FTIR-ATR, FTIR Small spot ATR, and µ-FTIR with an Imaging microscope available for thorough identification of any plastic polymer (ThermoFisher, 2018).


      




      

        



        Raman Spectroscopy




        Another spectroscopic technique is Raman spectroscopy that is working on monochromatic light passing on the sample and measures the changes in photons on the sample surface. It provides a non-destructive characterization with structural information of the polymer that is present in the MPs sample. The MPs analysis of polymer was reported [56] to analyse MPs. It is a surface technique therefore, large MPs can be analysed and also coupled with a microscope. µ-Raman spectroscopy allows the analysis of lower range (<1 µ) MPs [57]. Furthermore, it can be combined with a confocal laser scanning microscope which enables to analyse MPs from biological tissues [41]. The disadvantage of this technique is the staining colour and pigment or associated chemicals may interfere with the identification and estimation of MPs [58]. Now portable Raman spectroscopy is available to capture the images from the isolated sample without a fluorescent dye [59]. It provides a cost-effective and rapid estimation of MPs from the aquatic ecosystem. It can detect the MPs from 100 nm in size and 40 to 0.15 μg/mL concentration [27, 60].


      




      

        



        Emerging Techniques (Pyr GC-MS, GC-MS, TGA, DSC and PEE)




        Some recent studies have reported pyrolysis gas chromatography coupled with mass spectrometry (Pyr-GC-MS) was used to identify the polymer from MPs in terrestrial and aquatic ecosystems. Pyrolysis is a combustion-based technique, where a sample is burned in an anoxia condition. The combusted material will undergo gas chromatography (GC) for the separation of chemical compounds, and it will be further identified using mass spectrometry (MS) detectors. This kind of combined analysis technique is attached to different detection spectroscopy such as Differential Scanning Calorimetry (DCS) GC-MS and Pyr-GC-MS [21, 52, 54]. It is a qualitative method that determines only the mass of the polymer but will not give any quantitative analysis.




        Another analytical technique Thermo Gravimetric Analysis (TGA) uses the same principle and identifies the stability of any compound at various ranges of higher temperature (20 to 800 °C). As the plastic polymers show different thermal stability, they exhibited different physicochemical properties and their weight is lost [61]. The thermal decomposition of the polymer present in MPs gives a fingerprint identification based on temperature variation. It is more suitable for MPs that have low solubility, and those that are not easily dissolved and extracted. DSC is another thermal analysis technique that measures the heat flux, melting enthalpy and crystallization kinetics of MPs polymer at various increasing temperatures. It requires a reference sample to measure the change in the heat flux and provides an identification of primary MPs such as polyethene (PE) and polypropylene (PP) polymers with known characteristics [62]. The drawback of this technique is that it is unable to identify the mixture of MPs polymer with a similar or adjacent melting point. Therefore, the reproducibility of MPs polymer is influenced by the experimental conditions such as the amount of sample, size, and shape of the sample, heating rate and type of atmosphere where the sample is heated [63]. TGA determines the loss of MPs polymer weight concerning the temperature increase, whereas the degrading MPs polymer continuously changes its enthalpy. It is unable to measure the change in enthalpy however, it can be measured by DSC. Therefore, the combined technique (TGA-DSC, TGA-FTIR, TGA-MS) has been used [61, 64, 65] to identify the polypropylene and polyethylene polymers. These types of combined TGA-based analytic techniques are playing a crucial role in the fast identification of MPs polymers.




        A novel technique is also reported using Pressurised Fried Extraction (PPE). It uses various solvents such as methanol, methanol, hexane and dichloromethane to extract volatile and semi-volatile plastic compounds under sub-critical temperature and pressure [66, 67]. It is also used to extract water-insoluble or slightly water-soluble organic compounds from soils, sediments and wastewater samples. It is considered to be one of the most accurate and reliable techniques as it utilizes the entire volume of samples for the quantitative extract. However, it is a sample destructive method that is unable to give morphological characteristics.




        Universally accepted MPs analytical methods have not been developed, more precisely a Quality Assurance and Quality Control (QA/QC). The identification and quantification of MPs from aquatic and terrestrial ecosystems involve the chance of errors. It leads to misidentification, either underestimation or overestimation of MPs. The standard protocol may reduce the error margin and false identification. Each stage of analysis (sampling, storage, extraction & sample processing, identification and quantification) needs to be validated using blanks and standards. The method blank needs to be tested to estimate the potential contamination of laboratory reagent and working standards [68, 69, 70]. Very few studies have shown validation and control samples to maintain the quality of research [45, 67, 71]. Some of the literature reviews [23, 50, 72, 73] have already identified the gap of QA/QC and show some of the recommendations and precautions during the collection and handling of the MPs samples such as using the glass and metal equipment during sampling, storage and handling of MPs samples. The analytical techniques used such as (SEM, Raman, FTIR, TGA, and GC-MS) should have known detection limits and a reliable database source for MPs identification and quantification [74, 75]. The use of synthetic cloths should be avoided (aprons and cleaning cloths). All the laboratory equipment and surface should be cleaned with a tissue paper and alcohol. All the working reagents and chemical solutions must be filtered to avoid cross-contamination. The working area and laboratory should be air-conditioned as even air may contain MPs fibres [2, 76]. Covering the sample and applying fume hood can significantly reduce the chance of contamination as reported in a study [77].


      


    




    

      CONCLUSION




      Analysis of MPs from terrestrial and aquatic ecosystems involves a 4-step analysis process including sampling, extraction & sample processing, identification and quantification. There are mainly three approaches (selective sampling, bulk sampling and volume reduction) that have been used for sampling of MPs from water, sediment and biota. The collected samples were taken to the laboratory to isolate or extract MPs followed by sample preparation for the required analysis of the MPs technique. It includes filtration, sieving, visual separation, magnetic separation, electrostatic separation, density extraction, etc. The isolated heterogeneous or homogeneous sample will be processed according to the characterization technique. The imaging and microscopy (Optical microscopy and SEM) provide morphological information (shape, size and texture) of the MPs surface. The spectroscopic analysis (FTIR and Raman spectroscopy) can identify the polymer based on the chemical composition of the MPs. The majority of the spectroscopic analytical techniques are non-destructive; however, they are time-consuming and provide qualitative information only. In the last few years, it has been reported that various combined analytical techniques have been used such as SEM-FTIR, µ-FTIR, Raman microscopy, GC-MS, Pyr-GC-MS, TGA, DSC and PEE. The emerging technology is still rarely used and is more expensive. Further analytical development is required to figure out the accurate concentration of MPs from the environmental sample. Some of the QA/QC needs to be applied in each step of analysis (from sampling to quantification). A few recommendations have been mentioned in the present chapter to avoid cross-contamination of MPs. The various methods for microplastic identification and their respective advantages and disadvantages might better help a researcher to formulate a pathway for the identification of microplastics.
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