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Abstract: Microplastic pollutants are increasingly posing a significant threat of aquatic contamination 

and causing various adverse effects on the aquatic environment as well as human health. Microplastics 

are hazardous chemicals to marine and freshwater ecosystems; therefore, it is becoming a severe 

concern for ecology. Microplastics can also expose via drinking water and can be vulnerable to all living 

organisms. Microplastics work as carriers for various toxic components such as additives and other 

hazardous substances from industrial and urbanized areas. These microplastic contaminated effluents 

are ultimately transferred into water systems and directly ingested by organisms associated with a 

particular ecosystem. The microplastics components also pose an indirect threat to aquatic ecosystems 

by adsorbing surrounding other water pollutants. Due to the luxuriant discharge of billion tons of plastic 

waste from domestic to industrial level every year, degraded microplastics get accumulated in various 

aquatic systems, contaminate, and introduce into the food chain. This review mainly focuses on 

occurrence, factors influencing the release of microplastics into aquatic ecosystems, possible impact of 

these toxic micro-sized particles on human health and aquatic life. This study also briefly discusses 

removing microplastics from effluent and water systems using different advanced final-stage treatment 

technologies. 
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1. Introduction 

Global plastic production has led to the contamination of the environment (especially 

the water environments, contributing to excess water pollution), increasing a threat to society. 

Due to the increase in total manufacturing of plastics, microplastics have become a serious 

aquatic problem. It is necessary to understand; microplastic’s prospective sources and sinks; it 

is the process by which distribution is affected; and their uptake and exchange in ecosystems; 

for understanding potential and ecological harm done by microplastics [1]. Depending on how 
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they are produced, microplastics are divided into two parts primary and secondary. Primary 

microplastics are minute plastic pieces that are free directly or indirectly in the surrounding 

microplastics that can be released directly by the spills, sewage, and domestic and industrial 

effluent, whereas microplastic’indirect release took place via an overspill. The array of main 

microplastic particles, i.e., primary microplastic, includes wreckage [2]. There are several ways 

by which microplastics can come into freshwater surroundings: majorly as of the float up 

surfeit and waste material waste matter, however conjointly from mutual drain overflows, 

degraded plastic waste from industrial effluent, and part authentication. Though, there square 

measure insufficient information to inform the precise involvement of the variety of input. 

Additionally, several items of proof relating to similar shows that some microplastics that 

square measure found in drinkable might return from the dealing and supply systems of water 

and/or bottling of drinking water. A fresh regular assessment of the journalism was done, which 

identifies the 50 studies on the recognition of microplastics in freshwater, drinking water, and 

wastewater [3]. Microplastics are termed plastic particles that are less than 5 mm in dimensions. 

Primary Microplastic is mainly used in coarse clear-out carriers and artificial powder used for 

molding. Therefore microplastic is intentionally produced in minute sizes like virgin resin 

pellets. Whereas secondary microplastics square, measure the results of fragmentation of larger 

plastic particles. Crumbling will happen throughout the employment of many resources like 

textiles, smears, and tires, or once the plastics are discharged into the atmosphere. Each primary 

and secondary microplastic square measure is found within the atmosphere [4]. With an entire 

world's production of 335 M tons in 2016, the rate of plastic production increased, due to which 

the total quantity of microplastic in the marine system continues to rise. There area unit many 

characteristics like corrosion resistance, like within the building of medication. The plastics 

might incorporate extra chemicals throughout production to administer distinctive and specific 

characteristics to the plastic. However, it can flip unhealthful if taken in by the body. Chemicals 

present in the environment can also be absorbed or incorporated by the plastics present in the 

environment [5-9]. Both benthic and pelagic fish may swallow microplastic directly or 

indirectly (i.e., directly by the water or indirectly via a prey). Microplastics can also be ingested 

by the birds and mammals that feed on aquatic organisms or lives in the aquatic environment 

[10-14]. Ecotoxicological microplastic studies have been conducted primarily on marine (77%) 

and freshwater (23%) organisms. Many researchers worked on the behavior of microplastic in 

the aquatic environment. Terrestrial runoff directly affects freshwater organisms [15-18]. A 

total of a hundred thirty studies reportage ecotoxicological effects of microplastic on marine 

environment was known Crustaceans, which were the foremost unremarkably calculated 

biological group (45%), followed by fish (21%), mollusks (18%), annelid worms (7%), 

echinoderms (7%) and rotifers (2%). This organism occupies different positions in different 

aquatic food webs. Fish can be top or intermediate predators as they can either intake 

microplastic directly or through indirect consumption, i.e., through grasses [19-22]. Little 

crustaceans are typically primary consumers, as are being rotifers [23]. Mollusks embrace a 

variety of economically and commercially necessary filter-feeding species. Due to their 

environment and eating behavior, mollusks and alternative benthonic organism teams like 

annelid worms can be littered with microplastic. The major sources of microplastics 

accumulations in aquatic environments are depicted in Figure 1. 
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2. Sources of MP Contamination in Aquatic Environments 

2.1. Primary sources.  

Altered nano-sized plastics, mainly known as primary microplastics, are introduced 

directly into the aquatic environment, by discharging directly later than using them or by the 

fortuitous spills. 

 

Figure 1. Major sources of microplastics in aquatic systems. 

The process can make secondary microplastic of fermentation. In 2014 global 

microplastic production increased drastically. It reached two hundred ninety-nine million tons 

[24]. A calculable 4.8–12.7 million plenty of plastic material enters the water body from ground 

source in 192 coastal countries in 2010 [25]. If ocean-based sources, like shipping activities, 

square measure enclosed, the full effort of plastics to the aquatic bodies is significantly more. 

One calculates approximately for the least amount of plastic litter floating on the surface (0.33 

millimeter in dimension) within the bushel is 0.27 tons (5.25 trillion particles), with 

microplastics (0.33–4.75 millimeter in size) accounting for ninety-two you curious about the 

range of plastic particles and thirteen you curious about weight [26]. However, this knowledge 

does not embody plastics on the bottom [27] and beaches [28] or those of particle size 

zero.001–0.33 mm, which accounts for the bulk of the whole loads of plastic-based 

contaminants [29]. Microplastics area unit experiential on the coast, the surface of the ocean, 

and bed from the seashore to the untie deep-sea, as well as the frozen [30] and Antarctic Oceans 

[31]. Those microplastics area units have been taken in by varied biotas, like invertebrates, 

turtles, fishes, birds, and marine mammals [32], and some ten you look after the information of 

encounter linking aquatic debris and genus currently relay to encounter with microplastic scrap 

[33]. After intake, microplastics may end up in undesirable physical [34, 32] and chemical 

[35,36] sound effects on these microorganisms because of their variant range and connected 
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toxicants [37,38], and the safety of seafood is also of great concern to environmentalists [39]. 

In inferior sewage, once the CAS method is finished, the amount of primary and secondary 

effluent is estimated. The first MPs comprised 19% and secondary Microplastic 81% of the 

total quantity of microplastic. After the last-stage management, the equivalent figures were 

ninety-one in the last effluent. The primary microplastic comprises microbeads from delicate 

care products, and resultant microplastic comprises artificial fabric fiber and uneven pieces of 

plastics. With the purification level amount of secondary microplastic also increased. More 

secondary microplastic than the primary microplastic is probably synthetic because their 

minute size and features can easily pass through the minute opening. The proportions of both 

the kind of microplastic in effluent samples were also expected. Characterizing microplastic 

into primary and secondary particles is a useful feature as it helped find their source and identify 

the ways to minimize their participation in the environmental surrounding [41]. By the visual 

inspection of the microplastic, their sources can be estimated depending upon the difference in 

shape and size. For example, both private and public sectors had issued guidelines not to use 

microplastics in microbeads and personal care products [42]. Also, companies have developed 

filters that help remove artificial fibers from washing machine wastewater [43]. However, 

notwithstanding a part of the microplastic getting into WWTPs might be distant with solutions 

based on the source, there will still be a big percentage of unrecognizable primary and 

secondary microplastic, which can stay the priority of WWTPs. 

2.1.1. Household and municipal sewage.  

Researchers have washed clothes in the household washing machine in the laboratory 

and noticed a large amount of fiber like microplastic in the drainage of the washing machine 

[44], they also concluded that the use of detergent increased the level of microplastics in the 

drainage [45]. Therefore, various sources are causative to microplastic contamination of the 

freshwater environment. Sewage management projects are considered the direct cause of 

microplastic contamination [46, 47] and earthly contribution from mud wearing away or plane 

surplus [48]. The contribution of these sources remains contentious. Scientists [49] found that 

just about no plastics pieces were found within a tertiary waste matter treatment plant release 

in Southern Golden State. The amount of plastics contaminants within the secondary waste the 

matter treatment plant's effluent was also low (with a median of just one microplastic particle 

per 1.14 liters of sewage). In distinction, most microplastics were initiated within the chief 

management phase [50]. 

2.1.2. Industrial effluents. 

Artificial textiles, delicate heed products, industrial raw materials are the major sources 

of plastic contaminants that are brought into being in freshwater surroundings, and the reason 

is inappropriate dumping of artificial contaminants. Microplastic contamination is a universal 

issue and is a matter of great concern. And it is important to estimate the concentration of 

microplastic. For example, 3.5 x 103 microplastic units •L-1 were found within the water 

residue inside the U.S.A., and as small in concert 2×10-4 units •L-1 in countries with a skinny 

population like Mongolia. The foremost compound constituent of plastics initiates in 

freshwaters area unit referred to as polymer (PE), plastic (PP), phenylethylene (PS), and 

artificial organic compound terephthalate (PET), accounting for seventieth of the 

total, each with associate degree alike occurrence of prevalence [51].  
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2.2. Secondary sources. 

In 2015 the global thermoplastic production reached 322 million tonnes [52]. The 

different kinds of polymers created have distinctive characteristics when put next to ancient 

materials, especially in expressions of sturdiness, manufacturing prices, mass, potency, 

elasticity, and restricted electrical, physical phenomenon. Due to this, plastic products were 

used more and more in several areas like constructing sites, transporting, family merchandise, 

and wrapping. Now adays, four main plastics dominate thermoplastic: polyethylene, 

polyethylene terephthalate, polypropylene, and polyvinyl chloride [53]. Rubber is produced in 

tons in the market. The market mainly sells two main classes of rubber viz. natural rubber and 

synthetic rubber [54]. As an effect of the increasing making of plastics, their extensive use, and 

the misdirection of devastation, the number of plastics within the surroundings is mounting 

fast. 

3. MPs Vulnerable Water Bodies 

It is estimated that approximately 10% of total plastic produced is released into the 

oceans [56]. Furthermore, it is estimated that 33% of plastic is manufactured so that it can be 

re-used every year, which is redundant within 12 months [57] from the whole urban waste 

produced globally, 16% is only of plastic waste [58]. Predictably, a lot of plastic that is found 

or used on the land is discarded into the water bodies. It is estimated that nearly 15-50% of 

plastic waste alone is dumped in oceans [62]. It usually happens once land-filled or unnecessary 

plastic square measures are based on conclusions carried by airflow or goes into different water 

bodies like oceans, rivers, lakes, and many more. Associate in nursing evaluation by 

the international organization Joint cluster of specialists' allover this eightieth of pollutant 

within the aquatic surroundings comes from land. Whereas solely two-hundredth are, the result 

of activities stumped [63]. Moreover, it has' been calculable that in 2010 approximately 4.8–

13.7 million tons of desecrating enter the deep-sea alone, [59] whereas approximately in 2015 

about 9 million tons were calculable to possess been free [60]. By 2050 this quantity is 

anticipated to extend to around 32 million tons each year [61]. It has been calculable that 

ninetieth of all floating dust hanging on the plane of the marine surroundings consists of the 

plastic and their square measure over five trillion items deliberation nearly 269,000 tones [62].  

3.1. Freshwater ecosystem and drinking water. 

The freshwater ecosystem is the primary source of plastic contaminants, as they receive 

microplastics from the terrestrial surroundings and transport the contaminated water o the 

marine surroundings [64, 65]. Moreover, rivers, streams, ditches, lakes, and ponds come under 

freshwater sources, which vary in size, location, habitat, and many more. There are many ways 

by which larger plastic stuff or scrap will enter the fresh surroundings, which are given in [64, 

65]. Rural plastics or sewage-sludge-derived fibers and microbeads area unit the results of 

agricultural emptying and runoff from farmland. Storm emptying and concrete runoff area units 

are usually unfiltered and unprocessed and might include microplastics from tarnished path 

coats and show-off from vehicles [64, 65]. Microplastic wastewater treatment plants are used 

to minimize the plastic pollutant but, what are their initial inputs have plastic contain [66]. 

Combined sewerage overflows (CSOs) area unit was made to unleash untreated sewerage into 

encompassing water bodies to cut back the pressure point on emptying water system, cathartic 

each micro-plastic and macro-plastic pollutant. Researcher's counsels that the though points 
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were contamination is maximum might took place in shut closeness to civilized areas, the bulk 

of plastics contaminated area unit possible to go into water bodies because of emptying systems 

and therefore thought should even be made on the input together with sewage overflows, [62, 

67] though freshwater microplastic studies mainly concentrate on water bodies. Therefore, 

microplastics are also present within several freshwater systems [68-70] within the same 

suggests that as rivers [71]. It was studied that 75% of plastics contaminate at hand in the 

sediments of Lake Ontario, Canada, but in the center of the lake, there was no plastic 

contamination in the radius of 8 cm [62]. Based on studies, the researchers concluded that 

around 1977, microplastic gets to accumulate in the water body [78]. Polyethylene was found 

in maximum quantity, i.e., nearly 74% of the plastics waste contains polythene, then supported 

by 17% polypropylene and then 9% nitrocellulose and between 0.5mm to 3.5mm dimension 

[62]. Natural flowing water resources can help transport plastic pollutants out of those 

freshwater resources into marine water resources like rivers and estuaries. The body of water 

setting may be distinctive and productive marine environs as an outcome of their changeable 

salinity [72]. Because of tidal changes, air flows in and out in Estuaries [73]. This is unstable 

here; due to the tidal changes, water currents flow both in and out. Due to these environmental 

surroundings can result in the accumulation of colloidal Microplastics, standardization, and 

spatial distribution [74] suspensions of particles that fall out hooked on a bigger bunch that 

later on sinks to the lowest and pollutant sediment [75]. An investigation [76] establishes the 

speed of gathering prime microplastics, within the type of pellet from engineering sources 

was captivated with the number of precipitation therein region [62]. Thus, the excess 

precipitation phase results in bigger pellet authentication on the borderline of the source [78]. 

The researchers endorsed this to accrued water flows through tributaries that feed into the lake 

and thus, transport the pellets there. Within the St Lawrence stream in Québec, Canada, a study 

[77] of the stream sediments found that the typical density of 0.4mm–2.16mm synthetic resin 

microbead was one of the ten sites sampled on the stream had several microplastics [62]. 

3.2. Marine water ecosystem and coastal zone.  

The existence and quantity of plastic contaminant in the water bodies has been broadly 

studied. It is considered that all the plastic gets accumulated in the oceans; therefore, there are 

many ways through which microplastic can enter the aquatic system [65, 78]. Unintentional 

merchandise loss and black-market selling are some ways by which fishes can directly enter 

oceans [77]. Macroplastic waste degrades to form microplastic in the environment [77]. 

Microplastics are found at various places in an aquatic environment but accumulate at a specific 

location. For example, marine waves lead to particular areas where contaminants get to gather, 

such as the 'Great Pacific Garbage Patch' [79]. For the process of transportation of plastic 

contaminants from the oceans, special strategies have been [28-30] told about the transportation 

process of microplastic waste from marine water to freshwater [77, 80]. According to research 

[81], the production of polystyrene began in 1930.  In the early 1970s, polystyrene 

microplastics began to be noticed, ranging from transparent clear to creamy white, a diameter 

of 0.2mm–2.5mm, on the water surface of the Atlantic Ocean in the North [82,83]. This start 

resulted from polystyrene microplastic as the most frequently occurring microplastic in the 

environment. Some researchers [84] took the sample of the surface water of the North Pacific 

Gyre and found that was the main component of the collected sample. Polyamide (nylon) acts 

as a monomer of the fishing line [85]. A severe increase in the number of plastic contaminants 

into the water bodies was noticed [86]. The study [84] from 2001 concerned with taking 
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samples of the surface water of eleven indiscriminate locations within the Pacific coil tells the 

best richness of plastics contaminant ever documented within the water. 10.5 years later, 

approximately in 2013, a study [87] according to which the central accumulation of 

microplastics within the Northeast Ocean to be 0.488 microplastics per money supply, that 

doubtless equates to 448,000 microplastics per km2. A study [88] of artificial debris within the 

Northwest Atlantic Ocean tells that sixty-nine of all items of plastic collected were within the 

size of 2–6mm, and half of 1 mile was smaller than 10mm [62]. 

4. Ecotoxicity of MPs 

The plastics present in the overall atmosphere has been increasing for decades [89, 90]. 

Microplastics are minutes of less than mm in size present in sediments and water and affect the 

environment. Since microplastics are the cause of harmful chemicals to marine living beings 

and nature, they are becoming a serious concern [91]. Production of secondary microplastics 

(MPs) involves fermentation that has a negative impact on our environment. They can be 

present from various sources in different forms such as fragments, fiber, foam, and so on [92]. 

For both public and government authorities presence of this new contaminant, microplastic, is 

a serious issue of concern [93]. Microplastics will cause many dangerous effects on living 

beings through processes like web and intake. Microplastics carry varied chemicals in water 

bodies. These toxicants might result in numerous health problems in human beings [94]. 

Researches are carried on an aquatic microorganism to study associated toxicants and alter 

their metabolic profiles to minimize the damage caused by plastic pollutant [95]. 

4.1. Accumulation of MP in the living organism. 

The gathering and toxicity of microplastic contaminants in living beings act as a risk 

for human health. Human health is affected by microplastic and neoplastic present in the 

environment [96]. As organisms contact microplastic particles daily, it affects them dermally, 

orally, and in inhalation, resulting in risk factors [96, 97]. Metabolic transformation of PAHs 

will be weakened by the interaction of metabolic enzymes and microplastic, and increase their 

accumulation in organisms [98]. In fish, polysaccharide depletion and fat vacuolization can be 

caused by the accumulation of microplastics in the liver. Unleash of ecological contaminants 

adsorbate by them will manufacture a chain of pharmacological changes in the environment 

[99]. Real risk can not be reflected only by the individual toxicity of the pollutant. It is 

necessary to relate its contact and statistics with environmental pollution; therefore, it is 

mandatory to examine the relationship of micropollutants with the result of other pollutants 

present in the environment [100,101]. Current researches point out that microplastics can 

hinder the bioavailability of metals in the marine environment [102], PAHs [102-104], and 

PCBs [105]. Some process undergoes some physical-chemical changes [102, 103]. 

4.2. Toxicity due to chemical and physical properties of MP. 

The fundamental information is provided by the physiochemical properties of 

microplastics [108]. In aquatic environments, bioavailability and toxicity are due to the inert 

nature of microplastics. Therefore, despite describing the properties related to physical science 

in detail, efforts are made to disclose the influence of microplastic concerning drinking, genetic 

responses of unusual type, and the thoughtful environmental implication [104]. The potential 

influence of microplastics is reflected majorly by the physical property and bioavailability of 

https://doi.org/10.33263/BRIAC123.34073428
https://biointerfaceresearch.com/


https://doi.org/10.33263/BRIAC123.34073428  

 https://biointerfaceresearch.com/ 3414 

different species. Moreover, it depended on each property of the waste material and, therefore, 

the hunting [106]. Carnivores, main predators, are solely able to distinguish food from 

alternative substances supported restricted characteristics) area unit a lot of doubtless to intake 

microplastics with same options are available to their usual quarry [108]. The physical 

properties of microplastics affect the morphology and mobility in an aquatic environment. 

Bioavailability is littered with ever-changing distribution at intervals in the aquatic 

surroundings, presenting the same look to natural substances, associated inflicting totally 

unlike extents of mechanical misbalance to a microorganism. Some physical and chemical 

property affects negatively to the plastics contaminants [108]. The physical properties of 

microplastics and their impact is depicted in Figure 2. 

 

Figure 2. Impact of the physical properties of microplastics on living organisms. 

Plastic composition and synthesis strategies decide the chemical nature of the 

microplastic, and it is uttered as different chemical features, like completely various practical 

teams, the polarity of surfaces, their stability, and creativity, that modifies the detection of the 

plastics contaminants with the probability to trickle particles or to gather ecological 

contaminants on the plane [108]. Persistence affinity for different chemicals is related to the 

directly affecting physical properties like ingestion, egesting, or any other physical injury and 

microplastic's morphological, chemical characteristics. The occurrence of microplastics 

changes the pattern of enhancement and release of additives; therefore, chemical properties are 

used to discuss the change in the behavior of microplastic [107,108]. The chemical properties 

of microplastics and their impact is depicted in Figure 3. 

 

  

 
 

Physical 
Properties and 

their Impact 

 
 Size and Shape 

 
 

Gets intraped in the 
orgnaisms body and can 

cause toxic 
manifestations by 

blocking pathways of 
body  

 
 Density  

 
 

Low density 
microplastics can prevent 

photosyntheis of algae, 
mix with food sources 

and also cause toxicity in 
body pathways  

 
 Color 

 
 

Polythene and Propylene 
can cause accumluation 
of PAHs and PCBs in the 

organism 

https://doi.org/10.33263/BRIAC123.34073428
https://biointerfaceresearch.com/


https://doi.org/10.33263/BRIAC123.34073428  

 https://biointerfaceresearch.com/ 3415 

  

Figure 3. Impact of the chemical properties of microplastics on living organisms. 

4.3. Potential impact on aquatic life. 

The microplastics carry various toxins like additives from industrial production with 

the help of the natural action of the water [92]. Microplastic distribution is broadly distributed 

throughout the globe; freshwaters, oceans, and seas, together with the water column and 

sediments reaching so much because of the deep ocean [93]. Physical impacts primarily 

embrace web and body processes supported the studies on the microplastics in a sweater. In an 

exceedingly researches that have taken place [110], it has been determined that over two 

hundred naval species have been affected by the web and body process of artificial rubbish 

[110]. Though the limit to which physical effect affects organisms has remained undefined, the 

web result usually related to relatively giant flora and fauna is noticeable after comparing it 

with consumption [92]. Severe impacts on aquatic species are caused by entanglement. Some 

defenseless species are sea turtles, mammals, seabirds, and crustaceans [112]. When these 

animals drown in ghost nets, they will suffer from suffocation and starvation; once their 

predators seem, they are guaranteed to die [113]. Direct and indirect ingestion are the roots of 

microplastics entering the process. Accumulation effect is mainly seen in superior trophic 

levels like seabirds, seals, and sea lions; Fish are mainly intaken plastic contaminant by a 

predation action, and hence get affected [114-116]. The concentration issue of microplastics 

from water bodies to seals was rumored to be as high as one hundred sixty times [116-118]. 

The trap of microplastics typically happens to relatively massive marine organisms [119].On 

the opposite side, the activity of microplastics is found throughout the majority of the organic 

process levels, like fauna taxa [120], marine polychaete worm [118], mussel [125], oyster 

[121], fish [41], ocean turtles [122], dolphins [123], whales [124] and seabirds [126]. Key roles 

are played by biological and chemical factors. Toxicity can be observed after ingestion of 

microplastic. There are several pathways by which it can affect humans and other living 

organisms [92]. Several polymeric compounds carry out plastic production; some chemicals 

used during plastic productions are toxic, such as copper ions. More significantly, varied toxins 

in waters that square measure at the start combined onto microplastics could later be desorbed 
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within human and animal bodies. Certain health effects are caused by polymeric compounds 

present in the plastic. For example, styrene (PS), proof against biodegradation, will accumulate 

within the abdomen of fish [127] and can translocate through blood circulation [128]. Bodily 

features, such as color, flame resistance, and hardness, are improved after adding additives 

during plastic production. The foremost ordinary preservative may be a softener to improve 

physical property or body [92]. As an example, vinyl resin (PVC) should have plasticizers like 

phthalates and biphenyl, so thermal and photo-degradation are reduced [130, 131]. The 

colorants and flame retardants are the properties that other additives include. Human bodies 

accumulate these chemicals by the process of bioaccumulation. Some of the well-known 

chemicals are endocrine-disrupting compounds [132]. In calculation, some molecules with 

serious metals like Cr, Cd, and Pb area units are typically utilized in the assembly of colorants, 

stabilizers, and plasticizers [131-134]. They will be discharged on or after synthetic trash keen 

on stream systems, and more goes into the organic phenomenon to cause bioaccumulation of 

poisons in microorganisms. PCBs area unit documented to be cancer, mutagenic, and/or agent 

[130]. The insecticide will result in adverse neurologic effects and immunological disorders 

[135]. 

5. Detection and Removal of MP Contaminated Water 

Microplastics floating on the water bodies and buried in sediment are harmful and can 

result in environmental pollution [93]. Sample of contaminated microplastic is taken from 

different sources and then extracted and alienated in the laboratory environment. Therefore, 

isolation of the microplastics from the large samples for a satisfactory recovery becomes 

mandatory [93]. In alternative words, sample collection, extraction, examination of 

microplastics from the different sources becomes important [136, 137]. Sampling within the 

waters is often achieved by: surface trawls [138]. bongo nets [139]. Benthal trawls [139] 

vessels [136,137] It has been proving that the isolation of microplastic from water is far easier 

than the isolation of bioremediation from sediments. Microplastic levels can be assets through 

the samples collected from the beaches, estuaries, and seafloor [138-141]. Stainless steel 

spoons or spatulas [140] and a box device [141] from land here are fewer chances for collection 

of soil or sediments, but on oceans, there are chances that sand, shells can come with 

microplastic [141-145]. There are two steps by which analysis of microplastics can be achieved 

first is purification, extraction, and the second is quantification, identification [92]. The 

microplastics should first be alienated from the primary medium to spice up or alter the 

subsequent quantification and/or identification [92, 93]. Density separation is the foremost step 

in initial separation that includes integrating the sections with a known fluid-like saturated salt 

solution [93]. This method will modify particles with a low density to those of high density 

(high-density particle sink and low-density particle float). Thus recovery of contaminants 

becomes easier [92]. Traditionally microplastics were identified by the eye or microscopes. 

Properties like transparency, hardness, shape, and color of microplastics were examined [92]. 

Personal subjectivity maximizes the observational error linked with these methods. In the 

meantime, color and clarity can differ from environment to environment [93]. Microplastic 

pollution can also be identified by chromatographic analysis issues from mussels (gills and 

organic process glands; mainly digestive gland); extraction of samples was done in hydrated 

oxide and alcohol followed by microwave treatment [146-148]. High-performance liquid 

chromatography [HPLC] is done when methanolic solutions are refined [93]. Studies have 

proved that microplastic absorbs pyrene [149-152, 153]. Thermo analytical ways like shift gas 

https://doi.org/10.33263/BRIAC123.34073428
https://biointerfaceresearch.com/


https://doi.org/10.33263/BRIAC123.34073428  

 https://biointerfaceresearch.com/ 3417 

chromatography and mass spectrometry, thermally treated samples underneath close 

circumstances, and therefore the discharged vapourish complex are unfree and later put into a 

gigahertz column [92]. This method is mainly used when the sample size is greater than 500 

mm [92]. The section can be examined with the natural plastic additives a single time. A solvent 

is not used in this process; thus, background contamination is avoided; this method is highly 

reliable [92]. Polymer spectra knowledge library is accessible. Only 1 particle with a famous 

weight will be used per run. A pyrolysis database is available for some compounds like 

pyroxene [92]. Numerous analysis researches have delineated microplastics by examining the 

morphological features of victimization, their color, form [154-157] using optical microscopes, 

like stereomicroscope, and conjointly by visual examination [88]. There are some techniques 

by that surface morphology is often calculable [154-157]. The elemental composition of 

polymers and surface morphological characteristics are determined by ESEM-EDS and SEM-

EDS [90]. Fourier remodels infrared helps in identifying polymeric composition and 

identification of microplastic area [90]. Spectrometry, wherever the celebrated compound 

infrared spectra obtained from infrared spectrum libraries, might be harmonized with the 

infrared spectra [137, 143], which helped identify unevenly figured microplastics [90]. 

Molecules and atoms of the section have interacted with the irradiated laser light, resulting in 

the difference in the occurrence of the back-scattered beam compared to the irradiating laser 

[92, 93]. Research tied Raman spectrometry (RS) methodology is suitable for particle size >1 

millimeter. It is the sole methodology out there for particles falling within the vary of one to 

twenty millimeters. [92, 93] research connected RS permits the analysis for tiny particles 

between one to twenty millimeters with high abstraction resolution and relatively low 

sensitivity towards the water.  

 
Figure 4. Laboratory procedural techniques for analysis of MPs present in water samples. 

It is possible to analyze nontransparent and dark particles mistreatment RS 

methodology; the quick chemical mapping is often performed by the RS method, sanctioning 

quick and automatic information assortment /processing [158-162]. There area unit nice 

interferences of light from biological, organic, and inorganic impurities, hampering the 

identification of microplastics [92]. This methodology helps in creating the high-resolution 

image of the samples [163-166]. Since there is no elaborated identification data in the market, 

samples are necessary to be coated at a high vacuum [92,93]. Alternative strategies include 
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tagging methodology surface of microplastic allows the hydrophobic dye to absorb on it and 

fluorescent it, after irradiation of blue lightweight [92]. Microplastics with a sample size below 

the microscale, i.e., primary microplastic are often unreal and counted. This methodology is 

easy and quick for microplastics which are low in value [92,93]. Particles having fluorescence 

are often counted and should be known. Alternative particles like organic junk may well be 

stained by the dye. This can result in an over-estimation of microplastics abundance [92]. The 

chemical properties of microplastics and their impact is depicted in Figure 4. 

The natural process which is used to clean the environment using microbes (mostly 

fungi and bacteria) is termed bioremediation [160, 167-170]. The absence of microorganisms 

might have resulted in the accumulation of debris, and important nutrients that support life may 

be buried somewhere in the earth. Therefore the presence of microbes is bliss for nature [162, 

171-173]. Bioremediation mainly focuses on cleaning and restoring the contaminated 

environment at comparatively less cost with no environmental degradation, as this process is 

carried out by eco-friendly microbes [163]. Nutrients that are needed for the continuation of 

life are targeted by these microorganisms [180]. All the carbon sources are targeted by them, 

whether plastic or any other material. The size of minute particles ranges from 1 mm to 5 mm 

[165,166] and are produced from the chief resources, known as primary microplastics [108, 

163]. Secondary microplastics are generated by various environmental factors and 

anthropogenic activities like degradation or littering of macroplastic [180]. City dust, marine 

coatings, tending product, plastic pellets, road markings, artificial textiles, and tires area unit 

referred to as the seven key sources of microplastics town mud, marine coatings, tending 

product, plastic pellets, road markings, artificial textiles, and tires area unit referred to as the 

seven key sources of microplastics [180]. According to global data, microplastics cause death 

to millions of marine animals (approx. 180 species) [165-167]. In the past, several techniques 

were used to manage the accumulation of microplastics. One of all the succeeding techniques 

that were used accurate tackle artificial desecrate is ablaze (but the burning of synthetic 

desecrate results in the manufacturing of different lethal gases within the surroundings), 

exercise (conversion of artificial in utilizable form, low price, and cheap goods reproduced), 

building (road and rail network were made with the help of plastic waste), manufacturing of 

gas (it remains completely hypothetical), and low landing (it took millions of years to degrade 

plastic) [170-173], all these methods have their merits and demerits [165]. Bioremediation is 

considered to be the most profitable and ecological method [169,179]. Two main categories of 

bioremediation are ex-situ bioremediation and in-situ bioremediation, depending on the site 

used to degrade the pollutant. In in-situ bioremediation, contaminates are despoiled at the 

contaminated location only, i.e., there is no waste transfer [174-178]. In ex-situ bioremediation, 

the contaminants are transferred from the contaminant site to another non-contaminated, safe 

site for degradation under controlled conditions like pH and temperature. (ex-situ 

bioremediation is preferred over in-situ bioremediation) composting is considered best among 

all the bioremediation techniques [180]. 

6. Conclusions and Future Perspective 

Plastics are being produced at a large scale, and their usage has become a dependable 

part of our lives. Due to this large number of plastics present among us, it has caused severe 

environmental pollution. One of the major reasons for this type of pollution is because these 

plastics take thousands of years to decompose. Moreover, microplastics and their other forms 

are one of the major contributors to this havoc. It causes pollution and causes contamination of 
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the environment, leading to an increased risk of ecotoxicity. These microplastics contaminate 

freshwater, marine water and cause harm to aquatic life. They are many developed method to 

detect and identify these threats to prevent further damage. This review discusses these critical 

areas related to microplastics to promote concise literature and promote future studies among 

researchers on this aspect of science. It is essential to recognize this emerging threat and 

effective strategies or methods need to be developed to prevent this damage. Awareness among 

individuals is needed to be done on a large scale to minimize/prevent plastic-related items. To 

minimize/prevent the use of plastics, a better and efficient replacement should be introduced 

in society. More future-oriented studies are needed to be devised to develop proper 

management and disposal strategies to control the damage from plastics. Bioremediation 

methods should be further improved and promoted in society to improve plastic management. 
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