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Abstract — Microplastics, known as plastic fragments of size 

less than 5 mm, are found to be troubling contaminants in the 

water bodies and pose pollution risks and threats to the 

environment and human health. This review evaluates and 

discusses the distribution, typical sources, identification, and 

remediation of microplastics in the drinking water and fresh 

grounds waters. Microplastic contamination on the water is 

usually associated with urban runoff or stormwater, waste 
water, plastic recycling or breakdown of large plastic parts. 

The benefits of using some of the techniques including 

spectroscopy and microscopy in detecting microplastics are 

outlined while some of the shortcomings of these methods are 

highlighted too. Different techniques for removing 

microplastic contamination, including cooperative and filter 

membrane methods, and advanced oxidation methods, are 

reviewed. Among these, coagulation and filtration are the 

most common due to their low cost and ease of use. The 

amount of microplastics found in the environment 

particularly the breakdown of the microplastics remains the 
first challenge despite several advanced detection and 

treatment technologies. This review called for the need to 

design and adopt standardized systems for addressing 

microplastic pollution and microplastic removal from waters 

due to its implications on health and water.  
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I. INTRODUCTION 

Microplastics are small polymeric particles with a diameter 

of less than 5 mm, and they are insoluble in water. Those of 

1 mm or less are referred to as nanoplastics. People come 

across them all the time in the environment, however, it is 

uncertain getting these miniatures and their repercussions to 

mankind and the ecosystem. This uncertainty comes about 

from the diversity of the types of microplastics and once 
again due to the challenging nature of their identification and 

quantification [1]. Microplastics (MPs) have gained a 

recognition as global pollutants, garnering concerns from the 

academic and the general public. They are plastic particles 

that are less than 5 mm in diameter. In contrast, even smaller 

plastic particles, which are mostly less than 100 or even 1,000 

nm are often termed Nanomaterials [2]. Plastics are of 

incredible importance in today’s advanced society since of 

their safe nature, numerous capacities and conceivable reuse. 

Plastic generation expanded from 1.5 million tons in 1950 to 

359 million metric tons in 2018. On the opposite, these points 
of interest are countered by the natural and well-being 

concerns that emerge since of plastic squander that takes a 

long time to break down and or hurtful poisons transmitted 

amid the burning of plastic squander. In numerous nations, a 

noteworthy sum of plastic squander is essentially disposed of 

instep of being reused or burned [3]. 

 
Fig. 1: microplastics 

Source: 
https://encounteredu.com/multimedia/images/sources-of-

microplastics 

Microplastic pollution has been observed across a 

range of water bodies. Generally, microplastics are plastic 

pieces which are less than 5 mm. The Anthropocene division 

with the smallest pieces of plastic, which are less than 1.000 

nm but often less than 100 nm and are referred to as 

nanoplastics, is currently undergoing a transition. The most 

probable exposure routes of microplastic (MP) to humans are 

through inhalation or ingestion of food and/or water that 

might have been polluted with MP [4]. Plastic products are 

present in peoples’ daily life because they are economical, 
long-lasting, light weighted, and adaptable with more than 

300 million tons produced each year. This has caused 

accumulation of plastic waste into both land and marine 

environments because of their low rate of natural degradation 

and recycling sink. In the 1970s microplastics, which were 

defined as 1 micrometre to 5-millimetre sized plastic 

particles, were found in the oceans which caused alarm [5]. 

Microplastics (MPs) are plastic particles with a breadth of 

less than 5 mm. They can exist in two shapes: fundamental 

MPs, which are expectations conveyed as small particles (for 

outline, microbeads in certain cosmetics), and assistant MPs, 
which are more diminutive plastic pieces coming around 

from the breakdown of greater plastic things [6]. The larger 

part of investigate on natural microplastics (MPs) has been 

done on deciding how common they are in marine situations. 

The presence of MPs in dregs found along shorelines, in the 

water column, and on the ocean’s, surface has all been the 

subject of various examinations [7]. Microplastics are plastic 

particles that are littler than 5 mm. The exact definition of 

microplastics is debatable, but generally, it refers to small 

plastic fibers and fragments. Microplastics have been found 

in a wide extend of freshwater frameworks around the world, 
counting water bodies, dregs, and living beings [8]. 

A. Types of Microplastics:  

The various types of microplastics are categorized based on 

their size and shape, and are listed in Table 1. 
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S. 

no 
Types Size Range Shape 

1 Fragments 
Varies, typically 

>5mm 
Irregular shape 

2 Fibres <5mm Thread like 

3 Films <5mm Thin layer 

4 Pellets Typically, 1.5mm Small, round 

5 Beads <5mm Spherical 

6 Foams <5mm 
Porous, 

lightweight 

7 Granules <5mm 
Irregular, grain-

like 

8 Microfibers <1mm Very fine fibres 

9 Microbeads <1mm spherical 

Table 1: Types of microplastics based on size and shape 

B. The Sources of Microplastics in Drinking Water and 

Freshwater: 

Microplastics in freshwater and drinking water show 

significant natural and open wellbeing risks, stemming from 

a run of sources counting ordinary exercises and mechanical 

forms. It is basic to recognize these primary sources in 

arrange to create viable relief methodologies and to educate 

administrative approaches. The table underneath gives a 

rundown of the essential sources of microplastic 

contamination, sketching out both coordinate and circuitous 

pathways into oceanic frameworks. 

SN 
Source of 

microplastics 
Description References 

1 Textile Fibers 

Microplastics 

shed from 

synthetic fabrics 
during washing 

and abrasion. 

Wang et al. 

(2020); Ma et 

al. (2019); 
Singh et al. 

(2022 

2 
Personal Care 

Products 

Microbeads and 

microplastics are 

found in beauty 

care products, 

toothpaste, and 

exfoliating 

items. 

Singh et al. 

(2022); 

Marsden et 

al. (2019) 

3 
Industrial 

Discharges 

Microplastics are 

released from 

industrial 

processes and 
wastewater 

effluents. 

Wang et al. 

(2020); Tang 

et al. (2023) 

4 
Plastics 

packaging 

Microplastics 

result from the 

debasement of 

plastic bundling 

materials, such 

as sacks and 

wraps. 

Shen et al. 

(2020); Ma et 

al. (2019) 

5 
Agricultural 

Runoff 

Microplastics 

from agricultural 

fields using 

plastic mulching 

and irrigation 
with 

Shen et al. 

(2020); Wu et 

al. (2022) 

contaminated 

water. 

6 
Atmospheric 

Deposition 

Microplastics are 
kept from the 

environment and 

begin from 

urban and 

mechanical 

areas. 

Marsden et 

al. (2019); 

Chanpiwat & 

Damrongsiri 

(2021) 

7 
Surface 

Runoff 

Urban runoff 

carrying 

microplastics 

from streets, 

sidewalks, and 

other surfaces 

into water 
bodies. 

Shen et al. 

(2020); Tang 

et al. (2023) 

8 

Household 

Cleaning 

Products 

Microplastic 

particles found 

in various 

cleaning agents. 

Singh et al. 

(2022); 

Marsden et 

al. (2019) 

9 Bottled Water 

Microplastics 

introduced from 

the packaging 

material and 

during the 

bottling process. 

Marsden et 

al. (2019); 

Chanpiwat & 

Damrongsiri 

(2021) 

10 

Wastewater 

Treatment 

Plants 

Microplastics are 

not totally 

evacuated amid 
wastewater 

treatment, so 

they can still be 

found in treated 

water. 

Wang et al. 
(2020); Ma et 

al. (2019); 

Shen et al. 

(2020) 

11 

Fragmentation 

of Larger 

Plastics 

Breakdown of 

bigger plastic 

flotsam and 

jetsam into littler 

particles happens 

due to natural 

variables such as 
UV and 

mechanical 

forces. 

Wu et al. 

(2022); Tang 

et al. (2023) 

12 

Paint and 

Coating 

Residues 

Microplastics 

released from 

degraded paint 

and coating 

materials. 

Shen et al. 

(2020); 

Marsden et 

al. (2019) 

Table 2: Sources of microplastics. 
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C. Environmental Impact of Microplastics and Associated 

Risk: 

Microplastics are unitary appendages with material that are 

gaining popularity as environmental burdens because of their 

unchanging and stable presence in the aquatic ecosystems. 

They work to cause the pollutants to adhere to their surface, 

including heavy metals and cyanides, the latter of which are 

toxic chemicals. These pathogens end up in the food chain 

and, as a result, humans are also affected [17-18]. Besides 

that, microplastics arise in the freshwater bodies and the 

drinking water systems, and thus it becomes the central issue 

that affects the public health and biodiversity more [18]. 

However, the most dangerous part is the ingestion of 
microplastics by aquatic organisms such as fish and aquatic 

mammals. These organisms can suffer from health hazards, 

physical blockages, and internal damages, which can even 

lead to death. The tendency of microplastics to suck up the 

harmful chemicals makes this risk ever more likely. The 

chemicals such as endocrine disruptors, POPs, and heavy 

metals can attach to microplastics. When marine organisms 

ingest these microplastics, the attached chemicals can cause 

reproductive, developmental, and neurological issues [19-

20]. Additionally, microplastics can serve as vectors for 

pathogens, providing surfaces for bacteria and viruses to 
thrive. 

Once these particles are ingested or inhaled, they can 

introduce harmful pathogens into the body, potentially 

leading to infections and other health issues [21]. 

 
Fig. 2: impact of microplastics in human health 

Source-https://www.researchgate.net/figure/Adverse-

impacts-of-MPs-on-human-health-Microplastics-act-as-the-

carrier-of-heavy-metals_fig4_361314436 
The presence of microplastics in water sources poses 

a challenge to water treatment facilities due to their 

persistence. Even advanced processes like coagulation and 

ultrafiltration are not completely effective in removing all 

microplastic particles, leaving a significant amount in treated 

water [22]. Furthermore, exposure to microplastics that carry 

pathogens or chemicals in drinking water could lead to long-

term health consequences, including cancer, endocrine 

disruption, and immune system impairments, underscoring 

the urgent need for enhanced treatment technologies and 

more robust regulations to reduce plastic contamination [17-

21]. 

II. FATE OF MICROPLASTICS -   

Microplastics have a long and complicated life cycle, and 

they frequently wind up in many parts of the ecosystem, 

including soils, aquatic systems, and even drinking water. A 

considerable amount of microplastics are not completely 

eliminated in wastewater treatment plants (WWTPs), which 

results in their release into surface waters. For instance, [23] 
discovered that while wastewater treatment methods lower 

the amounts of microplastics, certain particles nevertheless 

manage to find their way into natural water bodies and 

continue to be a threat to the environment. 

The fate of microplastics in drinking water treatment 

plants (DWTPs) varies depending on the specific treatment 

techniques used. Some microplastics may collect in sludge or 

attach to biofilms within the treatment systems, while others 

may elude traditional treatment procedures and remain in the 

treated drinking water, according to [24], some microplastics 

can bypass conventional treatment processes and persist in 

the treated drinking water, while others may accumulate in 
sludge or attach to biofilms within the treatment systems. 

Even more advanced methods, such as ultrafiltration, are not 

completely successful at removing all microplastics, allowing 

some to remain in freshwater systems and eventually re-enter 

the water cycle [26]. 

In the aquatic environment, microplastics are 

affected by several physical, chemical, and biological 

processes which could include additional breakage or 
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breakdown into smaller particles, partial biodegradation, or 
binding contaminants. Over time, these plastics may become 

incorporated into sediments or may be taken up by aquatic 

organisms, and/or be displaced from one area to another due 

to water or atmospheric currents. [23] demonstrated that 

microplastics typically reside as contamination sites in 

riverbed sediments and in the ocean floor over time. These 

authorizations are meaningful in stressing the difficulty of 

extracting microplastics from the environment once the items 

are in an aquatic system [25]. 

A. Detection Method: 

Different methods are utilized for the discovery of 

microplastics in water, each having its points of interest. The 

utilize of optical strategies like light microscopy and 

spectrometry, are, in specific, commonly utilized due to their 

capacity to distinguish and distinguish microplastics 

outwardly. The detection ability of optical methods —along 

with the aid of staining methods — can improve the reliability 
of the identification of microplastics in natural debris. 

Fluorescence microscopy, which typically stains 

microplastics with a dye, can also help to improve detection 

limits [32]. 

Spectroscopic procedures such as Fourier-transform 

infrared (FTIR) spectrometry and Raman spectrometry give 

data with respect to the chemical make-up of microplastics, 

and give a tall exactness for deciding which microplastic 

polymers are display in a water test [27]. For example, [31] 

used FTIR spectrometry for identifying microplastics in 

Antarctic freshwater, which indicates the effectiveness of 

FTIR in different environmental scenarios. 
Additionally, remote sensing technologies have 

emerged as valuable tools for monitoring microplastics. [30] 

employed remote sensing to detect microplastics in both 

water and ice, demonstrating the technique's capability for 

large-scale environmental monitoring. Combining these 

methods with fluorescence signal analysis, as explored by 

[32], enhances the precision and sensitivity of microplastic 

detection in aquatic environments. 

B. Removal Method:  

The various removal methods for microplastics are given 

below. 

SN Removal method 

Removal 

Efficiency 

(%) 

Reference 

No 

1 Magnetic Nano-fe3o4 70-85 [33-39] 

2 Catalytic Degradation 60-80 [40-45] 

3 
Coagulation & 

Filtration 
80-95 [35-50] 

4 
Advance Oxidation 

process(AOPS) 
60-80 [51-55] 

5 Membrane Filtration 80-90 [56-58] 

6 Electrocoagulation 70-90 [58-61] 

7 
Microfiltration & 

sedimentation 
70-85 [62-65] 

8 
Sampling and 

identification 
70-90 [66-68] 

9 
Electrochemical 

removal 
50-90 [69-70] 

10 
Biological 

Degradation 
70-90 [71-73] 

11 
Chemical 

precipitation 
50-90 [74-75] 

Table 3: Removal Method 

 
Among the strategies recorded, coagulation and 

filtration are the most broadly utilized methods for 

microplastic evacuation in both drinking water and 

wastewater treatment offices. This prepare includes including 

coagulants such as aluminum or press salts to water. This 

prompts microplastics and other suspended particles to total 

into bigger clusters known as flocs, which can at that point be 

successfully isolated through consequent filtration steps. 

C. Why This Method is Predominant: 

Existing Infrastructure: Many water treatment plants already 

use coagulation and filtration systems, allowing for easy 

integration of microplastic removal without major upgrades. 

− High Removal Efficiency: This approach is capable of 
eliminating a broad spectrum of particle sizes, including 

small microplastics, achieving over 90% efficiency in 

some cases, especially when paired with additional 

filtration technologies. 

− Cost-Effective Solution: Compared to advanced methods 

like advanced oxidation processes (AOPs) or 

electrochemical techniques, coagulation and filtration 

are relatively affordable and easier to operate. 

− Flexibility: This method can be adapted for use in both 

large municipal treatment plants and smaller, 

decentralized systems, making it suitable for various 

operational scales. 
Including, coagulation and filtration may not fully 

capture extremely fine microplastics (<20 μm) and can 

generate sludge that needs further treatment and disposal. For 

this reason, it is often complemented with other techniques 

such as ultrafiltration or membrane processes to enhance 

performance. 

III. CONCLUSION:  

The audit of microplastic writing highlighted vital 

perspectives of microplastics in drinking water and 

freshwater. It talked about their natural affect, location, and 

expulsion effectiveness. Microplastics present significant 

risks to ecosystems and human health as they can carry toxic 

chemicals and pathogens. Additionally, they can build up in 

aquatic organisms, posing health risks to humans. Part of the 

problem is that microplastics have the potential to persist as 

well as adsorb toxicological properties after entering aquatic 
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systems, making it difficult to eliminate their effect. 
Technically, there are various methods for detecting 

microplastics in water - each with specific merits. Optical 

methods include light and fluorescence microscopy which 

can notably determine the presence and/or number of 

microplastics. Some spectroscopic techniques, namely FTIR 

and Raman spectroscopy, can provide important chemical 

detail. Methods in remote sensing and fluorescence signal 

analysis, describe advanced methods where the potential of 

scaling up detection while increasing specificity is explored. 

Microplastics that are found in water can be 

removed using several different techniques with varying 

efficiencies. Physical techniques include filtration and 
sedimentation. Chemical methods include coagulation and 

oxidation. There are also newer methods being applied, 

including catalytic degradation and magnetic separation with 

nano-Fe3O4. Of these methods, magnetic separation with 

nano-Fe3O4 is especially noteworthy, as it has shown 

consistent removal efficiencies and is simple to implement 

and operate, offering potential for practical deployment for 

microplastic remediation from water. This audit highlights 

the basic require to viably distinguish and expel microplastics 

from water to diminish the potential dangers to the 

environment and human wellbeing. 
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