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Abstract 
 
 Plastic pollution, including the 
insidious presence of microplastics, has 
emerged as one of the most pressing and 
alarming global issues affecting aquatic 
ecosystems worldwide. The rapid increase 
in plastic waste, particularly in the form of 
microplastics, is posing a significant threat 
to the health and sustainability of marine 
and freshwater environments. The present 
study is aimed to assess microplastic 
contamination in sediment samples 
collected from the Adyar River in 
Chennai, India. A total of 10 Sediment 
samples were collected from different   
locations all along the river for 
Microplastic analysis. The identification of 
microplastics was carried out utilizing a 
stereomicroscope. The present study 
reveals the mean concentration of MPs in 
the sediment sample was.1977± 
137(Average ± Standard Error, n=10). 
MP/kg, of dry weight of the sediment 
sample. The prominent shape types of MPs 
in the sediments were into fibers (47%), 
films (21%), fragments (18%), pellets 
(10%), foam (2%), and beads (2%)., The 
colour of the MP was mostly, transparent 
(34.45%), followed by red (20.40%), white 
(18.75%), blue (14.52 %), orange (6.08%), 
green (2.19%), yellow (2.19%), and black 
(1.35%) Furthermore, Raman spectroscopy 
was employed to investigate and 
characterize the polymer compositions of 
the MPs. Raman Spectroscopy results 
showed the predominant abundance of 
microplastics, such as nylon, 
polypropylene, polymethyl (methacrylate), 
and polystyrene. Showing textiles,Plastic 
Litter, wastewater as sources of 
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Microplastics in this river. The findings 
underscore the pressing requirement for 
efficient waste management approaches, 
encompassing responsible disposal and 
recycling practices, to address the issue of 
microplastic pollution in the Adyar River. 
Additionally, it is imperative to enhance 
public awareness regarding the detrimental 
effects of microplastics and implement 
proactive measures to protect the Adyar 
River's ecosystem and foster sustainable 
water resource management. 
 
Keywords: Microplastics, contamination, 
River, Raman Spectroscopy, Polymers, 
Chennai, India 
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I. INTRODUCTION 
 

 Pollution is a significant global concern, and plastic waste stands as one of its primary 
contributors. The widespread usage of plastics has led to a substantial increase in production, 
with approximately 9.2 billion tons of plastic manufactured between 1950 and 
2017[1].Alarmingly, between 8 to 11 million tonnes of plastic waste enter the oceans 
annually [1]Initially, most plastics are utilized and discarded on land; however, projections 
indicate that by 2030, the quantity of microplastics in certain oceanic regions may double [2] 
Once plastic pollution accumulates in the environment, it becomes challenging to reverse its 
effects[3].A staggering global estimate suggests that approximately 5.25 trillion plastic 
particles, weighing a total of 268,940 tons, currently exist in the world's oceans [4].  
 
 The most critical factors for plastic waste accumulation in the environment are 
extensive use, limited recycling, and the durability of plastic polymers.[5]. Plastic pollution 
becomes worse when microplastics disintegrate into smaller particles as a result of various 
physical, chemical, and environmental factors [6]. Larger plastics enter the aquatic 
environment through runoff from the land and gradually degrade into particles larger than 
5mm, which are referred to as macroplastics, while particles smaller than 5mm are referred to 
as microplastics. MPs can also be classified as primary or secondary, with primary referring 
to micro-sized particles and secondary referring to MPs produced by MP breakdown.[2], [6], 
[7]. 
 
 Microplastics are known to be present in terrestrial, freshwater, and marine 
environments [8]–[11]In marine ecosystems, MPs are prevalent in surface waters, sediments, 
and marine organisms[12]. Moreover, MPs have been detected in freshwater environments 
through the analysis of various samples, including lake water and lake surface sediment, river 
sediments[13], [14]and, The role of Rivers  in transporting  microplastics to the oceans is 
well known  [15].According to Meijer et al., [16]an estimated 80% of marine plastic debris 
originates from inland sources. Several studies have pointed out urban regions, particularly 
industrial areas, as significant contributors to microplastic pollution in rivers[17], [18]thereby 
posing threats to both fluvial and marine [19], [20].       
 
 Microplastics come from a variety of sources and enter rivers via a variety of routes. 
Microplastics, for example, can be transported via surface run-off from agricultural areas, 
released into the atmosphere as aerial emissions from industries or sewage sludge application, 
and discharged from wastewater treatment plants.[21], [22]Fragmentation of larger plastic 
items, the abrasion of synthetic textiles, and the release of microbeads from personal care 
products also act  as sources[23], [24]. In case of river systems microplastics can enter  
through various pathways, such as stormwater runoff, industrial discharges, and the improper 
disposal of plastic waste, as well as from urban and agricultural sources[21], [25]. Once in 
rivers, microplastics can undergo complex transport and fate processes, ranging from buoyant 
floating behavior to sedimentation, leading to their accumulation in riverbeds and banks 
[26]In the recent review about microplastic in rivers of southern India [27]highlights the 
missing knowledge in research about microplastic in rivers therefore This study aims to 
assess the presence, distribution, characteristics, and composition of microplastics in 
sediment samples from the Adyar River. By conducting fieldwork and laboratory analyses, 
we seek to gain insights into the abundance and types of microplastics present in the 
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sediment. This information will contribute to a better understanding of the microplastic 
pollution in the Adyar River and provide valuable data for future mitigation efforts.
 
II. MATERIALS AND METHODS
 
1. Study Area: This study focused on 

Tamil Nadu, India. The Adyar River stretches between 12°50'49" and 13°17'24" 
latitude and 79°59'53" and 80°20'12" East longitude on the Coromandel coast in southern 
India. It is one of the three major rivers in Chennai and has a length of 42 km with a 
catchment area of 860 sq. km. It has been demonstrated in the past that sal
intrusion and industrial and domestic wastewater contamination of the river both exist. 
About 8.1 106 liters/day of home sewage and 0.775106 liters/day of industrial effluents 
were allowed to be legally dumped into the Adyar in 1999
sites took into account factors such as proximity to industrial areas, urban settle
and potential sources of pollution. This approach aimed to capture a comprehensive 
understanding of microplastic pollution in the sediment across the Adyar River.
  

Figure 1:

2. Sample Collection and Microplastic 
along the Adyar River to collect sediment samples for analysis. Sampling locations were 
selected based on representative areas of the river and its surrounding environment. In 
June 2022, a total of 10 sampling locations were chosen, sediment samples were collected 
from each location (Fig.1). The samples were carefully collected using pre
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sediment. This information will contribute to a better understanding of the microplastic 
River and provide valuable data for future mitigation efforts.

MATERIALS AND METHODS 

This study focused on Adyar River, located in Chennai, the capital city of 
Tamil Nadu, India. The Adyar River stretches between 12°50'49" and 13°17'24" 
latitude and 79°59'53" and 80°20'12" East longitude on the Coromandel coast in southern 
India. It is one of the three major rivers in Chennai and has a length of 42 km with a 
catchment area of 860 sq. km. It has been demonstrated in the past that sal
intrusion and industrial and domestic wastewater contamination of the river both exist. 
About 8.1 106 liters/day of home sewage and 0.775106 liters/day of industrial effluents 
were allowed to be legally dumped into the Adyar in 1999[28]. The selection of sampling 
sites took into account factors such as proximity to industrial areas, urban settle

pollution. This approach aimed to capture a comprehensive 
understanding of microplastic pollution in the sediment across the Adyar River.

   
: Study Area Map Showing Samoing Locations

 
Microplastic Extraction: Extensive fieldwork was conducted 

along the Adyar River to collect sediment samples for analysis. Sampling locations were 
selected based on representative areas of the river and its surrounding environment. In 

10 sampling locations were chosen, sediment samples were collected 
from each location (Fig.1). The samples were carefully collected using pre
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sediment. This information will contribute to a better understanding of the microplastic 
River and provide valuable data for future mitigation efforts. 

Adyar River, located in Chennai, the capital city of 
Tamil Nadu, India. The Adyar River stretches between 12°50'49" and 13°17'24" North 
latitude and 79°59'53" and 80°20'12" East longitude on the Coromandel coast in southern 
India. It is one of the three major rivers in Chennai and has a length of 42 km with a 
catchment area of 860 sq. km. It has been demonstrated in the past that salty water 
intrusion and industrial and domestic wastewater contamination of the river both exist. 
About 8.1 106 liters/day of home sewage and 0.775106 liters/day of industrial effluents 

. The selection of sampling 
sites took into account factors such as proximity to industrial areas, urban settlements, 

pollution. This approach aimed to capture a comprehensive  
understanding of microplastic pollution in the sediment across the Adyar River. 

y Area Map Showing Samoing Locations 

Extensive fieldwork was conducted 
along the Adyar River to collect sediment samples for analysis. Sampling locations were 
selected based on representative areas of the river and its surrounding environment. In 

10 sampling locations were chosen, sediment samples were collected 
from each location (Fig.1). The samples were carefully collected using pre-cleaned 
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equipment weighing up to (1 kg) was then transferred into glass bottles using a steel 
spoon followed by wrapping in aluminum foil to avoid further contamination[2] 
 
       To extract microplastics from sediments Around 100 g of wet sediment sample 
was oven dried for 36 hours at 55o C before being sorted using 10 mesh, 18 mesh, and 50 
mesh sieves[14]The dried sample was then transferred to a glass beaker for wet peroxide 
oxidation to remove organic matter. The sample was treated with 20ml of 30% hydrogen 
peroxide until the organic matter was completely digested [29]The sample was then 
treated with a sodium chloride solution with a density of 1.2g/cm3 and kept overnight for 
density separation of the microplastics present  [14], [30], [31]. 

 
3. Microplastic Analysis: MP's colour and morphology were identified and counted using a 

stereomicroscope NIKON SMZ25. Identifications were made with a 40x magnification 
digital microscope camera attached to a stereo microscope. To further ascertain the 
composition of the polymers, the Xplora Plus Raman microscope (Horiba Scientific), was 
used to identify the microplastic Polymer. For source identification, the MP's Raman 
spectroscopy data were compared to reference spectra. [32]. 
 

4. Quality Assurance and Control: In order to prevent the airborne microplastic 
contamination throughout all stages of sample collection, storage, processing, and 
analysis, meticulous efforts were undertaken. A comprehensive plastic-free protocol was 
implemented at each step of the experiment to ensure that all materials and equipment 
used were completely devoid of plastic components.  Environmental blanks were created 
by placing a filter membrane, saturated with deionized water filtered through a 1.6 µm 
filter, onto an uncovered Petri dish. A thorough analysis of these blanks facilitated the 
detection and quantification of background microplastic contamination, ensuring accurate 
interpretation of the sample results. 

 
III. RESULTS AND DISCUSSION  

 
1. Abundance and Distribution of Microplastics: Following a thorough evaluation of the 

blank samples, our research has revealed important insights into the concentration and 
characteristics of microplastics (MPs) in sediment samples collected from the Adyar 
river. The average concentration of MPs in the sediment sample was found to be 
1977±137 MP/kg (Average ± Standard Error, n=10), based on the dry weight of the 
sediment. (Fig.2) One notable finding was the significant variation in MP concentrations 
across different sampling locations, with higher concentrations observed in sample no.1 
towards the end of the river and lower concentrations in sample no.8(Fig.3) (Table1) This 
distribution suggests that certain areas may be more susceptible to microplastic pollution  
than others.  
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Figure 2:  The Concentrations of Microplastics Particles in Sediment Samples of Adyar 
River    

 
Figure 3: The Spatial Distibution Map Showing Microplastic count in Adyar Sediment 

Samples  
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Table 1: The sampling sites and MP color, shape and size in Adyar.river sediments 
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1 80.27 13.01 17 20 10 0 3 30 0 3 83 38 28 0 17 0 0 83 54 29 83 

2 80.27 13.01 12 27 0 3 0 10 0 4 56 18 14 15 0 1 8 56 39 17 56 

3 80.26 13.01 18 0 0 2 11 20 0 12 63 28 14 14 4 3 0 63 47 16 63 

4 80.2 13.01 14 11 0 0 0 25 5 2 57 28 9 12 8 0 0 57 39 18 57 

5 80.25 13.01 15 0 0 3 33 2 0 0 53 41 5 4 3 0 0 53 34 19 53 

6 80.248 13.02 17 1 2 0 5 30 0 0 55 25 6 15 4 0 5 55 41 14 55 

7 80.24 13.02 6 10 0 0 25 23 0 0 64 39 15 5 5 0 0 64 53 11 64 

8 80.23 13.02 1 1 1 0 20 10 0 1 34 20 11 3 0 0 0 34 22 12 34 

9 80.22 13.01 20 14 0 3 0 30 0 6 73 25 17 21 10 0 0 73 53 20 73 

10 80.21 13.02 1 2 0 2 14 24 4 8 55 18 7 16 8 6 0 55 36 19 55 
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2. Colour, Shape and Size Distribution: This research investigation focused on the 
categorization of microplastic (MP) particles into eight distinct colors: mainly, 
transparent (34.45%), followed by red (20.40%), white (18.75%), blue (14.52 %), orange 
(6.08%), green (2.19%), yellow (2.19%), and black (1.35%), (Fig. 4). The significance of 
color in microplastics was explored, revealing its influence on their behavior and 
environmental impact. The color of microplastics plays a crucial role in their visual 
detectability, aiding in their identification in environmental samples [33]Moreover, it 
provides valuable clues about their sources, facilitating the identification of pollution 
origins [34]. The color of microplastics also affects their interaction with the 
environment. Dark-colored microplastics may absorb more solar radiation, leading to 
changes in their distribution within aquatic environments, while light-colored ones may 
undergo photodegradation more readily [35], [36].Additionally, the preference of certain 
organisms to ingest specific colors can impact their uptake within the food web, 
potentially influencing animal behavior and fitness [37].Furthermore, the colorants used 
in plastics may contain additives that can leach into the environment upon degradation, 
raising concerns about potential harm to aquatic organisms and human exposure  [38].In 
terms of shape distribution six differ types of shapes was identified both primary and 
secondary microplastics as fibers (47%), films (21%), fragments (18%), pellets (10%), 
foam (2%), and beads (2%)Fig.5) (Fig.6) With higher concentration of fiber in sample 
no.5 and lowest concentration on sample no.10.Fiber-shaped microplastics exhibit 
enhanced buoyancy and surface area-to-volume ratio, making them more prone to long-
range transport in aquatic systems.[39] The generation of microfibers occurs primarily 
through the shedding and fragmentation of larger textile items during washing, wearing, 
and disposal processes [40]. These tiny fibers enter wastewater systems and can 
eventually find their way into rivers, lakes, and oceans due to incomplete filtration in 
wastewater treatment plants [41].Once released into the environment, microfibers become 
a persistent and widespread form of microplastic pollution. 
 
       The spatial distribution of fragment-typeand film-type(Fig.7)(Fig.8) microplastics 
in study area showed the irregular distribution towards the end of channel this  
irregularity can be explained by the retention of MP by sediment as a common process of 
MP transport in fluvial systems[10], [42],Since there was a very low flow rate in the 
Adyar River during sampling, no remobilization could have taken place with an 
increasing flow velocity[10], [42], [43] Therefore, previously deposited MP is not further 
transported and stored in the fluvial sediment as a temporary sink [44]. Additionally, it 
should be noted that due to the highly varying weather conditions in the study area, 
namely, the change from the monsoon and dry seasons, The distribution of fragment-type 
and film-type microplastics in rivers is a significant concern due to its potential 
environmental impact. Fragment-type microplastics, resulting from the breakdown of 
larger plastic items, and film-type microplastics, originating from plastic wraps and bags, 
have been detected in rivers worldwide.    
 
   Research has shown that rivers act as major conduits for microplastic transport 
from land to sea, accumulating these particles in riverbeds and banks[39], [45].The 
irregular shapes of fragment-type microplastics make them challenging to quantify 
accurately, but they have been found to be prevalent in river sediment samples. Film-type 
microplastics, with their thin and flexible nature, are often observed floating on the 
water's surface, especially in areas with high plastic waste influxes[46], [47].The 
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distribution of both microplastic types in rivers is influenced by factors such as local 
population density, industrial activities, and waste man
contribute to the pollution load entering these water bodies
distribution patterns of fragment
developing effective strategies to 
further pollution of aquatic ecosystems.  the spatial distribution pellet, bead, and foam.  
revealed a notable pattern in the distribution. Pellet debris dominated the samples, 
accounting for approximately 9
        
   

Figure 4: The 

   
This substantial prevalence suggests that pellets are the most common type of 

MPs in this particular area. On the other hand, bead type was found in 
samples, indicating a lower occurrence compared to pellets. Similarly, foam debris was 
present in approximately 26% of the samples, signifying a moderate frequency in the 
area. Understanding the role of color in microplastics is crucial fo
and accurately assessing environmental risks. By gaining insights into how color 
influences microplastics' behavior and interactions, we can work towards more effective 
pollution management and safeguarding both ecosystems and human 
majority of microplastics in the sediment samples were smaller < 1000 μm, (Fig.9), with 
70% falling within this size range. The remaining 30% of microplastics were larger than 
>1000 μm(Fig 10).. The presence of smaller microplastics suggest
ingestion by benthic organisms, which could have ecological implications for the Adyar 
River's ecosystem. 

 

Futuristic Trends in Physical Sciences
e-ISBN:

IIP Series, Volume 3, Book 
ASSESSMENT OF MICROPLASTIC CONTAMINATION IN THE SEDIMENTS OF ADYAR RIVER, 

CHENNAI: DISTRIBUTION AND SOURCE IDENTIFICATION

Copyright © 2024 Authors                                                                                                     

distribution of both microplastic types in rivers is influenced by factors such as local 
population density, industrial activities, and waste management practices, which 
contribute to the pollution load entering these water bodies[39], [48]
distribution patterns of fragment-type and film-type microplastics in rivers is crucial for 
developing effective strategies to mitigate their environmental impacts and prevent 
further pollution of aquatic ecosystems.  the spatial distribution pellet, bead, and foam.  
revealed a notable pattern in the distribution. Pellet debris dominated the samples, 
accounting for approximately 98% of the observed occurrences.  

  

 
The Colour of Mps In Adyar River Sediments

This substantial prevalence suggests that pellets are the most common type of 
MPs in this particular area. On the other hand, bead type was found in 
samples, indicating a lower occurrence compared to pellets. Similarly, foam debris was 
present in approximately 26% of the samples, signifying a moderate frequency in the 

Understanding the role of color in microplastics is crucial for mitigating pollution 
and accurately assessing environmental risks. By gaining insights into how color 
influences microplastics' behavior and interactions, we can work towards more effective 
pollution management and safeguarding both ecosystems and human 
majority of microplastics in the sediment samples were smaller < 1000 μm, (Fig.9), with 
70% falling within this size range. The remaining 30% of microplastics were larger than 
>1000 μm(Fig 10).. The presence of smaller microplastics suggest
ingestion by benthic organisms, which could have ecological implications for the Adyar 
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distribution of both microplastic types in rivers is influenced by factors such as local 
agement practices, which 

[39], [48].Understanding the 
type microplastics in rivers is crucial for 

mitigate their environmental impacts and prevent 
further pollution of aquatic ecosystems.  the spatial distribution pellet, bead, and foam.  
revealed a notable pattern in the distribution. Pellet debris dominated the samples, 

  

 

River Sediments 

This substantial prevalence suggests that pellets are the most common type of 
MPs in this particular area. On the other hand, bead type was found in about 20% of the 
samples, indicating a lower occurrence compared to pellets. Similarly, foam debris was 
present in approximately 26% of the samples, signifying a moderate frequency in the 

r mitigating pollution 
and accurately assessing environmental risks. By gaining insights into how color 
influences microplastics' behavior and interactions, we can work towards more effective 
pollution management and safeguarding both ecosystems and human well-being. the 
majority of microplastics in the sediment samples were smaller < 1000 μm, (Fig.9), with 
70% falling within this size range. The remaining 30% of microplastics were larger than 
>1000 μm(Fig 10).. The presence of smaller microplastics suggests the potential for 
ingestion by benthic organisms, which could have ecological implications for the Adyar 
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Figure 5: Shape Distribution in Adyar river sediment samples

Figure 6: Microplastic Shapes (A) Fibre (B) Foam(C) Fibre (D) 

3. Polymer Identification: 
constituted the largest proportion of the microplastics, accounting for 44% of the 
identified polymers. Polypropylene and polymethyl (methacrylate) were also prominent
making up 21% each, while polystyrene represented 15% of the detected microplastics 
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Shape Distribution in Adyar river sediment samples

 
Microplastic Shapes (A) Fibre (B) Foam(C) Fibre (D) 

: The findings of this investigation indicated that nylon 
constituted the largest proportion of the microplastics, accounting for 44% of the 
identified polymers. Polypropylene and polymethyl (methacrylate) were also prominent
making up 21% each, while polystyrene represented 15% of the detected microplastics 
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Shape Distribution in Adyar river sediment samples 

 

Microplastic Shapes (A) Fibre (B) Foam(C) Fibre (D) Fragment 

The findings of this investigation indicated that nylon 
constituted the largest proportion of the microplastics, accounting for 44% of the 
identified polymers. Polypropylene and polymethyl (methacrylate) were also prominent, 
making up 21% each, while polystyrene represented 15% of the detected microplastics 
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(Fig.11). These polymers are widely used in the production of various consumer goods, 
including packaging materials, textiles, and household items. The persistence of the
plastic polymers in the environment is a cause for concern. Microplastics can endure for 
extended periods, leading to potential ecological and health implications. As these tiny 
plastic particles find their way into water bodies and soil, they can be in
organisms and, subsequently, enter the food chain, potentially reaching humans. This 
could lead to adverse effects on both wildlife and human health.

 

Figure 7: The Spatial Distribution of Fragment Shape Microplastics in the Adyar River
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(Fig.11). These polymers are widely used in the production of various consumer goods, 
including packaging materials, textiles, and household items. The persistence of the
plastic polymers in the environment is a cause for concern. Microplastics can endure for 
extended periods, leading to potential ecological and health implications. As these tiny 
plastic particles find their way into water bodies and soil, they can be in
organisms and, subsequently, enter the food chain, potentially reaching humans. This 
could lead to adverse effects on both wildlife and human health. 
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(Fig.11). These polymers are widely used in the production of various consumer goods, 
including packaging materials, textiles, and household items. The persistence of these 
plastic polymers in the environment is a cause for concern. Microplastics can endure for 
extended periods, leading to potential ecological and health implications. As these tiny 
plastic particles find their way into water bodies and soil, they can be ingested by marine 
organisms and, subsequently, enter the food chain, potentially reaching humans. This 
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Figure 8:  the Spatial Distribution of Film Shape Microplastics in the Adyar River

Figure 9: the Spatial Distribution of size>1000μm Microplastics in the Adyar River
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Figure 10: the Spatial Distribution of size<1000μm Microplastics in the Adyar River

4. Possible Sources: The presence of polymers such as nylon, Polypropylene, and 
polymethyl (methacrylate) in rivers can be attributed to various human activities and 
industrial processes. These synthetic polymers are commonly used in the production of a 
wide range of products, and their widespread use has led to their release into the 
environment, including rivers and water bodies. Here are some possible sources of these 
polymers in rivers: Industrial discharges: Many industries utilize nylon, polypropylene, 
and polymethyl (methacrylate) in their manufacturing processes. During the production of 
plastic-based goods, the residues, waste materials, and accidental spills can find their way 
into nearby water bodies, including rivers. Improper waste management pract
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industrial processes. These synthetic polymers are commonly used in the production of a 
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environment, including rivers and water bodies. Here are some possible sources of these 
polymers in rivers: Industrial discharges: Many industries utilize nylon, polypropylene, 
nd polymethyl (methacrylate) in their manufacturing processes. During the production of 

based goods, the residues, waste materials, and accidental spills can find their way 
into nearby water bodies, including rivers. Improper waste management pract
industries may lead to direct discharge of polymer-containing effluents into rivers, 
contributing to their presence in the aquatic environment.[49].Urban runoff 

based materials, including nylon, polypropylene, and polymethyl 
(methacrylate) products, are commonly used in everyday items such as packaging, 
textiles, and consumer goods. When these items are improperly disposed of 
as litter, they can be carried by rainfall runoff and wind into stormwater drains, eventually 
reaching rivers. Studies have shown that urban runoff is a significant source of 
microplastics in rivers and other water bodies[39].Sewage and wastewater treatment 
plants: Domestic and industrial wastewater often contains microplastics derived from the 
breakdown of larger plastic items, including nylon, polypropylene, and polymethyl 
(methacrylate) products. Although wastewater treatment plants are designed to remove 
pollutants, they may not effectively capture all microplastics, allowing some of these 
polymer particles to enter the river systems through treated effluents 
recreational activities, such as fishing, boating, , also contribute to the presence of these 
polymers in rivers. Fishing lines and nets made of nylon and other synthetic fibers can be 
lost or abandoned in the water, leading to long-term pollution. Additionally, discarded 
plastic items used during recreational activities can degrade into smaller particles, further 
exacerbating the microplastic contamination in rivers [51]In conclusion, the presence of 
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nylon, polypropylene, and polymethyl (methacrylate) polymers in rivers is largely 
attributed to human activities and industrial processes. The widespread use and improper 
disposal of plastic-based products, along with the limitations of waste management 
systems, contribute to the contamination of rivers with these synthetic polymers. 
Addressing this issue requires a comprehensive approach, including better waste 
management practices, increased awareness and education about plastic pollution, and 
more stringent regulations on industrial discharges and plastic production to safeguard 
our aquatic ecosystems. 
    

IV. CONCLUSION 
 

 The results of this research provide compelling evidence of a significant issue 
regarding MP pollution in the sediments of Adyar river, an urban river located in Chennai 
region of Tamilnadu India. Through the analysis of sediment samples, it was determined that 
the mean concentration of microplastics was 1977± 137MPs per Kg of dw indicating a 
substantial presence of microplastics within the river ecosystem. Furthermore, variations in 
microplastic concentrations were observed across different regions of river. The end of the 
river, exhibited a higher concentration of microplastics. The MPs shape groups in the 
sediments were identified as fibers (47%), films (21%), fragments (18%), pellets (10%), foam 
(2%), and beads (2%) with eight distinct colors that are Transparent (34%), Red (20%), 
followed by white (19%), blue (15%), orange (6%), green (2%), yellow (2%), black (1%),To 
gain further understanding of the composition of the microplastics, Raman spectroscopy was 
employed. The results revealed that the predominant polymer type in the microplastic 
samples was like nylon, polypropylene, polymethyl (methacrylate), and polystyrene. 
 

 The findings of this study highlight the urgent need for effective waste management 
practices, including proper disposal and recycling of plastic materials. Additionally, raising 
public awareness about the detrimental effects of microplastics and promoting sustainable 
behaviors can help reduce the input of microplastics into the Adyar River and protect its 
ecosystem. Mitigation measures should focus on minimizing the release of microplastics into 
the environment and implementing strategies for the removal and remediation of existing 
microplastics in sediments. Collaborative efforts between government, industries, and the 
public are crucial for addressing microplastic pollution and ensuring the long-term health and 
sustainability of the Adyar River ecosystem. 
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