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ABSTRACT 

A soil and water are mainly polluted by effluent discharges from industries, which are broadly classified into 

metallic and nonmetallic pollutant-bearing effluents. In order to tackle this problem, a plant-based technology 

called phytoremediation is used to clean contaminated lands. Phytoremediation is based upon several 

processes such as phytodegradation, phytovolatilization, phytoaccumulation and phytoextraction. These 

methods are efficient, eco-friendly and economic. This paper reviews the methods and mechanisms involved in 

phytoremediation of heavy metals, and enhancement processes.  The potential of sugarcane for remediation of 

soil contaminated with As, Pb, Cd, Cu, and Zn total and available heavy metal concentrations in the 

contaminated soils were analyzed before and after the phytoremediation application with the help of sugarcane 

plants. The heavy metal concentration with phytoremediation was reduced compared with the sugarcane 

treatments. Elements showed low mobility, which was related to their total concentration in soil and water.  

Keywords: Heavy Metal, Contaminated Soil, Investigation, Sugercane, Phytoremediation. 

I. INTRODUCTION 

Heavy metal-contaminated soil has emerged as a significant environmental problem globally. Irrespective of 

their sources in the soil, accumulated heavy metal can degrade soil quality and reduce crop yield and quality of 

agricultural products, and thus negatively impact the health of humans, animals, and the ecosystem.  Heavy 

metal accumulation in surface soils, which is considered as a chemical time bomb, may pose a potential threat 

to the environment and human health as per the literatures referred. For example, it can affect the respiratory 

tract, skin, liver, cardiovascular, and nervous systems. In addition, it can cause cancer risks for skin and various 

viscera, including the lung, bladder, kidney, and liver. Moreover, Cr, Cd, Cu, Pb, and Zn have been considered to 

be related to various types of cancer. In contaminated farmlands, heavy metals accumulate in the edible parts of 

crops to levels that exceed food safety standards. These metals can enter the food chain through food 

production and threaten the health of animals and humans. Thus, the remediation of contaminated farmland 

soil is dramatically important to ensure food safety and public health. Remediation of soils contaminated with 

heavy metal is mainly based either on the extraction or the stabilization of the contaminants. In this study, the 

effectiveness of a sugarcane with low heavy-metal accumulation to remediate a soil that is moderately 

contaminated with As, Cd, Cu, Pb, and Zn was assessed by the variance of heavy metal concentration. The total 

concentration and available forms of the trace metals in the contaminated sugarcane soil were determined. The 

effects of sugarcane on the trace element availability and total concentration were investigated. In addition, the 

relationship between the heavy metal concentration of soil and sugarcane was established through different 

assessment criteria.  

II. PHYTOREMEDIATION 

Phytoremediation basically refers to the use of plants and associated soil microbes to reduce the 

concentrations or toxic effects of contaminants in the environment. Phytoremediation is widely accepted as a 

cost-effective environmental restoration technology. The definition of phytoremediation is the technology that 

utilizes green plants for the detoxification of pollutants from soil, water, and air components of the 

environment. With an unprecedented acceleration in human-influenced activities, restoration of degraded 

lands, rejuvenation of water bodies, and purification of air, it is the need of the hour. The sources of such 

pollutants include effluents from industries, acid-mine drainage, and chemical fertilizers from agricultural 
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practices that contribute to — but are not limited to — heavy metal, volatile organic compound, oxides of 

nitrogen, and sulfur pollution. 

 

Figure 1: Sources of Pollution (source-www.eea.europa.eu) 

Phytoremediation, a type of bioremediation, refers to utilizing the ability of green plants to stabilize, uptake 

(or bioaccumulate), and release a lesser toxic form of pollutants to clean up soil, water, or air. The plant and its 

root-zone-associated microbes also play a crucial role in this process (Salt et al. 1998). Soil here refers to the 

surface as well as sediments, while water refers to the surface as well as groundwater. 

What is phytoremediation Technique? 

Plants have developed mechanisms over a period of time that have helped them survive in organic as well as 

inorganic pollutant-rich soil or water. This is based on the alleviation of stress caused by heavy metal and 

organic pollutants on plants. Selection of the cleanup technique is primarily based on the nature of the 

pollutant, the medium in which it is present, and the expected end result of the process. 

 

Figure 2: Phytoremediation Technique (source-www.study.com) 

Types of  phytoremediation 

There are several options of phytoremediation to choose from for environmental detoxification based on 

various parameters. These are rhizofiltration, phytodegradation, rhizosphere biodegradation, phytoextraction, 

phytostabilization, and phytovolatilization. 

Rhizofiltration 

 Rhizofiltration is a method of removing harmful chemicals and surplus nutrients from water by 

filtering it through a mass of roots. 

 Pollutants are absorbed by the roots or transferred on them. 
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 This method is frequently used to clean up contaminated groundwater by either planting directly in the 

contaminated area or extracting the contaminated water and delivering it to these plants off-site. 

Phytoextraction / Phytoaccumulation 

 Phytoextraction / phytoaccumulationis the process by which plants accumulate pollutants in their roots, 

shoots, or leaves above ground. 

 The roots absorb elements from the soil or water and concentrate them in the plant biomass above ground. 

 Hyperaccumulators are organisms that have a high capacity for absorbing pollutants. 

 For the past twenty years or so, phytoextraction has been rapidly gaining popularity around the world. 

Heavy metals and other inorganics are commonly extracted via phytoextraction. 

 Contaminants are often concentrated in a significantly smaller volume of plant matter at the time of disposal 

than in the initially contaminated soil or silt. 

Phytotransformation/ Phytodegradation 

 Phytotransformation, also known as phytodegradation, is the transformation of organic pollutants from soil, 

sediments, or water into a more stable, less hazardous, and less mobile form. 

 The plant roots secrete enzymes that break down the organic chemicals, which are subsequently taken in by 

the plant and expelled by transpiration. 

 Herbicides, trichloroethylene, and methyl tert-butyl ether are among the organic pollutants that this method 

works best with. 

 

Figure 3: Types of Phytoremediation ( Source : https://www.researchgate.net ) 

III. METHODOLOGY 

1.1 Study area  

Our local area was located in the Ahmednagar city along the Sina River.Sina River is a large tributary of 

the Bhimariver which is starting near Ahmednagar city. It has two chief sources, one near Jamgaon about 20 

km. west of the town of Ahmednagar and the other near Sasewadi,Jeur about 16 km. to its north-east.The 

condition of Sina River in the Ahmednagar city is very bad and very polluted by industial as well as commercial 

&residential waste water. To clean the River we studied the factors which affects the quality of Sina River 

water. In the bank of river lot of encroachment causing a very short stream path and during rainy season the 

adjoining residential area and roads get flooded. To tackle all these problems & to make pollution free Sina we 

have to take some initiatives for that, rebirth of sina is essential. In this project we have analised and studied all 

the aspects which are contributing pollution to river. We have conducted some lab test to find the 

characteristics of water e.g. BOD, COD, DO, pH also we have studied &then suggested the methods which will be 

Page No.109

https://www.researchgate.net/


                                                                                                                     e-ISSN: 2582-5208 
International Research Journal of  Modernization  in  Engineering  Technology  and Science 

( Peer-Reviewed, Open Access, Fully Refereed International Journal ) 

Volume:06/Issue:05/May-2024                       Impact Factor- 7.868                                www.irjmets.com                                                                                       

www.irjmets.com                              @International Research Journal of Modernization in Engineering, Technology and Science 

 [8798] 

helpful to remove the over burden of sina river with its bank to get clear & sparkling water of Sina&nbsp. The 

soil pollution and water pollution in this area was due to the leakage and spills from industrial areas heavy 

metals like Pb, Zn, As, Cu , Cd. Other waste water sources like agricultural land, domestic area, public places also 

contributes large amount of waste contaminants to the river water. 

1.2 Modelling and analysis  

An experiment open set up there is, to monitor the growth of sugercane in the half cut water tank. In late 

November we plant sugarcane and applied Sina river waste water. In the tank we designed the rapid sand filter 

for the percolation of water the water should pass through the layers of gravel 20mm, gravel 10mm, sand and 

soil at the top. In the bottom of the water tank there is a small structure like pipes are placed to collect the 

upper layer of waste water which was now purified with the help of phytoremediation technique .Sugercane 

absorb the heavy metals as a nutrition . The experiment lasted until mid-January, and the water was changed 

several times. The measuring of the parameters of growth to determine biomass production was carried out at 

the beginning and the end of the experiment. The efficiency of indian shoot in the removal of heavy metals was 

tested in an experiment under laboratory conditions. In early March we conduct the chemical analysis of waste 

clean water.   

                       

                   Figure 4: Base of model and outlet                  Figure 5: For the storage of percolated wastewater 

 

Figure 6: Bed filter 
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            Figure 7 : Plantation of plant (sugarcane)                                         Figure 8: Final model 

 

IV. CHEMICAL ANALYSIS TEST AND RESULTS 

For the process of phytoremediation the waste water changed in a month 3 - 4 times. The sugercane plant 

absorbs the heavy metals as a nutrition which are present in the water. The chemical test conducted on the 

waste clean water, which are Dissolved Oxygen, pH, Biochemical Oxygen Demand, Chemical Oxygen Demand  

and the parameters like heavy metals Cu, Cd, Pb, As, Zn before and after phytoremediation treatment process. 

Table 1. Test Result Before Phytoremediation treatment process 

Sr. 

No. 
Parameter Result Unit Method 

1 Dissolved Oxygen (DO) 4.3 mg/L 
IS 3025 (Part 38) Method No :4 

: 1989 

2 
Biological Oxygen Demand (3 

days, 27°C) 
46 mg/L IS 3025 ( Part 44) :1993 

3 Chemical Oxygen Demand 160 mg/L 
APHA 24th , Ed.. 5220, B544 

,B,544:2023. 

4 Copper (as Cu) BLQ(LOQ:0.02) mg/L 
IS 3025 (part 2 ) : 2019 /ISO 

11885 : 2007 

5 Lead (as Pb) BLQ(LOQ:0.08) mg/L 
IS 3025 (part 2 ) : 2019 /ISO 

11885 : 2007 

6 Cadmium(as Cd ) BLQ(LOQ:0..02) mg/L 
IS 3025 (part 2 ) : 2019 /ISO 

11885 : 2007 

7 Zinc (as Zn) BLQ(LOQ:0.05) mg/L 
IS 3025 (part 2 ) : 2019 /ISO 

11885 : 2007 

8 Arsenic ( as As) BLQ(LOQ:0.05) mg/L 
IS 3025 (part 2 ) : 2019 /ISO 

11885 : 2007 

Table 2. Test Results After Phytoremediation treatment process 

Sr.  

No. 
Parameter Result Unit Method 

1 Dissolved oxygen 4.9 mg/L IS 3025 (Part 38) Method No :4: 
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1989 

2 
Biological Oxygen 

Demand ( 3 days, 27°C) 
25 mg/L IS 3025 ( Part 44) :1993 

3 
Chemical Oxygen 

Demand 
90 mg/L 

APHA 24th , Ed.5220 

,B,544:2023. 

4 Copper (as Cu) BLQ(LOQ:0.02) mg/L 
IS 3025 (part 2 ) : 2019 /ISO 

11885 : 2007 

5 Lead (as Pb) BLQ(LOQ:0.08) mg/L 
IS 3025 (part 2 ) : 2019 /ISO 

11885 : 2007 

6 Cadmium( as Cd ) BLQ(LOQ:0.02) mg/L 
IS 3025 (part 2 ) : 2019 /ISO 

11885 : 2007 

7 Zinc (as Zn) BLQ(LOQ:0.05) mg/L 
IS 3025 (part 2 ) : 2019 /ISO 

11885 : 2007 

8 Arsenic ( as As) BLQ(LOQ:0.05) mg/L 
IS 3025 (part 2 ) : 2019 /ISO 

11885 : 2007 

 

Figure 9: Water before and after phytoremediation system 

V. CONCLUSION 

From the test result it is observed that sugarcane canna plant can also be effectively use to treat waste water by 

using phytoremediation method. Heavy metals can also be effectively removed with the help of sugarcane. 

There is a notable decrease in BOD and COD demands. COD demand have decreased by 70mg/L from the 

experimental setup.  

VI. REFERENCES 
[1] Manta D, Angelone M, Bellanca A, Neri R, Sprovieri M. 2002. Heavy metals in urban soils: a case study 

from the city of Palermo (Sicily), Italy. Sci Total Enviro 300: 229–243. 

[2] Hu Y N, Liu X P, Bai J M, Shih K M, Zeng E Y, Cheng H F. 2013. Assessing heavy metal pollution in the 

surface soils of a region that had undergone three decades of intense industrialization and 

urbanization. Environ SciPollut Res 20: 6150–6159.  

[3] Takashi F, Hidetaka T. 2014. Pollution distribution of heavy metals in surface soil at an informal 

electronic-waste recycling site. Environ Geochem Health 36: 159–168. 

[4] Benhaddy L M, Hadjel M. 2014. Spatial distribution and contamination assessment of heavy metals in 

surface soils of HassiMessaoud, Algeria. Environ Earth Sci 71: 1473–1486.  

[5] Sekhar K C, Chary N S, Kamala C T, Vairamani M, Anjaneyulu Y, Balaram V, Sorlie J E. 2006. Risk 

communications: around the world-environmental risk assessment studies of heavy metal 

contamination in the industrial area of Kattedan, India a case study. Hum Ecol Risk Assess 12: 408–

422.  

[6] Lin M C, Liao C M. 2008. Assessing the risks on human health associated with inorganic arsenic intake 

from groundwater-cultured milkfish in southwestern Taiwan. Food ChemToxicol 46: 701–709. 

[7] Wang L J, Lu X W, Ren C H, Li X X, Chen C C. 2014. Contamination assessment and health risk of heavy 

metals in dust from Changqing industrial park of Baoji, NW China. Environ Earth Sci 71: 2095–2104. 

Page No.112



                                                                                                                     e-ISSN: 2582-5208 
International Research Journal of  Modernization  in  Engineering  Technology  and Science 

( Peer-Reviewed, Open Access, Fully Refereed International Journal ) 

Volume:06/Issue:05/May-2024                       Impact Factor- 7.868                                www.irjmets.com                                                                                       

www.irjmets.com                              @International Research Journal of Modernization in Engineering, Technology and Science 

 [8801] 

[8] Stigliani W M, Doelman P, Salomons W, Schulin R, Smidt G R B, Seatm V D Z. 1991. Chemical time 

bombs-predicting the unpredictable. Environment 33: 4–30. 

[9] Rmalli S W A, Harrington C F, Ayub M, Haris P I. 2005. A biomaterial based approach for arsenic 

removal from water. J Environ Monit7: 279–282. 

[10] Kurz H, Schulz R, Romheld V. 1999. Selection of cultivars to reduce the concentration of cadmium and 

thallium in food and fodder plants. J Plant Nutr Soil Sci 162: 323–328.  

[11] Adriano D C, Wenzel W W, Vangronsveld J, Bolan N S. 2004. Role of assisted natural remediation in 

environmental cleanup.Geoderma 122, 121–142.  

[12] Liu W T, Zhou Q X, An J, Liu Y B, Liu R. 2010. Variations in cadmium accumulation among Chinese 

cabbage cultivars and screening for Cd-safe cultivars. J Hazard Mater 173: 737–743. 

[13] Wang X L, Chen T B, Lei M, Li X X, Chen C C. 2012. Selection of sugar cane varieties with a low heavy 

metal accumulation ability for the ecological remediation of contaminated farmland. J ResourEcol 3: 

373–378.  

[14] Wang K R. 2002. Tolerance of cultivated plants to cadmium and their utilization in polluted farm land 

soils. ActaBiotechnol 22: 189–198. 

[15] Tiryakioglu M, Eker S, Ozkutlu F, Husted S, Cakmak I. 2006. Antioxidant defense system and cadmium 

uptake in barley genotypes differing in cadmium tolerance. J Trace Elem Med Bio 20: 181–189. 

[16] Zhu C, Luan Z, Wang Y, Shan X. 2007. Removal of cadmium from aqueous solutions by adsorption on 

granularred mud (GRM).Sep PurifTechnol 57: 161–169. 

[17] Liu W T, Zhou Q X, Liu Y B, Liu R. 2009. Identification of Chinese cabbage genotypes with low cadmium 

accumulation for food safety. Environ Pollut 157: 1961–1967.  

[18] Corbi J J, Froehlich C G, Trivinho-Strixino S, Dos-Santos A. 2011. Evaluating the use of predatory insects 

as bioindicators of metals contamination due to sugarcane cultivation in neotropical streams. Environ 

Monit Assess 177: 545–554. 

[19] Li X L, Shen Z G, Wai W H, Li Y S. 2001. Chemical forms of Pb, Zn and Cu in the sediment profiles of the 

Pearl River Estuary. Mar Pollut Bull 42: 215–223.  

[20] Rauret G, López-Sanchez J F, Sahuquillo A, Rubio R, Davidson C, Ure A, Quevauliller P H. 1999. 

Improvement of the BCR three step sequential extraction procedure prior to the certification of the 

new sediment and soil reference materials. J Environ Monit 1: 57–61.  

[21] Madejo´n P, Murillo J M, Marano´n T, Cabrera F, Lo´pez R. 2002. Bioaccumulation of As, Cd, Cu, Fe and 

Pb in wild grasses affected by the aznalcollar mine spill (SW Spain).Sci Total Enviro 290: 105–120. 

[22] K., Miss J. D., et al. "Analysis of Sina River Water in Ahmednagar City." JournalNX, 2018, pp. 305-309. 

[23] Solse, Anjali A., et al. "Geopolymeric Building Material by Using Synergistic Utilization of Industrial 

Waste." JournalNX, 2019, pp. 122-125. 

[24] Nikam, Prasad G., and Girish S. Patil. "Review of India's Solar Energy."JournalNX, 2019, pp. 38-41. 

 

Page No.113



                                                                                                                     e-ISSN: 2582-5208 
International Research Journal of  Modernization in Engineering   Technology  and  Science 

( Peer-Reviewed, Open Access, Fully Refereed International Journal ) 

Volume:06/Issue:05/May-2024                         Impact Factor- 7.868                              www.irjmets.com                                                                    

www.irjmets.com                              @International Research Journal of Modernization in Engineering, Technology and Science 
[7758] 

ANALYSIS OF MICROPLASTIC POLLUTION IN THE RIVER WATER AND IN 

THE SEDIMENTS OF THE RIVER 

Tanuja M. Gaikawad*1, Shweta R. Kharpude*2, Ayush Y. Pokharna*3,  

Tejas D. Khedkar*4, Prasad G. Nikam*5 
*1,2,3,4BE Civil Students, Department Of Civil Engineering, Shri Chhatrapati Shivaji Maharaj College Of 

Engineering, Nepti, Ahmednagar, Maharashtra, India. 

*5Assistant Professor, Department Of Civil Engineering, Shri Chhatrapati Shivaji Maharaj College Of 

Engineering, Nepti, Ahmednagar, Maharashtra, India. 

ABSTRACT 

This study has been undertaken to investigate the Microplastic content in a surface water source. Microplastics, 

which are tiny plastic particles less than 5mm in size, can be found in rivers, lakes, and oceans. They pose a 

threat to aquatic life as they can be ingested by animals and can accumulate in the food chain. Additionally, 

micro plastics in water as well as sediment in river can transport harmful chemicals and pollutants, impacting 

water quality, toxic chemicals, habitat alteration reduced, water quality ingestion through food and water, 

respiratory exposure, chemical exposure. Efforts to reduce microplastic pollution and its consequences are 

crucial to protect surface water and aquatic ecosystems. We are using Grab Sampling in which collecting water 

samples at various locations using bottles or containers. These samples were filtered to capture microplastic. 

We have analyzed the collected samples with the objectives to determine the concentration and distribution of 

microplastics in water and sediment and to study the effects of microplastics on sediment and water 

ecosystems. Both the samples from water and sediment are studied and microplastic samples are analyzed by 

FTIR (Fourier-Transform infrared) method and found presence of microplastics in surface river water source. 

Keywords: Microplastic, River Pollution. 

I. INTRODUCTION 

The concentration of microplastics the concentration of microplastics (MPs) in water ecosystems increases as 

plastic production gradually increases every fiscal year. From referred literature, almost 71% of plastic waste is 

directly absorbed by the environment, and the remaining waste is reused in a different format, resulting in 

higher microplastic pollution. In 2016, approximately 335 million metric tons of plastic products were 

manufactured, whereas, in 2017, this amount increased up to 348 million metric tons. Thus, global plastic 

production increased by approximately 4% within only 1-year tons. There are more than 5.25 trillion macro and 

micro pieces of plastic in the oceans up to end of 2023. The first studies regarding microplastic contamination in 

oceans appeared in the 1970s and since then, Microplastics are defined directly in the literature, either as plastic 

particles smaller than 5 mm, or smaller than 1 mm.   

II. METHODOLOGY 

2.1 Site Selection: 

For our research work we have selected the Sina River, often referred to as the Suna River, is a significant 

waterway in the Ahmednagar district of Maharashtra, India. It originates near the town of Jamgaon in the 

Balaghat range and flows southward, eventually joining the Bhima River. The river is crucial for irrigation, 

supporting the agricultural activities in the region. Historically, the Sina River has also been vital for local 

settlements, contributing to the socioeconomic development of Ahmednagar. Despite seasonal fluctuations in 

its flow, the river remains a lifeline for the surrounding communities. We selected total 4 locations at which 

sina river flows i.e Shendi (R1), Navnagaur Bridge (R2),  Katvan Khandoba (R3), and Sina Dam (D1). 

2.2 Sampling: 

At the selected sites we have collected three sediment samples and three water samples from each locations. 

Water samples are collected in a closed airtight plastic containers and sediment samples in a tray. For water 

sampling we have used grab sampling method and for sediment sampling we have collected samples from 
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15cm x 15 cm, area by clearing top surface and took sediment sample up to depth 3cm. For sediment sample we 

sieved the sediment sample from 5mm sieve and particles passed from 5mm sieves are taken for this study. 

2.3 Digestion and Density Separation: 

For digestion and density separation we have prepared two solutions. 1st solution is of 30% Hydrogen Peroxide 

was prepared to digest the presence of organic material present in the samples. 2nd solution is of Sodium 

Chloride (NaCl) and distilled water. The NaCl solution of 1.3 g ml-1 was prepared for density separation and to 

obtain microplastics in the water samples. 

For density separation of water sample, we kept it for 24 hours for separation of plastic particles from water 

sample. After 24 hours we have observed that the plastic particles are floating on the surface of the water. 

For sediment samples to remove organic material from the sediment sample we took 500 gm of sample and 

then added 250 ml of hydrogen peroxide solution. After 24 hours we have added NaCl solution and kept it for 4 

hours. After 4 hours we observed that a top layer of water which was then separated from the sediments and 

filtered. 

2.4 Filtration Process: 

For the filtration process we used whatsman filter paper of 125 mm of diameter and vacuum filtration 

apparatus. 

2.4.1 Filtration of water sample: 

For filtration of water sample we take 500 ml of water sample collected from each location. Then with the help 

of whatsman filter paper and vacuum filtration we filtered the water sample.  

2.4.2 Filtration of sediment sample: 

For filtration of sediment sample we took water sample which was formed above the sediment during density 

separation. Then with the help of whatsman filter paper and vacuum filtration apparatus we have filtered the 

sediment sample. After filtration of water and sediment sample we have observed the layer on the filter paper 

which contains microplastics. 

2.5 Observation of filter paper under microscope: 

After the filtration process we observe each filter paper under the microscope. After observing it we separate 

microplastics on the basis of different colours such as pink, blue, yellow and white. 

2.6 Analysis of microplastic: 

For analysis of microplastic we used FTIR (Fourier Transfer Infra-Red) spectroscopy. 

FTIR Spectroscopy: 

Fourier-transform infrared (FTIR) spectroscopy is an analytical technique used to obtain an infrared spectrum 

of absorption or emission of a solid, liquid, or gas. It works by measuring how infrared radiation is absorbed by 

a sample at different wavelengths, generating a spectrum that represents the molecular fingerprint of the 

sample. The technique utilizes an interferometer to collect all spectral data simultaneously, which is then 

transformed using Fourier transformation to produce the spectrum. FTIR is widely used in various fields such 

as chemistry, materials science, and pharmaceuticals for identifying functional groups, studying molecular 

structures, and monitoring chemical reactions. Its advantages include high sensitivity, rapid data collection, and 

the ability to analyze complex mixtures. 

After FTIR spectroscopy analysis the results obtained in graphical form and as follows. 
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Graph 1 - shows FTIIR Result 

III. RESULTS AND DISCUSSION 

Floating microplastics were present in all surface water and sediments of river and dam also present in 

surrounding of them. The details are shown in Table 3.1. 

Table 3.1 . FTIR identification of selected microplastics (5 mm-300µm). 

Sr. 

No 
Locations 

Microplastic Numbers 

5mm – 300µm 300µm – 100µm 100µm – 20µm Total Number 

1 R1 3 2 0 05 

2 R2 12 11 10 33 

3 R3 17 19 16 52 

4 D1 9 11 3 23 

 

Chart 1 - shows size distribution of Microplastics. 

IV. EFFECT ON ECOSYSTEM 

The ecosystem of the Sina River, like many other river systems, is vulnerable to the impacts of microplastic 

pollution. Microplastics affect the Sina River ecosystem in several significant ways: 

4.1 Accumulation in Sediments 

Microplastics accumulate in the sediments of the Sina River, altering the physical and chemical properties of the 

riverbed. This accumulation can disrupt the natural habitats of benthic organisms, leading to changes in 
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sediment structure and composition. These changes can affect the availability of nutrients and oxygen, crucial for 

the survival of various microorganisms and invertebrates that live in the sediment. 

4.2 Chemical Contamination 

Microplastics can adsorb toxic chemicals such as heavy metals and persistent organic pollutants (POPs) from the 

surrounding water. This process increases the concentration of these harmful substances in the river ecosystem. 

When organisms ingest microplastics, they can be exposed to these toxic chemicals, which can bioaccumulate 

and biomagnify up the food chain, affecting predators at higher trophic levels, including fish and birds. 

4.3 Impact on Aquatic Life 

Aquatic organisms in the Sina River, including fish, invertebrates, and amphibians, may ingest microplastics, 

mistaking them for food. This ingestion can cause physical harm, such as blockages in the digestive tract, 

reducing the organisms' ability to feed and absorb nutrients effectively. The presence of microplastics in the 

digestive systems of these organisms can also lead to decreased growth rates, lower reproductive success, and 

increased mortality rates. 

4.4 Disruption of Food Webs 

The ingestion of microplastics by lower trophic level organisms can lead to the transfer of microplastics up the 

food chain. Predatory species that feed on smaller organisms can accumulate microplastics in their bodies, 

disrupting the entire food web. This trophic transfer can have cascading effects, ultimately impacting the 

biodiversity and health of the entire river ecosystem. 

4.5 Alteration of Microbial Communities 

Microplastics provide a surface for microbial colonization, which can alter the composition and function of 

microbial communities in the Sina River. These changes can impact the river's nutrient cycling processes, 

affecting the overall health and balance of the ecosystem. The colonization of microplastics by pathogenic 

microbes can also pose additional health risks to aquatic life and potentially to humans who depend on the river 

for water and food. 

V. CONCLUSION 

The average number and concentration of the microplastics for 4 stations as in average is found R1=05., R2=33, 

R3=52 and D1=23 number at respective stations. The highest concentration of microplastics were found at R3 

with 52 pieces. The lowest concentration of microplastics found was as D1 with 05 number. Major polymer 

structure of microplastic found Polystyrene (PS), Polyethylene or polythene (PE) and Polypropylene (PP). 

The presence of microplastics in the Sina River ecosystem leads to various detrimental effects, including physical 

and chemical alterations of the sediment, chemical contamination, harm to aquatic organisms, disruption of food 

webs, and changes in microbial communities. Addressing microplastic pollution in the Sina River is essential to 

preserving its biodiversity and maintaining the health and functionality of its ecosystem. This requires 

comprehensive monitoring, research, and the implementation of effective pollution control measures. 

    ACKNOWLEDGEMENT 

We express our sincere gratitude to our advisor, Prof. P. G. Nikam, for their expert guidance and support. We 

appreciate the funding and resources from Shri Chhatrapati Shivaji Maharaj College of Engineering, Nepti, 

Ahmednagar and the technical support from Civil Department. Special thanks to our colleagues, for their 

assistance. Lastly, heartfelt thanks to our families and friends for their encouragement.  

VI. REFERENCES 

[1] Zike huang, Bo Hu, Hui Wang. “Analytical methods for microplastics in the environment: a 

review”,2022 

[2] Wenfeng wang, Wenke Yuan, Yuling Chen, Jun Wang. “Microplastics in surface waters of Dongting Lake 

and Hong Lake” JournalNX 2018, pp` 

[3] Yi Liu, Bei Wang, Vince Pileggi, Sheng Chang.Yi Liu, Bei Wang,Vince Pileggi, Sheng Chang. “Methods to 

recover and characterize microplastics in water”,2022 

Page No.117



                                                                                                                     e-ISSN: 2582-5208 
International Research Journal of  Modernization in Engineering   Technology  and  Science 

( Peer-Reviewed, Open Access, Fully Refereed International Journal ) 

Volume:06/Issue:05/May-2024                         Impact Factor- 7.868                              www.irjmets.com                                                                    

www.irjmets.com                              @International Research Journal of Modernization in Engineering, Technology and Science 
[7762] 

[4] Emma Faltstrom, Kristina Borg Olesen,Stefan Underberg.“Microplastic types in wastewater system- A 

comparision of material Flow- based source estimates and the measurement- Based Load to a 

Wastewater Treatment Plant”,2021 

[5] Salonge Magalhaes, Bruno Mendronho, Luis Alves, Anabela romano. “Microplastic in Ecosystem from 

current trends to bio-based removal stratergies” JournalNX,,2022 

[6] Mansi Vaid, Komal Mehra, Kiranmay Sarma, Anshu Gupta. “Investigation on the co-occurrence of 

microplastics and other pollutants in the River Yamuna”, 2022 

[7] Agung Dhamar Syakti , Nuning Vita Hidayati ,Sofyan Husein Siregar Laurence Asia. “simultaneous 

grading of microplastic size sampling in the small Islands of Bintan water, Marinr Pollution Bulletin 

137(2018) 593-600 

[8] Alliah A. Abdullah, Aleja Alyssa Macapodi, Louvill Ozarraga, Abdani Bandera. “An imposing 

Communication to the Aquatic Ecosysytem and Its Removal Strategies in Waste Water Treatment 

Plants” JournalNX,, 2022 

[9] Yolanda Pico, and Damia Barcelo. “Analysis and prevention of microplastics pollution in water: current 

perspectives and future directions” JournalNX,,2017 

[10] Mohammed S. M.,Simone Kefer,Julia Reichel. “Validation of Sample Preparation Methods for 

Microplastic Analysis in Wastewater Matrices Reproducibility and Standardization”, 2020. 

[11] K., Miss J. D., et al. "Analysis of Sina River Water in Ahmednagar City." JournalNX, 2018, pp. 305-309. 

[12] Cole, M., Lindeque, P., Halsband, C., Galloway, T.S., 2011. Microplastics as contaminants in the marine 

environment: a review. Mar. Pollut. Bull. 62, 2588–2597. 

[13] Gorokhova, E., 2015. Screening for microplastic particles in plankton samples: how to integrate marine 

litter assessment into existing monitoring programs? Mar. Pollut. Bull. 99, 271–275. 

[14] Solse, Anjali A., et al. "Geopolymeric Building Material by Using Synergistic Utilization of Industrial 

Waste." JournalNX, 2019, pp. 122-125. 

 

Page No.118



Øe la/ Serial No. : 172178

fMtkbu la- / Design No. : 404768-001

rkjh[k / Date : 17/01/2024

ikjLifjdrk rkjh[k / Reciprocity Date* :

ns'k / Country :

çekf.kr fd;k tkrk gS fd layXu çfr esa of.kZr fMtkbu tks CONCRETE CUBE TESTING MOULD ls lacafèkr
gS]  dk  iathdj.k]  Js.kh   25-99 esa  1.Atul  Balasaheb Jondhale  2.  Rushikesh Vilas  Kolhe
3.Akshay Gavnath Tambe 4.Varsha Vitthal Yewale ds uke esa mi;Zqä la[;k vkSj rkjh[k esa dj fy;k
x;k gSA

Certified that the design of which a copy is annexed hereto has been registered as of
the number and date given above in class 25-99 in respect of the application of such
design  to  CONCRETE  CUBE  TESTING  MOULD  in  the  name  of  1.Atul  Balasaheb
Jondhale 2. Rushikesh Vilas Kolhe 3.Akshay Gavnath Tambe 4.Varsha Vitthal Yewale.

fMtkbu vf/kfu;e] 2000 rFkk fMtkbu fu;e] 2001 ds v/;/khu çko/kkuksa ds vuqlj.k esaA
In pursuance of and subject to the provisions of the Designs Act, 2000 and the
Designs Rules, 2001.

06/06/2024

Page No.119


	up index 3.2.1.pdf
	Final 3.2.1.pdf
	up index 3.2.1.pdf
	Paper Combine - Copy.pdf
	Paper Combine - Copy.pdf
	Paper Scan 1_0001.pdf
	Paper Scan 2_0001.pdf

	ADVANCEMENT IN THE PHYTOREMEDIATION TREATMENT SYSTEM.pdf
	ANALYSIS OF MICROPLASTIC POLLUTION IN THE RIVER WATER AND IN THE SEDIMENTS OF THE RIVER_irjmets1716809101 (1).pdf


	Patent.pdf

