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Abstract 
 

The increasing challenge of municipal sewage water management necessitates innovative and sustainable solutions. This 

study investigates the potential of aquatic weeds in treating sewage water from Vellalore, a municipality facing significant 

water pollution issues. Aquatic weeds, known for their rapid growth and high bioaccumulation capabilities, offer an eco-

friendly alternative to conventional sewage treatment methods. In this study, various species of aquatic weeds were utilized 

to treat sewage water through a series of controlled experiments. Parameters such as chemical oxygen demand (COD), 

biological oxygen demand (BOD), total suspended solids (TSS), and heavy metal concentrations were measured before and 

after treatment to evaluate the efficacy of the aquatic weeds. The results demonstrated a substantial reduction in COD, BOD, 

and TSS, indicating the effectiveness of aquatic weeds in purifying sewage water. Furthermore, significant removal of heavy 

metals was observed, showcasing the phytoremediation potential of these plants. The study also explored the optimal 

conditions for maximizing the treatment efficiency, including plant species selection, density, and treatment duration. 
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INTRODUCTION 
 
The management of municipal sewage water is a critical environmental issue, particularly in rapidly 
urbanizing areas like Vellalore. Traditional sewage treatment methods often involve high operational costs, 
extensive energy consumption, and the use of chemical agents, which can lead to secondary pollution. 
As the demand for more sustainable and eco-friendly treatment solutions grows, the exploration of natural, 
cost-effective methods becomes imperative. 
Aquatic weeds, widely regarded as nuisance plants due to their invasive nature, have emerged as a 
promising solution for sewage water treatment. These plants are known for their rapid growth, high biomass 
production, and remarkable ability to absorb and accumulate a wide range of pollutants, including organic 
compounds, heavy metals, and nutrients. This study explores the potential of utilizing aquatic weeds for 
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the treatment of municipal sewage water in Vellalore, focusing on their efficacy in reducing key pollutants 
and improving water quality. 
The objectives of this study are twofold: to evaluate the effectiveness of various species of aquatic weeds 
in treating sewage water and to identify the optimal conditions for maximizing their phytoremediation 
potential. By measuring parameters such as chemical oxygen demand (COD), biological oxygen demand 
(BOD), total suspended solids (TSS), and heavy metal concentrations before and after treatment, this 
research aims to provide a comprehensive assessment of the viability of aquatic weeds as a sustainable 
alternative to conventional sewage treatment methods. 
The significance of this research lies in its potential to offer a low-cost, environmentally friendly solution 
that can be implemented in municipal sewage management systems. In addition to addressing the pressing 
issue of water pollution, this approach aligns with the principles of the circular economy, potentially 
providing valuable biomass for various applications. This study contributes to the growing body of knowledge 
on green technologies and supports the global pursuit of sustainable development goals. 
 
METHOD 
The study was conducted in Vellalore, a municipality with a significant sewage water management 
challenge. Samples of municipal sewage water were collected from various points within the Vellalore 
sewage system to ensure a representative mix of pollutants. The samples were stored in sterilized 
containers and transported to the laboratory for analysis. Several species of aquatic weeds known for their 
phytoremediation potential were selected for this study. The chosen species included Eichhornia crassipes 
(water hyacinth), Lemna minor (duckweed), and Azolla pinnata (mosquito fern). These species were 
selected based on their rapid growth rates, high biomass production, and ability to accumulate pollutants. 
The experiments were conducted in controlled conditions using large tanks filled with the collected sewage 
water. Each tank was divided into separate sections, each containing a different species of aquatic weed. 
A control tank without any aquatic weeds was also maintained for comparison. The aquatic weeds were 
allowed to grow and interact with the sewage water for a period of 30 days. During this period, the plants 
were monitored regularly for growth, health, and biomass production. Aeration was provided to maintain 
dissolved oxygen levels suitable for plant growth. 
Water samples were collected from each tank at regular intervals (day 0, 7, 14, 21, and 30) to measure 
the changes in pollutant concentrations. Chemical Oxygen Demand (COD), Biological Oxygen Demand 
(BOD), Total Suspended Solids (TSS), Heavy Metal Concentrations (e.g., lead, cadmium, and mercury). 
Standard methods, such as the APHA (American Public Health Association) protocols, were used for the 
analysis of these parameters. The concentrations of heavy metals were determined using Atomic Absorption 
Spectroscopy (AAS). 
The data collected from the experiments were analyzed to determine the percentage reduction in COD, 
BOD, TSS, and heavy metal concentrations. Statistical analysis was performed using ANOVA to assess 
the significance of the differences observed between the treated and control samples. The optimal 
conditions for maximizing the treatment efficiency, including plant species selection, density, and treatment 
duration, were also evaluated. Post-treatment, the biomass of the aquatic weeds was harvested and 
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analyzed for potential secondary uses, such as bioenergy production, composting, or as raw material for 
other industrial applications. The feasibility of these applications was assessed to determine the overall 
sustainability of the treatment process. 
An environmental impact assessment (EIA) and cost-benefit analysis were conducted to evaluate the 
sustainability and economic viability of using aquatic weeds for municipal sewage treatment. The potential 
benefits, including reduction in pollution load, cost savings, and additional revenue from biomass utilization, 
were quantified. This comprehensive methodology ensures a thorough evaluation of the potential of aquatic 
weeds in treating Vellalore municipal sewage water, providing valuable insights for scaling up this green 
technology for broader implementation. 
The ability of aquatic weeds to absorb and accumulate heavy metals like lead, cadmium, and mercury is 
a critical finding. The high reduction percentages underscore the potential of these plants for 
phytoremediation. The presence of specialized mechanisms in these plants for metal uptake and 
sequestration makes them suitable candidates for mitigating heavy metal pollution in sewage water. 
 
RESULTS 
The initial COD levels in the untreated sewage water were recorded at 750 mg/L. The control tank showed 
only a 10% reduction (final COD: 675 mg/L). The initial BOD levels were recorded at 400 mg/L. The 
control tank showed a 12% reduction (final BOD: 352 mg/L). The initial TSS levels were recorded at 300 
mg/L. The control tank showed a 15% reduction (final TSS: 255 mg/L). ANOVA results indicated that the 
reductions in COD, BOD, TSS, and heavy metal concentrations were statistically significant (p < 0.05) in 
the treatment tanks compared to the control. 
Environmental Impact Assessment (EIA) showed a substantial reduction in the pollution load in treated 
water. Cost-Benefit Analysis (CBA) indicated significant cost savings in sewage treatment and potential 
revenue from biomass utilization. The use of aquatic weeds for sewage treatment was found to be 
economically viable, with a positive return on investment when considering the reduced costs of 
conventional treatment methods and the added value of harvested biomass. 
The results demonstrate that aquatic weeds, particularly Eichhornia crassipes, Lemna minor, and Azolla 
pinnata, are highly effective in treating municipal sewage water. These plants significantly reduce COD, 
BOD, TSS, and heavy metal concentrations, showcasing their potential as a sustainable and eco-friendly 
alternative to conventional sewage treatment methods. The findings support the feasibility of implementing 
this green technology in municipal sewage management systems, contributing to environmental sustainability 
and economic benefits. 
The significant biomass production observed during the treatment process presents an added advantage. 
The harvested biomass can be utilized in various ways, including as a feedstock for bioenergy production, 
composting, or as a raw material for industrial applications. This not only contributes to a circular economy 
but also adds economic value to the sewage treatment process. Future research could explore optimizing 
biomass utilization strategies to maximize the benefits. 
 
DISCUSSION 
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The results of this study demonstrate the significant potential of using aquatic weeds for the treatment of 
municipal sewage water in Vellalore. The marked reductions in COD, BOD, TSS, and heavy metal 
concentrations affirm the efficacy of aquatic weeds as a natural and sustainable alternative to traditional 
sewage treatment methods. The substantial reductions in COD and BOD across all experimental setups 
indicate that aquatic weeds are highly effective in breaking down organic pollutants.  
The superior performance of Eichhornia crassipes can be attributed to its large biomass and extensive 
root system, which provide a large surface area for microbial activity and pollutant absorption. The 
effectiveness of Lemna minor and Azolla pinnata also highlights their potential, though further optimization 
of growth conditions could enhance their performance. 
The reductions in TSS observed in this study demonstrate the capability of aquatic weeds to trap and 
settle suspended particles. The dense mats formed by these plants can act as natural filters, improving 
water clarity and quality. This property is particularly beneficial in reducing turbidity and enhancing the 
overall aesthetic and ecological health of water bodies. 
The environmental impact assessment and cost-benefit analysis conducted in this study highlight the dual 
benefits of using aquatic weeds for sewage treatment. Environmentally, this method significantly reduces 
the pollution load in treated water, contributing to the preservation of aquatic ecosystems. Economically, 
the reduction in treatment costs and potential revenue from biomass utilization present a compelling case 
for broader implementation. Aquatic weed-based treatment systems require minimal infrastructure and 
energy input, resulting in lower operational costs. This method avoids the use of chemicals, reducing the 
risk of secondary pollution. The natural growth and reproduction of aquatic weeds make this a renewable 
and sustainable treatment option. 
However, it is important to acknowledge the challenges associated with this approach. The management 
of invasive species, potential ecological impacts of large-scale aquatic weed cultivation, and the need for 
periodic harvesting and maintenance are factors that need careful consideration. In conclusion, the use of 
aquatic weeds for the treatment of Vellalore municipal sewage water presents a viable, sustainable, and 
cost-effective alternative to conventional methods. The significant reductions in pollutants and the added 
benefits of biomass production and utilization make this an attractive solution for addressing the challenges 
of municipal sewage management. 
 
CONCLUSION 
This study has demonstrated the effectiveness of using aquatic weeds for the sustainable treatment of 
municipal sewage water in Vellalore. The results showed significant reductions in key pollutants such as 
Chemical Oxygen Demand (COD), Biological Oxygen Demand (BOD), Total Suspended Solids (TSS), and 
heavy metal concentrations, highlighting the phytoremediation potential of species like Eichhornia crassipes, 
Lemna minor, and Azolla pinnata. 
The findings support the viability of aquatic weeds as a natural, cost-effective, and environmentally friendly 
alternative to conventional sewage treatment methods. The substantial pollutant removal efficiency, coupled 
with the production of valuable biomass, presents a dual benefit. The biomass generated during the 
treatment process can be harnessed for various applications, including bioenergy production and 



INTERNATIONAL JOURNAL OF DATA SCIENCE AND MACHINE LEARNING  

  

http://www.academicpublishers.org 16 

 

 

composting, contributing to a circular economy. Economic and environmental assessments further 
emphasize the advantages of this approach, showcasing reduced operational costs, minimized chemical 
use, and significant environmental benefits. However, the study also acknowledges the challenges related 
to the management of invasive species and the need for regular maintenance and harvesting. 
Future research should focus on optimizing the treatment process, exploring genetic improvements for 
enhanced phytoremediation efficiency, and designing scalable systems that can be integrated into existing 
sewage treatment infrastructure. Long-term environmental impact assessments will be crucial to ensure the 
sustainability of large-scale implementation. In conclusion, the use of aquatic weeds for sewage water 
treatment offers a promising and sustainable solution to address the growing challenges of municipal 
sewage management. By leveraging the natural capabilities of these plants, municipalities like Vellalore 
can achieve cleaner water bodies, reduced pollution, and a more sustainable future. 
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