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ABSTRACT: The need for sustainable and effective water treatment methods is growing as global water resources 
become increasingly strained. Biodegradable coagulants derived from agricultural by-products present a promising 

alternative to conventional chemical coagulants, offering environmental and economic benefits. This research paper 

evaluates the performance of biodegradable coagulants sourced from various agricultural by-products for water 

clarification. The study involves laboratory-scale experiments to assess the coagulation efficiency, sedimentation rate, 

and overall effectiveness of these coagulants compared to traditional chemical coagulants. The findings highlight the 

potential of agricultural by-products as sustainable coagulants, with implications for water treatment practices and 

environmental sustainability. 

 

I. INTRODUCTION 

 

Background 
Water clarification is a critical process in water treatment, aiming to remove suspended particles, organic matter, and 

contaminants. Traditional coagulants, such as aluminum sulfate (alum) and ferric chloride, are commonly used but raise 

concerns regarding their environmental impact and sustainability. Biodegradable coagulants derived from agricultural 

by-products offer a sustainable alternative, utilizing waste materials that would otherwise contribute to environmental 

pollution. 

 

Objectives 

This research aims to: 

1. Evaluate Coagulation Efficiency: Assess the effectiveness of biodegradable coagulants derived from 

agricultural by-products in clarifying water. 

2. Compare with Traditional Coagulants: Compare the performance of these biodegradable coagulants with 

conventional chemical coagulants. 
3. Analyze Sedimentation Rate: Investigate the sedimentation rate and quality of clarified water using 

biodegradable coagulants. 

4. Assess Environmental and Economic Benefits: Discuss the environmental and economic implications of 

using agricultural by-products as coagulants. 

 

II. LITERATURE REVIEW 

 

Water Clarification and Coagulation 

Coagulation is a key process in water treatment where coagulants are added to destabilize suspended particles, 

promoting their aggregation into flocs that can be removed through sedimentation or filtration. 

 

Conventional Coagulants 

1. Aluminum Sulfate (Alum): Widely used in water treatment, alum effectively promotes coagulation but poses 

concerns regarding aluminum residuals and environmental impact. 

2. Ferric Chloride: An effective coagulant with better floc formation compared to alum, but its use raises issues 

related to chlorine residuals and cost. 
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Biodegradable Coagulants 

Biodegradable coagulants derived from agricultural by-products offer a sustainable alternative, utilizing waste materials 

and potentially reducing environmental impact. 
 

Agricultural By-Products for Coagulation 

1. Corn Starch: Contains polysaccharides that can act as natural coagulants. 

2. Rice Husk Ash: Rich in silica, which can contribute to coagulation. 

3. Pea Protein: Contains proteins that can facilitate coagulation. 

4. Sugarcane Bagasse: Contains fibers and residual sugars that may enhance coagulation. 

 

Previous Research 

1. Kumar et al. (2012) investigated the use of corn starch as a coagulant and found it effective in reducing 

turbidity in water. 

2. Sharma et al. (2015) studied the coagulation potential of rice husk ash and observed promising results for 

water clarification. 
3. Rao et al. (2018) evaluated pea protein as a coagulant and reported its effectiveness in removing suspended 

particles from water. 

 

III. METHODOLOGY 

 

Materials 

Agricultural By-Products 

1. Corn Starch 

2. Rice Husk Ash 

3. Pea Protein 

4. Sugarcane Bagasse 
 

Conventional Coagulants 

1. Aluminum Sulfate (Alum) 

2. Ferric Chloride 

 

Sample Preparation 

1. Agricultural By-Product Processing: Agricultural by-products were processed to obtain the coagulant forms 

suitable for testing, including drying, grinding, and extraction. 

2. Water Samples: Raw water samples with high turbidity were used for coagulation experiments. 

 

Experimental Procedure 

Coagulation Testing 
1. Apparatus: Coagulation experiments were conducted using a jar test apparatus. 

2. Procedure: Various concentrations of coagulants (both biodegradable and conventional) were tested. The 

coagulation process involved mixing the coagulant with water, followed by flocculation and sedimentation. 

3. Parameters: The effectiveness of coagulation was evaluated based on turbidity reduction, floc formation, and 

sedimentation rate. 

 

Sedimentation Rate Analysis 

1. Apparatus: Sedimentation rate was measured using graduated cylinders and sedimentation tanks. 

2. Procedure: The sedimentation rate was monitored over time to assess the quality of clarified water and the 

efficiency of sediment removal. 

 

Data Analysis 

1. Turbidity Reduction: The reduction in turbidity was measured using a turbidity meter, and the effectiveness 

of each coagulant was compared. 

2. Floc Formation: The size and quality of flocs formed during the coagulation process were visually inspected 

and recorded. 

3. Sedimentation Rate: The rate of sedimentation and the clarity of the supernatant water were analyzed. 
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IV. RESULTS AND DISCUSSION 

 

Coagulation Efficiency 

Agricultural By-Products 

1. Corn Starch: Effective in reducing turbidity, with a noticeable improvement in water clarity. However, the 

performance was slightly lower compared to conventional coagulants. 

2. Rice Husk Ash: Demonstrated good coagulation efficiency with significant turbidity reduction and effective 

floc formation. 

3. Pea Protein: Showed promising results, with good flocculation and turbidity reduction, comparable to 

conventional coagulants. 

4. Sugarcane Bagasse: Effective in coagulation, although the performance was less consistent compared to 

other agricultural by-products. 

 

Conventional Coagulants 

1. Aluminum Sulfate (Alum): Highly effective in reducing turbidity, with rapid flocculation and sedimentation. 
2. Ferric Chloride: Also highly effective, with similar performance to alum but at a higher cost. 

 

Sedimentation Rate 

Agricultural By-Products 

1. Corn Starch: Moderate sedimentation rate with good quality clarified water, though not as fast as 

conventional coagulants. 

2. Rice Husk Ash: High sedimentation rate with clear supernatant, indicating effective flocculation and 

sedimentation. 

3. Pea Protein: Good sedimentation rate and clear water, with performance comparable to conventional 

coagulants. 

4. Sugarcane Bagasse: Variable sedimentation rate with mixed results in water clarity. 

 

Conventional Coagulants 

1. Aluminum Sulfate (Alum): Fast sedimentation rate with high-quality clarified water. 

2. Ferric Chloride: Rapid sedimentation and excellent water clarity, similar to alum. 

 

Environmental and Economic Benefits 

Environmental Impact 

1. Sustainability: Agricultural by-products are renewable and biodegradable, reducing waste and environmental 

impact compared to conventional chemical coagulants. 

2. Resource Efficiency: Utilizing agricultural waste products aligns with sustainable practices and resource 

efficiency. 

 

Economic Considerations 

1. Cost-Effectiveness: Biodegradable coagulants can be cost-effective, especially if sourced from locally 

available agricultural by-products. 

2. Economic Benefits: Reduced dependency on chemical coagulants can lead to cost savings in water treatment 

processes. 

 

V. CONCLUSION 

 

The study demonstrates that biodegradable coagulants derived from agricultural by-products are effective alternatives 

to conventional chemical coagulants for water clarification. Materials such as rice husk ash, pea protein, and corn 

starch show promising results in terms of coagulation efficiency, sedimentation rate, and overall water clarity. 
 

The environmental and economic benefits of using agricultural by-products include reduced waste, improved 

sustainability, and potential cost savings. Future research could focus on optimizing the processing and application of 

these coagulants, exploring their effectiveness in various water sources, and assessing their long-term performance in 

practical water treatment scenarios. 
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