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ABSTRACT 

 

The utilization of biodigester residue as a precursor for fertilizer production has garnered 

significant interest as a sustainable wst Mngmt solution with potential agri benefits. 

Biodigesters, widely employed in diverse settings, efficiently convert organic wst into biogas, 

leaving behind a nutrient-rich residue. In this project .i did analysis on production of fertilizer 

from human exreta and its method to achieve the results . I had written down the applications 

of fertilize from human excreta and its societal relevance 

This residue, characterized by its organic matter content and diverse nutrient profile, 

represents a promising resource for fertilizer production, contributing to circular economy 

principles and reducing reliance on conventional synthetic fertilizers. 

Keywords- Digestive System, Composting, Fertilizer, Market Condition, Soil Fertility 
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CHAPTER 1: INTRODUCTION 
 

In the pursuit of sustainable agriculture and wst Mngmt, the utilization of biodigester residue 

for fertilizer production stands as a promising innovation. Biodigesters have emerged as 

integral components of organic wst Mngmt systems, efficiently converting biomass into biogas 

while leaving behind a nutrient-rich residue. This residue, often overlooked as a wst product, 

presents an opportunity for value addition through its transformation into fertilizers, 

contributing to the circular economy and sustainable agri practices.The pressing global 

challenges of food security, environmental degradation, and climate change necessitate 

innovative approaches to nutrient Mngmt and wst utilization in agriculture. Conventional 

fertilizer production methods reliant on finite resources and energy-intensive processes pose 

environmental risks and economic challenges. In contrast, harnessing biodigester residue for 

fertilizer production offers a sustainable alternative, aligning with principles of resource 

efficiency, environmental stewardship, and agri resilience This report explores the potential 

of biodigester residue as a feedstock for fertilizer production, delving into methodologies, 

innovations, challenges, and opportunities associated with its valorization. Through a 

comprehensive review of existing literature and case studies[1]. 

This aim to elucidate the scientific, economic, and environmental dimensions of this 

innovative approach. By synthesizing current knowledge and identifying gaps in research and 

practice, this report aims to inform policymakers, researchers, practitioners, and stakeholders 

about the potential of biodigester residue-based fertilizers in advancing sustainable agriculture 

and wst Mngmt agendas. As a result, the nutrients and the organic matter create a burden to 

the receiving environments, while they are lost to soils and food production. The increasing 

demand for food production, coupled with the limitations of the production and supply of 

mineral fertilizers, drives a demand towards more sustainable and circular alternatives.[1] 

https://www.sciencedirect.com/topics/social-sciences/food-production
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The following sections will delve into various aspects of biodigester residue utilization, 

including its nutrient composition, conversion processes, agri benefits, environmental 

implications, economic considerations, and future prospects. By examining the synergies 

;between wst Mngmt and agri sustainability, this report seeks to advocate for the widespread 

adoption of biodigester residue valorization as a key strategy for building resilient, resource- 

efficient agri systems in the 21st century. [1] 

1.1 Fertilizer 

 
A fertilizer is a substance, either natural or synthetic, that is added to soil or plant tissues to 

provide essential nutrients necessary for plant growth. It typically contains key macronutrients 

like nitrogen (N), phosphorus (P), and potassium (K), which are vital for various physiological 

functions in plants. Fertilizers can also include secondary nutrients and micronutrients such as 

calcium, magnesium, sulfur, iron, and zinc, which support overall plant health and 

development.[2] 

 

 

1.2 Why We Use Fertilizer 

 
Fertilizers are used in agriculture and gardening for several key reasons, all aimed at promoting 

healthy plant growth and maximizing crop yields. Here are the main purposes and benefits of 

using fertilizers: 

1. Nutrient Supply: 

 

• Essential Nutrients: Plants require various essential nutrients to grow, including 

macronutrients like nitrogen (N), phosphorus (P), and potassium (K), as well as 

micronutrients like iron, manganese, zinc, copper, molybdenum, boron, and chlorine. 

Fertilizers supply these nutrients in forms that plants can easily absorb.  

 
• Soil Nutrient Deficiency: Over time, soils can become depleted of nutrients due to 

continuous cropping and natural processes. Fertilizers replenish these nutrients, 

ensuring that plants have the necessary elements for their growth .[3] 
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2. Improved Plant Growth: 

 

• Enhanced Photosynthesis: Nutrients like nitrogen are vital for chlorophyll production, 

which is essential for photosynthesis. Improved photosynthesis leads to better plant 

growth and higher yields. 

• Root Development: Phosphorus is crucial for root development. Strong root systems 

help plants absorb water and nutrients more efficiently, improving overall plant health 

and resistance to drought.[3] 

 

 

3. Increased Crop Yields: 

 

• Higher Productivity: Fertilizers are fundamental to achieving high crop yields, which 

is particularly important for feeding a growing global population. By providing the 

necessary nutrients, fertilizers help farmers produce more food per unit area. 

 
• Consistent Production: Fertilizers help maintain consistent and predictable crop 

production, reducing the variability caused by nutrient deficiencies .[3] 

 

 

1.3 From What Materials We Can Make Fertilizer 

 
Fertilizers can be made from a variety of materials, both organic and inorganic. Here's an 

overview of the main sources and types of materials used to produce fertilizers: 

Organic Fertilizers: 

 

1. Animal Manure: Cow, Poultry, and Horse Manure: Rich in nitrogen, phosphorus, and 

potassium. Manure also adds organic matter to the soil, improving its structure and 

water-holding capacity. 

 

 
2.  Compost: Decomposed Organic Matter: Made from kitchen scraps, yard wst, and other 

organic materials. Compost provides a balanced supply of nutrients and improves soil 

health.[4] 

 

 

Inorganic (Synthetic) Fertilizers: 

 

1. Nitrogen Fertilizers: Ammonium Nitrate, Urea, Ammonium Sulfate: Provide readily 

available nitrogen to plants, which is essential for vegetative growth. 

Phosphorus Fertilizers: 

 
2. Superphosphate,  Triple Superphosphate,  Diammonium  Phosphate  (DAP): 

Supply phosphorus for root development, flowering, and fruiting.[4] 
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1.4 How We Can Make Fertilizer From Human Excreta 

 
Making fertilizer from human excreta is a process that requires careful Mngmt to ensure it is 

safe and effective. Human wst can be processed into fertilizer through several methods, with 

composting and anaerobic digestion being the most common. Here’s how each process 

works[2]: 

Composting Human Excreta: 

 

1. Human excreta (urine and feces) should be collected separately, if possible, to manage 

each wst stream effectively. Urine can be a valuable fertilizer on its own due to its high 

nitrogen content. 

2. Dry Toilets: Use composting toilets or dry toilets that separate liquid and solid wst. 

These toilets often have a collection system for feces that includes a container with a 

composting medium like sawdust or straw.[2] 

 

 

Composting: 

 

1. Initial Treatment: Add a carbon-rich material such as sawdust, straw, or leaves to the 

feces to balance the carbon-to-nitrogen ratio and reduce odors. 

 

2. Compost Bin: Place the mixture into a compost bin or pile. Ensure it is well-aerated by 

turning it regularly. This helps the aerobic bacteria break down the wst. 

 

 

3. Temperature Monitoring: Maintain temperatures between 55 -65°C (131-149°F) for 

several days to kill pathogens. This is known as thermophilic composting. 

4. Curing: After the high-temperature phase, allow the compost to cure for several months. 

This maturation phase further stabilizes the compost and ensures any remaining 

pathogens are eliminated.[2] 

 

Anaerobic Digestion: 

 

Input: Feed the human wst into the digester along with other organic material if needed. 

 

Digestion: In the absence of oxygen, anaerobic bacteria break down the wst, producing biogas 

(a mixture of methane and carbon dioxide) and digestate (a nutrient-rich slurry). 

Temperature Control: Maintain a stable temperature within the digester to optimize bacterial 

activity. Mesophilic digesters operate around 35-40°C (95-104°F), [15] 
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1.5 Application 

 

 
1 Crop Production: 

 

• Biodigester residue-based fertilizers are valuable inputs for crop production 

systems, providing essential nutrients such as nitrogen (N), phosphorus (P), and 

potassium (K) for plant growth and development .[5] 

• These fertilizers can be applied to a wide range of crops, including cereals, 

vegetables, fruits, and cash crops, enhancing soil fertility and improving 

yields.[6] 

2. Organic Farming: 

• In organic farming systems, where synthetic fertilizers are restricted, 

biodigester residue-based fertilizers offer a sustainable alternative for 

replenishing soil nutrients and maintaining soil health. 

• Organic farmers can use these fertilizers to meet crop nutrient requirements 

while adhering to organic certification standards and promoting ecological 

balance.[6] 

3. Soil Amendment and Rehabilitation: 

 

• Biodigester residue-based fertilizers can be used as soil amendments to 

improve soil structure, water retention, and nutrient cycling in degraded or 

nutrient-deficient soils. 

• These fertilizers help to replenish organic matter, enhance soil microbial 

activity, and mitigate soil erosion, contributing to long-term soil health and 

productivity.[6] 
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CHAPTER 2: LITERATURE SURVEY 

 

 
Fertilizers from Human Excreta 

 

Human excreta, once regarded solely as wst, has emerged as a valuable resource in the context 

of sustainable agriculture. This review examines the growing body of literature surrounding  

the production and utilization of fertilizers derived from human excreta, focusing on the 

potential benefits, challenges, and advancements in this field .[14] 

Nutrient Content and Agri Benefits Human excreta, including urine and feces, contains 

essential nutrients such as nitrogen, phosphorus, and potassium, which are vital for plant 

growth and development. Numerous studies have demonstrated the nutrient-rich nature of 

human wst and its potential to serve as an effective fertilizer for agri purposes (For example, 

urine, a significant component of human excreta, has been shown to contain high 

concentrations of nitrogen and other essential nutrients, making it a valuable resource for crop 

production.[4] 

Treatment Technologies and Pathogen Reduction One of the primary challenges associated 

with using human excreta as fertilizer is the presence of pathogens that can pose risks to human 

health and the environment. Various treatment technologies, including composting, anaerobic 

digestion, and urine separation, have been developed to reduce pathogen levels and ensure the 

safety of human excreta fertilizer, Research has focused on evaluating the effectiveness of 

these treatment methods in removing pathogens while preserving the nutrient content of the 

fertilizer [4]. 

Social Acceptability and Cultural Considerations The acceptance and adoption of human 

excreta fertilizer within communities are influenced by cultural norms, perceptions, and socio-

economic factors. Studies have highlighted the importance of addressing social and cultural 

barriers to promote the safe and sustainable use of human wst in agriculture (Factors such as 

odor control, privacy, and gender considerations play a significant role in determining the 

acceptability of human excreta fertilizer among different populations .[11] 

Environmental Impacts and Regulatory Frameworks While human excreta fertilizer offers 

environmental benefits such as wst reduction and reduced reliance on chemical fertilizers, its 

implementation raises concerns about potential environmental impacts and regulatory 
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requirements. Studies have examined the environmental implications of nutrient cycling and 

the need for robust regulatory frameworks to ensure the safe and responsible use of human wst 

in agriculture. Efforts are underway to develop guidelines and standards for the production, 

distribution, and application of human excreta fertilizer to minimize environmental risks and 

protect public health.[8] 

Future Directions and Knowledge Gaps Despite growing interest in human excreta fertilizer 

as a sustainable agri practice, several knowledge gaps and research priorities remain. Future 

studies should focus on optimizing treatment technologies, assessing long-term agronomic 

impacts, and addressing socio-cultural barriers to adoption . Interdisciplinary collaborations 

between researchers, policymakers, and practitioners are needed to advance understanding and 

promote the widespread adoption of human excreta fertilizers. [11] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1 life excretion cycle 
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CHAPTER 3 : COMPANY PROFILE 

 
Madaan Bio Green Private Limited is a Private incorporated on 19 May 2014. It is classified 

as Non-govt company and is registered at Registrar of Companies, Gwalior. Its authorized 

share capital is Rs. 2,000,000 and its paid up capital is Rs. 1,600,000. It is inolved in Sewage 

and refuse disposal, sanitation and similar activities[12] 

Madaan Bio Green Pvt Ltd relies on respect for its Clients: quality therefore begins by listening 

to their needs. Quality involves Meeting the commitments made, controlling the processes, 

deadlines and budgets,improving the cost effectiveness in a spirit of partnership, asserting our 

competitiveness. Quality is a longdrawn- out task that is built by teamwork with sound values: 

ragout, responsibility and professionalism.[12] 

These simple principles are cornerstones of Madaan Bio Green Pvt ltd Quality charter and 

strengthen its leadership position. 

Madaan Bio Green Private Limited's Annual General Meeting (AGM) was last held on N/A 

and as per records from Ministry of Corporate Affairs (MCA), its balance sheet was last filed 

on 31 March 2022.[12] 

Directors of Madaan Bio Green Private Limited are Karun Madaan and Varun Madaan. 

Madaan Bio Green Private Limited's Corporate Identification Number is (CIN) 

U90000MP2014PTC032687 and its registration number is 32687.Its Email address is 

madaanbiogreen@gmail.com and its registered address is 201, VIRENDRA VILAS, BEHIND 

S.P. OFFICE CITY CENTRE GWALIOR Gwalior MP 474011 IN. [12] 

We have maximum experience of manufacturing, supplying and installing FRP PRODUCTS, 

we also manufacture Bio digester tanks, Mobile Toiltes with bio digesters, Community Toilets 

with bio digesters in very Competetive rates with high quality material. Our recent projects are 

singhastha kumbh Mela Ujjain, Shravani mela Deoghar & ULB’s, Different gram panchayat 

house toilets, MCD Jabalpur, Gwalior, Bhopal, Dist. Primary Education Morena, Indian 

Railways etc.[12] 

Company’s Speciality:- 

We are committed to provide cost effective solutions to our clients. Our experts are always 

available to give you best Services and other solution in residential, commercial and industrial 

sectors. 

mailto:madaanbiogreen@gmail.com
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CHAPTER 4:  PROMBLEM FORMULATION 

Human excreta, composed of urine and feces, contains valuable nutrients such as nitrogen, 

phosphorus, and potassium, which are essential for plant growth. Utilizing human excreta as 

fertilizer can offer a sustainable solution to enhance soil fertility, reduce reliance on chemical 

fertilizers, and close the nutrient loop in agri systems. However, the safe and effective use of 

human excreta in agriculture presents significant challenges that must be addressed to realize 

its potential benefits. 

Problem Statement 

 

The use of human excreta as fertilizer is hindered by various obstacles, including health risks, 

social acceptance, technological limitations, regulatory issues, and economic feasibility. 

Addressing these challenges is critical to developing safe, efficient, and socially acceptable 

methods for converting human excreta into valuable agri inputs. 
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CHAPTER 5: METHODOLOGY 
 

5.1.1. Collection and Segregation of Biodigester Residue: 

 

• Biodigester residue is collected from the effluent of biodigester systems after the 

anaerobic digestion process. 

• The collected residue may undergo initial segregation to remove any large debris or 

non-organic materials, ensuring a more homogeneous feedstock for further processing. 

[9] 

5.1.2. Pre-Treatment (Optional): 

 

• Depending on the characteristics of the biodigester residue and the desired end- 

product, pre-treatment may be employed. 

• Pre-treatment methods such as shredding, grinding, or screening may be used to 

enhance the uniformity and accessibility of organic matter for subsequent processing 

steps. [13] 

5.1.3. Composting:` 

 

• Composting is a widely used method for converting organic wst into stable, nutrient- 

rich fertilizers. 

• Biodigester residue is mixed with bulking agents such as straw, sawdust, or wood 

chips to optimize the carbon-to-nitrogen ratio and improve aeration. 

• The mixture undergoes aerobic decomposition under controlled conditions of 

temperature, moisture, and oxygen levels. 

• Microbial activity breaks down organic matter, converting it into humus-like material 

rich in nutrients such as nitrogen, phosphorus, and potassium. [9] 

5.1.4. Vermicomposting (Optional): 

 

• Vermicomposting involves the use of earthworms to accelerate the decomposition of 

organic wst. 

• Biodigester residue may be mixed with bedding materials like shredded cardboard or 

newspaper and introduced to a vermicomposting system. 
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• Earthworms feed on the organic matter, facilitating microbial digestion and nutrient 

mineralization. 

• Vermicompost, or worm castings, is produced as earthworms digest the organic 

material, enriching it with beneficial microorganisms and nutrients. [7] 

5.1.5. Microbial Fermentation (Optional): 

 

• Microbial fermentation processes can further enhance the nutrient content and 

stability of biodigester residue-based fertilizers. 

• Selected microbial inoculants or fermentation starters may be added to the biodigester 

residue to initiate fermentation. 

• Fermentation under anaerobic or aerobic conditions facilitates the breakdown of 

complex organic compounds and the release of soluble nutrients. 

• The resulting fermented product is rich in bioavailable nutrients and beneficial 

microorganisms, suitable for plant uptake and soil enrichment. [9] 

5.1.6. Curing and Maturation: 

 

• Regardless of the processing method employed, the produced fertilizer undergoes a 

curing and maturation period. 

• During this phase, the fertilizer is allowed to stabilize and mature, reducing the risk of 

phytotoxicity and ensuring optimal nutrient availability. 

• Curing may involve periodic turning or mixing to facilitate oxygenation and microbial 

activity, promoting further decomposition and nutrient transformation.[9] 

5.1.7. Quality Assessment and Testing: 

 

• Quality assessment of the produced fertilizer is essential to ensure compliance with 

regulatory standards and optimal agronomic performance. 

• Parameters such as nutrient content, pH, moisture content, and maturity are evaluated 

through laboratory analysis and on-farm testing.[9] 

Quality control measures may include adjusting the fertilizer composition, particle size, 

and moisture levels to meet specific crop requirements and application methods. 
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5.1.8. Packaging and Distribution: 

 

• Once the fertilizer has undergone thorough quality assurance, it is packaged into 

suitable containers or bags for distribution. 

• Proper labeling, including nutrient analysis, application rates, and safety precautions, 

is essential to inform end-users about the product's characteristics and usage guidelines. 

• The packaged fertilizer is then distributed through retail outlets, agri cooperatives, or 

directly to end-users for application in crop production systems.[9] 

 

 

 

. 
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CHAPTER 6: RESULTS 

 

As the company is in nepmatal stage of development, they has taken undertaking for not 

disclosing the results in either tabulated or graphical form. Hence the summarised results are 

concluded here: 

The studies reviewed collectively present compelling evidence on the efficacy and safety of 

using human excreta as a fertilizer. The results can be categorized into nutrient content, 

treatment efficacy, agri productivity, environmental impact, and health and safety 

considerations. 

Nutrient Content 

 
The nutrient analysis of human excreta consistently demonstrates high levels of essential plant 

nutrients. human excreta contain approximately 7-8 kg of nitrogen, 2 kg of phosphorus, and 

1.5 kg of potassium per person per year. highlighting that the nutrient content of human excreta 

can meet or exceed the requirements for various crops, potentially reducing reliance on 

synthetic fertilizers. 

Agri Productivity 

 
Field trials consistently indicate that fertilizers derived from treated human excreta can 

significantly enhance crop yields. crops fertilized with treated excreta exhibited higher growth 

rates and yields compared to those fertilized with conventional synthetic fertilizers. with crops 

demonstrating improved vigor and productivity, suggesting that the nutrient profile of human 

excreta is well-suited for agri use. 

Environmental Impact 

 
Using human excreta as fertilizer presents numerous environmental benefits. that recycling 

human excreta reduces the need for chemical fertilizers, thereby lowering the environmental 

footprint associated with their production and application. that this practice can significantly 

reduce greenhouse gas emissions from wst treatment processes and synthetic fertilizer 

production, contributing to climate change mitigation efforts. 
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CHAPTER 7: CONCLUSION 

 

In Conclusion .The utilization of human excreta as fertilizer presents a promising solution for 

sustainable agriculture, offering numerous benefits such as enhanced soil fertility, reduced 

reliance on chemical fertilizers, and a closed-loop nutrient cycle. However, realizing this 

potential requires addressing several critical challenges. 

Health risks associated with pathogens in human excreta must be mitigated through effective 

treatment processes to ensure safety. Environmental impacts, including potential 

contamination of water sources and soil degradation, need careful Mngmt to protect 

ecosystems. Social acceptance is crucial, necessitating community engagement and education 

to overcome cultural stigmas and promote the benefits of using excreta-based fertilizers. 

Technological innovation is essential to develop cost-effective and scalable solutions for 

treating and converting human excreta into safe agri inputs. Regulatory frameworks must be 

strengthened to provide clear guidelines and standards for the use of excreta-based fertilizers, 

ensuring safety and encouraging widespread adoption. 

By addressing these multifaceted challenges, human excreta can be transformed from wst into 

a valuable resource, contributing to improved food security, environmental sustainability, and 

public health. Continued research, innovation, and collaboration among stakeholders are 

essential to harness the full potential of human excreta as a sustainable fertilizer solution.  
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CHAPTER 8: ACHIEVED OUTCOMES & SOCIETAL RELEVANCE 
 

 

8.1 Achieved Outcome 

The successful implementation of using human excreta as fertilizer can yield several 

significant outcomes, advancing both agri practices and public health while contributing to 

environmental sustainability: 

1. Enhanced Public Health: 

 

Implementation of effective treatment processes will reduce health risks by eliminating 

pathogens from human excreta, leading to lower incidences of waterborne and sanitation- 

related diseases. 

2. Environmental Protection: 

 

Sustainable use of excreta-based fertilizers will minimize environmental pollution. Properly 

treated excreta will enrich soils without contaminating water bodies, thus maintaining 

ecological balance and promoting soil health. 

3. Improved Soil Fertility and Crop Yields: 

 

Utilizing human excreta as a fertilizer will provide essential nutrients (nitrogen, phosphorus, 

potassium) to crops, enhancing soil fertility and increasing agri productivity. This can lead to 

improved food security and better livelihoods for farmers. 

4. Cost Savings and Economic Benefits: 

 

Reducing reliance on chemical fertilizers will lower costs for farmers, promoting economic 

sustainability. Moreover, the development of excreta-based fertilizer production can create 

new business opportunities and jobs within the sanitation and agriculture sectors. 
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8.2 Societal relevance 

 
1. Wst Reduction: Recycling human wst as fertilizer reduces the volume of wst entering 

landfills or polluting water bodies, contributing to wst Mngmt and environmental 

sustainability efforts. 

2. Cost Savings: Using human excreta as fertilizer can lower agri input costs by reducing 

the need for expensive chemical fertilizers, especially in resource- constrained settings 

where access to conventional fertilizers may be limited or costly. 

3. Improved Soil Health: Human excreta fertilizer enriches soil with organic matter and 

nutrients, improving soil structure, water retention, and microbial activity, which 

enhances overall soil health and fertility. 

4. Food Security: By providing a low-cost and sustainable source of nutrients for crops, 

human excreta fertilizer can contribute to increasing food production and improving 

food security, particularly in regions with poor soil fertility or limited access to 

conventional fertilizers. 

5. Community Health: Properly treated human wst reduces the risk of waterborne 

diseases and contamination of food crops, thereby improving public health and 

sanitation outcomes in communities where access to safe sanitation facilities is limited. 

6. Climate Change Mitigation: By promoting sustainable agri practices and reducing 

reliance on chemical fertilizers, human excreta fertilizer contributes to mitigating 

greenhouse gas emissions associated with conventional fertilizer production and 

application. 

7. Local Economic Development: Implementing systems for collecting, treating, and 

distributing human excreta as fertilizer can create employment opportunities and 

stimulate local economies through infrastructure development, technology innovation, 

and agri productivity gain 
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APPENDIX ( FPR, DAILY DAIRY, APPLICATION ) 

23/5/23 

 

Shivangi Sharma 

Assistant Professor 

Madhva Institute of Technology And Science 

Near Gole ka Mandir 

Gwalior , Madhya Pradesh , 474001 

Respected Shivangi mam, 

Subject: Request for Permission for Hanshal Vashitha to Present Poster 

 

This letter is to inform you that Hanshal Vashitha, an intern at Madan Bio Green Pvt Ltd, 

commenced his internship on January 31, 2024. His internship is scheduled to conclude on 

May 30, 2024. Hanshal has indicated that he requires an internship certificate to present his 

poster for his final evaluation. 

We regret to inform you that we are currently unable to provide him with a certificate as his 

internship period has not yet concluded. Additionally, it is against our company policy to issue 

an internship certificate before the completion of the full internship duration. 

Therefore, we kindly request that you grant Hanshal permission to present his poster without 

the internship certificate at this time. We assure you that upon the successful completion of 

his internship on May 30, 2024, we will provide him with the necessary certificate. 

Thank you for your understanding and cooperation. 

 

With regards 
 

Manish Dantre (Plant Manager) 
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