
  

 E-ISSN: 2583-5173                 Volume-3, Issue-4, September, 2024 

New Era Agriculture  
Magazine 

 

 

 

 

1. Introduction 

The need for alternative fuels stems 

from several pressing global challenges. One 

of the primary reasons is the over-reliance on 

fossil fuels, which are finite and depleting. As 

the world’s population and energy demand 

grow, dependence on these non-renewable 

resources raises concerns about future energy 

security. Biofuels, derived from renewable 

sources such as plants, algae, and organic 

waste, offer a sustainable solution by 

providing a more reliable, long-term energy 

alternative. Another crucial factor is climate 

change, fossil fuel combustion is a significant 

contributor to greenhouse gas emissions, 

particularly carbon dioxide, which accelerates 

global warming. Biofuels, in contrast, have a 

much lower carbon footprint. The plants used 

in biofuel production absorb carbon dioxide 

during their growth, which offsets the 

emissions released when the fuel is burned. 

This makes biofuels a key tool in reducing 

overall carbon emissions and combating 

climate change. As the world grapples with the 

environmental impacts of fossil fuel 

consumption, biogas is emerging as a critical 

player in the race for cleaner, more sustainable  

 

 

 

 

energy solutions. Biogas, a renewable fuel 

produced from the anaerobic digestion of 

organic materials, is increasingly gaining 

attention due to its potential to reduce 

greenhouse gas emissions, manage waste, and 

generate clean energy. Recent technological 

advancements are further propelling biogas 

into the spotlight, making it more efficient and 

accessible than ever before.  

2. Historical Movements  

Traditional biogas production methods 

have been in use for centuries, often relying on 

simple and natural processes. One of the 

earliest methods involved basic anaerobic 

digestion in pits or tanks. Organic waste, such 

as animal manure, food scraps, and plant 

materials, was placed in sealed containers to 

undergo decomposition in the absence of 

oxygen. This process, driven by naturally 

occurring bacteria, produced biogas—a 

mixture of methane and carbon dioxide—that 

could be used for cooking, heating, or lighting. 

In rural areas, particularly in countries like 

India and China, simple digesters were 

constructed from brick or concrete and buried 

underground. These digesters were often 

designed with minimal components, making  

 

Latest Trends in Bio Gas Production Technology  

Dr. Omkar Gupta 

Dr. Omkar Gupta  

Assistant Professor (Ad-hoc), College of Agricultural Engineering and Technology, VNMKV Parbhani 



  

 E-ISSN: 2583-5173                 Volume-3, Issue-4, September, 2024 

New Era Agriculture  
Magazine 

 

them affordable and easy to maintain for small 

households and farms. A common practice 

involved the use of cattle dung as the primary 

feedstock for biogas production. This 

traditional method, still prevalent in many 

rural communities, utilized cow dung mixed 

with water to create a slurry. The mixture was 

placed in a digester where bacteria from the 

manure naturally broke down the organic 

matter, producing methane-rich gas. The 

Indian "Gobar Gas Plant" is a classic example 

of this approach, providing rural households 

with a reliable source of cooking gas while 

also managing waste effectively. 

Another traditional biogas production 

system was the floating drum biogas system, 

popularized in the mid-20th century. In this 

design, a floating drum was placed on top of a 

fixed digester, and as biogas was produced, the 

drum would rise, allowing gas to be collected 

and distributed. This system, first developed in 

India, became widely used due to its simplicity 

and ability to create constant gas pressure. 

Later, the fixed-dome digester emerged as a 

more durable alternative. In this system, a 

stationary dome stored the biogas as it 

accumulated from the digester below. Both 

methods were widely adopted due to their ease 

of use, low cost, and ability to provide 

renewable energy to rural and agricultural 

communities. 

 

 

 

 

 

 

 

 

 

 

3. New Advancements in Bio Gas Plant 

Design 

The latest advancements in biogas 

production technology in India reflect a 

significant leap towards sustainable energy 

solutions. One of the most notable 

developments is the modular biogas plant 

introduced by the various Indian startups like 

Kisan gas, Agrostar and Urja Bio System. The 

plant stands out for its ready-to-install design, 

which allows for easy and efficient setup, 

making it suitable for a range of applications 

from small farms to large agricultural 

operations. The modular approach of the plant 

enables scalability, so it can be adjusted 

according to the user’s needs, and its compact 

size ensures it can fit into various locations, 

including residential areas, agricultural fields, 

and industrial sites. These modern biogas 

plants incorporate advanced anaerobic 

digestion technology, leading to improved 

efficiency in biogas production and higher 

quality bio-fertilizer. The Organic Liquid 

 
Fig.1: Traditional Bio Gas Plant 
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filtered from digested slurry can be used as a 

liquid fertilizer and directly applied to 

Horticulture/Cash Crops like Coconut, 

Banana, Pomegranate etc. or used as a mixture 

with irrigation water for crops like Rice, 

Wheat, Turmeric, Millets, a variety of Pulses, 

different oil seeds, Sugarcane and many more. 

Therefore, adding more value to the biogas 

plant and more revenue can be generated 

which will ultimately increase the farmer’s 

income. Supported by government incentives 

and schemes, these ready-to-install biogas 

plants represent a significant advancement in 

promoting sustainable energy solutions in 

India. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Inflatable Biogas Plant: Another 

advancement in biogas design is the inflatable 

biogas plant. The inflatable biogas plant 

represents an innovative approach to biogas 

production, offering a practical and flexible 

solution for generating renewable energy from 

organic waste. Unlike traditional fixed biogas 

plants, inflatable biogas plants feature a unique 

design that incorporates flexible, inflatable 

materials for their digester and storage 

components. The core concept of the inflatable 

biogas plant involves using a large, air-

supported structure made of durable, high-

quality materials to contain the anaerobic 

digestion process. This design allows the plant 

to be easily assembled and disassembled, 

providing significant advantages in terms of 

mobility and adaptability.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The inflatable nature of the plant 

means it can be set up quickly, making it ideal 

 
Fig. 2: Ready to Install Bio Gas Plant 
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for areas with limited infrastructure or 

temporary installations.  

 

 

 

 

 

 

 

 

 

 

 

 

One of the main benefits of inflatable 

biogas plants is their cost-effectiveness. The 

use of inflatable materials reduces the need for 

rigid construction, which can lower the overall 

expense of the plant. Additionally, the 

lightweight and flexible design facilitates 

transportation and deployment, enabling the 

plant to be relocated as needed. Here are some 

of the newly explored dimensions of Bio Gas 

plants. 

a) High-Efficiency Digesters:  

Increasing Yield and Reducing Waste 

At the heart of biogas production is the 

anaerobic digester, a chamber where organic 

matter is broken down by microorganisms in 

the absence of oxygen. The latest trend in 

biogas production technology is the 

development of high-efficiency  

digesters that optimize gas yield while 

reducing the amount of waste left behind.  

 

 

 

 

 

 

 

 

 

 

 

 

These digesters incorporate advanced designs, 

such as multi-stage digestion and temperature 

control systems, to ensure a more complete 

breakdown of materials, producing higher 

quantities of methane and reducing the need 

for post-treatment of waste.  

b) Integration with Renewable Energy 

Systems  

Biogas production is now being 

integrated with other renewable energy 

sources, such as solar and wind, to create 

hybrid systems that enhance energy efficiency 

and stability. In particular, power-to-gas 

technology is gaining popularity, where 

surplus electricity from solar or wind energy is 

used to convert carbon dioxide into methane 

through biogas processes. This synergy not 

only ensures a steady supply of energy but also 

 
Fig. 3: Ready to Install Inflatable Bio Gas Plant 
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helps reduce carbon emissions by utilizing 

excess renewable power.  

c) Microbial Communities and Genetic 

Engineering  

The efficiency of biogas production 

largely depends on the microorganisms 

responsible for breaking down organic 

material. Recent research is focused on 

optimizing these microbial communities using 

genetic engineering and microbial 

enhancement techniques. Scientists are now 

designing customized microbial strains that 

can survive harsh conditions, break down 

diverse feedstocks, and produce higher 

amounts of methane. These innovations are 

helping to make biogas production faster and 

more efficient.  

d) Smart Monitoring and AI Integration 

One of the most exciting developments 

in the field of biogas production is the 

integration of artificial intelligence (AI) and 

Internet of Things (IoT) technologies. These 

smart systems allow for real-time monitoring 

of the biogas production process, optimizing 

the operation of digesters by adjusting 

parameters like temperature, pH, and feedstock 

input. This automation not only improves the 

efficiency of biogas plants but also reduces 

operational costs, making biogas a more viable 

energy source for large and small-scale 

producers alike.  

e) Diverse Feedstocks: Beyond Agriculture 

Traditionally, biogas production has 

relied on agricultural waste, such as manure 

and crop residues. However, recent 

innovations have expanded the range of 

feedstocks used in biogas production. Food 

waste, industrial organic waste, and even algae 

are now being used as inputs. The 

development of pre-treatment technologies to 

break down tough materials, like 

lignocellulosic biomass, is also enabling the 

use of a wider variety of organic materials. 

This diversification of feedstocks is helping to 

make biogas production more sustainable and 

scalable.  

f) Upgrading Biogas to Biomethane  

Biogas, as produced, consists of 

methane, carbon dioxide, and trace amounts of 

other gases. The latest trend in biogas 

technology is the upgrading of raw biogas to 

biomethane, a purified form of methane that 

can be injected directly into the natural gas 

grid or used as vehicle fuel. New technologies 

such as pressure swing adsorption (PSA) and 

membrane separation are making this 

purification process more efficient and cost-

effective, expanding the applications of biogas 

beyond electricity generation to transportation 

and heating.  

g) Decentralized Biogas Systems for Rural 

Communities  

Biogas is particularly beneficial for rural 

communities, where agricultural waste is 
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abundant, and access to centralized energy 

systems is often limited. One of the latest 

trends is the development of decentralized 

biogas systems that can provide energy 

independence to small farms and rural 

households. These systems are designed to be 

low-cost, easy to maintain, and capable of 

using local organic waste to produce energy 

for cooking, heating, and electricity. 

Governments and NGOs are increasingly 

supporting the adoption of these systems in 

developing regions, creating a pathway to 

energy access and environmental 

sustainability.  

4. Conclusion  

Biogas technology is advancing at a 

rapid pace, driven by the need for clean, 

renewable energy solutions. From high-

efficiency digesters and sensors integration to 

the use of diverse feedstocks and upgrading 

biogas to biomethane, the innovations in this 

field are making biogas a crucial part of the 

global energy transition. As these technologies 

continue to evolve, biogas is poised to play a 

significant role in reducing carbon emissions, 

managing waste, and providing sustainable 

energy for communities around the world. 
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