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Abstract— A biogas plant is modern energy source and is 

suitable to the necessities of the future. The Production of 

biogas as an alternative energy by using Prosopis Juliflora 

with Poultry waste. Energy Consumption rate is high when 

compared to its Production rate in all over the world. So, we 

are all choose the Prosopis Juliflora plant. Prosopis Juliflora 

is the botanical name of Seemai Karuvelam. In rural areas 

people cut down the trees for cooking purpose and also used 

in thermal power station and the remaining leaves left down. 

By utilizing the Leaves of Prosopis Juliflora we are produce 

Biogas from in it by adding Poultry waste as an additive. 

Biogas production from floating dome digester containing 

the mixture of poultry waste and Prosopis Juliflora was 

studied for a period of 18 days at ambient temperature. 

Results from this study show that co-digestion of poultry 

waste and Prosopis Juliflora increased biogas yield as 

compared to pure samples of poultry waste. At the 

temperature of 31.6°C with 7 PH on the 9th day, it was 

observed that the volume of biogas production from the 

mixture is 0.039m3/kg respectively. 
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I. INTRODUCTION 

Worldwide energy crisis directed the attention to the 

alternative sources of energy instead of underground fossil 

fuel. Biogas has globally remained a renewable energy 

source derived from plants that use solar energy during the 

process of photosynthesis. Biogas is a colorless, flammable 

gas produced via anaerobic digestion of animal, plant, 

human, industrial and municipal wastes amongst others, to 

give mainly methane (50-70%), carbon dioxide (20-40%) 

and traces of other gases such as nitrogen, hydrogen, 

ammonia, hydrogen sulphide, water vapour etc. It is 

smokeless, hygienic and more convenient to use than other 

solid fuels. 

II. ANAEROBIC DIGESTION 

The microorganisms which break down biodegradable 

materials in the absence of oxygen collectively are known to 

be Anaerobic Digestion. In Industries and Domestically this 

process is used to reduce the waste and to produce fuels. 

Industrially the fermentation process is used to produce food 

and drinking products. For the home fermentation, uses 

anaerobic digestion. Anaerobic digestion is widely used as a 

source of renewable energy. In the process, to breakdown 

the organic materials and to produce the biogas. Biogas is 

mainly composed of methane (CH4) and carbon dioxide 

(CO2), but it may also contain small amounts of Nitrogen 

(N2), Hydrogen (H2), and Hydrogen sulfide (H2S).  

III. STEPS INVOLVED IN THE BIOGAS PRODUCTION 

A. Hydrolysis: 

During the first phase of the anaerobic digestion the un-

dissolved macro-molecules such as proteins, fats and 

cellulose are break down into monomers. The time required 

for the hydrolysis step depends on the substrate: the 

hydrolysis of carbohydrates take few hours, while the 

hydrolysis of protein and lipids requires some days. After, 

some days it is changes to hydrolysis soluble monomer 

molecules like Amino acids, fatty acids and sugars. 

Acidogenesis intermediary products alcohols, volatile fatty 

acids, ammonia, hydrogen sulphide, carbon dioxide and 

methane. Carbon dioxide Acetogenesis Methanogenesis 

degradation is usually not complete. Hence, for substrates 

accessible to the enzymes, the hydrolysis step may be 

considered as the rate limiting step.   

B. Acidogenesis: 

In the acid forming phase, the hydrolysis soluble monomer 

molecules are assimilated by anaerobic bacteria and further 

degraded to short chain acids, alcohols, hydrogen and 

carbon dioxide. In a well-balanced system, acidogenic 

bacteria mainly produce acetate, hydrogen and carbon 

dioxide. If the conditions, are not optimal, such as alcohols 

and volatile fatty acids. A biological reaction where simple 

monomers are converted into the volatile fatty acids. These 

intermediate needs to be further modified before the 

methane producing organisms are able to convert them into 

methane. 

C. Acetogenesis: 

In this phase acetate, hydrogen and carbon dioxide are 

formed by oxidation of intermediate products. A biological 

reaction where the volatile fatty acids are converted into the 

acetic acids, carbon dioxide and hydrogen. The chemical 

reaction is, 

2CO2 + 4H2 ↔ CH3COOH + 2H2O 

D. Methanogenesis: 

 
Fig. 1: Biogas process chart 
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In the methanogenic stage, methane and carbon dioxide are 

formed mainly from hydrogen and acetic acid, while 

hydrogen is consumed. The chemical reaction of this 

process, 

CH3COOH ↔ CH4 + CO2 

CO2 + 4H2 ↔ CH4 + 2H2O 

IV. MATERIALS AND METHODOLOGY 

This work examines the potential for methane production 

from anaerobic co-digestion of wastages.  

Materials and apparatus used 

 Poultry waste 

 Leaves of prosopis juliflora 

 Gas tube 

 Cow dung 

 250 litres of oil tank 

 200 litres of oil tank 

 100 litres of oil tank 

The experiment were done by floating dome digester setup. 

V. EXPERIMENTAL SETUP 

 
Fig. 2: Layout of Experimental setup 

VI. PROCESSING OF FEED 

The Prosopis Juliflora is mixed with water in the ratio of 1:2 

(Prosopis Juliflora: water) in the digester. The feed is then 

mixed with feedstock as bakery wastes. From the literature 

survey the biogas yield will be generated at the retention 

time of 2weeks. 

 
Fig. 3: Comparison chart of biogas produced from various 

feed 

A. Why we use Prosopis Juliflora? 

Prosopis Juliflora can be a very aggressive invader and 

replaces native vegetation and takes over rangelands. 

Prosopis Juliflora has been declared a noxious weed in 

Kenya in 2008 under the Suppression of Noxious Weeds 

Act (CAP 325). Under this act the Minister of Agriculture, 

can compel land owners on their land to remove or have it 

otherwise removed. It can able to absorb moisture present in 

air surrounding it. In rural areas they cut down trees for 

cooking purpose, power plant and leaves are wasted. By 

utilizing this leaves we can produce the biogas from it. 

B. Prosopis Juliflora as Feed 

Prosopis Juliflora is one of the most economically and 

ecologically important tree species in arid and semi-arid 

zones of the world. It is an important species because of its 

high nitrogen fixing potential in very dry areas and in 

drought seasons. It is rich in amino acid and fatty acid. So, 

the biogas production rate will increase to certain amount. 

Prosopis juliflora were analysed for the proximate 

composition, fatty acids, protein, amino acids, minerals and 

soluble sugars contents are present. 

 
Fig. 4: Prosopis Juliflora leaves 

VII. RESULT 

Sl. 

No 

No. 

of. 

Days 

Temperature oc PH 

Volume of  

Biogas 

Generated 

(litres) 

1 3 29.2 6.7 4.07 

2 6 31 6.9 6.28 

3 9 31.6 7.0 7.95 

4 12 32.2 7.2 8.76 

5 15 32.5 7.1 7.82 

6 18 31.9 7.0 7.04 

Table 1: Volume of Biogas Generated Without Feed 

Sl. 

No 

No. 

of. 

Days 

Temperature oc PH 

Volume 

of  Biogas 

Generated 

(litres) 

1 3 29.5 6.6 4.73 

2 6 30.8 6.8 7.31 

3 9 31.4 7.0 9.75 

4 12 32.7 7.1 10.12 

5 15 32.1 6.9 9.84 

6 18 31.3 6.8 8.53 

Table 2: Volume of Biogas Generated With Feed 

From the experiment the amount of biogas was monitored 

by rising of the floating dome of biogas digester. On the 3rd 

day the floating dome was started to rising the level. The 

biogas volume was monitored at the 3 day once with the 

help of gas flow meter. The temperature readings are noted 

with the help of thermometer and then PH value are 

monitored to remove the small quantity of feed from the 
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exhaust pipe the PH levels are noted with the use of litmus 

paper and PH meter. From the comparison of volume of 

biogas generated without feed and with feed the biogas 

volume level is increased in with feed.    

VIII. ANALYSIS REPORT 

A. Mixture of Gas Content 

 
Fig. 5: Analysis Report of various mixture of gas content 

Gas Content in Methane and Carbon dioxide 

 
Fig. 6: Analysis Report of methane and carbon dioxide 

content 

From the fig 5 represents the analysis report of various 

content of mixture present in biogas and fig 6 represents the 

analysis report of methane and carbon dioxide content in 

biogas. This analysis report is taken from the 9th day 

production of the biogas from the gas chromatography.  

IX. REDUCED GREENHOUSE GAS EMISSIONS 

This paper fully tells about the use of anaerobic digestion to 

create biogas from the poultry waste and the mixture of 

poultry waste and Prosopis juliflora can reduce Green House 

Gas Emission in two distinct ways. First, when used in 

under anaerobic conditions, it can prevent the release of 

CH4, a greenhouse gas, into the Bio-methane from Waste a 

Sourcebook for the Production and Use of Renewable 

Natural Gas. Second, the Biogas generated by the anaerobic 

digestion process can replace the use of fossil fuels that 

generate Green House Gases. 

X. CONCLUSION 

We recommend using biogas digester like rain water 

harvesting scheme at every home to reduce the usage of 

LPG and to use wastages for their need. By using biogas we 

can reduce the usage of LPG and Petrol which leads to 

decrease the imports of crude oil and to reduce the US dollar 

exchange value. 
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