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Abstract— One of the main environmental problems of today’s society is the continuously increasing production of organic 

wastes. In many countries, sustainable waste management as well as waste prevention and reduction have become major 

political priorities, representing an important share of the common efforts to reduce pollution and greenhouse gas emissions 

and to mitigate global climate changes. Uncontrolled waste dumping is no longer acceptable today and even controlled 

landfill disposal and incineration of organic wastes are not considered optimal practices, as environmental standards hereoft 

are increasingly stricter and energy recovery and recycling of nutrients and organic matter is aimed. Production of biogas 

through anaerobic digestion (AD) of animal manure and slurries as well as of a wide range of digestible organic wastes, 

converts these substrates into renewable energy and offers a natural fertilizer for agriculture. At the same time, it removes 

the organic fraction from the overall waste streams, increasing this way the efficiency of energy conversion by incineration 

of the remaining wastes and the biochemical stability of landfill sites. 
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I. INTRODUCTION 

Biogas is produced by bacteria through the degradation of organic material under anaerobic condition. Natural generation of 

biogas is an important part of bio geo chemical carbon cycle. It can be used both in rural and urban areas. Anaerobic digestion 

is a biological treatment process that recovers valuable products, Energy and nutrients, from organic waste streams in usable 

forms. Energy is recovered in the form of biogas, typically a mixture of 70% methane (CH4), 29% carbon dioxide (CO2), and 

a small percentage of hydrogen sulfide Nitrogen and phosphorus, valuable nutrients that may be used to augment crop growth 

as a fertilizer are recovered in the form of liquid effluent from the digester. 

Euphorbia lactea is organic material having the high calorific value and nutritive value to microbes, that’s why 

efficiency of methane production can be increased by several order of magnitude as said earlier. It means higher efficiency and 

size of reactor and cost of biogas production is reduced. Also in most of cities and places, euphorbia lactea causes the public 

health hazards and diseases like malaria, cholera, skin diseases. Inadequate management of wastes like uncontrolled dumping 

bears several adverse consequences: It not only leads to polluting surface and groundwater through leachate and further 

promotes the breeding of flies, mosquitoes, and other disease bearing vectors. Also, it emits unpleasant odour& methane which 

is a major greenhouse gas contributing to global warming. 

II. MATERIALS AND METHODOLOGY 

A. Raw Material 

Euphorbia lactea is a species of spurge native to tropical Asia, mainly in India. It is an erect shrub growing up to 5m tall, with 

succulent branches 3–5cm diameter, ridged, with a triangular or rhombic cross-section; the ridges are spiny, with short spines 

up to 5mm long. The leaves are minute, and soon deciduous. [1] All parts  of  the  plant  contain  a poisonous milky latex 

Common names include mottled spurge, frilled fan elkhorn candelabra spurge, candelabrum tree, candelabra cactus, candelabra 

plant, dragon bones,[3] false cactus, hatrack cactus, milk stripe euphorbia, mottled candlestick. It is widely grown as an 

ornamental plant, both in the tropics, and as a houseplant in temperate regions; a number of cultivars have been selected for 

ornamental use, notably 'Cristata' with frilled branching. 

 
Fig. 1: Euphorbia Lactea 
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 Scientific classification 

1) Kingdom: Plantae 

2) (Unranked): Angiosperms 

3) (Unranked): Eudicots 

4) (Unranked): Rosids 

5) Order: Malpighiales 

6) Family: Euphorbiacea e 

7) Subfamily: Euphorbioide ae 

8) Tribe: Euphorbieae 

9) Subtribe: Euphorbiinae 

10) Genus: Euphorbia 

11) Species: E. lactea 

 Binomial name 

1) Euphorbia lactea Haw. 

III. METHODOLOGY 

 
Fig. 2: Anaerobic digestion flowchart 

A. Bio Gas 

Biogas is produced by bacteria through the bio-degradation of organic material under anaerobic conditions. Natural generation 

of biogas is an important part of bio-geochemical carbon cycle. It can be used both in rural and urban areas. 

Biogas can be produced by anaerobic digestion with anaerobic bacteria, which digest material inside a closed system, 

or fermentation of biodegradable materials. Biogas is primarily methane (CH4) and carbon dioxide (CO2) and may have small 

amounts of hydrogen sulfide (H2S), moisture and siloxanes. The gases methane, hydrogen, and carbon monoxide (CO) can be 

combusted or oxidized with oxygen. This energy release allows biogas to be used as a fuel; it can be used for any heating 

purpose, such as cooking. It can also be used in a gas engine to convert the energy in the gas into electricity and heat. 

B. Composition of Biogas 

Component Concentration (by Volume) 

Methane (CH4) 55-60 % 

Carbon dioxide (CO2) 35-40 % 

Ammonia (NH3) 0-0.05 % 

Nitrogen (N) 0-2 % 

Oxygen (O2) 0-2 % 

Hydrogen (H) 0-1 % 

Table 1: Composition of Biogas 

1) Equipment’s and Collection 

Materials used in the study included a weighing scale of 15 kg capacity and up to 20liters capacity of water drum used as 

anaerobic digesters, and then hand gloves will be used to prevent direct contact between waste and hands. The mixed euphorbia 

lactea wastes are collected about 10 kg and waste water is mixed with that which forms partial solid state for this. 
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IV. EXPERIMENTATION 

A. Experimental Setup 

This experiment consists of three small scale lab setups with 20liters used as digesters for large scale 1000liter float drum type 

setup used as digester. The reactor consists of bucket, funnel, rubber seal, M-seal and bottle for gas collection 2liters. The 

reactor outer surfaces was painted with black color, because to avoid direct penetrate of sunlight and escape of process heat. 

Different parameters of input and effluent like total solid, volatile solid, volatile fatty acid, pH, Temperature Nitrogen, Carbon, 

Phosphorous will be measured. 

B. Setup Dimensions 

 Setup 1: It consists of a 20liter drum, 5kg euphorbia lacteal, 5kg cow dung, remaining water (5liter) 

 Setup 2: It consists of a 30liter drum, 10kg euphorbia lactea, 10kg cow dung, remaining water (5liter) 

 
Fig. 3: Setup 1 

1) Testing and Analysing 

Testing of bio gas by using gas chromatography. Gas chromatography is a common type of chromatography used in analytical 

chemistry for separating and   analysing   compounds that can be vaporized without decomposition. Typical uses of GC include 

testing the purity of a particular substance, or separating the different components of a mixture (the relative amounts of such 

components can also be determined). In some situations, GC may help in identifying a compound. In preparative 

chromatography, GC can be used to prepare pure compounds from a mixture. 

C. Liquid Displacement Gas Measurement 

1) Syringe Method 

Syringe method was used for the measurement of amount of methane and carbon dioxide in our gas produced a syringe fitted 

with flexible tube and dilute sodium hydroxide (NaOH) solution was used for carbon dioxide percentage estimation, since 

NaOH absorbs CO2 but does not absorbs methane. 

 
Fig. 4: Syringe Method 
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D. Procedure Followed 

Prepare 100 ml of dilute sodium hydroxide solution by dissolving granules of NaOH in about 100ml of water. Take 20-30ml 

sample of biogas produced during experiment into the syringe (initially fill syringe with H2O to reduce air contamination) and 

put end of the tube into the NaOH solution, then push out excess gas to get a 10 ml gas sample. Now take approximately 20 ml 

of solution and keep the end of the tube submerged in the NaOH solution while shaking syringe for 30 seconds. Point it 

downwards and push the excess liquid out, so that syringe plunger level reaches 10 ml. Now read the volume of liquid, which 

should be 3-4 ml indicating about 30-40% of gas absorbed so we can say the balance of 65-60% is methane. If the flame does 

not burn properly and you get over 50% methane (a reading of less than 5ml of liquid) you must have nitrogen or some other 

gas present. 

V. RESULT AND DISCUSSIONS 

A. Total Gas Produces in ml 

From the result table it has been seen that, set 1 which contains euphorbia lactea produces more gas when compared to others. 

Euphorbia lactea waste produces more gas than cow dung because the euphorbia lactea contains more nutrient values. The 

efficient method for produce biogas is to use euphorbia lactea. 

No. of days 6 day 8 day 10 day 12 day 14 day 18 day 20 day 

Set 1 550 620 730 770 830 870 940 

Table 2: Total Gas Produces in ml 

                               
Fig. 5: Graph of Days vs Volume (m3)   Fig. 6: Graph of Days vs pH 

B. Gas Content Test Result 

 
Fig. 7: Methane Percentage 

Total methane content-56% 
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VI. CONCLUSION 

This study the effectiveness of euphorbia lacteal and cow dung for biogas production and presented the performance 

characteristics of the anaerobic digestion, As a result from this research the amount of euphorbia lacteal and cow dung wastes 

is 12 kg added with 5liter water. The inoculum has been created in let slurry and the total biogas yield for 30 litre digester 28m3. 

The maximum methane fraction in the range of 56% and duration of methane fraction production is 7 - 20 days. The 

number of methane fraction present in digester is 6 days. The pH value maintain in this study as 7 to increase the biogas 

generation. Through the successful anaerobic processing inside the reactor, methanogens gradually converts the organic acids 

into methane gas and carbon dioxide. The digestion of organic waste with animal manure reduces the emission of greenhouse 

gases by approximately 0.35 and 0.67kg CO2. Thus biogas production achieves a waste of resource utilization and reduction of 

greenhouse emissions and to produce a renewable energy source. 
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