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Abstract: ـــــــ  The world's growing energy consumption and 
limited fossil energy resources and the environmental 
impact of these materials on the one hand, the increase 
Tend to use renewable energy sources such as bio-gas 
energy in the world. Biogas by bacteria that cause decay, 
rot and break down organic materials in anaerobic 
conditions can be produced. Best places for optimal 
utilization of biogas in rural areas can be cited. Biogas 
contains about 70 percent methane gas extracted from the 
device and 30 percent carbon dioxide and contain small 
amounts of hydrogen sulfide and water vapor. In addition 
to fuel rural biogas recovery, biogas system with a by 
product of the fertilizer is rich. Compared with normal 
manure fermented manure ammonia and phosphorus by 
120 percent to 150 percent increased efficacious resistant 
parasite Ascaris worms or intestinal worms that after 180 
days of staying alive, staying instrument biogas power is 
reduced to 20%. Chinese model biogas system has the best 
conditions in which to build. 
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Introduction 
In recent years, a growing trend of energy consumption, 
the energy crisis in the world has created a phenomenon. 
This is especially true in developing countries such as 
Iran, the annual increase in energy consumption has 
risen to an alarming extent. Continue this process not 
only renewable sources of energy and the end will be 
destroyed quickly, but also a variety of pollutants, 
particularly through the use of fossil fuels on the 
environment, releases. Emissions of these pollutants in 
each of the sectors of energy consumption has many 
negative environmental impacts on human populations, 
vegetation, animals and more. It is clear that the use of 
renewable energy, particularly fossil fuel combustion is 
not confined to the borders of a country but the world 

will also rise. Global warming, exacerbating the 
greenhouse effect, the destruction of the ozone(O3)  
layer, acid rain and oil pollution at sea level, including 
the after math of the indiscriminate use of fossil fuels on 
the global scale. Restrictions on the one hand and the 
pollution of fossil resources and environmental 
problems caused by excessive and indiscriminate use of 
these fuels increasing the other hand, has led in recent 
years to other sources of energy supplies and more 
attention. Nuclear energy, energy from water, wind and 
sunlight as an energy resource ideal of human attention, 
and in different countries prior to the application stage is 
reached. Although newer energy sources such as 
hydrogen production and geothermal energy from the 
destruction of the deep underground radioactive 
materials are also being studied. But one of the most 
successful studies in order to gain new energy, the use of 
animal wastes and organic residues are The result of this 
study is a very simple and inexpensive technique called 
biogas technology is presented. The technology to meet 
the needs of environmental and economic terms is 
extremely convenient and affordable Therefore it is 
expanding day by day. Biogas as a new source of energy 
readily available globally over the past few decades, 
particularly in Middle Eastern countries such as China, 
South Korea and India, has abundant been used. 
 
Biogas as a renewable energy source 
Practical application of biogas 
Biodegradation by product of biogas in the absence of 
oxygen and in the presence of organic materials such as 
agricultural residues, animal waste and human remains 
of wood and bark and more. Biogas as marsh gas, biogas 
is also called, is a complex biological gases from 
fermentation or anaerobic decomposition of organic 
compounds arise. Biogas consists of 60-50 percent 
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methane, 45-35 percent carbon dioxide, 2-1% nitrogen, 
10-5% of hydrogen sulfide gas and oxygen levels are 
very low. Biogas is flammable and this has made it 
useful. 600BTU heat value per cubic foot or 6.1 calories 
per liter is compared with pure methane (995BTU) and 
natural gas (1000BTU) makes up a significant amount. 
The flame temperature of the combustion temperature of 
700 and 870 degrees Celsius. Energy from biogas 
produced can be used as fuel for cooking purposes in 
rural communities, the production of light, or 
mechanical energy and used motor launch. Using this 
technology, in addition to providing energy, plant and 
animal waste, human waste will be not spread in the 
environment and therefore Steps are taken to reduce 
environmental pollution. The undigested waste (sludge) 

suitable for processing into high quality compost that 
has been effective in increasing the fertility of cultivated 
land will be. In general, the first practical application of 
this gas back to the eighteenth century AD, the lighting 
of Paris using animal manure (horse carts and carriages 
City) is performed. Common uses of biogas returns after 
the Second World War in Europe is used in sewage 
treatment plants. In recent decades, due to energy 
shortages or increases in the prices of almost all Western 
European municipal water treatment systems equipped 
with biogas from And the bulk of its energy needs this 
way can provide. 
Biogas production and composition 
The amount and composition of biogas depends on the 
type of feed can be calculated from the formula Boswell. 
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The following table shows the amount and composition 
of biogas produced from three major groups of organic 
compounds according to formula Boswell presented. 
Volume of biogas produced per unit mass of feed 

physical quantity is variable. (Table), and factors such as 
the type of digester, temperature, and feed the digester 
depends upon the loading rate. 

Amount of biogas produced from organic components of the theory of 

Volume of gas produced from 
the fermentation of one 

kilogram of organic matter 
Biogas Methane 

Volumetric composition 
CH% 

Weighted combination 
CO% CH% 

Organic matter 

0.73m3 0.37m3 50 73 27 Carbohydrate 
1.44m3 1.04m3 72 52 48 lipid 
0.98m3 0.49m3 50 73 27 Protein 

 

The amount of biogas produced from waste 

Volume of animal 
waste per day 

M3 

Volume percent 
methane 

Biogas volume / weight of 
organic matter (vs) 

M3/kg 
Type of waste 

0/028 68 0/31-0/74 Sewage Sludge 
0/24 65-70 0/37-0/5 Pig manure 
0/22 65 0/046-0/31 Cow manure 

0/014 60 0/31-0/62 Poultry droppings 
- - 0/49 Liquid pulp industry 
- - 0/5-0/66 Enough meat packing industry 
- - 0/67 Corn starch 
- - 0/68 Industrial oils from seeds 
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Describe work and building biogas 

The track is produced in the digestion of organic waste 
under anaerobic conditions, which arise mainly a 
mixture of methane gas and carbon dioxide. Digestion 
route has two parts and each part is doing a special 
group of microorganisms. The first part of the 
decomposition of complex organic materials into 
simpler compounds that can be done by making acid 
bacteria. These bacteria are very sensitive to 
environmental conditions and growth rates and 
reproduction are not And complex organic materials 
decompose in the first phase, acetic acid, propionic acid 
and butyric acid with some ammonia and carbon dioxide 
are produced. The second part of the decomposition of 
organic fatty acids into methane and co2, which is done 
by making the methane bacteria. These bacteria are slow 
growing and slow to reproduce and are quite sensitive to 
the environment. The important thing is that the balance 
of bacteria in the fermentation tank, so it is The methane 
produced instruments quickly spent acids Because 
otherwise the activity of acid instruments and produce 
large quantities Organic acid response to acidic 
environment accordingly growth and activity of methane 
bacteria and bacterial replication mechanism followed 
by Asydsaz stopped or reduced. Obviously, the situation 
in digestion and methane production and difficult to 
interrupt. 

In general the most important factors that influence the 
activity of microorganisms in the production of biogas 
are: 

Temperature: the anaerobic decomposition reactions 
take place at temperatures 60-10 ° C as the optimum 
temperature for this work is around 37-35 degrees 
Celsius. 

Acidity Committee: Committee acid suitable for biogas 
production is about 7.2 to 6.8. Carbon to nitrogen 
ratio: the ideal C: N ratio is about 30-25. 

Concentration of organic matter: the best 
concentration for anaerobic fermentation biogas tanks 
solids is 9-7. 

In general, the most common systems, biogas production 
systems in the world are Chinese and Indian. Chinese 
model has a simple structure and low-cost and easy to 
build and operate low-income villages. The most 
important problem is the lack of gas pressure produced 
in the system, which in some cases may need to be 
increased. However, like natural gas, and the gas 
produced can be used to accurately does no harm. Indian 
model produces more gas volume to the initial cost of 
construction and maintenance, but also more and more 
findings that require advanced equipment. General 
building biogas system is very simple and consists of 
two main parts, the fermentation chamber and gas 
chamber. Fermentation chamber, consisting of a simple 
tank for storage and fermentation based on the amount 
of capacity and raw materials to be made of concrete or 
old networks. In order to prevent heat loss and lack of 
air infiltration, better walls with different materials such 
as fiberglass insulation is well. The tank has an 
additional gas control valve and exit valve directs the 
gas to the consumer. 

General understanding of anaerobic treatment 

Generally there are two ways to remove organic 
materials: aerobic and anaerobic. The anaerobic 
treatment of organic material in an anaerobic reactor are 
converted to water and carbon dioxide. While the 
anaerobic treatment of the material in the absence of 
dissolved oxygen are converted to methane and carbon 
dioxide. Choose an appropriate method of biological 
removal of organic matter input on several factors 
including the type and concentration, the removal rate of 
interest, environmental factors, equipment available, 
economic factors and... It depends. Energy derived from 
anaerobic slight modification of the energy stored in the 
form of methane remains Because bacterial growth in 
these systems is low, and consequently the excess sludge 
disposal costs are reduced. Figure (1), the production 
and consumption of energy input to remove the same 
amount of pollution in both aerobic and anaerobic 
systems show. 
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Figure 1 - Comparison of aerobic and anaerobic systems 

Summarized in Table (2) Comparison between aerobic and anaerobic treatment is shown. 

Case Aerobic Systems Anaerobic systems 

1 - Characterization Feed The COD low(100-200 mg/l) 
Low solids (0-500 mg/l) 

The COD high(1000-100000) 
High solids (2-20%) 

2 - reduction of pollution 80 to 90 percent reduction   BOD 
70 to 90 percent reduction  COD 

70 to 85 percent reduction BOD 
60 percent reduction COD 

3 - Production of sludge The amount of excess sludge is 
produced Less sludge is produced. 

4 - Removal of Nitrogen 

The total amount of nitrogen 
reduced 

The total amount of P does not 
change much 

The total amount of nitrogen and 
phosphorus does not change 

5 - Energy Energy consumer Energy producer 
6 - running costs More expensive Cheaper 

 

Conclusions 

Growing energy consumption in the world, including the 
completion of the feasibility of biomass and 
environmental issues are factors that do extensive 
research in order to achieve renewable energy projects 
such as biogas production around the world are 
encouraged. Advantages of biogas economically 
advantageous maybe not, but the environmental aspects 
of using these devices to reduce pollution and 
restoration of natural resources to be considered, Real 
value in this system is evident. Why do this project 
environmenttally sound long-term solution to their 
needs. 
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