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Abstract -The present day energy crisis brings the alternate
way of energy production by bio gas. Bio gas is the
alternative energy source and it is the one, which is
economically compact and has high potential. The
production of methane gas from biomass has been
suggested as a lesson that tells the demand for natural gas
and utilizing the reservoirs of methane on the environment.
The bio gas is extracted by Anaerobic digestion of wastes,
which was carried out in the batch scale under ambient
temperature. The bio gas production was measured in daily
basis by the liquid displacement method. The digested

slurry can be used in agricultural field as a fertilizer.

Keywords- alternate energy, anaerobic process, fossil fuels,

wastes.

I. INTRODUCTION

Biogas is the mixture of gas produced by the
breakdown of organic matter in the absence of
oxygen. It can be produced from available raw
materials such as recycled waste. It is renewable
energy with less carbon footprint. Biogas mainly
contains methane (CH4), carbon dioxide (CO2), and

rarely a small amount of hydrogen sulfide (H2S).

Methane is the simplest alkane and its
relative abundance makes it as an attractive fuel.
Methane is present in the nature like fruits,
vegetables, seeds, etc. The methane is extracted from
these sources and they can be used as a alternate
source of fuel.

Methane on combustion produce a heat of
55.5MJ/KG. Natural methane is produced by

methanogenesis process.
CO,+8H"+8e — CHy+2H,0

In this paper a literature survey is taken
about the methane production from various natural
matters. The various production techniques and their

results were summarized below.
Il. LITERATURE SURVEY

The author describes the production of
methane from the municipal and industrial waste.
These wastes are collected in the anaerobic digester
which produce methane gas. These wastes emit 6-
18% of methane to the atmosphere. Here the methane
is properly utilized from the solid waste and
minimize the atmospheric pollution [1]. The
methane emission from cattle, ruminant livestock
produce 250-500L of methane per day. Methane
emission is measured by mass balance and other
techniques. The idea here is to reduce methane in the
atmosphere to avoid global warming [2]. The author
investigates the rate of conversion to methane of
different fruits and their parts. Here 54 varieties of
fruits and vegetables were compared with the
standard biomass. The methane yield and kinetics
were differing for different parts of the same variable.
From this they said mango peels, citrus waste yield

methane of P<0.05, that produces 90% of methane
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in40-50 days [3]. They describe the extraction of
methane from methane hydrate by using the laser as a
tool. It is the superior then other methods of
extraction of methane. The types of lasers suit for
methane production is discussed. The most effective
one is chemically pumped oxygen-iodine energy
transfer, laser (COIL) [4]. The author proposed the
idea of the reduction of methane and nitrous oxide in
order to prevent the green house emission and also a
economic analysis. The various techniques which are
economically less are described properly using the

methane and nitrous oxide as an alternate source [5].

The author describes the potential of bio gas
production of cotton wastes like cotton oil cake,
cotton seed hull and cotton stalks. The experiment
was carried out under two different concentrations
like 30 and 60 g/l. After the anaerobic digestion of
these wastes produce 65, 86 and 78 ml of methane in
23 days for 1g of stalks, seed hull and oil cake
respectively. The basal medium increases the bio gas
production [6]. The prediction of methane generation
using simple methods in tropical landfills. Simple
procedure to estimate methane production potential
and biodegradation rate are discussed. The first order
decay method is used here. This paper compares both
the field result and the laboratory result. The
laboratory result is smaller than field due to the
moisture content which affect the degradation rate
[7]. The methane gas is produced during the
formation of coal under high temperature and
pressure. This is also called coal mine methane
(CMM) which is extracted from the mine by drilling,
long drill.. Etc, The best optimized design is required
for that full parameters and data has to know [8].
The integrated rotary drum reactor was assisted with
the anaerobic phase solid digester to convert

municipal waste into the bio gas. RDR was

developed to separate the organic and inorganic
material from solid waste. The organic matter is then
used in bio reactor, it contains 50% of solid waste ,
volatile solid of 36%. After the methane yield 38% of
total solid and 53% of volatile solid was reduced.
From this APS digester is effective for digestion of
organic waste. Future scope is to increase the
performance of APS digester by increase the rate of

liquid circulation [9].

The extraction of methane from the jatropha
de-oiled cake and orange peel in an anaerobic
digester. The maximum gas production is obtained
for the ratio 1:2 Of jatropha de oiled cake and orange
peel. The gas contains 75% of methane, 16% of
carbon dioxide and 9% of CO [10]. The author
describes the anaerobic digestion of cow dung in the
digester produce methane. The cow dung has 40-60%
of methane. The mesopholic anaerobic digestion of
440kg cow dung in the 800 liter capacity digester
produces 26.478m3 of bags for 77 days with an
average of 61% of methane [11]. The methane
production rate in first stage and second stage
digester. Fruits and vegetable waste are added to both
the digester after 10 days the methane in the first
stage reactor was 514 + 57 L and in second stage 392
+ 16 L. From this first stage reactor is suitable for
high methane generation [12]. The investigation is
done by the author for the effective treatment of
municipal bio waste by pilot scale anaerobic
digestion and it reduces the emission of greenhouse
gas. Municipal waste includes fruits, sewage and
food waste. The 16.5% of lipid content was useful for
bio gas production before the anaerobic process
starts. Thus the anaerobic co-digestion is good
solution to treat municipal waste and control green
house gas. CHG was reduced to 114 and 523 kg co,

ot [13] .The author examines the ratio of feedstock

ISSN: 2231-5381

http://www.ijettjournal.org

Page 160




International Journal of Engineering Trends and Technology (IJETT) — Volume 17 Number 4 — Nov 2014

and its effect in the bio gas production. Rice husk
along with the kitchen waste and pig manure was
digested by anaerobic process in the single stage
reactor. The effective result shows 45.9-70% of
methane in the ratio 0.4: 1.6: 1 of kitchen waste, pig
manure and rice stack. The total bio gas yield for
67.44 L/KG VS is higher than pig manure and rice
stack alone by 71.6% and 10.41% Kkitchen waste
produces more than 26%. The bio gas production was
inhibited by lactic acid and acetate. The reduction
rate of volatile solid was 55.8%. By adding kitchen
waste and pig manure along with rice stack the bio

gas production gets higher [14].

The author examines the Phyllanthus
emblica residues and food waste for the methane
production. Phyllanthus emblica residues singly, not
suitable for bio gas production because it contains
methanogenic inhibitor. Three bio reactors were
examined one for food digestion, second for PER
digestion and third for co-digestion of PER and food
waste. Bio-gas production from co-digestion was
greater than that of other two digestion reactor. The
experiment was conducted both in pilot scale and lab
scale reactor. Pilot scale reactor results, 34% increase
in methane production from PER and food waste co-
digestion [15]. The biogas production from the
various waste materials such as human waste,
vegetables, municipal waste etc..... The biogas
contain 50-60% of methane and 25-45% of carbon
dioxide. Bio gas is formed by the digestion of waste
by anaerobic process [16]. The author introduces the
new constructive technology to the anaerobic digester
that does not need external energy , which is to clean
the birds and animal waste and convert it into two
useful products. The products are combustible gas
and fertilizers. The advantages of this technology are

small, self-regulated and produce 15-20% of

combustible gas. By heating the waste the efficiency
is increased. Implementing this technology with
anaerobic digester the pollution can be avoided and

bio gas, and fertilizers are obtained [17].

The author reviews the environmental
pollution due to discharge of large amounts of food
waste. The food waste was converted into bio gas by
anaerobic process. The food waste characteristics,
anaerobic digestion principle and parameters are
studied. The volatile fatty acid was added for high
methane yield and stability. The other way to
improve the methane yield is by adding cattle manure

along the food waste . [18].

The author here investigates the anaerobic
digestion of various forestry wastes. The tropical bio
waste was investigated for bio gas production by
solid state and liquid state anaerobic digestion. The
L-AD produce 161 and 113 LKg™VS of methane and
solid state AD produce 156.8 and 59.6 LKg™VS of
methane. SS-AD achieve higher volumetric methane
production than L-AD. Compare to all the leaves and
woods obese have a higher methane yield. Anaerobic
digester is good for treat food wastes [19]. The author
studies the production of bio gas from various
biomasses like lemon grass, poultry waste and cow
dung. The feed is mixed with water in the ratio of 1:1
and left for 30 days for digestion, which produce
0.125m3 0.211m? and 0.191m® of bio gas. Lemon
grass produces lower bio gas than other two. But the

quality of bio gas from lemon grass was good [20].

I11. CONCLUSION
The various papers that described the
methane production which is the alternate source of
fuel in the future and its various sources and
production techniques are reviewed. This survey

reveals that almost the nature’s entire product like
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fruits, vegetables and other natural waste has the
potential to produce methane. Conversion rate of bio
mass to methane was different for each bio mass
type. Catalysts can add to increase the speed of the
reaction. After extraction of methane large amount
of de-oiled waste is produced and left unused.The
wastes are recycled and converted into use full bio
gas. Methane extraction from de-oiled wastes are not
adequately addressed and tried.

Future scope in this area is to extract
methane from the various de-oiled wastes and

techniques to improve the performance of an

anaerobic digester.
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