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Abstract

Anaerobic digestion technology has been used since many decades. It is known to be an established technology for
biogas generation from various organic matters like cow dung, kitchen waste, fruit waste and municipal wastes. The
present work explores the analysis of biogas generation in single & double digester biogas plant with baffles by
using Pongamia Pinnata seed cake as a feed material. The biogas yield has been studied in single & double digester
biogas plant with baffles for a period of 30 days. The yield of biogas in a single & double digester biogas plant with
baffles has been recorded on daily basis by feeding 0.5 kg and 1.0 kg of Pongamia Pinnata seed cake. From the
experimental results, the average volume of biogas generated is calculated and observed that, in modified double
digester biogas plant with baffles, the biogas generated is 57% more than that of single digester biogas plant.
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1. Introduction

Biomethanation technology has recently
become more attractive because of its high
performance. Feedstock such as cow dung,
human waste, urban solid waste and
agricultural residues are used for biogas
generation. Biogas generation is a simple type
of technology to get energy source from
anaerobic digestion of organic matter. The
feed raw material Pongamia seed cake is found
to be rich in protein, carbohydrate, toxic
flavonoids, alkaloids, resin, sugar, and tannins.
Pongamia seed cake contains 3.7% nitrogen,
0.23% phosphorus and 0.68% potassium is an
excellent organic fertilizer [1]. The feed raw
material degrades in three phases for the
generation of biogas via anaerobic process,
firstly hydrolysis by converting all complex
sugars, protein, amino acids & peptides into
simple compounds. Secondly, fermenting
bacteria convert simple compounds into acetic
acid and phenol. Finally, methane is by the

reduction of acetic acid [2]. The biogas
generated is composed of 55-65% of methane
(CH4) and 30-40% Carbon dioxide (CO2) and
other gases like Hz, HS, etc., The calorific
value of biogas is found around 5000 to 5500
Kcal/Kg [3]. The generation of biogas depends
on the composition of raw material feed for
digestion. Various biogas digesters are
available such as a floating drum type (KVIC
model) and fixed domed type (Deenbhandu
model). In India, 90% of the biogas plants
were constructed by Deenbhandu model. In
2003, Anand Karve (President ARTI)
developed a compact biogas system that uses
starchy or sugary feedstock material and the
analysis shows that this new system is 20 times
more efficient than conventional biogas plants
[4]. The production rate of biogas depends on
the quality of the substrate, temperature, pH,
loading concentration, toxicity, agitation,
nutrients, the concentration of residue,
construction and size of the digester, the ratio
of carbon to nitrogen, retention time, alkalinity,
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initial feeding, total volatile acids, chemical
oxygen demand (COD), and total solids (Ts)
[4]. The use of slurry from the digester tank
can be used as chemical-free fertilizer for crops
and it also retains soil fertility [5]. To face the
energy crisis and changing climate conditions,
the world needs green, secure, carbon-neutral
sources of energy. Biogas technology provides
sustainable, efficient, and renewable energy
through the anaerobic digestion process. The
kitchen waste digester plant is the only option
for biogas generation with locally available
organic resources. The purified CO free gas
can be used to produce electricity and as a fuel
source. Furthermore, the residue left over after
the digestion of organic matter is precious
organic manure and it sustains soil fertility.

2. Material and Method

Two autonomous biogas digester models
have been fabricated from commercially
available PVC drums for biogas generation.
The single tank digester is similar to the ARTI
design and it consists of a 750 liter digester
tank and 500 liter gas holder tank. The digester
tank is connected with an inlet and outlet pipes
and enclosed by a floating PVC gas holder tank
for gas collection. The gas holder tank moves
up’s and down depending upon the gas
accumulation and discharge (figure 1). The
double digester gas plant consists of 1500 liter
and 750 liter digester tanks. A baffle is
introduced at the center of the 750 liter gas
digester tank (figure 2) and a gas holder of
1000 liter tank is placed between 1500 liter and
750 liter digester tank.

After the fabrication of kitchen waste  biogas
digester plant, the gas plant is filled with in-
noculum cow-dung and water with the ratio 1:4
and allowed it for stabilization without feeding
any organic matter. Once, the biogas starts col-
lecting inside the gas holder, the  quality of
biogas is tested. The Pongamia Pinnata seed

cake

is
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used as feed source for the
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Figurel: Single Tank Biogas Digester
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Figure 2: Double Tank Biogas Digester
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fabricated kitchen waste biogas digester plant
in the form of slurry. The slurry is prepared by
mixing seed cake with water at the ratio of 1:3.
This Slurry is fed to digester and it is allowed
to decompose for 24 hours. The Biogas
collected in the gas holder is measured and
recorded daily. For every next feed, the biogas
collected in a gas holder is removed off. The
biogas generated is measured and recorded
every day and this was continued for a period
of 15 days with different quantities of 0.5 and
1.0 kg of Pongamia seed cake in both the single
and the double digester gas plants.

3. Result and Discussion

The current biogas generation pattern based
on the quantity of pongamia pinnata seed cake
fed every day into the single & double
digester biogas plant is as shown in the
Graphl.1t is calculated and recorded by using
the equation (1).

ZxD%xh

Errrves (1)

Volume of gas = 550

Where D = Circumference/3.142
h = Tank height

ISSN 2582-0079

From figure 3, it is observed that the average
volume of biogas generated by feeding 0.5 kg.
of pongamia pinnata seed cake in single
digester and double digester kitchen waste
biogas plant is 285 liters / day and 454 liters /
day respectively. Further is observed that the
biogas yield variation in both cases is similar
and it stabilizes after ten days.

The average stabilized volume of biogas yield
in double digester biogas plant with baffles is
415 liters/day and 242 liters/day in single
digester biogas plant.

From figure 4, it is observed that the average
volume of biogas generated by feeding 1.0 kg.
of pongamia pinnata seed cake in single
digester and double digester kitchen waste
biogas plant is 303.0 liters / day and 523.0
liters / day respectively. Further it is observed
that the biogas yield variation in both cases is
similar and it stabilizes after eleven days.

The average stabilized volume of biogas yield
in double digester biogas plant with baffles is
610 liters/day and 342 liters/day in single
digester biogas plant.
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Figure 3: Volume of biogas generated in single & double digester biogas plant fed with 0.5 Kg of
Pongamia Pinnata seed cake
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Figure 4: Volume of biogas generated in single & double digester biogas plant fed with 1.0 Kg.of Pongamia Pinnata
seed cake

The above experimental results reveals that,
for the same quantity of feed material in both
digesters (single and double digester), the
biogas generated in double digester biogas
plant with baffles is more as compared to the
single digester biogas plant. In double digester
biogas plant with baffle, the organic matter
flow from bottom of the digester to its top is
guided by the baffles and it requires more time.
Since the retention time of the slurry in the
digester tank is more and hence the ~ volume
of gas generated is more. It is observed that the
volume of biogas generated in the double
digester biogas plant with baffles is around
57.0% (after stabilization) more than that of
the biogas generated in single digester biogas
plant.

4. Conclusion

In this work, comparative study on biogas
generation in single & double digester kitchen
waste biogas plant using pongamia pinnata
seed cake as raw material is explored. First, the
single and double digester kitchen waste
biogas plant with baffle is fabricated and it is
filled with cow dung slurry and allowed it for
biogas generation. Further, both the digesters
are fed with same quantity (say 0.5 kg.) of seed
cake on daily basis for a period of first 15 days
and the above procedure is repeated by feeding

1 kg of seed cake for the next 15 days and the
volume of biogas generated is measured.

The major findings of the work are as follows,

e It is observed that, the average volume of
biogas generated by feeding 0.5 Kkg. of
pongamia pinnata seed cake in single digester
and double digester kitchen waste biogas plant
is 285 liters / day and 454 liters / day
respectively.

e The average stabilized volume of biogas
yield (0.5 kg.) in singledigester and double
digester biogas plant with baffles is 242
liters/day and 415 liters/day respectively.

e average volume of biogas generated by
feeding 1.0 kg. of pongamia pinnata seed cake
in single digester and double digester kitchen
waste biogas plant is 303.0 liters / day and
523.0 liters / day respectively.

e The average stabilized volume of biogas
yield (1.0 kg) in single digester and double
digester biogas plant with baffles is 342
liters/day and 610 liters/day respectively.

e The study reveals that, biogas generated in
double digester biogas plant with baffles is
57% more than that of single digester biogas
plant.
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e biogas yield variation in both cases is
similar.

e The study is helpful to identify the model
of kitchen waste biogas plant suitable for
biogas generation.

e Itis possible to provide energy security.
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