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he area under coconut cultivation

and coconut production is
increasing in India, especially in
Southern States. Even though the chief
products from coconut are still oil and
dried coconut (copra); product
diversification and utilization of by-
products are increasing. Among the by-
products, fiber from the coconut husk
and products derived from it still stand
on the top position. In the developed
countries, there is very good popularity
for environment - friendly biodegradable
coir-products, especially for coir
geotextiles. But the by-product from
coir production, the coir pith was
merely a waste material till recent times.
Usually, it was burnt in heaps along
the road sides. The stain (tannin) oozing
out from these heaps during monsoon
causes environmental problems.

But this situation is changing by the
evolution of new technology for the
conversion of coir pith to bio-fertilizer.
Apart from this coir pith is also used in
brick manufacture and as a mulch for
moisture conservation in flower - pots.

Coir pith for biogas production

There are about 77% volatile solids
in coir pith. Bacteria produce methane
from these biomaterials. The chief
inflammable (burning) component in
biogas is methane. But, another
component of coir-pith, lignin, is
difficult to degrade. This causes
difficulty in producing biogas from coir-
pith.

It was in this situation that an
experiment was conducted by CPCRI
and Coconut Development Board to find
out the feasibility of using coir pith for
biogas production.

Five KVIC model bio gas plants of
2 M2 capacity (Fig 1) were constructed
for this purpose. For the convenience
of obtaining cowdung, these plants

were constrcuted
near the |
agrostology unit at @&
CPCRI.Coir pith &
was obtained from
a coir-industry unit |
at Kasaragod. The |
coir pith was |
utilized for |

experiment after
sieving it through
a chicken mesh,

Pt

thus removing the
bigger fibres.

The experiment was conducted using
cow dung and coir-pith mixture in the
following ratios :

1) 100% cow dung

2) 80% cow dung + 20% coir pith
3) 60% cow dung + 40% coir pith
4) 40% cow dung + 60% coir pith
5) 20% cow dung + 80% coir pith

These five
mixture were pre-
pared in the ratio-
cow dung + coir
pith : water = 1:1

Coir pith, cow
dung and water
were taken in the
ratio as specified
for each experi-
ment in a circular
tank (Fig. 2) and it
is thoroughly
mixed using an
electric motor. The well-mixed mixture
was filled in the respective biogas plants
along with some amount of slurry
taken from other biogas plants, to
accelerate the bacterial activity. This
was done only in the first filling of the
plant. The quantity of gas produced
from each biogas plant was recorded on
a gas flow meter connected to the
respective plant (Fig. 3). The biogas
produced from the five plants and

Fig 1: KVIC Model biogas plants

coming out through five gas flow mete:
was connected to a 5 horse power du:
fuel engine using a PVC pipe (%4").!
common diesel engine can be convert
into a dual fuel engine (diesel & bioga
by slight modifications (Fig. 4). &
shown in the figure, the gas wasf:
through the inlet manifold of t:
engine. The engine was started as usi

Fig 2 : Mixing tank E
using diesel fuel. Once the engine pick:
up speed biogas was fed to it throug
the inlet manifold. Engine tries:
accelerate since it was supplied wit
additional fuel (biogas). As the speeds
the engine increases, a mechanism?'
the engine, which controls the engt,
speed and quantity of the fuel suppl’
to the engine-the governor - reducest
quantity of diesel to the engine a
maintains a more or less constant spe
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phenomenon was which completed gas production, comes
observed here also, out (which is equal to the quantity of
asseenin all other mixture added to the plant). This is
biogas plants. But called slurry, which is a good bio-
this happened only fertilizer.

up to a certain
limit. After that
the gas production
became constant.

The quality of slurry from each plant
was tested. The experiment was
conducted on two phases and the

results were tabulated as shown in
Slurry from Table - 8.

bio-gas plant . . .
Gas production It has been proved in earlier studies

stabilizes only conducted that; the most suitable C/N
after one month of ratio for biogas production is 25-30.
filling the plant, After this, cow dung ere this C/Nratio was observed in the

Fig 3 : Gas flow meters

RESULTS Table 1 : Average productlon of biogas in different treatments

Biogas production Treatment Average production
The quantity of gas produced from

tach plant was recorded separately. The

100% cow dung 879.23

gas samples were collected only after

the retention period, the time required 80% cow ung + 20%‘5 ir plth i 929.61
ioreach the gas production to its full | 653.74
xtent, which was about 30 days. The 43806
pantity of gas produced from each 33559

nixture is given.in Table 1.

Table 2 : Methane percentage in different combinations

¢ mixture containing 80% cow dung and
of coir pith & cow dung

20% coir pith. Therefore the gas
production was the highest from this
mixture.

Uses of Biogas
The current uses of bio-gas and the
quantity required for each of them is
given in Table - 4.

60% cow dung + 40% coir pith
40% cow dung + 60% coir pith
20% cow dung_ + 80% coir pith

: Table - 5 gives some of the

The highest quantity of gas was mixture should be added daily, commonly used feed stock and the
poduced from the mixture containing according to the size of the plant. When maximum gas production from each

. 80%cow dung and 20% coir pith. Inall this is done, the mixture from the plant, one of them.

. other mixtures, the quantity of gas

' produced was less than that produced
from cow dung alone. It was also
thserved that maximum percentage of
methane was produced by the mixture,
which contained 80% cow dung and
0% coir pith. Percentage of methane
Hained from various combinations of
ow dung and coir pith is given in
Table - 2

Table 3 : Chemical analysis of slurry

Gas production and temperature
Gas production increases as the
femperature increases. This common
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As explained earlier, the biogas from
all the 5 plants was led to a 5 HP duel
fuel engine, which runs on diesel and
biogas. The gas was fed to the inlet
manifold of the engine, which supplies
air to the engine. A valve connected
near to the engine regulated the gas
flow. After starting the engine, this
valve was opened and gas fed to the
engine. It was observed that, the 5 HP
diesel engine working for about 8 hours
consumed about 10m? of biogas, there -
by reducing diesel consumption by
nearly 5 litres. A centrifugal pump used
for irrigation was operated using this
engine.

From the studies conducted at
CPCRI, it was observed that about 11%
more gas was obtained from a mixture
of 80% cow dung and 20% coir pith,

Table 4 : Biogas use and requirements for certain applications

than from cow dung alone. More gas
production occurred at 28°-33°C. Diesel
consumption of a duel fuel engine could
be reduced significantly by using biogas

as fuel. Fig 4 : Duel fuel engine - a modified

‘ engine which can run on diesel and bio
Table 5 : Amount of biogas production pef
unit weight of feedstock




