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The Increasing of Quality Biogas before to
Compression and Bottling Techniques
(Case Study in Ngentak Village, Bantul, DIY,
Indonesia)

Suhascaryo, KRT Nur' ., Prianto, Sugeng’.,

Abstract— This paper aims to explain a preject which
designed a system to compress and store the bioges in such »
way that it will be suitable for cooking gas in rural communities,

especially in Ngentak Village, Poncosari, Bantul, DIY Province
in Indonesia. After water content and CO2 have been removed

Purnomo, Hadi' . Mispawanti, RR Hasthi N*.

Biogns is & clean-burning, rencwsble fuel that contains
50-60% methance and it can be used in houschold cooking
jcations[1].  Afler extraction of biogas (energy), the
comes out of the digester as a by-product of the
anacrobic digestion system. The biogas bums very well
the CH4 content s more than 50% and therefore
iogas can be used as a substitute for kerosene, charcoal and
fire wood for cooking and lighting{2]. Look at the table 1
below depicts the detailed composition of biogas [3].

TARLE T, 7 Al LD COMPOBITH RS, OF BIO048

Substances Blogas % |
50-60
14.38
0-5
0-1

| Methane (CHy)
Carbon Dioxide { COy)
| Nitrogen (N;)
Oxygen (0;)
| Water Vapour (H,0) 3
|_Hydrogen Sulphide (H,S) Trace

The aim of the project is 10 design a sysiem (0 compress
and store biogas in such a way that it will be suitable for
eooking gas in rural communities. This research is focused
on energy conservation arca in Srandakan, Bantul, DIY (sce
fig. 1)

n. Proposed Method
The biogas compression and bottling process consist of
different steps such as biogas punfication (H;0 sad CO;,
removal unit), compression and bottling (see fig 2).
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Figure 1 Typical srangement of bingss compression s batthag rocms
The proposed methods as depicted in figure 2 consist of:

| Biogas digester plant

2. H;0 and CO, removal unit

1. Compressor unit

4. Storuge unit (modified regulator & cylinder)

The biogas digester plant has been defined to capture
gas methane from ranch cow raw waste material, to influx
dehydrutor removal by diglycol or DET so that reducing
waler content, and to capture ethylene CO2 by CO2 removal
with natrium hidroxide (NsOH). The next step result of gas
methane is to compress by compressor unit in blue tube §.75
Ibs.

The raw biogas from the digester is first allowed to pass
through & set of two scrubbing units for removal of
impurities as shown in figure 2. The methane rich content
biogas is now allowed to compress by passing it through a
compressor (about 50-70 psi). The compressed gas is fimally
stored into small cylinders with the help of modified
regulator and adapter.  Gas cylinder is connected to onc
output port in regulator wherc a pressure gauge is connected
to the other output port. The reverse flow of the biogas is
avoided by mon-return valve in cylinder. For purification
system, it can be seen in previous research on purification
and improvement of quality biogas from result installation
of biogas making process in Ngentak Village, Poncosari,
Bantul, DIY Provinee{4].

m. Result and discussion

Debydrator unit by Dicthylen Glycol (DET) was
optimized to reduce 2.5 ml water content by 15 ml of DET
and CO2 removal optimized in 31 % was redoced to 1.34%
by 30 % concemtration of NaOH and 94.59 % biogas
methane content. Using NaOH to reduce CO2 content
impacted a problem in plant, especially in valve. The
problem was occured in any solid Na2CO03 in reactor (see
Tub. [1)

TABLE [ EPrwcT of NaOS 0 REsscim) OO CONTINT FIR0M (0 CIROMA TOGRART
Add NaOH Resalty of gwr chromempraph
(%) CH.% [
o 52842 3050

10 754 11094

W 54 585 1544

Similar rescarches on

Bt
containment has been done in several places.

e of

i

wv. Conclusions

Below are three main conclusions that can be concluded.
a. Biogas can be compressed into LPG tubes with modified
regulators before treatment plant.

b. The longer the biogas fills into the gas cylinder (tube) the
more muss of biogas und the greater the gas pressure in the
gas cylinder (tube).

¢. The methane compression and storage system in the tube
cannot be dome wdiscriminately, but it needs more in
advanced suxly because methane includes non-condensable
Ras

v. Recommendation

Future research may be conducted on the study of :
& Tt needs the right technology to pack the biogas in a tube
safely and standardized,
b. Economics of the biogss product vs LPG in market.
¢. Marketing models to develop biogas tubes marketr.




Proc. of The Seventh Intl. Conf. On Advances in Applied Science and Environmaental Technology - ASET 2017

Copyright © Insiitute of

and Doctors, USA Al rights reserved.

Research Engineers
ISBN: §78-1-63246-136-8 doi: 10.16224/ G76-1-63246-136-8-23

0884

Ogaeter Mt 101 st L8 (117 Sy o

Figuee 1. Typical siangement of buypss compeessos sod hathay peocess
The proposed methods as depicted in figure 2 consst of:

| Biogas digester plant

2. H;0 and CO; removal umit

3, Compressor wnit

4. Storage unit (modified regulator & cylinder)

The biogas digester plant has been defined w capture
gas methane from ranch cow raw waste material, to influx
dehydrator removal by diglycol or DET so that reducing
water content, and to capture ethylene CO2 by CO2 removal
with natrium hidroxide (NaOH). The next step result of gas
methane is to compress by compressor unit in blue tube 8.75
[

The ruw biogas from the digester is first allowed 10 pass
through & set of two scrubbing umits for removal of
impunities as shown in figure 2. The methane rich content
biogas is now allowed to compress by passing it through &
compressor (about 50-70 psi). The compressed gas is finally
stored into small cylinders with the help of modified
regulator and adupter. Gas cylinder is comnccted to one
output port in regulator where a pressure gauge I8 connccted
to the other output port. The reverse flow of the biogas is

Rantul, DIY Province{4).

m. Result and discussion

Dehydrator unit by Diethylen Glycol (DET) was
optimized to reduce 2.5 ml water content by 15 ml of DET
and CO2 removal optimized in 31 % was reduced to | 34%
by 30 % concentration of NaOH and 9459 % biogas
methane content. Using NaOH to reduce CO2 content
impacted a problem in plant, especially in valve. The
problem was occured in any solid Ne2CO3 in reactor (see
Tub. II)

TARLE 1L Ervvay o NaQlH 10 REDOrD OO0, CONTENT FIOM Gt CMMIM 4 OGRS
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Other studies show that the longer time 1o fll the

cylinder with constant compressor pressure, the more mass
of gas is filled and the greater the pressure of the gas in the

v. Conclusions

Below are three main conclusions that can be concluded.
a. Biogas can be compressed into LPG tubes with modified
regulators before trentment plant,

b. The longer the biogas fills into the gas cylinder (lube) the
more mass of biogas and the greater the gas pressure in the
gas cylinder (tube).

¢, The methane compression and storage system in the tube
cannot be done indiscriminately, but i needs more in
advanced study because methune includes non-condensable
gas

v. Recommendation

Future rescarch may be conducted on the study of -
u. It needs the right technology to pack the biogus in a tbe
safely and standardized.
b. Economics of the biogus prodoct vs LPG in market.
© Marketing models to develop biogas tubes market.
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