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Purification Of Synthetic Gas From Undeground
Coal Gasification By Absorption
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Abstract: An Underground Coal Gasification (UCG) Experiment has been modified in a laboratory scale conducted to produce of synthesis gas and to
purify of synthetic gas. Synthetic Gas produced from modified UCG reactor composed of hydrogen gas (H.), carbonmonoxide (CO), methane (CH,), are
the main gas, mixed with carbondioxide gas (CO,), Nitrogen gas (N), hydrogen sulfide (H.S) and other gases. All three of hydrogen gas (H,), carbon
monoxide (CO), methane (CH,) are combustible gas as a fuel. While non fuel gas containing CO; is that high enough as one of the undesirable gas.
CO;, gas content can reduce heating value from syngas, so do gas absorption CO, process in syngas using K,COj3 solution with 4 N with concentration
0.5 Litres volume by using column bubble (bubble coulum). Variables used are syngas flow rate by total of air plus oxygen from 5 litre per minute to 15
litre per minute and absorption time 10 to 30 minutes with range 10 minutes. The occur mechanisms is process CO; absorption by K,COj3 solution and
with reaction between the two compounds. The results experiment showed optimal conditions is syngas flowrate 15 litres per minute with total air input 5
litres/minute plus oxygen input 10 litres/minute in 20 minutes time absorption can absorb CO, gas 25% with escalation gas CH, content 40.6%mole,
syngas caloric value 441.1 Btu/Scf with ratio fuel gas/non fuel gas 1.02.

Index Terms: UCG Gasification, Syngas, Absorbtion, K,COs, Purification
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1 INTRODUCTION Chemical CO, gas absorption process of syngas in a bubble

One source of energy that has not been exploited to the column, heavily influenced by some factors such as the type
maximum by the Government is coal. During this time the coal and concentration of absorbenabsorben as well as the
production of Indonesia about 70% more exported abroad. Operating conditions and the rate of contacting absorbent.
Meanwhile, the availability of coal in Indonesia is very rich with ~ Various variables above can determine the magnitude of the
total resources of coal 105,184.44 million tons and 21,131.84 absorption or gas absorption of CO, from the gas resulting
million tons of coal reserves that are the largest coal producer ~from the process of land [5].

in the world-se [1]. Revealing Coal in Indonesia are generally

of the type of the content of sub-bituminous coal and 2 EXPERIMENTAL SECTION

subbituminus carbons range 50-80%[2]. One of the coal

utilization without mining the Coal Gasification process is 2.1 Materials

underground (Underground Coal Gasification, UCGB) [3]. The material used is coal higher, K,CO; (4 N), oxygen and

Underground Coal Gasification (UCG) is the conversion of  gteam. UCG reactor modified, bubble colum, portable pump
coal into gaseous products directly in the ground, using a gpg portable comprerssor

mixture of reagents in the form of air, air/water vapor or
oxygen/water vapor. The resulting gas from gasification 2 2 Methods

process called synthetic gas (syngas), Synthetic Gas The method used is the laboratory scale research. Performed

produced from UCG reactor consists of hydrogen gas (H), i the laboratory of chemistry of the University of Sriwijaya. On
carbon monoxide (CO), methane (CH,), which is the desired is research  will be caried out testing against the

gas, mixed with carbon gas dioxide (CO,), water vapour (H,0),  composition of the CO, content of synthesis gas is absorbed in

hydrogen sulfide gas (H.S) and gases or other substances hq result of underground Coal Gasification. Research used for
that are very small content. Third of hydrogen gas (H), carbon  jnstallation shown in Figurel.

monoxide (CO), methane (CH,) is a gas that can be burned

producing heat or as a gasfuel. While CO, gas can be
removing through absorption [4]. Synthetic gas producedfrom -
gasification still contains gas pollutant that can affect the
characteristics of synthetic gas. Purification syngas can be
done by several methods, including the method of adsorption,
absorption and cryogenic, either in physics or chemistry.
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Figure 1. Underground Coal Gasification Modified Reactor

Installation of research consists of a square container with size
50 cm x 40 cm x30 cm, which features 2 inlet pipe in the upper
¢ ; : es and and one pipe product also colum for solution of K,COs.
Magister Program, Faculty of Engineering, Sriwijaya  giep tests conducted burning coal, after that initial UCG
University, Palembang 30139, Indonesia o gasifier closed parts of it.Then do oxygen mixer (variation of
e David Bahrini is Lecturer of Chemical Engineering 510 and 15 m/s) and Air 9 (variation of 10, 20 and 30 minutes)
Magister Program, Faculty of Engineering, Sriwijaya  jn the pipe inlet first, steam outlet pipe on the second.

University, Palembang 30139, Indonesia Gasification syngas is passed then the column bubble solution
K,CO4
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3 RESULT AND DISCUSSION

3.1 The Influence of Time Absorption and Flow rate
percent Gas or Syngas taking action against carbon
dioxide (CO,) being Absorbed
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Figure 2. Influence of Long Time Absorption and flow rate
percent Gas or Syngas taking action against carbon dioxide
(CO,) being Absorbed

The influence of the concentration of gas absorption rate
absorben against carbondioxide (CO,) on the condition that
this research high at the time of 20 minutes to the absorption,
which each give the maximum absorption of 27.0 percent%
and 27.8%. While the influence of the flow rate of gas
absorption rate of syngas against carbondioxide (CO,)
obtained the maximum absorption at percent the flow rate or
syngas with oxidizing air 5 litres/min + oxygen 5 litres/min and
oxidizing air 5 litres/min + oxygen 10 litres/ minutes i.e.
respectively 28% and 27.8%.Percent absorption of
carbondioxide gas (CO,) are very small at the time to 10
minutes of contact, at the range 12 to 15.3%, this can be seen
from the position of the flow chart shown in Figure 2. where
the flow charts that ter so for gas absorption percent carbon
dioxide (CO,) of 12% and 15.3% is far below the flow graph of
carbondioxide gas absorption% (CO,) 27.0% and 27.8%. The
second flow chart for carbondioxide gas absorption% (CO,) 27
and 27.8% are on point along the range of the increase in the
concentration of absorben, this give the illustration that can be
clearly determined the optimal absorption of the contact time is
to 20 percent carbondioxide gas absorption with (CO,)
reached 27.8%. As for the mechanism of the reaction that
occurs is as follows:

(CaliumCarbonate)(carbondioxide)(steam)(caliumbicarbonate)
3.2 The Influence of Time Absorption and flow rate of

Gas or Syngas taking action against Rising percent of
methane (CH4) in the Syngas
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Figure 3. Influence of Time Absorption and flow rate of Gas or
Syngas taking action against Rising percent of methane (CH,)
in the Syngas

The flow Chart in Figure 3. provides an excellent overview on
syngas flow rate with oxidizing air 5 litres/min + oxygen 10
litre/min and oxidizing air 5 litres/min + Oksigen 15 litres/min.
The two flow rate of each gas molecule percent for methane
(CH,) in the syngas maximum 40.6% and 47.6%.

3.3 Influence of Time Absorption and flow rate of Gas
Fuel Ratio taking action against Syngas/Non Fuel Gas
in the Syngas
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Figure 4. Influence of Time Absorption and flow rate of Gas
Fuel Ratio taking action against Syngas/Non Fuel Gas in the
Syngas
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On the process of gasification sufficient air supply is required
depends on the mass of its fuel, because if the air is too large
debit can allow the amount of gas produced will contain a lot
of oxygen (O,) and nitrogen (N,), which is derived from the
input Air [6]. Can be seen in Figure 4.2.3 profile ratio fuel
gas/non fuel gas or syngas with variations in flow rate air 5

litres/min + 15 Litres/minute Oxygen higher than the flow rate [9]

of the air 5liter/min + oxygen 15 Litres/minute.Thus the ratio of

fuel gas/non fuel gas obtained at best conditions on research

this is a flow rate of air 5 litres/min + oxygen 15 litres/minute  [10]

and flowrate air 5 litres/min + oxygen 15 litres/min with a value

of ratio of 1.02

4 CONCLUSION [11]

The optimal condition for absorption time gas carbon dioxide

(COy) in this research took place at the 20th minutes and

optimal flow rate at 15 litres/min with an oxidizing air 5

litres/min + oxygen 10 litres/min obtained percent absorption

of gases carbondioxide (CO,) by 25% and increased gas

content of mol% methane (CH,) in the syngas 40.6% mole and  [12]

heat value of 441.1 Btu/scf ratio fuel gas/non fuel gas
amounting to 1.02. The use of potassium carbonate absorben

(K5,COs) in a kind of bubble absorption column is good enough

to Absorption the gas carbondioxide (CO,) in the fuel or

syngas, it is apparent from the content of carbon dioxide gas

(CO,) remaining on the conditions optimal in biogas amounted

to 13.5% Mole.

[13]
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