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Abstract - The purpose of this study is to increase the thermal efficiency of a landfill gas (LFG) power gen-
eration engine by capturing carbon dioxide (CO,) from landfill gas (LFG) using monoethanolamine (MEA),
which is widely used in the chemical CO, absorption process. Since the use of LFG as an energy source can be
a means of reducing greenhouse gas emissions, MEA can be used to reduce CO, in LFG and increase the con-
centration of CH,4 to improve the efficiency of power generation. In this study, experiments were conducted to
measure the solubility of CO, and CH4 in MEA solution, increase the solubility under different conditions, and
analyse the dissolution characteristics. It was found that the CO, absorption rate increased as the ratio of MEA
to reaction gas increased. There is an optimum MEA concentration to maximise CO; solubility, and even if the
concentration is increased above this concentration, the solubility does not improve significantly. This study
provided fundamental work to develop a more practical fuel by capturing CO, from LFG and increasing the
concentration of CH4 while reducing greenhouse gas emissions.

Key words : landfill gas(LFG), monoethanolamine(MEA), carbon dioxide(CO,), methane(CHy)

TCorresponding author:dylee@inha.ac.kr
Copyright (© 2023 by The Korean Institute of Gas

- 25 -



L ME

O] 2k8}EHAN(CO,) 9F HI'HCH,) 5 237t~ s AT
Z1ZWstel] & FFES vX|a 9, A AAl CO, bl
E%2 2010d 33.1 717FE(Gton)ell A 2018 37.1
ZI7FELE 543 FUkska o] 109=% A =HA
kol A9l 75%7F Z7VSFATHL.

T 247 2wl &S 2019 A 7Wu E
ol o] 7led Hr|E T nlES A 6yt Eo &
3haL ATH2). AA F21E] oF 1/70] HHA L S
o 431 710] HEle SAEE U8 247k 724kg,
COze | lyear7} HIZE= 1 JTH3]. 20199 = =] A&
A H7EL 57961 /4 E AA HIE sFeH oF
11.7% 5 A8t 9L, o] 7hu] oF 30,5145/¢
o] wig=E i JUTH4].

AR 7Fsek AR Yo EA] w7 A 7F2x(Landfill
gas(LFG))Y &84 &8 H 2 dzt #4o]
EolA| A Q= ®okolth wigA| oA {714 H7E
o] EaflEo] A== viPA 7t WEHCHY), ©l4t
SIRHA(COy) B AANy) T TR 7k22 7450
ATt

WAL UG NG 2 MG 2Hks

Fe Fole FHOZ QX F AN =L CO, F
=2 sty YA 7l o] & AR v §88
Mdst= oE el Aok

PR 7} 9] W #E 4400~5400 keal/m3el WHH
HA7L o] gL 8900~9800 keal/m*o] 1, vl
A7}20] e WIFL COy, Ny, $37] 59 B
Eo|] EAete vgte] =7} vol HEHS A

A 717] W &olt}.
H 5o g-2-0}7(Monoethanolamine(MEA)) 2 A&
st wl P A7t A COE AASHA e 5=

E Fol3 WAFS AN AEHA ARE 1
= I Ak o’ WA PR T2 A LAY
1010 60

=

50 g

8x10° =

E 6x10° % é
3

+ 4x10° 20 E
:

10

2x10° i

.

Time(Month)

Fig. 1. Monthly variation of methane from the
domestic landfill site. [5]
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Fig. 3. A schematic diagram and a view of the
experimental system.
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Table 1. Experimental conditions and measured solu-
bilities of CHy and CO, in MEA at t90%

Pressure MEA aq Solubility t90%
(kPa) (%) (%) (sec)
(a) CO,
10 30.5% 1,511
15 28.3% 1,651
50
20 34.4% 2,131
25 32.1% 2,231
(b) CH,
10 36.9% 2,021
15 28.1% 1,276
50
20 19.4% 1,261
25 14.8% 996
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