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Abstract — Test bed studies with highly efficient amine CO, solvent (KoSol-4) developed by KEPCO research insti-
tute were performed. For the first time in Korea, evaluation of post-combustion CO, capture technology to capture 2 ton
CO,/day from a slipstream of the flue gas from a coal-fired power station was performed. Also the analysis of solvent
regeneration energy was conducted to suggest the reliable performance data of the KoSol-4 solvent. For this purpose, we
have tested 5 campaigns changing the operating conditions of the solvent flow rate and the stripper pressure. The over-
all results of these campaigns showed that the CO, removal rate met the technical guideline (CO, removal rate: 90%)
suggested by IEA-GHG and that the regeneration energy of the KoSol-4 showed about 3.0~3.2 GJ/tCO, which was,
compared to that of the commercial solvent MEA (Monoethanolamine), about 25% reduction of regeneration energy.
Based on these results, we could confirm the good performance of the KoSol-4 solvent and the CO, capture process
developed by KEPCO research institute. And also it was expected that the cost of CO, avoided could be reduced dras-
tically if the KoSol-4 is applied to the commercial scale CO, capture plant.
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Fig. 1. CO, Capture Test bed in Boryeong power station.
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Fig. 2. Process flow diagram of CO, capture test bed.
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Table 1. Design conditions of CO, capture test bed

Unit Figures
CO, removal rate % >90
Product CO, purity vol % > 99 (dry basis)
Product CO, tonCO,/day 2.0

Coal-fired boiler (Boryeong

Flue gas source - . .
& power station unit #8)

Flue gas flow rate Sm’/h 350
Flue gas composition -
-H,0 % 2
-CO, % 15
‘N, % 79
-0, % 39
- SO, ppm 15
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Table 2. Operating conditions of test case
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Fig. 3. Profile of CO, removal rate & regeneration energy during
the operation.

diti . Test Case

Conditions Unit 71 s i3 ) 75
Flue gas flow rate Sm¥h 350.0 350.0 350.0 350.0 350.0
Flue gas temperature °C 40 40 40 40 40
solvent flow rate L/h 600 600 700 700 700
Stripper Operating pressure kgf/lem?g 0.3 0.5 0.3 04 0.5

Korean Chem. Eng. Res., Vol. 51, No. 2, April, 2013



270 od - Fi} - o)RIY - WEE
100%
| o—o—eo— LA
L ——— ———o"
———
98%
R eeu
2
5
a
S %
O
92%
90%

Case 2 Case 3 Case4 Case 5

Test Campaign

Case 1

Fig. 4. Profile of CO, purity during the operation.

Table 2614 AAE SHEAE IS E KoSol-4 F5A1E 2
B3 AHLH(E 5 case)S FHIGIOH 1 A= oS3 )

SaA dolxl FEelM el co, AAE
L xH*@OﬂLixl 2% A3R= Fig. 33 2th. €O, Al &2 AA |

F2del| tistel Gz A3 90% S LS FAISHATE =
g AAEe] Aol FYEE AE e ot Rl 2 EHE
C0,°|

&+ Bl ArtE AR 3.0~3.2 GIACO, FF2=
A Sl

3222, AE CO, 5 74

T8 s tolH(COo, AAE E AgAIA]) w413 e A4
gl M wlEE= o0 R AAHE] AAE ThA A7
(Model ULTRAMAT 23, Siemens)E &-83o] i-4s1%lon 714
= Fig. 49} 2k AAEelA wiEER= CO,8 o= o] F o5 Y
A7 ol B2 J3E v|R]&= HlolE & HEE = o8 57t

= 7% 7] Aol Fash] witel AAdRelA Co,8)

TE 99% O (dry basisyS B Ao] vl Fasitta g 4 9l
THAEA AR 02 AMEERE CO2l S5 99% ©1de). & 5819

—-+-Solventflow rate(600L/h) +Solventflow rate(700L/h)

3.6
3.4
* ‘>-’
\;
3.0

2.8

Regeneration Energy (GJACO,)

2.6

0.20 0.30 0.40 0.50 0.60

Stripper operating pressure (kgf/cm?)
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Table 3. Comparison of regeneration energy

Solvent Regeneration energy

(Developer) (GIACO,) Reference
3.89 Mohammad et al. [11]
MEA .
4.09 Ji Hyun Lee et al. [5]
Econamine FG Plus 33 Satish et al. [12]

(FLUOR, USA)

3.1~3.4 (Typical process) Takahiko ez al. [13]

KS-1 (MHI, J
( apan) 2.7 (Process improvement) Takahiko ez al. [14]

HiCapt + (IFP, France) 3.1-3.3 Lemaire et al. [15]
KoSol-4 (KEPCO, Korea) 3.0~3.2 This study
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Ccosimpu €O, concentration in the gas entering an absorber [%o]
Ceooupu * CO, concentration in the gas entering an absorber [%o]
H,.poier  : Regeneration energy [GJ/ton CO,]
Quepoier - Energy supplied from the reboiler [GJ]
Reo, : CO, removal rate [%]
Veasimue + Volumetric flow rate of the flue gas entering an absorber
[m/h]
Veusoupu - Volumetric flow rate of the flue gas leaving from an
absorber [m’/h]
Weo, : mass flow rate of CO, captured in the absorber [kg/h]
Pco, : mass concentration of CO, in the flue gas [kg/m’]
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