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Abstract — In this study, the CO, capture characteristics of water-lean absorbents composed of 2-(ethylamino)ethanol
(EAE), diethylene glycol monobutyl ether (DEGMBE), and water were investigated using a laboratory-scale packed
absorption column at 40°C. The effects of EAE (2-5 M) and DEGMBE (040 wt%) concentration on solvent viscosity,
CO; loading, absorption rate, and overall mass transfer coefficient were systematically examined. The viscosity of the
solvent increased after CO, absorption and with increasing DEGMBE content; however, the viscosity remained within
the operable range for packed column operation. The rich CO, loading increased with increasing EAE concentration due
to the higher availability of reactive amine groups, whereas it decreased with increasing DEGMBE content as a result of
reduced solvent polarity. The cyclic CO, loading increased with EAE concentration, while the decrease with increasing
DEGMBE content was relatively moderate. The CO, absorption rate and overall mass transfer coefficient decreased
with increasing lean CO; loading because of the reduction in free amine concentration and the increase in liquid-phase
mass transfer resistance. Overall, the EAE/DEGMBE water-lean solvent system showed stable absorption performance
and potential for reducing regeneration energy in CO, capture processes.
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Fig. 1. Effect of solvent composition on the viscosity of EAE/DEGMBE
water-lean solvents at 40°C before and after CO, absorption: (a)

effect of DEGMBE concentration at SM EAE, and (b) effect
of EAE concentration at 40 wt% DEGMBE.
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Fig. 2. Effect of solvent composition on the rich CO, loading of EAE/
DEGMBE water-lean solvents at 40°C: (a) effect of DEGMBE
concentration at SM EAE, and (b) effect of EAE concentra-
tion at 40 wt% DEGMBE.

N
o

A gel] whs COz ELH% Z7IZ = Q= A O = oA QITH19).

COE 53 A= BER7E o] g38ko] AT Ao
k- 1—?*1]«] ’\ﬂ 29 (cyclic loading, Aoy CO, 9 vol% &3t
7EE 400Col F5 F 23 SR04 2] COp R (i) 2
100°Col A} COy7H 7% FANA2) CO, 213 (arean)) A2
ERY 5= 9tk AA 42 1 atm AN =T

Ao = Orich ™ Qiean (1)

Fig. 3% EAE %! DEGMBE ZAW g} hE 3} 29S8 H o
F1 9tk EAE 57t $718r S 8 292 T3l S7ts)
=, o] Bk 7St ofl7] 4= bl W rich 29 $7HE 21
)2 "k 3k o)t} BbA, DEGMBE 24 Z7}ol whe <=3+ 29
O] a4 & rich 299 A Fof vaf A o7 it &,
DEGMBE Z7}ef] W2 rich 29 2] 740l vlal] 2 A rich 29 7}
lean £ 2] 2}o] 9] 7t 1R A|$HE 0% T}, o] DEGMBE
712 Qe FhubH|o] E o] 2-2] gk do] Wolx|wA] CO,9t EAE
oFe] AR tha: T8N CO, B715= golalizl ol e} lean &
g A ?\}OW | EOR B e = Qlvk. vhA] ) A5A] $7

o2 FA1S] =4 Z}it Fhapro| E-QkR g o] 2482] M3l
OF3}A| ] P2 rich 292 ZEAX QA 3 lean B A+

Korean Chemical Engineering Research 64(3) (2026) 105166

()

100

80 |

Aa (gCOZ/Lsolvem)
3

40+

20 |

0 10 20 30 40
Concentration of DEGMBE (wt%)

) ™

60 -

50 -

40}

2

Aa (gCO /Lsolvent)

20 |-

2 3 4 5
Concentration of EAE (M)
Fig. 3. Effect of solvent composition on cyclic CO, loading of EAE/
DEGMBE water-lean solvents: (a) effect of DEGMBE con-

centration at SM EAE, and (b) effect of EAE concentration
at 40 wt% DEGMBE.
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centration and (b) effect of EAE concentration.
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