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Abstract—In this paper, absorption rates and capacities of CO, into aqueous mixtures of 20.5 wt%MDEA and HMDA
(0.7, 3.5, 7.0 and 14.4 wt%) were measured with gas circulating absorption equilibrium apparatus. To compare the relative
fresh absorption rates of CO, into aqueous mixtures, absorption rates were measured at 50 °C with initial pressure, CO,
mole fraction and gas circulating rate of 215kPa, 0.536 and 14.7 //min respectly. And absorption capacities of CO, into
aqueous mixtures were measured at 50 °C over a range of CO, partial pressure up to 80kPa. From this experiments, ab-
sorption kinetics of CO, into aqueous mixtures of MDEA and HMDA can be regarded as a pseudo-first order reversible
reaction. In this system, apparent rate constants of mixture were increased from 25 to 292 % than MDEA aqueous solution
with increasing concentration of HMDA. Also, as increasing the concentration of HMDA, enhancement factor of CO, ab-
sorption capacities into aqueous mixtures were increased 13-238 % than 20.5 %MDEA aqueous solution at CO, partial pres-
sure was 10kPa, and 4-108 % increased at CO, partial pressure was 80 kPa.
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Fig. 1. Systematic diagram of CO, absorption equilibrium apparatus.
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Fig. 2. Absorption characteristics of CO,-MDEA-HMDA system.
(Piniia=215 kPa, T=50 °C, y(,=0.536).
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Table 1. Comparison of apparent rate constant and average per-
cent deviation with concentrations of HMDA

HMDA Apparent rate Enhancement of
. Average percent
concentration constant deviation*(%) apparent rate
(wt%) (sec ', x10°) constant(%)
0 0.4583 3.16 -
0.7 0.5716 0.29 24.7
35 1.0833 431 136.4
7.0 1.4133 8.30 208.4
14.4 1.7983 5.12 292.4
le "XI’)
(xp ’
=1
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Fig. 4. Apparent rate constant vs. HMDA concentration in 20.5 wt%
MDEA at 50 °C.
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Fig. 5. VLE of CO,-MDEA-HMDA system at 50 °C.
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Table 2. HMDA concentration effects on CO, absorption capacity (4) and enhancement factor (E)

MDEA Mixed Solution (20.5% MDEA+HMDA)
CO; partial  concentration HMDA Concentration
pressure
(kPa) 20.5% 0.7% 35% 7.0% 14.4%
A A E A E A E A E
10 0.5394 0.6088 13 0.8789 63 1.1717 117 1.8238 238
20 0.7747 0.8310 7 1.1310 45 1.4134 82 2.0608 166
30 0.9125 0.9660 6 1.2897 41 1.5736 72 2.2180 143
40 1.0139 1.0847 7 1.4158 39 1.7059 68 2.3395 131
50 1.0963 1.1662 6 1.5017 36 1.7904 63 2.4397 123
60 1.1656 1.2270 5 1.5869 36 1.8769 61 2.5256 117
70 1.2266 1.2803 4 1.6522 34 1.9436 58 2.6018 - 112
80 1.2814 1.3336 4 1.7096 33 2.0062 56 2.6694 108
wE B Fr5e Uabsle Al 398 459 Z2R1903) ke A : absorption capacity [mol CO,/ solution]
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ALw, B AT W F A7 olaksles Fxal o]Alslela Be} mix  :mixture((MDEA+HMDA)
80kPa2] 79 20.5 %MDEAs] Bl3}e] 4-108 %] Z7}4-& el P : promotor(HMDA)
L it
X}
5. g E MEA : monoethanolamine
DEA : diethanolamine
20.5 wt%MDEA 48-o]] Z}7} 0.7, 3.5, 7, 14.4wt%<2] HMDA-S MDEA : methyldiethanolamine
A7V 2H, A7) FPEE AGE 25202 % Z7RES & 4 9) HMDA : hexamethylenediamine
N, ZB7| L5444 HMDA 559} In(k,,)=- 6.3818+0.3704
In((HMDA(mol/)])2] AAAAE 7138 2lsldct. =3, 49 gngs

8 AR RE AT F559 F1U2H HMDA F58] 27}
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AlE715

C : concentration [gmol/l]

E : enhancement factor

k, : second order reaction rate constant [//gmol - sec]

k., : apparent rate. constant [sec ']

M., : molecular weight [g/gmol]

Pco, : CO, partial pressure [kPa]

3 : reaction rate [gmol/! - sec]

y : CO, mole fraction
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