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Abstract — In this study, the heats of absorption of CO, with aqueous solutions of primary, secondary and tertiary
amine aqueous solutions were measured in the commercial reaction calorimeter SIMULAR (HEL, UK). The heats of
absorption of 30 wt% amine aqueous solutions of MEA (monoethanolamine, primary amine), EAE(2-(ethylamino)eth-
anol, secondary amine), and MDEA (methyldiethanolamine, tertiary amine) were measured as function of the CO, load-
ing ratio at 40 °C, in each case. In addition, the heats of absorption of sterically -hindered amine aqueous solutions of
AMP(2-amino-2-methyl-1-propanol, primary amine), DEA(diethanolamine, secondary amine) and TEA(triethanola-
mine, tertiary amine) were measured to observe the steric hindrance effect. The heat of absorption is high in the follow-
ing order regardless of the steric hindrance: primary amine > secondary amine > tertiary amine. The heats of absorption
of amines having sterically-hindered substituents surrounding nitrogen atoms are relatively low compare to that of ster-

ically- free amines, although the difference is very small.
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Fig. 1. Structures of the absorbents used in this study : (a) MEA
(Monoethanolamine); (b) AMP (2-Amino-2-methyl-1-propanol);
(¢) EAE(2-(Ethylamino)ethanol); (d) DEA(Diethanol amine);
(e) MDEA(N-Methyldiethanolamine); (f) TEA(Triethanolamine).
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Fig. 2. Schematic diagram of heat flow calorimeter.

2-2-2. Heat Balance Calorimetry(HBC)
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Fig. 3. Schematic diagram of power compensation calorimeter.
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Table 1. Heats of absorption of CO, with MEA(30 wt%)

HhS-< loadin
Author Year 4 mol-COy) (mol-CCO()zz/i?gl-l\%lEA)
Goto et al.[11] 2009 85 -
Kim et al.[5] 2007 82 0.084
Kohletal[10] 1985 84 -
This study 2011 84 0.100

Fig. 4. Experimental setup: (D-main temperature controller; @-sub
temperature controller; ®)-reaction calorimeter; @-amine
solution feed bottle; ®—C02 mass flow controller; ®-electric
heater.
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Fig. 5. Heats of absorption of CO, with MEA, EAE and MDEA at
40 °C.
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Fig. 6. Heats of absorption of CO, with AMP, DEA and TEA at 40°C.
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Fig. 7. Heats of absorption of CO, at 40°C between sterically-free
amine and sterically hindered amine: (a) primary amine(MEA,
AMP) comparison; (b) secondary amine(EAE, DEA) compari-
son; (c) tertiary amine(MDEA, TEA) comparison.
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