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Absorption Characteristics of Carbon Dioxide
in Aqueous AMP Solution Adding HMDA
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Abstract

In this study, the possible use of HMDA (Hexamethylenediamine) as additive to enhance reaction between CO,
and AMP (2-amino-2-methyl-1-propanol) which has higher absorption capacity than that of MEA
(Monoethanolamine) was investigated. Also, the absorption capacity for CO, was compared with addition of
HMDA, piperazine or MDEA (N-methyldiethanolamine) into 30 wt% AMP at 40°C and CO, partial pressure
ranging from 0.5 to 120 kPa.

Apparent rate constant (k,,,) and absorption capacity with the addition of 5~20 wt% HMDA into AMP
increased 214.2~276.3% and 29.9~91.7% than those of AMP alone. As a result, when 5 wt% HMDA added into
AMP, the increasing rate of the absorption rate and the absorption capacity was found to be the highest. In
addition, the absorption capacity increased 6.8%, 9.8%, 11.6% with addition of MDEA, piperazine or HMDA
respectively as compared to AMP alone at CO, partial pressure of 20 kPa. Consequently, HMDA as additive to
improve absorption capacity of AMP was superior to other additives.

Key words : Absorption, Carbon dioxide, AMP (2-amino—2-methyl-1-propanol), HMDA (Hexamethylenedia-
mine)
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Fig. 1. Schematic diagram of the experimental appara-
tus.
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Fig. 2. Variation of CO, partial pressure of different absor-
bents at 40°C.
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Table 1. Apparent rate constant (k,,,) of blended absorbents with HMDA concentration

30 wt% AMP+ 30 wt% AMP+ 30 wt% AMP+-
30wt% MEA 30 wi% AMP 5 wt% HMDA 10wt% HMDA 15 wt% HMDA

P° (atm) 1.100 1.125 1.112 1.101 1.105
P’ (atm) 0.136 0.130 0.127 0.143 0.106
Py (atm) 0.482 0.498 0.492 0.479 0.500
t, 2 (min) 1.500 4.000 1.870 1.750 1.450
Kapp 0.462 0.173 0.371 0.396 0.478
Relative percentage (%

el e percentage (%) 100 374 802 85.7 103.4
Relative percentage (%) A

1o AMP 267.1 100 2142 228.9 2763
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Fig. 3. CO, absorption capacity in adding 5, 10 and 20 Fig. 4. CO, absorption capacity in adding 5, 10 and 20

wt% HMDA into 30 wt% AMP at 40°C.
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Fig. 5. CO, absorption capacity in adding 5, 10 and 20
wt% HMDA into 30 wt% AMP at 70°C.
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Table 2. The increasing rate of absorption capacity with regard to temperature and HMDA concentration

o 40°C 50°C 70°C
partial O 0O0+@ O+@ O+@ o O+®@ O+0@ O+@ ®© oO+@ O+® O+®@
TESS!
p(kp:)re Absorp. Absorption capacity Absorp. Absorption capacity Absorp. Absorption capacity
capa. (E (%)) capa (E (%)) capa. (E(%)
2686 3256 3962 0840 1018 1348 0710 0915  1.266
00208 a8 98 @4 P @ 710 s O a0 @85 (1746
2995 3618  4.420 0950 1173 1.543 0815 1049 1428
W 2306 99) 569 @t 0% Gs3z: 94 4359 O (923 e (1669)
3176 3829 4.688 1015 1264 1658 0877 1127 1523
02 0 555 o Y70 @ @06 (369 O G515 046 (630)
3304 3979 4877 061 1328 1739 0921 1183 1.590
0 BB g4y 540 @5 OB wan sy a3y %90 G5ig 939 607
3404 4096 5025 1097 1378 1802 0955 1226  1.642
N0 20 gy a0 @9 07w @8 aan M soe @34 (500
3485 4191 5.145 1126 1419 1853 0983 1261  1.684
0 2P @y @ sss O ws w2 a3y M 05 @an (579
3554 4271 5247 LIS 1453 1.896 1006 1291  1.720
0270 7y s esn 070w @25 a2 %0 o @27 (567
3614 4341 5335 1172 1483 1934 1026 1317 1751
80 28 10 28 ws) M das) 29 aks O Goo @25 (560

®: 30 wt% AMP, @: 5 wt% HMDA, @: 10 wt% HMDA, @: 20 wi% HMDA,

Binas P,

AR 21 P A6

*Unit : Absorption capacity (mol CO,/L amine)
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Fig. 6. CO, absorption capacity in adding each additive
into AMP at 40°C.
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