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(MEA(monoethanolamine), MDEA (n-methyldiethanolamine), Pz(piperazine), AMP(2-amino-2-methyl-1-propanol), 2-
MP(2-methylpiperazine), DGA(diglycolamine))?] 3=g F48kaL, 7kAAZrE 729 X5 L83 FF2< 1
WE Fl veke 2% 233} CO, ek Wsle] uhkZ Fue] gL sl A9 9 MDEA<DGA<Pz<2-
MP<MEA<AMP £° % 3057} S7heled], deld=r7t 2 obiAl S5-A195 dojd o2 =2 s B
Rom g w257t Aset ATt SRS ERlsklt) oflFergl Serte] Ay EAolk= 14} of
7l & DGAE #1915t MEA 3! AMP7} 32} ofnlthn] S1=7} 523kom, 33} opnlel MDEAS] 7d-9-oll= Hhe-2 5 4l
CO, 8l 2ol ukZ Adelx A} vl w55 2Qld 5= 3ISIHk ©li= MDEA?] 24} 7% vof| sfo] =54
71(-OHy7} 27 Qlof 2 g 0w Qlsto] Fito] A ] H#] kgkal, o]e]l HIs) MEA 3 AMPE dle] =547
(-OHY’} 17§03, AMP] 73 225437191 @71(-CH,)’t 27K Qo] 71 ol Sl Zlo = shaeint.

o M

Abstract — Amine volatility occurring on the CO, capture process may result in significant economic losses and envi-
ronmental impact. In this study, using an volatility measurement apparatus, we measured a amine volatility of various
amines including MEA(Monoethanolamine), MDEA(N-Methyldiethanolamine), Pz(Piperazine), AMP(2-Amino-2-methyl-1-
propanol), 2-MP(2-Methylpiperazine), DGA(Diglycolamine). For the quantitative analysis of volatility, we analyzed the
effects of temperature and CO, loading using an gas chromatography analysis. The result shows that the amine volatil-
ity was increased by increasing Henry’s constant(MDEA<DGA<Pz<2-MP<MEA<AMP). And primary amines such as
MEA and AMP were more volatile than MDEA. These results are considered from the difference of molecular struc-
tures: MDEA having two hydroxyl groups(—OH) shows less volatile than primary amine which have only one hydroxyl
group(for MEA & AMP) and two hydrophobic alkyl groups(—~CH;)(for AMP).
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Fig. 1. Process flow for CO, capture process from the flue gas with
amine absorbents.
1. N, 6. Sparger(hole size 60 pm)
2. Mass flow controller(2 L/min) 7. Reactor cover
3. Water bath(40~70 °C) 8. Condenser
4. Reactor 9. Water measurement separator
5. N, flow line 10. Chiller(10 °C)
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Table 1. Information of reagent used in this study

R

Absorbent Molecular Mw. manufacturer P urity
formula (%)
MEA .
(monoethanolamine) HN._~oy 6108  Aldrich 99+
MDEA Ho. on
(n-methyldiethanolamine) \/\T/\/ 119.16 Acros 9+
AMP H N
(2-amino-2-methy!-1-propanol) X\OH 89.14 Acros 99+
Pz NH .
(piperazine) it \/' 86.14  Aldrich 99+
2-MP HN .
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(2-methylpiperazine) _<_—N>H
( digl)zgﬁmine) o~ 10514 Aldrich 98+
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Fig. 2. Schematic diagram of alkanolamine volatility measurement
apparatus.
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Table 2. Classification and physical properties of amine[4]

Absorbent Classification B.P.(°C) H,,in (P2)
MDEA 3 247 12.7
DGA 1 220 13.9
Pz cyclic 145 434
2-MP cyclic 155 48.2
MEA 1 171 70.7
AMP 1 165 288
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