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Theoretical Design of Blended Amine Solution for CO, Chemical Absorption Method (*School of
Advanced Science and Engineering, Waseda University, *Waseda Research Institute for Science
and Engineering, Waseda University, *Elements Strategy Initiative for Catalysts and Batteries,
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Chemical absorption method, which is one of the practical techniques to reduce CO, emission,
uses amine solution to separate CO, from the exhaust gas. The discovery of efficient blended
amine solution is desired to decrease thermal costs in the CO, regeneration process. The present
theoretical study evaluates the thermal energies for 34 amines and their pairs, by estimating the
enthalpy changes by the density functional tight-binding molecular dynamics (DFTB-MD)
simulations and changes in amount of substance by the equilibrium model analysis, respectively.
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chemical absorption method

{EERNUEIL T 2 2 -CO, B AR L7z CO HEH BHIRTIETH 5, AL FRIUEICH
WHND T X UERIRIZIE, CO DWIGERENEH < | HvD, CO, RO X KA/ E
WZ EMRDHILD, FNEZERT DD, 2IDIRET L U RERN LIZLIZHWS
W AKRFZETIL, 34 FEOT I ATHOWT, 2 AR AT I VIBIRICKIT ST X -CO,
FOSOEGa A b ZFHl L, ALFRIEICHE L7 2 v OMEERT L Z L2 i LT,
EFWIE TR, WERITTRT L 912 COIEH A A— | (RR'NCOO™) 35 L OVE R A
42 (HCO;7) & LTT 2 URKICIE NS,

R'R?R®N + R*R°’NH + CO, 2 R'R*R®°NH" + R*R’NCOO~ (1)

R'R?R®N + CO, + H,0 2 R'R*R®NH" + HCO;3~ (2)
AL TIL, IRET 2 VRSB 58 a A s RO MG # )L B — TRt L 7=,
Q = AHcarAncar + AHbicAnbic + Qrest (3)

Z 2T, {AHg, AHbic}ﬁi(l),(Z)ft@}imI VHENLVE—THY, BENEERAE B )
% (DFTB-MD) {E% W THE M L7z, {Angy, AnpicHI B b8 A — b LOVEKEEA 4> D
MR RIS Tl ) AL i A (E L= iz L o Table 1. AH of each amine [kJ/mol].
Eﬁfé’) 71,:0 AH car AHyic
I . . . . Pz -89.1 -67.5
Table 1 |Z, Piperazine (PZ) # & UF N-Methyldiethanol-

- MDEA - -65.8

amine (MDEA) @, AHgy, AHyi. 2757, Figure 112, .
RERICBIT D CO WEEITKF LI AR A— B |—HCO;
L OHEREEA 4 OWE R R R, Bt 7 2> €, |[——RR'NCOO™
SRS H CO, PRIEIE (m—F 1 7)) &, fit = —
IMEEAEFET, o—F 4 U /1E03~06 TOQIE o S
~5.13 kJ/mol & sk e 0 02 04 06 08 1

R Loading / (mol-CO,) - (mol-amine) '
[1]S.Bishnoi and G. T. Rochelle, AIChE J, 48, 2788(2002). Figure 1. Loading curve of PZ + MDEA.

© The Chemical Society of Japan -PO1-1am-03 -



