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Abstract : Liquid-liquid phase change absorbents, as the most energy-saving potential , emerging absorbents in the
field of carbon capture, still suffer from the disadvantages of limited CO, capacity and high corrosiveness.lonic liquids are
synthesized by using amino-rich polyamide-amine dendrimer (PAMAM) as the cation and 2-methylimidazole (2-MI)
with an N-heterocyclic ring as the anion, and used together with water and diethylene glycol butyl ether ( DGBE) to
construct liquid-liquid phase change absorbent.The multiple amines synergistic absorption mode helps the absorbent to
improve its performance greatly in absorbing CO,.The absorbent’s CO, capacity reaches 4. 98 mol CO,/mol ILs,the CO,-
rich phase volume shares only 28. 7%, and the corrosivity is only 13.87% that of monoethanolamine solution. It is
demonstrated by>C NMR analysis result that the absorption mechanism follows the zwitterionic mechanism and a base-
catalyzed hydration mechanism.lt is found from quantifying polarity by Kamlet-Taft method that the generation of phase
separation phenomena is closely related to changes in polarity, density,and viscosity.
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[G1.0 PAMAM ] [ 2-MI] +1-Propanol+H, 0 58.7 41.3
[G1.0 PAMAM ][ 2-MI]+DGDE+H,0 69.3 30.7
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& 6 A%, 24 DGBE 1 H,0 FUARFLLL N 8:2.7:3 .6:
4.5:5.4:6 370 KR A B8 K& AR A 7 3
%, KERE/R KRK) CO, Wl 3K, X 2
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SN, ARG AR R A LR AR L an gk 4 fr
o IR 4 0T B K S =, & Co, M
IR T 18 K, i O RE Rt & 38 . BT LA, BEHE
V(DGBE) :V(H,0) = 6 :4 H B e, sk &
#Y CO, MWk 4. 98 mol CO,/(mol ILs) , & CO,
AR S R 28. 7%,
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B 1) /min
1—V(DGBE) :V(H,0)= 8:2;2—V(DGBE) :V(H,0)=7:3;
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K6 At Co, B KEWNHH
x4 AEBEFLERN ETHEEFRLE
V(DGBE) :V(H,0)
8:2 7:3 6:4 5:5 4:6 3:7
AR /% 80.7  77.3  71.3  65.3  53.3  46.7
AR /% 19.3  22.7  28.7 347 46.7  53.3

FARR R CO, & & CO, MR 5
fitn. MFE5 A%, [ G1.0 PAMAM][2-MI]-DGBE-
H,0 1 CO, WStk B dub s 1 At SCHR A 1 -
FHAR WA 2R | Ui BH 2 2 L U RI1E F BE B B 32 7 1Ls
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R A 2 EAE T B B
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%
U [mol CO,- AR Scik
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[G1.0 PAMAM][2-MI]-DGBE-H,0  4.98 28.7 AR
[DETA][ 1-MI]-DMF-H,0 2.06 42.2  [5]
[TETAH] [ Lys ] —ethanol-H, 0 2.35 33.3 [22]
[ TETA ] Br—PMDETA-H, 0 2.19 52.0 [23]
[ DETAH] [ Py]-DEDM-H,0 1.52 38.4 [24]
[TEPAH][ Pro] -NPA-H,0 2.01 41.0 [25]
[ DETA ] Lys—NMP-H,0 2.16 53.8 [26]
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[G1.0 PAMAM][2-MI]-DGBE-H,0 7.7303 7.7278 0.0062

AR R AR 7.7117 7.7107  0.0025
AR 2R R AR 7.7505 7.7413  0.0228
itk MEA B 7.7168 7.7129  0.0097
1 F MEA ¥R 7.7478 7.6814  0.1644
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0.2t
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1 SEARAE RG] s 2—3% CO, 33— CO, A5
4—3pr et MEA %9 ; 5S— 1A MEA I3
B9 20" Fr A F [F IR F Y Tafel %
R7 20" RABEERRBRIHNBLFESH

- B./ B./
S 3. Ecorr/
JE R v (mA-  (mV- (mV-
m
em™?)  dec™!)  dec”!)
[G1.O PAMAM][2-MI]- -371.2 0.111 357.0 -97.6
DGBE-H,0

AHAE W A R 1A -295.8 0.099 408.2  -55.3
AHAS W i 22 T A -271.1 0.179 677.5 -46.2
HEE MEA ¥ -349.9  0.112 263.9 -159.5
MO H MEA %5 -287.4 0.223 802.2 -86.8
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(5 5 2 164. 64 ppm 1 164. 15 ppm 4, 160. 33
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