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C02 Absorption Mechanism by lonic liquid Using In-situ Raman and Small-angle X-ray
Scattering Measurements
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Structural fluctuation of imidazolium-based ionic liquids(ILs) + carbon dioxide
systems was evaluated from the microscopic, mesoscopic and macroscopic perspective. Density of the
systems was measured by X-ray absorption method and excess molar volume was evaluated to investigate
volumetric behaviour under carbon dioxide absorption process up to 20 MPa. A V-shaped density plot was
observed, and three tyges of expanded/compressed trends were classified based on the excess molar volume
of the IL. Volumetric behaviour of IL strongly depends on carbon dioxide amount absorbed in IL"s
cavities.

Pressure dependence of Raman spectra indicates that carbon dioxide is absorbed in ILs physically, and

the state of carbon dioxide aggregation absorbed in ILs does not change remarkably even at higher
pressure range.



CO2

1)

2JRaman
CO2 CO2
CO2
3) 4)
IL + CO
X
Raman
X
IL + CO
IL +
CO2 ( )
X

Lambert - Beer

Vo

(vo) Rayleigh
(voEvi, Votvs, vetvs,...)
Raman

Raman

Raman

X
(Small-Angle X-ray Scattering,
SAXS) S
X
SAXS
+ CO2
X
Raman X
Raman X
CO:
7 MPa
CO:2



vE ’cmsmol

C,-system
NTf,
2 C, G
(1)
(i1)
(iii)
oF | |
[
’, M @) i
. L
g |
%o | J&M
s 0 | G AAA Al sauisa
-0 A% 1%
. o"f‘:
|
’A q&( |
x’ | I ® C,—system
A“b | ¢ C,—system
A
-20r A| I A Cg—system
L4 | PR AR L -
0 5 10 15 20 25
Pressure / MPa
-3

cation @ anion Cco, @
A
region (i : A
< H2al
& rg\'.‘ = & r‘\"‘
0T 2o Q% B
D 2
0 I;Y'A 0.5 ?
region (i) "~ oo, B
R, “q o ‘—Q
e .t o e e
Y ‘.” © ‘:‘ ¢ 4 o — Ucu
«© © @
N S P\ 9 e
v o ré‘ ©e ¢ o r‘o : J
' Y \r o L*u \2
A " ‘o
Xco, ¥ 0.625 Xcoy® 0.7
region (iii) )
© u:\_« o Ol
4_’{5;" o“;} f{co o }
L A c\,.\ i LA c\,‘\
- e Lt X r‘cg
L) ) o
Do Re P S
=y, ;Ln \t o L’g" ke
Xcos ® 0.75 Xcoy ® 075

J.N. A. C. Lopes, A. A. H. Padua, J. Phys.

Chem. B, 110, 3330 (2006).

T. Seki, J - D. Grunwaldt, A. Baiker, J. Phys.
Chem. B, 113, 114 (2009).

W. Shi, E. J. Maginn, J. Phys. Chem. B., 112,
2045 (2008).

M. C. Corvo, J. Sardinha, S. C. Menezes, S.
Einloft, M. Seferin, J. Dupont, T. Casimiro, E. J.
Cabrita, Angew. Chem. Int. Ed., 52, 13024

(2013).

Okumura, Shuhei; Ushio, Masayoshi;
Oishi, Akina; Nishikawa, Keiko;
Morita, Takeshi

“Absorption- and Pressure-Induced
Structural Transition Exhibiting




V-shaped Density Change in
Imidazolium-based Ionic Liquid +
COz2 System”

Chemistry Letters ( ) (2015)

[C,mim][NT£](n=2,4,6,8)

2014 10 29

[C.mim][NT£,](n=2,4,6,8)
2014 9 21

@
MORITA, Takeshi

80332633



