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Table S1. Number of surrounding solvent molecules in the simulation cubic cells, cell

lengths, and computational periods for the data sampling in free energy calculations for

a CO, molecule approaching a solvent molecule in the surrounding solvent molecules.

Number of solvent

Cubic cell length

Computational

Solvate-solvent molecules [A] period [ns]
CO,—Glycerol 128 25.1145 1-10
CO,-EG1 180 25.5414 1-7
CO,-EG2 128 27.2746 1.5-9
CO,-DEGDME 83 27.11 1-10
CO,-EG3 90 27.2588 2-14
CO,-EG4 61 26.1371 2-20
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Table S2. Time steps and computational periods for the data sampling in free energy

calculations for a CO, molecule approaching a solvent molecule in a vacuum.
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Timestep  Computational Time step  Computational
Solvate-solvent [fs] period [ns] Solvate-solvent [fs] period [ns]
CO,-EG2 1 1-10 CO,-EG4-alkane 0.05 0.05-0.5
CO,—-EG2-diol 1 1-10 CO,-DEGDME 0.5 0.5-5
CO,—EG2-ether 0.01 0.01-0.1 CO,-DEGDME- 0.05 0.05-0.5
methoxy
CO,-EG2-alkane 0.01 0.01-0.1 CO,-DEGDME-ether 0.1 0.1-1
CO,-EG3 1 1-10 CO,-DEGDME-alkane 0.1 0.1-1
CO,-EG3-diol 1 1-10 CO,—glycerol 1 1-10
CO,—EG3-ether 0.01 0.01-0.1 CO,-1,2-butanediol 1 1-10
CO,-EG3-alkane 0.01 0.01-0.1 CO,- 1 1-10
2-methylpropane-1,3-dio
I
CO,-EG4 1 1-10 CO,-2-methylbutanol 1 1-10
CO,-EG4-diol 1 1-10 CO,-3-pentanol 1 1-10
CO,-EG4-ether 0.05 0.05-0.5 CO,—-3-methylpentane 0.01 0.01-0.1
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Figure S1. Free energy profiles at 298 K of CO, approaching EG2 and the derivative

molecules in vacuum: (a) EG2, (b) EG2-diol, (c) EG2-ether, and (d) EG2-alkane.
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Figure S2. Free energy profiles at 298 K of CO, approaching EG3 and the derivative
molecules in vacuum: (a) EG3 (reprinted from our previous study®® with permission
from the Society of Chemical Engineers, Japan), (b) EG3-diol, (c) EG3-ether, and (d)

EG3-alkane.

S6



~—~
QD
—
(o2}
~—~
(=)
~
(o))

4 -®-1.0-10.0 ns -0-1.0-10.0 ns
= © 1.0-40ns [ T 4 © 1.0-4.0ns |-
g 4 4.0-7.0ns £ 9 4 4.0-7.0ns
5 2 v 7.0-100ns[7 2 2 —nf ¥ 7.0-10.0ns |-
& 0 ? 0l . .
—_ o ( p \
) c P Sad
c X\,‘ ‘avd
.1 e
I & IR TR ol N

-6 \ i -6 “ j

0 0z 04 06 08 1 0O 02 04 06 08 1
Intermolecular Distance [nm] Intermolecular Distance [nm]
© 6 . (d)e —
-1-0.05-0.5ns| | . —#-0.05-0.5ns
— 4 © 0.05-02ns|H1 © 4 © 0.05-0.2 ns |-
_g 4 0.2-0.35ns % 4 0.2-0.35ns
S 2 v 0.3505nsld X 25 0.35-0.5 ns |
= > ;
o e O
E i 5 %
W 20 9 -2 :
o i
oAl B i
® 65 04 06 08 1 O 02 04 06 08 1
Intermolecular Distance [nm] Intermolecular Distance [nm]

Figure S3. Free energy profiles at 298 K of CO, approaching EG4 and the derivative
molecules in vacuum: (a) EG4 (reprinted from our previous study®® with permission
from the Society of Chemical Engineers, Japan), (b) EG4-diol, (c) EG4-ether, and (d)

EG4-alkane.
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Figure S4. Free energy profiles at 298 K of CO, approaching DEGDME and the

derivative molecules in vacuum: (a) DEGDME (reprinted from our previous study?

with  permission

from

the

Society of Chemical

Engineers,

Japan),

DEGDME-methoxy, (¢) DEGDME-ether, and (d) DEGDME-alkane.

(b)
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Figure S5. Free energy profiles at 298 K of CO, approaching glycerol and the
derivative molecules in vacuum: (a) glycerol (reprinted from our previous study® with
permission from the Society of Chemical Engineers, Japan), (b) 1,2-butanediol, (c)

2-methylpropane-1,3-diol, (d) 2-methylbutanol, (e) 3-pentanol, and (f) 3-methylpentane.
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