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1. Atomic Density Profile
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Figure S 1-Atomic density profiles of interlayer H,0 and CO; in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 36 CO, and 36 H-O.
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Figure S 2-Atomic density profiles of interlayer H20 and CO; in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 84 CO, and 36 H-0.
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Figure S 3- Atomic density profiles of interlayer H,O and CO;in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 120 CO; and 36 HO0.

0.30
—C
Ow
0.25 4 —Cl
Oc
3: HMinemI
S 0.20-
Q
4=
e
o 0.15
2
‘0
% 0.10
a .
0.05
0.00 f T T T T T T T T
0 5 10 15 20 25

Figure S 4- Atomic density profiles of interlayer H,O and CO;in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 216 CO; and 36 HO0.
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Figure S 5- Atomic density profiles of interlayer H,O and CO; in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 432 CO; and 36 H;O.
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Figure S 6- Atomic density profiles of interlayer H,O and CO;in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 36 CO, and 72 H-0.
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Figure S 7- Atomic density profiles of interlayer H,0 and CO; in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 84 CO, and 72 H-0.
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Figure S 8- Atomic density profiles of interlayer H,O and CO; in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 120 CO; and 72 H;O0.
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Figure S 9- Atomic density profiles of interlayer H,O and CO; in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 216 CO; and 72 H;O0.
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Figure S 10- Atomic density profiles of interlayer H,0 and CO; in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 432 CO; and 72 H-0.
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Figure S 11- Atomic density profiles of interlayer H,0 and CO; in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 36 CO; and 144 H;O0.
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Figure S 12- Atomic density profiles of interlayer H,0 and CO; in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 84 CO; and 144 H;O0.
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Figure S 13- Atomic density profiles of interlayer H,0 and CO; in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 120 CO, and 144 H>O0.
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Figure S 14- Atomic density profiles of interlayer H,0 and CO; in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 216 CO, and 144 HO0.
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Figure S 15- Atomic density profiles of interlayer H,0 and CO; in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 432 CO; and 144 H>O0.
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Figure S 16- Atomic density profiles of interlayer H,0 and CO; in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 36 CO; and 432 H-0.

S8



0.30

——¢C
OW
0.25 ¢l
3
& 0204
Q@
2
e
x  0.15-
2>
B
T 0.10-
g o
0.05
0.00 Z , , g , ,
0 5 10 15 20 25

Z(A)

Figure S 17- Atomic density profiles of interlayer H,0 and CO; in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 84 CO; and 432 H;O0.
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Figure S 18- Atomic density profiles of interlayer H,0 and CO; in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 120 CO, and 432 H>O0.
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Figure S 19- Atomic density profiles of interlayer H,0 and CO; in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 216 CO; and 432 H>O0.
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Figure S 20- Atomic density profiles of interlayer H,0 and CO; in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 432 CO; and 432 H>O0.
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Figure S 21- Atomic density profiles of interlayer H,0 and CO; in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 36 CO; and 864 H-0.
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Figure S 22- Atomic density profiles of interlayer H,0 and CO; in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 84 CO, and 864 H-0.

S11



0.30
—C
_ow
Cl
0.25 - —o,
—_ Mineral
=
S 020
Q@
G
a  0.15-
>
®
c | “
S 0104 |
0.05 -
0.00 ; . . . . . : . \
0 5 10 15 20 25

Z (A

Figure S 23- Atomic density profiles of interlayer H,0 and COzin the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 216 CO, and 864 H>O0.
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Figure S 24- Atomic density profiles of interlayer H,0 and CO; in the simulation cell along the z dimension

(perpendicular to the mineral surface) for the system containing 432 CO, and 864 H0.
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2. Hydrogen Bonds Calculations
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An average number of hydrogen bonds per interlayer water molecule = 1.2

Figure S 25- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI” - H
pairs and O (H20) - H pairs and O (CO) - H pairs in the interlayer of Mg/Al CI"- hydrotalcite computed from
MD simulations. There are 36 CO; and 36 H:O0 in the interlayer region.

S13



4 1.6
—Cl-H(H20) —— O (H,0)-H (H,0) \ ——0(CO,)-H (H,0)
9 —— CI-H(OH) —— O (H,0)-H (OH) 144 / \\ ——0(CO,)-H (OH)
8- | \ )
34 124 | \
2 | |
i I 0] | \ -
6 I\ I ' | \
= \ = [ = |
o 57 “ o> 2 ‘\ | o> 08 |
|
| |
4 [
) ‘\ ‘\ | f 06
| [
34 \ 1M /
| JN T N
24 \ \ \
\ |\
1 _ ya \ / \ 024
/ — N\ ) \
0 T T T T T T 0 T T T T T T 0.0
1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 8 1 8
r(A) r(A)
10 10 10
CI-H (H20)| 9 (H,0) - H (H,0) 0(C0,)-H(H)
o] —— Cl- H(OH) ol (H,0) - H (OH) 0(CO,)- H (OH)
74 74 74
. 6 P : o] ; ol
S 5 % 5 & 5
= 5 °
4 S 4] S 4
34 3 34
24 24 — 24
14 14 14
0 T T T T 0 T T T T T T 0 T T T T T T T
15 20 25 3.0 35 4.0 05 1.0 15 20 25 30 35 40 10 15 20 25 30 35 40 45 50
r(A) r(A) r(A)

An average number of hydrogen bonds per interlayer water molecule = 1.2

Figure S 26- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI" - H
pairs and O (H20) - H pairs and O (CO2) - H pairs in the interlayer of Mg/Al CI"- hydrotalcite computed from
MD simulations. There are 84 CO; and 36 HO in the interlayer region.
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An average number of hydrogen bonds per interlayer water molecule = 1.2

Figure S 27- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI" - H
pairs and O (H20) - H pairs and O (CO2) - H pairs in the interlayer of Mg/Al CI"- hydrotalcite computed from
MD simulations. There are 120 CO; and 36 H;O in the interlayer region.
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An average number of hydrogen bonds per interlayer water molecule = 1.2

Figure S 28- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI" - H

pairs and O (H20) - H pairs and O (CO2) - H pairs in the interlayer of Mg/Al CI"- hydrotalcite computed from

MD simulations. There are 216 CO; and 36 H;0 in the interlayer region.
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An average number of hydrogen bonds per interlayer water molecule = 1.27

Figure S 29- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI" - H
pairs and O (H20) - H pairs and O (CO2) - H pairs in the interlayer of Mg/Al CI"- hydrotalcite computed from
MD simulations. There are 432 CO; and 36 H;O in the interlayer region.
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An average number of hydrogen bonds per interlayer water molecule = 1.4

Figure S 30- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI" - H
pairs and O (H20) - H pairs and O (CO2) - H pairs in the interlayer of Mg/Al CI"- hydrotalcite computed from

MD simulations. There are 36 CO; and 72 H;O in the interlayer region.
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Figure S 31- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI" - H
pairs and O (H20) - H pairs and O (CO2) - H pairs in the interlayer of Mg/Al CI"- hydrotalcite computed from
MD simulations. There are 84 CO; and 72 H;O in the interlayer region.
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An average number of hydrogen bonds per interlayer water molecule = 1.55

Figure S 32- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI" - H
pairs and O (H20) - H pairs and O (CO2) - H pairs in the interlayer of Mg/Al CI"- hydrotalcite computed from
MD simulations. There are 120 CO; and 72 H;0 in the interlayer region.
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Figure S 33- Pair Radial distribution functions and integrated nearest-neighbor coordination numbers for CI" -
H pairs and O (Hz0) - H pairs and O (CO) - H pairs in the interlayer of Mg/Al CI"- hydrotalcite computed from
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An average number of hydrogen bonds per interlayer water molecule = 1.75

Figure S 34- Pair Radial distribution functions and integrated nearest-neighbor coordination numbers for CI" -
H pairs and O (H20) - H pairs and O (CO2) - H pairs in the interlayer of Mg/Al CI"- hydrotalcite computed from
MD simulations. There are 432 CO; and 72 H;0 in the interlayer region.
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An average number of hydrogen bonds per interlayer water molecule = 2.75

Figure S 35- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI” - H
pairs and O (H20) - H pairs and O (CO2) - H pairs in the interlayer of Mg/Al CI"- hydrotalcite computed from
MD simulations. There are 36 COzand 144 H:O0 in the interlayer region.
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Figure S 36- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI" - H
pairs and O (H20) - H pairs and O (CO2) - H pairs in the interlayer of Mg/Al CI"- hydrotalcite computed from
MD simulations. There are 84 CO; and 144 H;0 in the interlayer region.
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Figure S 37- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI” - H
pairs and O (H20) - H pairs and O (CO2) - H pairs in the interlayer of Mg/Al CI- hydrotalcite computed from
MD simulations. There are 120 CO; and 144 H:O0 in the interlayer region.
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Figure S 38- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI" - H
pairs and O (H20) - H pairs and O (CO2) - H pairs in the interlayer of Mg/Al CI"- hydrotalcite computed from

MD simulations. There are 216 CO; and 144 H:O0 in the interlayer region.
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An average number of hydrogen bonds per interlayer water molecule = 2.75

Figure S 39- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI" - H
pairs and O (H20) - H pairs and O (CO) - H pairs in the interlayer of Mg/Al CI"- hydrotalcite computed from
MD simulations. There are 432 CO; and 144 H:O0 in the interlayer region.
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Figure S 40- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI” - H
pairs and O (H20) - H pairs and O (CO2) - H pairs in the interlayer of Mg/Al CI"- hydrotalcite computed from
MD simulations. There are 36 CO; and 432 H;0 in the interlayer region.
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An average number of hydrogen bonds per interlayer water molecule = 3.4

Figure S 41- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI" - H
pairs and O (H20) - H pairs and O (CO2) - H pairs in the interlayer of Mg/Al CI"- hydrotalcite computed from

MD simulations. There are 84 CO; and 432 H;0 in the interlayer region.
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An average number of hydrogen bonds per interlayer water molecule = 3.4

Figure S 42- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI" - H

pairs and O (H20) - H pairs and O (CO2) - H pairs in the interlayer of Mg/Al CI"- hydrotalcite computed from

MD simulations. There are 120 COzand 432 H;0 in the interlayer region.

S30



gt

——ClI-H(H,0)
——CI-H(OH)

q(r)

—0H,0)-H(HO)
— 0 (H,0)- H (OH)

—01(CO,)-H (H,0)
——0(C0,)-H (OH)

—Cl-H(H,0)
——Cl-H (OH)

Cl-H

—0(H0)-HHO)

—0(H,0)-H (OH)

M oH20)-1

An average number of hydrogen bonds per interlayer water molecule = 3.6

T T T
25 3.0 35

r(A)

MD simulations. There are 216 CO; and 432 H:O0 in the interlayer region.

N oco2)-H

S31

Figure S 43- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI" - H
pairs and O (H20) - H pairs and O (CO2) - H pairs in the interlayer of Mg/Al CI"- hydrotalcite computed from
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Figure S 44- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI" - H
pairs and O (H20) - H pairs and O (CO2) - H pairs in the interlayer of Mg/Al CI"- hydrotalcite computed from
MD simulations. There are 432 CO; and 432 H0 in the interlayer region.
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An average number of hydrogen bonds per interlayer water molecule = 3.7

Figure S 45- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI” - H
pairs and O (H20) - H pairs and O (CO) - H pairs in the interlayer of Mg/Al CI"- hydrotalcite computed from

MD simulations. There are 36 CO; and 864 H0 in the interlayer region.
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An average number of hydrogen bonds per interlayer water molecule = 3.9

Figure S 46- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI" - H
pairs and O (H20) - H pairs and O (CO2) - H pairs in the interlayer of Mg/Al CI- hydrotalcite computed from

MD simulations. There are 84 CO; and 864 H0 in the interlayer region.
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An average number of hydrogen bonds per interlayer water molecule = 3.6

Figure S 47- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI" - H

pairs and O (H20) - H pairs and O (CO2) - H pairs in the interlayer of Mg/Al CI"- hydrotalcite computed from

MD simulations. There are 216 CO2 and 864 H0 in the interlayer region.
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An average number of hydrogen bonds per interlayer water molecule = 3.5

Figure S 48- Radial distribution functions and integrated nearest-neighbor coordination numbers for CI" - H
pairs and O (H20) - H pairs and O (CO2) - H pairs in the interlayer of Mg/Al CI- hydrotalcite computed from

MD simulations. There are 432 CO; and 864 H;O0 in the interlayer region.
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