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The following items are presented in this Supplementary Material:

Functional forms of the Arrhenius, Speedy-Angell and Vogel-Tamann-
Fulcher (VTF) equations (section S1),

Force field parameters used in MD simulations (Tables S1-S22),

Compositions of the simulation boxes used in the MD simulations of
CO4 and HsS-loaded aqueous MDEA simulations (Tables S23 and S24),

Speedy-Angell and VTF fit parameters for the self-diffusivities D¢o,
and Dy,s in aqueous MDEA solutions (Tables S25-S28),

Computed and experimental [1, 2| self-diffusivities Dco, and Dy,g in
pure water as a function of temperature (Figure S3),

Dihedral potential energy as a function of dihedral angle for the N-C-
C-0O dihedral in MDEA for the dihedral parameters from Cornell et al.
[3] and Orozco et al. [4] (Figure S4),

Computed and experimental [1] densities of aqueous MDEA solutions
as a function of temperature and MDEA concentration with x{pga = 1

(Figure S5),

Comparison between the self-diffusivities of MDEA in 50 wt.% MDEA /wa-
ter solutions and MEA in 30 wt.% MEA /water solutions as a function
of temperature (Figure S6),

Comparison between the self-diffusivities Do, and Dy,s in aqueous
MDEA solutions and 30 wt.% MEA /water solutions (Figure S7),

Computed values of the self-diffusivities Dco, and Dy,s as a function
of temperature and MDEA concentration, and the fits to the Arrhenius,
Speedy-Angell and VTF equations, respectively (Figures S8, S9, and
S10).
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S1. Arrhenius, Speedy-Angell Power, and Vogel-Tamann-Fulcher
Equations

We fit the values of D¢o, and Dy,g in aqueous MDEA solutions to the
Arrhenius equation, the Speedy-Angell power equation [5], and the Vogel-
Tamann-Fulcher (VTF) equation [6]. The Arrhenius equation equals:

EA

Dgetr = Dy exp [_RT

(S1)

where Dy is the self-diffusion coefficient, Dy is the pre-exponential factor,
T is the absolute temperature, R is the ideal gas constant, and FEj is the
activation energy for diffusion. The Speedy-Angell power equation equals:

T m
Dself - DO (E - 1) (82)
where T} is the singularity temperature and m is a fit parameter. We also fit
the values of Dco, and Dy,s to the VT'F equation using:

Dself = eXp [T__aﬁ - fy‘| <S3)

where «, §, and v are fit parameters.
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Table S1: The atom types and coordinates of the TraPPE [7] CO2 molecule.

Atom type = /[A] y /[A] =/ [A]

C 1.16 0.00 0.00
O 0.00 0.00 0.00
O 2.32 0.00 0.00

Table S2: Force field parameters for carbon dioxide. The TraPPE [7] force field was used
for carbon dioxide.

Atom ¢/kg / [K] o /[A] q/[e]

O 79.0 3.05 -0.35
C 27.0 2.80 0.70

Table S3: The atom types and coordinates of the TraPPE [8] HaS molecule.

Atomtype  x /[A]  y/[A] 2/ [A]

S 0.0000000  0.0000000 0.0000000
H 1.3400000  0.0000000 0.0000000
H -0.0467526 1.3391826  0.0000000
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Table S4: Force field parameters for hydrogen sulfide. The TraPPE [8] force field was used
for hydrogen sulfide.

Atom ¢/kp / [K] o /[A] q/[e]

S 125.0 3.60 -0.28
H 50.0 2.50 0.14

Table S5: The atom types and coordinates of the TIP4P /2005 [9] water molecule. The
atom type M represents the dummy charge site in the TIP4P /2005 force field.

Atom type @ / [A] y /A 2/ [A]

0.00000000  0.00000000 0.00000000
-0.75695033  0.58588228  (0.00000000
0.75695033  0.58588228  (0.00000000
0.00000000  0.15000000 0.00000000

=i=Ne)

Table S6: Force field parameters for water. The TIP4P /2005 [9] force field was used for
water.

Atom e/kp /[K] o /[A] q/[e]

O 81.899 3.16435  0.00000
H 0.0000 0.00000  0.52422
M 0.0000 0.00000 -1.04844

Table S7: Non-bonded interaction parameters between CO5 and water. The optimized
potential developed by Orozco et al. [10] was used.

Atoms e/ks | [K] o/ [A]

Oco, — Omo  79.14  3.058
Coo, — Omo  53.04  3.052
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Figure S1: Schematic representation showing the atom type designation of MDEA. Color
code: black: hydrogen; blue: nitrogen; red: oxygen; grey: carbon.
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Table S8: Intermolecular force field parameters for MDEA. The OPLS-AA force field [11, 12]
with point charges computed by quantum chemical calculations (MP2/6-311+G(2d,2p))
was used for MDEA. The point charges listed in this table are unscaled charges, i.e.
Xypea = 1.0. The tabulated point charges sum up to zero. As explained in the main text,

in our simulations, these point charges are scaled by xi;pga = 0.9. The atom labels are
defined in Fig. S1.

Atom e/kg /K] o /[A] q/[e]

N 85.47 3.30  -0.63525
C1 33.18 3.50  -0.26080
C2 33.18 3.50  -0.10893
C3 33.18 3.50  -0.11385
C4 33.18 3.50 0.06446
Ch 33.18 3.50 0.06972

OH1 85.47 3.12  -0.78207
OH2 85.47 3.12  -0.77757

H1 15.08 2.50 0.16784
H2 15.08 2.50 0.16269
H3 15.08 2.50 0.14238
H4 15.08 2.50 0.17381
H5 15.08 2.50 0.15235
H6 15.08 2.50 0.17490
H7 15.08 2.50 0.14150
HS8 7.54 2.50 0.12994
H9 7.54 2.50 0.12320
H10 7.54 2.50 0.12901
H11 7.54 2.50 0.12130
HO1 0.50 1.00 0.46226
HO2 0.50 1.00 0.46311
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Table S9: Harmonic bond stretching potential parameters for MDEA. The OPLS-AA [11, 12]
force field is used for MDEA. To compute the bonding potentials, we use Uponq = K (r—10)?
where K is the bond coefficient, r is the distance between two atoms, and rq is the
equilibrium distance between two atoms. The atom labels are defined in Fig. S1.

Bond 7o /[A] K/kg/ [KA?Q]

C-C 1.529 134735.7
C-H 1.090 170933.4
C-N 1.448 192048.7
C-O 1.410 160878.5
O-H 0.960 278018.2

Table S10: Harmonic bond bending angle potential parameters for MDEA. The OPLS-
AA [11, 12] force field is used for MDEA. To compute the angle potentials, we use
Uangle = K (0 — 90)2 where K is the bending strength, 6 is the bending angle between three
atoms, and fq is the equilibrium bending angle. The atom labels are defined in Fig. S1.

Angle (90 / [O] K/kB / [K]

C-C-H 110.70 18852.9
C-C-N 109.47 28254.3
C-C-O 109.50 25137.3

O-H 108.50 27651.0
-C-H 107.80 16590.6
C-N  109.50 17596.1
H-C-O 109.50 25137.3

Table S11: OPLS-AA dihedral potential parameters for MDEA. The OPLS-AA [11, 12]
force field is used for the dihedrals in MDEA, except for the N-C-C—-O dihedral. For
the N-C—C-O dihedral, we either use the parameters reported by Cornell et al. [3] or
Orozco et al. [4]. To compute the dihedral potential for the dihedrals in this table, we use
Udihedral = 3 K1 [1+ cos(¢)] + 3K2 [1 — cos(2¢)] + 3 K3 [1 + cos(39)] + 5 K4 [1 — cos(49)]
where K;..K, are the dihedral coefficients and ¢ is the dihedral angle. The values of Ky
are 0 for all dihedrals listed in this table. The atom labels are defined in Fig. S1.

Dihedral Ki/ks | [K] Kafks ) K] Ks/kgs | [K]
H-C-N-C [11, 12] 0.00 0.00 281.54
C-N-C-C [11,12]  209.14 -64.35 349.41
C-C-O-H[11,12]  -178.98 -87.48 247.35
N-C-C-O [3] 0.00 0.00 1407.69
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Table S12: The optimized parameters for N—-C-C-O dihedral from Orozco et al. [4]. All
energies in this table are divided by the Boltzmann constant kg and reported in units of K.
To compute the dihedral potential for the N-C-C-O dihedral with the parameters in this
table, we use Udinedral = ;=19 laicos'™!(¢)] where aj..ag are the dihedral coefficients
and ¢ is the dihedral angle. The atom labels are defined in Fig. S1.

Dihedral [¢5] /kB ag/kB ag/k’B a4/kB (15/]{713 ag/k?B a7/kB ag/kB CLg/k‘B
N-C-C-O 57.00 5889.99 1231.11 -9428.99 -6584.23 14567.26 6614.81 -11345.20 2511.20
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iiiite.

Figure S2: Schematic representation showing atom type designations of MDEAH™. Color
code: black: hydrogen; blue: nitrogen; red: oxygen; grey: carbon.
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Table S13: Intermolecular force field parameters for MDEAHY. The OPLS-AA force
field [11, 12] with point charges computed by quantum chemical calculations (MP2/6-
311+G(2d,2p)) was used for MDEAH™. The point charges listed in this table are unscaled
charges, i.e. X{ppag+ = 1.0. The tabulated point charges sum up to exactly 1. As

explained in the main text, in our simulations, these point charges are scaled by 0.90 or
0.75. The atom labels are defined in Fig. S2.

Atom e/ks /(K] o /[A] q/[e]

N 85.47 3.25  -0.47548
C1 33.18 3.50  -0.30317
C2 33.18 3.50  -0.14067

C3 33.18 3.50  -0.13852
C4 33.18 3.50  -0.00517

Ch 33.18 3.50  -0.00620
OH1 85.47 3.12  -0.76945
OH2 85.47 3.12  -0.76864

H1 15.08 2.50 0.21511

H2 15.08 2.50 0.20877

H3 15.08 2.50 0.20350

H4 15.08 2.50 0.20965

H5 15.08 2.50 0.20554

H6 15.08 2.50 0.20990

H7 15.08 2.50 0.20690

H8 15.08 2.50 0.18279

H9 15.08 2.50 0.15767
H10 15.08 2.50 0.18284
H11 15.08 2.50 0.15725
HO1 1.00 1.00 0.49508
HO2 1.00 1.00 0.49556
HX 1.00 1.00 0.47674
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Table S14: Harmonic bond stretching potential parameters for MDEAHT. The OPLS-AA
[11, 12] force field is used for MDEAHT. To compute the bonding potentials, we use
Ubona = K(r — r0)2 where K is the bond coefficient, r is the distance between two atoms,

and rg is the equilibrium distance between two atoms. The atom labels are defined in
Fig. S2.

Bond 7o /[A] K/kg/ [KA_2]

C-C 1.529 134735.7
C-H 1.090 170933.4
C-N 1.471 184507.5
C-O 1.410 160878.5
O-H 0.945 278018.2
N-H 1.01 218191.5

Table S15: Harmonic bond bending angle potential parameters for MDEAH™. The OPLS-
AA [11, 12] force field is used for MDEAH™. To compute the angle potentials, we use
Uangle = K (0 — 6p)? where K is the bending strength, € is the bending angle between three
atoms, and 6 is the equilibrium bending angle. The atom labels are defined in Fig. S2.

Angle 6o /[ K/ks [ [K]
C-C-H 110.70 18852.9
C-C-N 111.20 40219.6
C-C-O 109.50 25137.3
C-O-H 108.50 27651.0
C-N-C 113.00 25137.3
C-N-H 107.64 16163.3
H-C-H 107.80 16590.6
H-C-N 109.50 17596.1
H-C-O 109.50 17596.1

S12



Table S16: OPLS-AA dihedral potential parameters for MDEAH™. The OPLS-AA [11, 12]
force field is used for the dihedrals in MDEAH™T except for the N-C-C-O dihedral. For
the N-C-C-O dihedral, we used the parameters reported by Orozco et al. [4] (Table S12).
To compute the dihedral potential for the dihedrals in this table, we use Ugihedral =
1K1 [1+ cos(¢)]+ 3 K2 [1 — cos(2¢)]+ 5 K3 [1 + cos(3¢)] + 5 K4 [1 — cos(4¢)] where K1..Ky
are the dihedral coefficients and ¢ is the dihedral angle. The values of K4 are 0 for all
dihedrals listed in this table. The atom labels are defined in Fig. S2.

Dihedral — Ky/ks | K| Ko/ks | [K] Ks/ks / [K]
C-C-O-H  -178.98 -87.48 247.35
C-N-C-C  722.95 -62.34 132.72
H-C-N-C 0.00 0.00 151.83
N-C-C-H 0.00 0.00 193.05
H-C-N-H 0.00 0.00 131.22
H-C-O-H 0.00 0.00 176.97
H-C-C-O 0.00 0.00 235.28
H-N-C-C 0.00 0.00 174.45
H C-C-H 0.00 0.00 150.82

Table S17: Intermolecular force field parameters for HCO; . The OPLS-AA force field [11,
12] with point charges computed by quantum chemical calculations (MP2/6-311+G(2d,2p))
was used for HCOj3. The point charges listed in this table are unscaled charges, i.e.
XZI co- = 1.0. The tabulated point charges sum up to exactly -1. As explained in the main
text, i3n our simulations, these point charges are scaled by 0.90 or 0.75. The atom labels are
as follows: C: carbon of HCO3'; O1: oxygen connected to carbon in HCO3'; O2: oxygen
connected to carbon in HCO3'; OH: oxygen of OH group in HCOj3 ; HO: hydrogen of OH
group in HCO; .

Atom ¢/ks / [K] o /[A] q/e]
C 35.190 355 115070
Ol 10558 296  -0.90698
02 10558 296  -0.86222
OH 85470  3.12 -0.83705
HO  1.0000  1.00  0.45555
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Table S18: Harmonic bond stretching potential parameters for HCO3. The OPLS-AA
[11, 12] force field is used for HCOj5. To compute the bonding potentials, we use Upond =
K(r —rg)? where K is the bond coefficient, 7 is the distance between two atoms, and r
is the equilibrium distance between two atoms. The atom labels are designated in the
caption of Table S17.

Bond ro / [A] K/kg/[K AJ]

C-O 1.250 329800.9
C-OH 1.364 226235.4
OH-HO  0.945 278018.2

Table S19: Harmonic bond bending angle potential parameters for HCO3. The OPLS-
AA [11, 12] force field is used for HCO3. To compute the angle potentials, we use
Uangle = K (0 — 6p)? where K is the bending strength, € is the bending angle between three
atoms, and 6 is the equilibrium bending angle. The atom labels are designated in the
caption of Table S17.

Angle 0/ [°] K/kp /K]
O-C-OH 121 40219.6
O0-C-0O 126 40219.6

C-OH-HO 113 17596.1

Table S20: OPLS-AA dihedral potential parameters for HCO3 . The OPLS-AA [11, 12] force
field is used for the dihedrals in HCO3; . To compute the dihedral potential for the dihedrals
in this table, we use Ugihedral = 3 K1 [1 + cos(¢)] + £ K5 [1 — cos(2¢)] + 3 K3 [1 + cos(3¢)] +
%K4 [1 — cos(4¢)] where K;..K, are the dihedral coefficients and ¢ is the dihedral angle.
The values of K, are 0 for all dihedrals listed in this table. The atom labels are designated
in the caption of Table S17.

Dihedral Ki/ks | K] Ky/ks | [K] Ks/ks | [K]
O-C-OH-HO 0.0 2765.1 0.0
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Table S21: Intermolecular force field parameters for SH~. The OPLS-AA force field [11, 12]
with point charges computed by quantum chemical calculations (MP2/6-311+G(2d,2p)) was
used for SH™. The point charges listed in this table are unscaled charges, i.e. XgH— =1.0.
The tabulated point charges sum up to exactly -1. As explained in the main text, in our
simulations, these point charges are scaled by 0.90 or 0.75.

Atom ¢/ks /K] o /[A] q/[e]

S 125.69 3.55  -1.04173
H 1.0000 1.00 0.04173

Table S22: Harmonic bond stretching potential parameters for SH™. The OPLS-AA [11, 12]
force field is used for SH=. To compute the bonding potentials, we use Uponq = K (7 — 10)?
where K is the bond coefficient, r is the distance between two atoms, and rq is the
equilibrium distance between two atoms.

Bond 1o/ [A] K/kg / [KA™Y
SH 1351103  502745.3

Table S23: Number of MDEA, HCO; , MDEAHT™, and water molecules in COs-loaded 50
wt.% MDEA /water solutions at 313K as a function of CO2 loading in the solution. To
compute the self-diffusivities of CO5, we also have two molecules of CO5 in the solution.
In these simulations, the point charges of MDEA are scaled by 0.9, and the point charges
of MDEAH™ and HCOj3 are scaled by either 0.9 or 0.75. The point charges of CO2 and
water are not scaled. The average simulation box sizes are computed at 313K and 1 bar.

CO; loading / [molco, molyhpal 001 01 05 1.0
Nypga (molar mass = 119.163gm01_1) 150 205 153 29

Nuco; (molar mass = 61.02gmol ") 1 21 148 272
Nypean+ (molar mass = 120.17gm01’1) 1 21 148 272
N0 (molar mass = 18.02gmol ') 1000 1500 2000 2000
Average box size / [A] 385 443 498 50.9
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Table S24: Number of MDEA, SH—, MDEAH™, and water molecules in HyS-loaded 50
wt.% MDEA /water solutions at 313K as a function of HsS loading in the solution. In
these simulations, the point charges of MDEA are scaled by 0.9, and the point charges
of MDEAH™T and SH™ are scaled by either 0.9 or 0.75. To compute the self-diffusivities
of HyS, we also have two molecules of HoS in the solution. The point charges of HoS and
water are not scaled. The average simulation box sizes are computed at 313K and 1 bar.

H,S loading / [moly,s molyhgal 001 01 05 1.0
Nupea (molar mass = 119.163 gmol ') 224 203 156 48
Ngg- (molar mass = 33.07 gmol ') 2 23 146 254
Nypgan+ (molar mass = 120.17gm01’1) 2 23 146 254
N0 (molar mass = 18.02gmol ') 1500 1500 2000 2000
Average box size / [A] 44.0 442 493 499

Table S25: Speedy-Angell power equation [5] (Dser = Do (Tl — 1) ) fit parameters (Dy,

Ts and m) and coefficient of determinations (R?) for the self diffusivity of COy Dco, in
aqueous MDEA solutions for different MDEA concentrations. The values of Dco, were
fitted for a temperature range of 288-323 K.

MDEA concentration / [wt.%] Dy / [m?s™!] Ts /[K] m R?

10 3.07 x 10728 0.710 7.14  0.992
20 3.36 x 10747 0.045 9.84  0.999
30 1.30 x 107 238.659  1.82 0.979
40 5.80 x 10716 0.155  10.98 0.984
50 4.31 x 107 205.738 2.70  0.992

Table S26: Speedy-Angell power equation [5] (Dser = Dy (Tl — 1) ) fit parameters (Dy,

Ts and m) and coefficient of determinations (R?) for the self diffusivity of HyS Dy,s in
aqueous MDEA solutions for different MDEA concentrations. The values of Dyy,s were
fitted for a temperature range of 288-323 K.

MDEA concentration / [wt.%] Dy / [m?s™!] Ts /[K] m  R?

10 778 x 107°  263.827 0.82 0.989
20 1.30 x 1078 252.324 1.49 0.991
30 727 x107%  265.252 1.04 0.985
40 1.51 x 1073 0.537  9.32 0.989
20 4.34 x 1072 273.395 0.91 0.995
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Table S27: Vogel-Tamann-Fulcher (VTF) equation [6] (Dseif = exp [T;j'“ﬁ - ’y}) fit parame-

ters (a, 3, v) and coefficient of determinations (R?) for the self diffusivity of COy Do, in
aqueous MDEA solutions for different MDEA concentrations. The values of Dco, were
fitted for a temperature range of 288-323 K.

MDEA concentration / [wt.%] a g v R?
10 1.88 x 10* —5.92 x 10> —9.30 x 10~! 0.992
20 9.02 x 10° —5.02 x 10> —1.49 x 10> 0.999
30 3.67 x 10>  1.91 x 102 1.73 x 10" 0.979
40 3.01 x 10® —9.18 x 10* —3.25 x 10> 0.988
50 1.14 x 10> 1.01 x 10? 1.57 x 10" 0.992

Table S28: Vogel-Tamann-Fulcher (VTF) equation [6] (Dseif = exp [T_—fﬁ - 7}) fit parame-

ters (v, 3, ) and coefficient of determinations (R?) for the self diffusivity of HaS Dy,g in
aqueous MDEA solutions for different MDEA concentrations. The values of Dy,s were
fitted for a temperature range of 288-323 K.

MDEA concentration / [wt.%] a I64 Y R?
10 1.19 x 10> 2.28 x 10> 1.86 x 10'  0.990
20 2.97 x 10> 2.03x 10> 1.76 x 10  0.991
30 1.44 x 10> 2.31x 10>  1.88x 10"  0.986
40 3.36 x 106 —1.02 x 10* —2.98 x 10> 0.989
50 1.03 x 10> 246 x 10>  1.95 x 10'  0.995
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Figure S3: Computed and experimental [1, 2] self-diffusion coefficients of (a) CO2 and (b)
H,S in pure water as a function of temperature at 1 bar. The self-diffusivities are corrected
for finite-size effects using Eq. 1 of the main text. For CO and HyS, TraPPE [7, 8] force
field is used while the TTP4P /2005 [9] force field is used for water (see Tables S1-S7).
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Figure S4: Dihedral potential energy as a function of dihedral angle for N-C-C-O dihedral
in MDEA. The red curve represent the dihedral potential from Cornell et al. [3] (Table S11)
while the black curve represent the dihedral potential from Orozco et al. [4] (Table S12).
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Figure S5: Computed and experimental [1] densities of aqueous MDEA solutions as a
function of temperature at 1 bar. Note that the point charges of MDEA are not scaled,
ie. Xypea = 1 and the parameters from Cornell et al. [3] are used for the N-C-C-O
dihedral in MDEA. Dashed lines represent experimental results from Al-Ghawas et al. [1].
Color code: black: 10 wt.% MDEA /water; red: 20 wt.% MDEA /water; blue: 30 wt.%
MDEA /water; green: 40 wt.% MDEA /water; orange: 50 wt.% MDEA /water.
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Figure S6: Comparison between the computed self-diffusities of MDEA Dyipga in 50 wt%
MDEA /water solution and Dyga in 30 wt.% MEA /water solution [13] as a function of
temperature at 1bar. The self-diffusivities are corrected for finite-size effects using Eq. 1
of the main text. The point charges of MDEA and MEA [13] are scaled by 0.9 and 0.8,
respectively. We compare the values of Dyipga in a 50 wt% MDEA /water solution and the
values of Dyga in a 30 wt.% MEA /water solution because MDEA and MEA have similar
mole fractions in these solutions (Xypgra = 0.13 in 50 wt.% MDEA /water solutions and
Xumea = 0.11 in 30 wt.% MEA /water solutions).
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® Xupea = 0.03 (20 wt.% MDEA /water)
A Xupa =0.03 (10 wt.% MEA /water)
B Xupea = 0.06 (30 wt.% MDEA /water)
Xvea = 0.06 (20 wt.% MEA /water)
€ Xupea = 0.13 (50 wt.% MDEA /water)
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®  Xuea =0.11(30 wt.% MEA /water)

Figure S7: Comparison of (a) the self-diffusities of COy Do, and (b) the self-diffusities
of HaoS Dp,s in aqueous MDEA (this study) and MEA [13] solutions as a function of
temperature at 1bar. The self-diffusivities are corrected for finite-size effects using Eq. 1
of the main text. The point charges of MDEA and MEA [13] are scaled by 0.9 and 0.8,
respectively. Note that due to the difference in the molar weights of MDEA and MEA,
different weight percentages of MDEA and MEA can correspond to a similar molar fraction.
For example, Xypgra = 0.03 in 20 wt.% MDEA /water solutions while Xyga = 0.03 in 10

wt.% MDEA /water solutions.
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Figure S8: Computed values of (a) the self-diffusities of COy D¢o, and (b) the self-
diffusities of HaS Dp,s as a function of temperature and MDEA concentration in the
solution at 1bar. The self-diffusivities are corrected for finite-size effects using Eq. 1 of the
main text. The point charges of MDEA are scaled by 0.9. The dashed lines represent the
fits to the Arrhenius equation. The color code follows that of Fig. S5.
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Figure S9: Computed values of (a) the self-diffusities of COy D¢o, and (b) the self-
diffusities of HyS Dp,s as a function of temperature and MDEA concentration in the
solution at 1bar. The self-diffusivities are corrected for finite-size effects using Eq. 1 of
the main text. The point charges of MDEA and MEA [13] are scaled by 0.9 and 0.8,
respectively. The dashed lines represent the fits to the Speedy-Angell power equation [5].
The color code follows that of Fig. S5.
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Figure S10: Computed values of (a) the self-diffusities of CO2 Dco, and (b) the self-
diffusities of HyS Dp,s as a function of temperature and MDEA concentration in the
solution at 1bar. The self-diffusivities are corrected for finite-size effects using Eq. 1 of
the main text. The point charges of MDEA and MEA [13] are scaled by 0.9 and 0.8,
respectively. The dashed lines represent the fits to the VTF equation [6]. The color code
follows that of Fig. S5.
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Figure S11: Average number of hydrogen bonds per MDEA molecule between water-MDEA
and MDEA-MDEA pairs as a function of MDEA concentration in the solution at 313 K
and 1bar. Average number of hydrogen bonds are computed using VMD Hydrogen Bonds
plugin [14] with a cutoff distance of 3.5 A and a cutoff angle of 30° [15]. 2000 simulation
snapshots are used to compute average number of hydrogen bonds.
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