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S1. Speedy-Angell Power Equation and Vogel-Tamann-Fulcher Equa-
tion

The temperature dependence of values of Dgg¢ can be described by Speedy-
Angell power equation [1] and Vogel-Tamann-Fulcher (VTF) equation [2]. We
fit the values of Dggs of COy and HsS to Speedy-Angell power equation [1]

using:
T m
Dself = DO (7—; - 1) (Sl)
where Dy is the pre-exponential factor, T is the singularity temperature and

T is the absolute temperature.
We also fit the values of D of acid gases to VT'F equation [2] using:

Dself = eXp [T_—aﬂ - ry‘| (82>

where «, § and v are the fit parameters.

52



(a)S ° : | (b) 7.5 ° L] o
° 8 ° °
S X 501 e R
= ° = . ° ° .
g - 13 ° °
a7 2 ]
= L4 = 251 E
£ £
2 3 ° b 2 001 e o
g6 ° 8 . L4 °
g ° v § o5 b 1
& & = °
=l =] L4 [ ]
° g °
2 ° 2 °
55 ° ° ° E 5.0 °
iy : © o
-7.5
44 ©® [ ]
® ~10.0
290 300 310 320 330 340 350 290 300 310 320 330 340 350
T/ [K] T/ K]
(C) T T T T T T (d) °
5.0 o 4 °
[ ] ° ° ®
S [ X 3 ° °
~ —~ 2] @
2454 o H 2 [ ] o
g H ° H g | ° ° |
g o £ 2 °
= ° () =i [ ]
2 ° S ® o
5 4.0 $ ° 14
g ° ° - ° £ [ ° ° °
£ ° ° M £ ,1° ° i
§ 15 ° o o I s -
3% 8 b o °
J ° e g -1 o
A [ ] =
°
3.0 ] iy
290 300 310 320 330 340 350 290 300 310 320 330 340 350
T/ [K] T/[K]

Figure S1: Deviation of the simulated densities of (a,b) pure MEA and (c¢,d) 30 wt.%
MEA /water from experiments [3] as a function of temperature. Subfigures (a) and (c) show
the scaling of LJ the e parameters of MEA. Subfigures (b) and (d) show the scaling of the
point charges of MEA. The scaling factors are as follows: Red: x = 1.00; blue: y = 0.95;
green: x = 0.90; yellow: x = 0.85; purple: x = 0.80; brown: x = 0.75; cyan: y = 0.70.
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Table S1: Force field parameters for monoethanolamine (MEA). For Lennard-Jones (LJ)
interactions, the OPLS-AA [4, 5] force field was used while the atomic charges (correspond-
ing to a charge neutral molecule) were computed using quantum chemical calculations.
Quantum chemical calculations were performed using Gaussian09 [6] at second order
MAgller-Plesset perturbation theory (MP2) [7] level using the 6-3114+G(2d,2p) basis set.
Atomic charges listed in this table are scaled with x = 0.80.

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

Nrp 85.600 3.30  -0.686816
H, 1.0000 1.00 0.271816
Hy 1.0000 1.00 0.276432
Cr1 33.200 3.50  -0.100352
Cro 33.200 3.50 0.048976
Hr 7.5533 2.50 0.108248
Hro 7.5533 2.50 0.133688
Hrs 15.107 2.50 0.099312
Hry 15.107 2.50 0.106488
Ox 85.605 3.12  -0.628376
Ho 1.0000 1.00 0.370584
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Table S2: Force field parameters for carbon dioxide. The TraPPE [8] force field was used
for carbon dioxide.

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

O 79.0 3.05 -0.35
C 27.0 2.80 0.70
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Table S3: Force field parameters for hydrogen sulfide. The force field from KristAsf and

Lizsi [9] was used. X corresponds to the dummy charge site in force field developed by
KristAsf and Lizsi.

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

S 250.0 3.73 0.40
H 1.000 1.00 0.25
X 1.000 1.00 -0.90
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Table S4: Computed viscosities of pure MEA and 30 wt.% MEA solutions. The subscripts
in the second and third column show uncertainties computed as one standard deviation.

Viscosity / [cP]
Pure MEA 30 wt.% MEA /water

Temperature / [K]

293 26.26 5 2.69.1
298 20.05, ¢ 2.350.
303 16.144 2.1304
308 12.95, , 1.9705
313 10.70, ¢ 1.680.2
323 7.2206 1.3904
333 4.720.4 1 .200.1
343 3.200.6 0.9904
353 2.424 0.910,

Table S5: Computed self-diffusivities of MEA and water in pure MEA and 30 wt.% MEA
solutions. The subscripts in the second, third, and fourth column show uncertainties
computed as one standard deviation.

Dself / 10_11 X [m2 S_l]
Temperature / [K] “p o \MEA 30 wt.% MEA /water

MEA MEA Water
293 432, 3122,  72.42,,
298 5.621 35.225 5 82.5340
303 9.875.3 41.075 93.645 ¢
308 11.004 9 43.475 98.465 5
313 13.675.9 53.4543  118.9954
323 212115 642055  145.544.
333 30.831 8 74.68,6  172.677
343 464155  96.2079  206.14195
353 61.645 4 118.5035 256.6754
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Table S6: Computed self-diffusion coefficients of CO5 as a function of temperature and
MEA concentration in the solution. The subscripts show uncertainties computed as one
standard deviation.

Temperature / Dger / 1071 x [m? 571
K] 10 wt.% 20 wt% 30 wt.% 40 wt.% 50 wt.%
MEA /wa- MEA/wa- MEA/wa- MEA/wa- MEA/wa-
ter ter ter ter ter
293 212706 185815 106815  57los  2.8204
208 927651 221750 138415 69197  4.129,
303 23.671 g 25.461 g 14.185 ¢ 7.701 0 4.250 7
308 26.945 9 26.159 ¢ 16.99; 9 9.391.9 5.320.4
313 31.135 30.695 3 20.903 5 12.371 3 7.7105
323 36.295 4 34.444 4 19.6649 3 13.54¢ 9 8.473
333 39.259 1 38.075.3 25.9798 14.43: ¢ 10.021 g
343 46.425 43.295 5 29.51¢5 17915 10.364 7
353 50.959 5 50.832 9 35.304 3 19.069 5 14.1195
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Table S7: Computed self-diffusion coefficients of HoS as a function of temperature and
MEA concentration in the solution. The subscripts show uncertainties computed as one
standard deviation.

Temperature / Dgeir / 10719 x [m?s71]
K] 10wt.% 20 wt.% 30 wt.% 40 wt.% 50 wt.%
MEA /wa- MEA/wa- MEA/wa- MEA/wa- MEA/wa-
ter ter ter ter ter
293 163215 128614 9-290.8 4-290_4 2.400_2
298 16.10 4 12.951 1 10.09¢ 5 49703 3.26¢.3
303 17.14, 5 15.40¢ 7 11.244 6 6.31p.4 3.69¢.3
308 21.21; 5 16.3755 14.051 5 6.45¢ 5 4.159 3
313 25.133 9 18.7859¢ 15.581 4 8.260 8 4.830 5
323 28.039.4 23.189 1 19.43, 4 10.02¢ 5 6.19¢3
333 3138y, 272050 225755 12255  9.22)-
343 37.9153 33.3326 27.005.9 15.02¢9 10.61¢ 5
353 45.485 5 34.881 4 30.633 5 20.3219 13.239 5
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Table S8: Speedy-Angell power equation [1] (Dset = Do (Tl — 1) ) fit parameters (D,

Ts and m) and coefficient of determinations (R?) for Dge of COs in MEA /water solutions
for different MEA concentrations. The values of Dgeir of CO5 were fitted for a temperature
range of 293-353 K.

MEA concentration / [wt.%] Dy /[m?s™'] Ts/[K] m  R?

10 1.27 x 1078 238.84 1.23 0.991
20 1.25 x 1078 24144 1.19 0.990
30 8.63 x 107 220.23 1.80 0.971
40 480 x 1079  282.68 0.65 0.978
50 433 x 1079  280.31 0.87 0.961

Table S9: Speedy-Angell power equation [1] (Dser = Do (Tl - 1) ) fit parameters (Do,

Ts and m) and coefficient of determinations (R?) for Dger of HoS in MEA /water solutions
for different MEA concentrations. The values of Dger of HoS were fitted for a temperature
range of 293-353 K.

MEA concentration / [wt.%] Dy / [m?s™'] Ts/[K] m  R?

10 4.31 x 1071 120.58 3.57 0.985
20 1.11 x 1078 245.76  1.36 0.988
30 1.08 x 1078 258.05 1.26 0.997
40 3.63x107%  0.2031 7.94 0.992
20 6.78 x 107° 23498 237 0.993
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Table S10: Vogel-Tamann-Fulcher (VTF) equation [2] (Dset = exp [T;—Ofe — 'y]) fit param-

eters (a, (3, 7) and coefficient of determinations (R?) for Dyes of COy in MEA /water
solutions for different MEA concentrations. The values of Dg.r of CO5 were fitted for a
temperature range of 293-353 K.

MEA concentration / [wt.%] « 64 ¥ R?
10 385.62 161.30 17.08 0.992
20 432.29 151.94 16.97 0.990
30 861.74 101.79 16.04 0.971
40 78.726 254.40 19.28 0.979
50 133.60 243.50 19.22 0.960

Table S11: Vogel-Tamann-Fulcher (VTF) equation [2] (Dset = exp {T_—f‘ﬁ — ’y}) fit param-

eters (a, 3, ) and coefficient of determinations (R?) for Dges of HaS in MEA /water
solutions for different MEA concentrations. The values of Dg.r of HoS were fitted a the
temperature range of 293-353 K.

MEA concentration / [wt.%)] « 6} v R?
10 3069.55 -93.855 12.35 0.985
20 367.787 179.11 17.33 0.989
30 300.548 199.11 17.65 0.997
40 208598 -2604.8 -50.49 0.992
50 804.827 150.63 16.46 0.993
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Figure S2: Computed values of Dyt of (a,c) CO5 and (b,d) HaS as a function of temperature
and MEA concentration in the solution. The dashed lines represent the fits to (a,b) Speedy-
Angell power equation [1] and (c,d) Vogel-Tamann-Fulcher equation [2].
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Figure S3: Computed viscosities of MEA /water solutions as a function of temperature and
MEA concentration in the solution.
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Figure S4: Computed values of Dger of (a) water and (b) MEA molecules as a function of
temperature and MEA concentration in the solution.
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