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Comparison of the Marx1 and Vrabec2 H2 force fields for the prediction of H2 self-

diffusivities (finite-size corrected3) and solubilities in pure TIP4P/2005 water (Figure S1);

Influence of OH– ion size on densities, and viscosities at 1 bar and 298 K (Figure S2); Radial

Distribution Functions (RDFs) of cation-anion, cation-anion, and anion-anion of NaOH, and

KOH solutions at 1 bar and 298 K (Figure S3); Variation of densities and dynamic viscosities

for a pressure range of 1-100 bar at 298 K for different concentrations of aqueous NaOH and

KOH (Figure S4); Engineering fits for experimental and simulation data for diffusivities of

H2 and O2 in aqueous NaOH and KOH solutions (Figure S5); Solubilities of H2 and O2 for a

pressure range of 1-100 bar at 298 K in pure water calculated using Monte Carlo simulations

(Figure S6); Engineering fits for experimental and simulation data for solubilities of H2 and

O2 in aqueous NaOH and KOH solutions (Figure S7); Force field details for TIP4P/2005

water4 (Table S1), Vrabec2 H2 (Table S2), Marx1 H2 (Table S2), and Bohn5 O2 (Table S3);
6

Number of Na+ (Table S4) and K+ (Table S5) ions used for Molecular Dynamics and Monte

Carlo simulations and the respective electrolyte weight percentages (wt%), molalities, and

molarities (at 298 K and 1 bar); Raw data for densities, viscosities, and self-diffusivities of

H2 and O2 at various temperatures and concentrations of aqueous KOH at 1 bar (Table S6)

and 100 bar (Table S7); Raw data for densities, viscosities, and self-diffusivities of H2 and O2

at various temperatures and concentrations of aqueous NaOH at 1 bar (Table S8), and 100

bar (Table S9); Raw data for excess chemical potentials, Henry coefficients, and solubilities

of H2 and O2 at various temperatures and concentrations of aqueous KOH (Table S10) and

NaOH (Table S11) at 1 bar;
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Figure S1: Computed H2 (a) solubilities and (b) self-diffusivities as a function of tem-
perature in pure water (TIP4P/20054) at 1 bar. The H2 solubilities are calculated using
the single site Vrabec force field2 and the three site Marx force field.1 The solubilities are
computed based on Henry coefficients computed using Continuous Fractional Component
(CFC)7–11 Monte Carlo simulations using Equations 3-5 of the main text. The experimental
H2 solubilities provided by Walker et al.12 (Triangles), and the experimental fit by Young
et al.13 (shown as a line) are also plotted in (a). The experimental fit of Young et al.13

provides the solubilities in units of mole fraction. This unit is converted to mol/L using the
Olsson fit14 for densities at different temperatures. Tsimpanogiannis et al.15 have found that
existing experimental data sets for diffusivities of H2 in pure water at various temperatures
at 1 bar fall between two distinct correlations. These correlations are referred to as Exp Fit
1 (upper limit) and Exp Fit 2 (lower limit), and are shown as lines. The H2 self-diffusivities
in water using the Marx force field1 are computed by Tsimpanogiannis et al.16 The Marx
force field1 provides a better prediction of the H2 solubilities and is used further for solubility
predictions in aqueous NaOH and KOH solutions. For H2 self-diffusivities, both force fields
provide similar results. The Vrabec force field2 is used for self-diffusion predictions as it
allows the use of the SHAKE algorithm17 in LAMMPS.18 For the Marx force field1 (linear
model with three sites), the SHAKE algorithm in LAMMPS does not work.17
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Figure S2: Computed densities ((a), (b)), and viscosities ((c), (d)) of aqueous NaOH ((a),
(c)), and KOH ((b), (d)) solutions as functions of electrolyte concentrations at 298 K, and
1 bar. The TIP4P/2005 water model,4 and the Madrid-Transport Na+ and K+ models19

are used for the MD simulations. Three different OH– models are shown in (a)-(d). FF1
has a total charge of -0.75 [e], with a σOO (Lennard-Jones sigma parameter of the O atom
in OH– ) of 3.65 Å. FF2 has a total charge of -0.85 [e], with a σOO of 3.85 Å, and FF5 has
a total charge of -0.85 [e], with a σOO of 3.65 Å. All three models have a ϵOO/kB (Lennard-
Jones epsilon parameter of the O atom in OH– ) of 30.19 K, a ϵHH/kB (Lennard-Jones epsilon
parameter of the H atom in OH– ) of 22.13 K, and a σHH (Lennard-Jones sigma parameter
of the H atom in OH– ) of 1.443 Å. All the details of the FF1 and FF2 model are shown in
Table 2 of the main manuscript. FF5 has the same qO (charge of O atom in OH– ) and qH
(charge of H atom in OH– ) as the FF2 model. Changing the total charge (qOH) from -0.75
to -0.85, while keeping the σOO constant (comparison between FF1, and FF5) leads to a
slight increase in densities, and a significant increase in the computed viscosities. Reducing
the σOO constant from 3.85 Å, to 3.65 Å at constant qOH (and partial charges), also leads to
an increase in the computed densities, and shear viscosities. Decreasing σOO (i.e., shifting
the first hydration shell closer towards the O-atom), and changing qOH from -0.75 to -0.85,
lowers the total volume of the system, and increases the interaction energy between the OH–

and the molecules in its first hydration shell. The experimental correlations of Gilliam et
al.20 (densities), and Guo et al.21 (dynamic viscosities) are used for aqueous KOH solutions
at 298 K and 1 bar and are plotted as lines. For aqueous NaOH solutions, the experimental
correlations of Olsson et al.14 are used for densities and dynamic viscosities.
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Figure S3: Computed radial distribution functions (g(r)) for (a) Na+(NaOH)−O(NaOH)
and K+(KOH)−O(KOH), and (b) Na+(NaOH)-Na+(NaOH) and K+(KOH)-K+(KOH), and
(c) O(NaOH)-O(NaOH) and O(KOH)-O(KOH) as functions of radial distance r (Å), at
298 K, 1 bar, and a concentration of 5 mol/kg (corresponding to a molarity of 4.98 mol/L
for NaOH, and 4.68 mol/L KOH). The FF1 OH– model (as shown in Table 2 of the main
manuscript), in combination with the TIP4P/2005 water model,4 and the Madrid-Transport
Na+, and K+ models19 are used for the MD simulations.
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Figure S4: Computed densities (a)-(b) and dynamic viscosities (c)-(d) of alkaline solutions
as a function of KOH ((a),(c)) and NaOH ((b),(d)) concentrations at 298 K. Three different
pressures are considered, i.e. 1, 50, and 100 bar. The experimental correlations of Gilliam et
al.20 (densities), and Guo et al.21 (dynamic viscosities) are used for aqueous KOH solutions
at 298 K and 1 bar and plotted as lines. For aqueous NaOH solutions, the experimental
correlations of Olsson et al.14 are used for densities and dynamic viscosities.
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Figure S5: Fitting of computed H2 and O2 self-diffusivities as functions of the electrolyte
(KOH and NaOH) concentrations and temperatures at 1 bar. All self-diffusivities are system-
size corrected using the Yeh-Hummer equation.3,22–24 Equation 7 of the main text is used for
fitting the experimental data (a)-(b) of Tham et al.12,25 and the simulation results (c)-(f).
These fits are shown as lines. Tham et al.12,25 report H2 and O2 solubilities at different
temperatures as a function of concentrations in units of KOH weight percent (wt%). This
unit is converted to mol/L using the density correlation provided by Gilliam et al.20 The
engineering equations for the self-diffusivities (as discussed in the main text), as shown by
the lines, provide excellent fits for both the experiments and simulation results.
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Figure S6: Computed solubilities of the (a) H2 (Marx force field1), and (b) O2(Bohn force
field5) in water (TIP4P/20054) as functions of H2 and O2 partial pressure at 298 K. The
solubilities are computed based on Henry coefficients computed using Continuous Fractional
Component (CFC)7–11 Monte Carlo simulations using Equations 3-5 of the main text. Up
to ca. 100 bar, the solubilities can be described using Henry’s law.
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Figure S7: Fitting of computed H2, and O2 solubilities as functions of the electrolyte
(NaOH and KOH) concentrations and temperatures at H2 and O2 partial pressures of 1 bar.
Equations 8-9 of the main text are used for fitting the experimental data (a)-(b) of Walker
et al.12 and the simulation results (c)-(f). These fits are shown as lines. Walker et al.12 show
H2 and O2 solubilities at different temperatures as a function of concentrations in units of
KOH weight percent (wt%). This unit is converted to mol/L using the density correlation
provided by Gilliam et al.20 The engineering equations for the solubilities (as discussed in
the main manuscript), indicated by the lines, provide excellent fits for both the experiments
and simulation results.
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Table S1: Force field parameters for the TIP4P/20054 rigid water model. ϵ and σ are the
Lennard-Jones parameters and the values of q are the atomic partial charges. lO−H is the
O− H bond length and H-Ô-H is the H2O bond angle.

H-Ô-H / [°] 104.52
lO−H / [Å] 0.9572
σHH / [Å] 0
σOO / [Å] 3.1589
ϵHH/kB / [K] 0
ϵOO/kB / [K] 93.2
qH / [e] 0.5564
qO / [e] -1.1128

Table S2: Force field parameters for the hydrogen (H2) models used. ϵ and σ are the
Lennard-Jones parameters and the values of q are the atomic partial charges. For the three-
site Marx model,1 the bond length is fixed to 0.74Å. L represents the dummy site in the
Marx model, which is placed at the center of the two H atoms.

Vrabec2 Marx1

ϵHH/kB / [K] 25.84 -
σHH/ [Å] 3.0366 -
qL/ [e] - -0.936
qH/ [e] - 0.468
ϵLL/kB / [K] - 36.7
σLL/ [Å] - 2.958

Table S3: Force field parameters for the two-site Bohn model for O2.
5 ϵ and σ are the

Lennard-Jones parameters and q is the atomic partial charge. The O − O bond length
(lO−O) is fixed at 0.706 Å.

lO−O / [Å] 0.9572
σOO / [Å] 3.2104
ϵOO/kB / [K] 37.99
qO / [e] 0
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Table S4: Number of Na+ ions (which is equal to the number of OH– ions) used for Molec-
ular Dynamics (MD) and Monte Carlo simulations (MC) and the corresponding molalities
(mol/kg), electrolyte weight percentages (wt%), and molarities (mol/L, at 298 K and 1 bar).
In MD, the simulation box contains 700 water molecules and in MC there are 300 water
molecules. The complete raw data (with molarities, densities, and viscosities) at different
temperatures is shown in Tables S8 (1 bar) and S9 (100 bar).

No. Na+ Molality (mol/kg water) Electrolyte wt% Molarity (mol/L)
25 1.98 0.074 1.98

MD 50 3.97 0.137 3.94
76 6.03 0.194 5.94
101 8.02 0.243 7.80
11 2.04 0.075 2.04

MC 22 4.07 0.140 4.07
32 5.93 0.192 5.87
43 7.96 0.242 7.79

Table S5: Number of K+ ions (which is equal to the number of OH– ions) used for Molec-
ular Dynamics (MD) and Monte Carlo simulations (MC) and the corresponding molalities
(mol/kg), electrolyte weight percentages (wt%), and molarities (mol/L, at 298 K and 1 bar).
In MD the simulation box contains 700 water molecules and in MC there are 300 water
molecules. The complete raw data (with molarities, densities, and viscosities) at different
temperatures is shown in Tables S6 (1 bar) and S7 (100 bar).

No. K+ Molality (mol/kg water) Electrolyte wt% Molarity (mol/L)
25 1.98 0.100 1.93

MD 50 3.97 0.182 3.75
76 6.03 0.253 5.52
101 8.02 0.310 7.09
11 2.04 0.103 1.99

MC 22 4.07 0.186 3.87
32 5.93 0.250 5.46
43 7.96 0.309 7.09

S11



T
a
b
le

S
6
:
D
en
si
ti
es

(ρ
in

u
n
it
s
of

k
g/
m

3
),

d
y
n
am

ic
v
is
co
si
ti
es

(η
in

u
n
it
s
of

m
P
a
s)
,
se
lf
-d
iff
u
si
v
it
ie
s
of

h
y
d
ro
ge
n
(D

s,
H

2
,
in

u
n
it
s
of

10
−
9
m

2
/s
)
an

d
ox
y
ge
n
(D

s,
H

2
,
in

u
n
it
s
of

10
−
9
m

2
/s
)
at

d
iff
er
en
t
te
m
p
er
at
u
re
s
(T

,
in

u
n
it
s
of

K
),

an
d
co
n
ce
n
tr
at
io
n
s

of
K
O
H

at
1
b
ar
.

T
h
e
m
ol
al
it
ie
s
(m

,
in

u
n
it
s
of

m
ol
/k

g)
an

d
m
ol
ar
it
ie
s
(C

,
in

u
n
it
s
of

m
ol
/L

)
ar
e
sh
ow

n
.

T
h
e
st
an

d
ar
d

d
ev
ia
ti
on

s
(σ
)
ar
e
li
st
ed

fo
r
ea
ch

re
sp
ec
ti
ve

q
u
an

ti
ty

(i
n
th
e
sa
m
e
u
n
it
).

T
h
e
T
IP

4P
/2
00
5
w
at
er

m
o
d
el
,4

th
e
V
ra
b
ec

H
2
m
o
d
el
,2

th
e
B
oh

n
O

2
m
o
d
el
,5

th
e
M
ad

ri
d
-T
ra
n
sp
or
t
m
o
d
el

1
9
(f
or

K
+
),
an

d
th
e
n
ew

ly
p
ro
p
os
ed

O
H

–
m
o
d
el
(s
ee

th
e
m
ai
n
te
x
t)

ar
e
u
se
d

fo
r
p
ro
d
u
ci
n
g
th
es
e
re
su
lt
s.

T
m

C
ρ

σ
ρ

η
σ
η

D
s,
H

2
σ
D

s,
H
2

D
s,
O

2
σ
D

s,
O
2

29
8.
00

0.
00

0.
00

99
7.
20

1.
97

0.
85

0.
03

4.
46

0.
27

2.
24

0.
15

29
8.
00

1.
98

1.
93

10
86
.0
0

0.
77

1.
09

0.
02

3.
36

0.
18

1.
83

0.
19

29
8.
00

3.
97

3.
75

11
62
.0
0

1.
02

1.
32

0.
04

2.
77

0.
15

1.
53

0.
12

29
8.
00

6.
03

5.
52

12
30
.0
0

0.
88

1.
74

0.
06

2.
09

0.
15

1.
17

0.
09

29
8.
00

8.
02

7.
09

12
87
.0
0

0.
77

2.
19

0.
16

1.
66

0.
12

0.
98

0.
08

32
3.
00

0.
00

0.
00

98
6.
90

0.
94

0.
53

0.
03

7.
04

0.
43

3.
92

0.
05

32
3.
00

1.
98

1.
91

10
73
.0
0

1.
50

0.
68

0.
01

5.
10

0.
73

2.
92

0.
31

32
3.
00

3.
97

3.
70

11
46
.0
0

1.
24

0.
89

0.
05

4.
48

0.
16

2.
53

0.
11

32
3.
00

6.
03

5.
44

12
13
.0
0

1.
25

1.
11

0.
03

3.
62

0.
56

1.
97

0.
13

32
3.
00

8.
02

7.
00

12
71
.0
0

1.
44

1.
45

0.
12

2.
92

0.
25

1.
56

0.
10

33
3.
00

0.
00

0.
00

98
2.
80

0.
73

0.
47

0.
02

8.
38

0.
44

4.
40

0.
25

33
3.
00

1.
98

1.
90

10
67
.0
0

0.
61

0.
59

0.
02

6.
37

0.
24

3.
46

0.
18

33
3.
00

3.
97

3.
68

11
40
.0
0

1.
00

0.
75

0.
01

5.
48

0.
21

3.
00

0.
08

33
3.
00

6.
03

5.
41

12
06
.0
0

1.
16

0.
95

0.
02

4.
40

0.
38

2.
33

0.
22

33
3.
00

8.
02

6.
95

12
62
.0
0

0.
84

1.
16

0.
07

3.
52

0.
13

1.
85

0.
14

34
3.
00

0.
00

0.
00

97
5.
10

0.
33

0.
41

0.
02

9.
46

0.
46

5.
30

0.
18

34
3.
00

1.
98

1.
89

10
62
.0
0

0.
35

0.
51

0.
01

7.
76

0.
18

4.
19

0.
22

34
3.
00

3.
97

3.
66

11
33
.0
0

0.
49

0.
64

0.
01

6.
33

0.
22

3.
43

0.
26

34
3.
00

6.
03

5.
38

11
98
.0
0

1.
29

0.
86

0.
02

4.
69

0.
27

2.
67

0.
21

34
3.
00

8.
02

6.
91

12
55
.0
0

0.
99

1.
01

0.
02

4.
15

0.
23

2.
39

0.
14

35
3.
00

0.
00

0.
00

97
0.
30

0.
77

0.
35

0.
01

10
.9
4

0.
30

5.
96

0.
69

35
3.
00

1.
98

1.
87

10
54
.0
0

0.
66

0.
45

0.
01

8.
70

0.
36

4.
58

0.
51

35
3.
00

3.
97

3.
63

11
25
.0
0

0.
63

0.
57

0.
02

6.
61

0.
52

4.
15

0.
14

35
3.
00

6.
03

5.
34

11
90
.0
0

0.
82

0.
74

0.
01

5.
65

0.
39

3.
43

0.
11

35
3.
00

8.
02

6.
86

12
46
.0
0

1.
38

0.
90

0.
04

4.
83

0.
17

2.
90

0.
15

S12



T
a
b
le

S
7
:
D
en
si
ti
es

(ρ
in

u
n
it
s
of

k
g/
m

3
),

d
y
n
am

ic
v
is
co
si
ti
es

(η
in

u
n
it
s
of

m
P
a
s)
,
se
lf
-d
iff
u
si
v
it
ie
s
of

h
y
d
ro
ge
n
(D

s,
H

2
,
in

u
n
it
s
of

10
−
9
m

2
/s
)
an

d
ox
y
ge
n
(D

s,
H

2
,
in

u
n
it
s
of

10
−
9
m

2
/s
)
at

d
iff
er
en
t
te
m
p
er
at
u
re
s
(T

,
in

u
n
it
s
of

K
),

an
d
co
n
ce
n
tr
at
io
n
s

of
K
O
H

at
10
0
b
ar
.
T
h
e
m
ol
al
it
ie
s
(m

,
in

u
n
it
s
of

m
ol
/k

g)
an

d
m
ol
ar
it
ie
s
(C

,
in

u
n
it
s
of

m
ol
/L

)
ar
e
sh
ow

n
.
T
h
e
st
an

d
ar
d

d
ev
ia
ti
on

s
(σ
)
ar
e
li
st
ed

fo
r
ea
ch

re
sp
ec
ti
ve

q
u
an

ti
ty

(i
n
th
e
sa
m
e
u
n
it
).

T
h
e
T
IP

4P
/2
00
5
w
at
er

m
o
d
el
,4

th
e
V
ra
b
ec

H
2
m
o
d
el
,2

th
e
B
oh

n
O

2
m
o
d
el
,5

th
e
M
ad

ri
d
-T
ra
n
sp
or
t
m
o
d
el

1
9
(f
or

K
+
),
an

d
th
e
n
ew

ly
p
ro
p
os
ed

O
H

–
m
o
d
el
(s
ee

th
e
m
ai
n
te
x
t)

ar
e
u
se
d

fo
r
p
ro
d
u
ci
n
g
th
es
e
re
su
lt
s.

T
m

C
ρ

σ
ρ

η
σ
η

D
s,
H

2
σ
D

s,
H
2

D
s,
O

2
σ
D

s,
O
2

29
8.
00

0.
00

0.
00

10
02
.0
0

0.
57

0.
85

0.
03

4.
24

0.
30

2.
19

0.
15

29
8.
00

1.
98

1.
94

10
91
.0
0

0.
55

1.
08

0.
05

3.
36

0.
24

1.
79

0.
11

29
8.
00

3.
97

3.
76

11
65
.0
0

1.
07

1.
35

0.
04

2.
63

0.
29

1.
30

0.
20

29
8.
00

6.
03

5.
53

12
33
.0
0

1.
15

1.
70

0.
06

2.
11

0.
13

1.
21

0.
06

29
8.
00

8.
02

7.
11

12
90
.0
0

1.
97

2.
29

0.
09

1.
54

0.
04

0.
91

0.
07

32
3.
00

0.
00

0.
00

99
2.
10

0.
59

0.
55

0.
02

6.
81

0.
30

3.
72

0.
19

32
3.
00

1.
98

1.
91

10
77
.0
0

0.
61

0.
68

0.
02

5.
68

0.
37

3.
00

0.
17

32
3.
00

3.
97

3.
71

11
50
.0
0

0.
64

0.
87

0.
03

4.
29

0.
17

2.
42

0.
17

32
3.
00

6.
03

5.
46

12
17
.0
0

0.
96

1.
11

0.
06

3.
48

0.
21

2.
05

0.
13

32
3.
00

8.
02

7.
00

12
71
.0
0

0.
74

1.
38

0.
02

2.
95

0.
35

1.
47

0.
27

33
3.
00

0.
00

0.
00

98
7.
20

0.
75

0.
46

0.
02

7.
50

0.
36

4.
53

0.
14

33
3.
00

1.
98

1.
90

10
71
.0
0

1.
73

0.
60

0.
03

6.
34

0.
27

3.
55

0.
33

33
3.
00

3.
97

3.
69

11
44
.0
0

0.
84

0.
78

0.
01

5.
24

0.
26

2.
95

0.
21

33
3.
00

6.
03

5.
43

12
10
.0
0

1.
24

0.
97

0.
01

4.
22

0.
34

2.
40

0.
14

33
3.
00

8.
02

6.
97

12
65
.0
0

1.
18

1.
20

0.
01

3.
21

0.
38

2.
02

0.
13

34
3.
00

0.
00

0.
00

98
0.
60

1.
35

0.
39

0.
01

9.
75

0.
60

5.
13

0.
50

34
3.
00

1.
98

1.
89

10
65
.0
0

0.
81

0.
54

0.
03

7.
13

0.
46

4.
19

0.
12

34
3.
00

3.
97

3.
67

11
37
.0
0

1.
54

0.
66

0.
03

5.
85

0.
18

3.
37

0.
35

34
3.
00

6.
03

5.
39

12
02
.0
0

0.
65

0.
84

0.
03

4.
65

0.
51

2.
77

0.
19

34
3.
00

8.
02

6.
92

12
57
.0
0

1.
67

1.
06

0.
03

4.
11

0.
16

2.
31

0.
11

35
3.
00

0.
00

0.
00

97
4.
30

0.
87

0.
36

0.
01

10
.5
4

0.
18

6.
27

0.
36

35
3.
00

1.
98

1.
88

10
58
.0
0

0.
99

0.
46

0.
01

7.
98

0.
68

4.
85

0.
25

35
3.
00

3.
97

3.
65

11
29
.0
0

0.
86

0.
59

0.
01

6.
41

0.
69

3.
89

0.
29

35
3.
00

6.
03

5.
36

11
95
.0
0

0.
91

0.
74

0.
03

5.
53

0.
22

3.
23

0.
37

35
3.
00

8.
02

6.
88

12
49
.0
0

0.
93

0.
92

0.
04

4.
68

0.
16

2.
65

0.
18

S13



T
a
b
le

S
8
:
D
en
si
ti
es

(ρ
in

u
n
it
s
of

k
g/
m

3
),

d
y
n
am

ic
v
is
co
si
ti
es

(η
in

u
n
it
s
of

m
P
a
s)
,
se
lf
-d
iff
u
si
v
it
ie
s
of

h
y
d
ro
ge
n
(D

s,
H

2
,
in

u
n
it
s
of

10
−
9
m

2
/s
)
an

d
ox
y
ge
n
(D

s,
H

2
,
in

u
n
it
s
of

10
−
9
m

2
/s
)
at

d
iff
er
en
t
te
m
p
er
at
u
re
s
(T

,
in

u
n
it
s
of

K
),

an
d
co
n
ce
n
tr
at
io
n
s

of
N
aO

H
at

1
b
ar
.
T
h
e
m
ol
al
it
ie
s
(m

,
in

u
n
it
s
of

m
ol
/k

g)
an

d
m
ol
ar
it
ie
s
(C

,
in

u
n
it
s
of

m
ol
/L

)
ar
e
sh
ow

n
.
T
h
e
st
an

d
ar
d

d
ev
ia
ti
on

s
(σ
)
ar
e
li
st
ed

fo
r
ea
ch

re
sp
ec
ti
ve

q
u
an

ti
ty

(i
n
th
e
sa
m
e
u
n
it
).

T
h
e
T
IP

4P
/2
00
5
w
at
er

m
o
d
el
,4

th
e
V
ra
b
ec

H
2
m
o
d
el
,2

th
e
B
oh

n
O

2
m
o
d
el
,5

th
e
M
ad

ri
d
-T
ra
n
sp
or
t
m
o
d
el

1
9
(f
or

N
a+

),
an

d
th
e
n
ew

ly
p
ro
p
os
ed

O
H

–
m
o
d
el

(s
ee

th
e
m
ai
n
te
x
t)

ar
e

u
se
d
fo
r
p
ro
d
u
ci
n
g
th
es
e
re
su
lt
s.

T
m

C
ρ

σ
ρ

η
σ
η

D
s,
H

2
σ
D

s,
H
2

D
s,
O

2
σ
D

s,
O
2

29
8.
00

1.
98

1.
98

10
81
.0
0

0.
92

1.
33

0.
06

3.
05

0.
17

1.
64

0.
12

29
8.
00

3.
97

3.
94

11
57
.0
0

1.
56

2.
15

0.
07

2.
10

0.
23

1.
00

0.
08

29
8.
00

6.
03

5.
94

12
28
.0
0

1.
33

3.
80

0.
14

1.
31

0.
11

0.
67

0.
08

29
8.
00

8.
02

7.
80

12
91
.0
0

2.
15

7.
69

0.
46

0.
74

0.
05

0.
37

0.
04

32
3.
00

1.
98

1.
95

10
69
.0
0

1.
73

0.
80

0.
01

4.
66

0.
39

2.
75

0.
25

32
3.
00

3.
97

3.
90

11
43
.0
0

1.
29

1.
25

0.
02

3.
75

0.
92

1.
94

0.
22

32
3.
00

6.
03

5.
86

12
12
.0
0

1.
07

2.
19

0.
12

2.
41

0.
51

1.
29

0.
08

32
3.
00

8.
02

7.
71

12
75
.0
0

1.
28

3.
55

0.
20

1.
47

0.
38

0.
82

0.
05

33
3.
00

1.
98

1.
94

10
63
.0
0

1.
12

0.
68

0.
03

5.
89

0.
38

3.
21

0.
52

33
3.
00

3.
97

3.
87

11
36
.0
0

0.
59

1.
07

0.
05

3.
99

0.
55

2.
25

0.
19

33
3.
00

6.
03

5.
83

12
06
.0
0

0.
79

1.
67

0.
06

2.
85

0.
15

1.
58

0.
08

33
3.
00

8.
02

7.
66

12
67
.0
0

1.
15

2.
94

0.
09

1.
85

0.
18

1.
01

0.
06

34
3.
00

1.
98

1.
93

10
56
.0
0

0.
99

0.
60

0.
02

6.
89

0.
41

4.
02

0.
15

34
3.
00

3.
97

3.
85

11
29
.0
0

1.
32

0.
90

0.
03

5.
05

0.
32

2.
84

0.
28

34
3.
00

6.
03

5.
79

11
98
.0
0

1.
38

1.
43

0.
10

3.
17

0.
51

1.
94

0.
13

34
3.
00

8.
02

7.
61

12
60
.0
0

1.
95

2.
21

0.
23

2.
14

0.
40

1.
22

0.
13

35
3.
00

1.
98

1.
92

10
50
.0
0

1.
29

0.
52

0.
01

8.
07

0.
33

4.
20

0.
47

35
3.
00

3.
97

3.
82

11
22
.0
0

0.
20

0.
78

0.
02

5.
61

0.
23

3.
49

0.
21

35
3.
00

6.
03

5.
76

11
91
.0
0

1.
22

1.
18

0.
07

4.
12

0.
25

2.
28

0.
12

35
3.
00

8.
02

7.
57

12
53
.0
0

0.
86

1.
93

0.
10

2.
63

0.
38

1.
59

0.
17

S14



T
a
b
le

S
9
:
D
en
si
ti
es

(ρ
in

u
n
it
s
of

k
g/
m

3
),

d
y
n
am

ic
v
is
co
si
ti
es

(η
in

u
n
it
s
of

m
P
a
s)
,
se
lf
-d
iff
u
si
v
it
ie
s
of

h
y
d
ro
ge
n
(D

s,
H

2
,
in

u
n
it
s
of

10
−
9
m

2
/s
)
an

d
ox
y
ge
n
(D

s,
H

2
,
in

u
n
it
s
of

10
−
9
m

2
/s
)
at

d
iff
er
en
t
te
m
p
er
at
u
re
s
(T

,
in

u
n
it
s
of

K
),

an
d
co
n
ce
n
tr
at
io
n
s

of
N
aO

H
at

10
0
b
ar
.
T
h
e
m
ol
al
it
ie
s
(m

,
in

u
n
it
s
of

m
ol
/k

g)
an

d
m
ol
ar
it
ie
s
(C

,
in

u
n
it
s
of

m
ol
/L

)
ar
e
sh
ow

n
.
T
h
e
st
an

d
ar
d

d
ev
ia
ti
on

s
(σ
)
ar
e
li
st
ed

fo
r
ea
ch

re
sp
ec
ti
ve

q
u
an

ti
ty

(i
n
th
e
sa
m
e
u
n
it
).

T
h
e
T
IP

4P
/2
00
5
w
at
er

m
o
d
el
,4

th
e
V
ra
b
ec

H
2
m
o
d
el
,2

th
e
B
oh

n
O

2
m
o
d
el
,5

th
e
M
ad

ri
d
-T
ra
n
sp
or
t
m
o
d
el

1
9
(f
or

N
a+

),
an

d
th
e
n
ew

ly
p
ro
p
os
ed

O
H

–
m
o
d
el

(s
ee

th
e
m
ai
n
te
x
t)

ar
e

u
se
d
fo
r
p
ro
d
u
ci
n
g
th
es
e
re
su
lt
s.

T
m

C
ρ

σ
ρ

η
σ
η

D
s,
H

2
σ
D

s,
H
2

D
s,
O

2
σ
D

s,
O
2

29
8.
00

1.
98

1.
98

10
85
.0
0

0.
88

1.
29

0.
04

2.
87

0.
16

1.
52

0.
18

29
8.
00

3.
97

3.
96

11
61
.0
0

0.
99

2.
11

0.
12

3.
02

0.
27

1.
04

0.
08

29
8.
00

6.
03

5.
96

12
31
.0
0

1.
86

3.
85

0.
21

1.
67

0.
34

0.
69

0.
09

29
8.
00

8.
02

7.
82

12
95
.0
0

0.
78

7.
55

0.
14

1.
26

0.
06

0.
40

0.
01

32
3.
00

1.
98

1.
96

10
73
.0
0

1.
37

0.
81

0.
04

0.
63

0.
25

2.
74

0.
11

32
3.
00

3.
97

3.
90

11
46
.0
0

1.
24

1.
25

0.
04

5.
01

0.
22

1.
95

0.
12

32
3.
00

6.
03

5.
88

12
15
.0
0

1.
95

2.
15

0.
08

3.
46

0.
20

1.
23

0.
11

32
3.
00

8.
02

7.
72

12
77
.0
0

1.
33

3.
70

0.
31

2.
25

0.
42

0.
80

0.
10

33
3.
00

1.
98

1.
95

10
66
.0
0

0.
82

0.
70

0.
03

1.
46

0.
41

3.
25

0.
11

33
3.
00

3.
97

3.
88

11
39
.0
0

0.
72

1.
06

0.
09

5.
68

0.
32

2.
36

0.
15

33
3.
00

6.
03

5.
85

12
09
.0
0

0.
61

1.
76

0.
07

4.
13

0.
21

1.
53

0.
15

33
3.
00

8.
02

7.
68

12
71
.0
0

1.
01

2.
78

0.
11

2.
70

0.
12

1.
03

0.
08

34
3.
00

1.
98

1.
94

10
60
.0
0

0.
46

0.
61

0.
02

2.
00

0.
11

3.
99

0.
18

34
3.
00

3.
97

3.
86

11
33
.0
0

0.
57

0.
90

0.
04

6.
62

0.
50

2.
69

0.
14

34
3.
00

6.
03

5.
81

12
02
.0
0

1.
37

1.
43

0.
05

5.
01

0.
40

1.
99

0.
06

34
3.
00

8.
02

7.
63

12
62
.0
0

1.
31

2.
25

0.
04

2.
79

1.
08

1.
19

0.
12

35
3.
00

1.
98

1.
93

10
54
.0
0

1.
08

0.
53

0.
02

2.
20

0.
02

4.
37

0.
26

35
3.
00

3.
97

3.
84

11
26
.0
0

1.
09

0.
78

0.
02

7.
94

0.
24

3.
37

0.
27

35
3.
00

6.
03

5.
78

11
95
.0
0

0.
73

1.
24

0.
04

5.
77

0.
49

2.
31

0.
09

35
3.
00

8.
02

7.
59

12
56
.0
0

1.
70

1.
95

0.
03

4.
00

0.
16

1.
59

0.
09

S15



T
a
b
le

S
1
0
:
E
x
ce
ss

ch
em

ic
al

p
ot
en
ti
al
s
(µ

ex
in

u
n
it
s
of

k
B
T
),
H
en
ry

co
effi

ci
en
ts

(H
in

u
n
it
s
of

10
3
b
ar
),
so
lu
b
il
it
ie
s
(S

,
in

u
n
it
s

of
10

−
3
m
ol
/L

)
of

h
y
d
ro
ge
n
(H

2
)
an

d
ox
y
ge
n
(O

2
)
at

d
iff
er
en
t
te
m
p
er
at
u
re
s
(T

,
in

u
n
it
s
of

K
),

an
d
co
n
ce
n
tr
at
io
n
s
of

K
O
H

at
1
b
ar
.
T
h
e
m
ol
al
it
ie
s
(m

,
in

u
n
it
s
of

m
ol
/k

g)
an

d
m
ol
ar
it
ie
s
(C

,
in

u
n
it
s
of

m
ol
/L

)
ar
e
li
st
ed
.
T
h
e
st
an

d
ar
d
d
ev
ia
ti
on

s
(σ
)

ar
e
li
st
ed

fo
r
ea
ch

re
sp
ec
ti
ve

q
u
an

ti
ty

(i
n
th
e
sa
m
e
u
n
it
).

T
h
e
T
IP

4P
/2
00
5
w
at
er

m
o
d
el
,4

th
e
M
ar
x
H

2
m
o
d
el
,1

th
e
B
oh

n
O

2

m
o
d
el
,5

th
e
M
ad

ri
d
-T
ra
n
sp
or
t
m
o
d
el

1
9
(f
or

K
+
),
an

d
th
e
n
ew

ly
p
ro
p
os
ed

O
H

–
m
o
d
el
(s
ee

th
e
m
ai
n
te
x
t)

ar
e
u
se
d
fo
r
p
ro
d
u
ci
n
g

th
es
e
re
su
lt
s.

T
m

C
µ
ex

,H
2

σ
µ
e
x
,H

2
H

H
2

σ
H

H
2

S
H

2
σ
S
H
2

µ
ex

,O
2

σ
µ
e
x
,O

2
H

O
2

σ
H

O
2

S
O

2
σ
S
O
2

29
8.
00

0.
00

0.
00

4.
06

0.
02

1.
44

0.
03

0.
69
7

0.
01
4

3.
54
6

0.
04
6

0.
86

0.
03
9

1.
16
5

0.
05
4

29
8.
00

2.
04

1.
99

4.
58

0.
03

2.
42

0.
08

0.
41
4

0.
01
4

4.
2

0.
09
7

1.
66
1

0.
16

0.
60
8

0.
05
9

29
8.
00

4.
07

3.
87

5.
08

0.
04

3.
97

0.
15

0.
25
2

0.
01
0

4.
72
7

0.
14
8

2.
83

0.
42
8

0.
36
1

0.
05
2

29
8.
00

5.
93

5.
46

5.
42

0.
04

5.
60

0.
21

0.
17
8

0.
00
7

5.
11
5

0.
05
3

4.
13
3

0.
22
2

0.
24
3

0.
01
3

29
8.
00

7.
96

7.
09

5.
80

0.
09

8.
23

0.
74

0.
12
2

0.
01
1

5.
72
6

0.
06
9

7.
61
7

0.
52
8

0.
13
2

0.
00
9

32
3.
00

0.
00

0.
00

4.
05

0.
02

1.
54

0.
03

0.
65
1

0.
01
2

3.
72
1

0.
03
8

1.
11

0.
04
3

0.
90
2

0.
03
4

32
3.
00

2.
04

1.
97

4.
53

0.
02

2.
50

0.
04

0.
40
1

0.
00
7

4.
30
8

0.
03

1.
99
5

0.
06
1

0.
50
2

0.
01
5

32
3.
00

4.
07

3.
82

4.
89

0.
03

3.
56

0.
12

0.
28
1

0.
01
0

4.
78

0.
09
2

3.
21
2

0.
30
5

0.
31
4

0.
02
8

32
3.
00

5.
93

5.
39

5.
18

0.
02

4.
78

0.
10

0.
20
9

0.
00
5

5.
29
1

0.
07
3

5.
34
5

0.
40
1

0.
18
8

0.
01
3

32
3.
00

7.
96

6.
99

5.
56

0.
03

6.
96

0.
23

0.
14
4

0.
00
5

5.
62
3

0.
07
2

7.
44
9

0.
54
3

0.
13
5

0.
01
0

33
3.
00

0.
00

0.
00

4.
02

0.
02

1.
54

0.
02

0.
64
8

0.
01
0

3.
72
5

0.
04
9

1.
14
9

0.
05
8

0.
87
2

0.
04
2

33
3.
00

2.
04

1.
95

4.
44

0.
03

2.
34

0.
06

0.
42
8

0.
01
1

4.
33
2

0.
05
7

2.
11

0.
12
1

0.
47
5

0.
02
7

33
3.
00

4.
07

3.
79

4.
82

0.
02

3.
45

0.
08

0.
29
0

0.
00
7

4.
76

0.
05
8

3.
23
7

0.
19
5

0.
31
0

0.
01
8

33
3.
00

5.
93

5.
35

5.
17

0.
04

4.
87

0.
17

0.
20
6

0.
00
7

5.
22
9

0.
03
5

5.
16
8

0.
18
1

0.
19
4

0.
00
7

33
3.
00

7.
96

6.
95

5.
46

0.
06

6.
54

0.
38

0.
15
3

0.
00
9

5.
57
2

0.
08
5

7.
30
8

0.
62
8

0.
13
8

0.
01
2

34
3.
00

0.
00

0.
00

3.
99

0.
01

1.
55

0.
02

0.
64
6

0.
00
9

3.
77
8

0.
04
1

1.
24
8

0.
05
2

0.
80
3

0.
03
2

34
3.
00

2.
04

1.
94

4.
43

0.
04

2.
39

0.
09

0.
41
9

0.
01
6

4.
30
9

0.
04
4

2.
12
2

0.
09
2

0.
47
2

0.
02
1

34
3.
00

4.
07

3.
77

4.
79

0.
02

3.
43

0.
07

0.
29
2

0.
00
6

4.
78
2

0.
04
6

3.
40
5

0.
15
4

0.
29
4

0.
01
4

34
3.
00

5.
93

5.
32

5.
05

0.
02

4.
46

0.
08

0.
22
4

0.
00
4

5.
16
9

0.
08
8

5.
03
3

0.
45
7

0.
20
0

0.
01
7

34
3.
00

7.
96

6.
91

5.
35

0.
04

6.
01

0.
22

0.
16
6

0.
00
6

5.
57
8

0.
11
4

7.
59
2

0.
87
5

0.
13
3

0.
01
5

35
3.
00

0.
00

0.
00

3.
95

0.
02

1.
52

0.
03

0.
66
0

0.
01
4

3.
76
5

0.
02
8

1.
26
8

0.
03
5

0.
79
0

0.
02
2

35
3.
00

2.
04

1.
93

4.
35

0.
02

2.
28

0.
04

0.
43
8

0.
00
8

4.
24
6

0.
01
9

2.
05

0.
03
9

0.
48
8

0.
00
9

35
3.
00

4.
07

3.
75

4.
69

0.
03

3.
19

0.
08

0.
31
3

0.
00
8

4.
74
5

0.
07
5

3.
38
4

0.
25
5

0.
29
7

0.
02
2

35
3.
00

5.
93

5.
29

4.
99

0.
04

4.
30

0.
18

0.
23
3

0.
01
0

5.
08
5

0.
06
8

4.
75
2

0.
32
8

0.
21
1

0.
01
4

35
3.
00

7.
96

6.
87

5.
26

0.
05

5.
64

0.
29

0.
17
7

0.
00
9

5.
49
7

0.
08
9

7.
18
7

0.
64
3

0.
14
0

0.
01
2

S16



T
a
b
le

S
1
1
:
E
x
ce
ss

ch
em

ic
al

p
ot
en
ti
al
s
(µ

ex
in

u
n
it
s
of

k
B
T
),
H
en
ry

co
effi

ci
en
ts

(H
in

u
n
it
s
of

10
3
b
ar
),
so
lu
b
il
it
ie
s
(S

,
in

u
n
it
s

of
10

−
3
m
ol
/L

)
of

h
y
d
ro
ge
n
(H

2
)
an

d
ox
y
ge
n
(O

2
)
at

d
iff
er
en
t
te
m
p
er
at
u
re
s
(T

,
in

u
n
it
s
of

K
),

an
d
co
n
ce
n
tr
at
io
n
s
of

N
aO

H
at

1
b
ar
.
T
h
e
m
ol
al
it
ie
s
(m

,
in

u
n
it
s
of

m
ol
/k

g)
an

d
m
ol
ar
it
ie
s
(C

,
in

u
n
it
s
of

m
ol
/L

)
ar
e
li
st
ed
.
T
h
e
st
an

d
ar
d
d
ev
ia
ti
on

s
(σ
)
ar
e
li
st
ed

fo
r
ea
ch

re
sp
ec
ti
ve

q
u
an

ti
ty

(i
n
th
e
sa
m
e
u
n
it
).

T
h
e
T
IP

4P
/2
00
5
w
at
er

m
o
d
el
,4

th
e
M
ar
x
H

2
m
o
d
el
,1

th
e
B
oh

n
O

2
m
o
d
el
,5

th
e
M
ad

ri
d
-T
ra
n
sp
or
t
m
o
d
el

1
9
(f
or

N
a+

),
an

d
th
e
n
ew

ly
p
ro
p
os
ed

O
H

–
m
o
d
el

(s
ee

th
e
m
ai
n
te
x
t)

ar
e
u
se
d
fo
r

p
ro
d
u
ci
n
g
th
es
e
re
su
lt
s.

T
m

C
µ
ex

,H
2

σ
µ
e
x
,H

2
H

H
2

σ
H

H
2

S
H

2
σ
S
H
2

µ
ex

,O
2

σ
µ
e
x
,O

2
H

O
2

σ
H

O
2

S
O

2
σ
S
O
2

29
8.
00

0.
00

0.
00

4.
06

0.
02

1.
44

0.
03

0.
69
7

0.
01
4

3.
54
6

0.
04
6

0.
86

0.
03
9

1.
16
5

0.
05
4

29
8.
00

2.
04

2.
04

4.
63

0.
03

2.
54

0.
09

0.
39
4

0.
01
3

4.
23
4

0.
11
7

1.
72
2

0.
20
4

0.
58
9

0.
06
8

29
8.
00

4.
07

4.
07

5.
21

0.
08

4.
56

0.
35

0.
22
1

0.
01
7

4.
74
4

0.
15

2.
87
8

0.
44

0.
35
5

0.
05
2

29
8.
00

5.
93

5.
87

5.
56

0.
09

6.
44

0.
61

0.
15
7

0.
01
4

5.
21
8

0.
21
4

4.
68
7

1.
10
1

0.
22
3

0.
04
3

29
8.
00

7.
96

7.
79

6.
04

0.
12

10
.5
0

1.
28

0.
09
7

0.
01
1

5.
88
4

0.
32
2

9.
34
8

2.
77
7

0.
11
9

0.
04
0

32
3.
00

0.
00

0.
00

4.
05

0.
02

1.
54

0.
03

0.
65
2

0.
01
2

3.
72
1

0.
03
8

1.
11

0.
04
3

0.
90
2

0.
03
4

32
3.
00

2.
04

2.
01

4.
54

0.
03

2.
51

0.
07

0.
39
9

0.
01
2

4.
35
5

0.
07
1

2.
09
7

0.
15
2

0.
47
9

0.
03
4

32
3.
00

4.
07

4.
01

5.
02

0.
06

4.
09

0.
23

0.
24
6

0.
01
5

4.
82
9

0.
08
3

3.
37

0.
27
8

0.
29
9

0.
02
5

32
3.
00

5.
93

5.
79

5.
47

0.
06

6.
40

0.
38

0.
15
7

0.
00
9

5.
37
9

0.
12

5.
86
2

0.
67

0.
17
3

0.
02
2

32
3.
00

7.
96

7.
68

5.
89

0.
10

9.
72

1.
00

0.
10
4

0.
01
0

5.
73
5

0.
12
2

8.
37
6

1.
03
9

0.
12
1

0.
01
4

33
3.
00

0.
00

0.
00

4.
02

0.
02

1.
54

0.
02

0.
64
8

0.
01
0

3.
72
5

0.
04
9

1.
14
9

0.
05
8

0.
87
2

0.
04
2

33
3.
00

2.
04

2.
00

4.
48

0.
05

2.
45

0.
13

0.
40
9

0.
02
1

4.
36
5

0.
04
1

2.
17
9

0.
08
8

0.
46
0

0.
01
9

33
3.
00

4.
07

3.
99

4.
95

0.
03

3.
92

0.
12

0.
25
5

0.
00
8

4.
84
7

0.
10
5

3.
54
4

0.
36
8

0.
28
5

0.
03
0

33
3.
00

5.
93

5.
76

5.
40

0.
06

6.
13

0.
38

0.
16
4

0.
01
0

5.
32
2

0.
03
5

5.
67
6

0.
19
8

0.
17
6

0.
00
6

33
3.
00

7.
96

7.
64

5.
79

0.
08

9.
06

0.
68

0.
11
1

0.
00
9

5.
79
7

0.
16
7

9.
25
4

1.
63

0.
11
1

0.
01
7

34
3.
00

0.
00

0.
00

3.
99

0.
01

1.
55

0.
02

0.
64
7

0.
00
9

3.
77
8

0.
04
1

1.
24
8

0.
05
2

0.
80
3

0.
03
2

34
3.
00

2.
04

1.
99

4.
43

0.
03

2.
38

0.
08

0.
42
0

0.
01
3

4.
28
2

0.
03
7

2.
06
6

0.
07
6

0.
48
5

0.
01
8

34
3.
00

4.
07

3.
97

4.
89

0.
01

3.
81

0.
03

0.
26
3

0.
00
2

4.
83

0.
04
4

3.
57
5

0.
16

0.
28
0

0.
01
2

34
3.
00

5.
93

5.
72

5.
30

0.
05

5.
70

0.
29

0.
17
6

0.
00
9

5.
30
6

0.
05
9

5.
75
7

0.
33

0.
17
4

0.
01
0

34
3.
00

7.
96

7.
60

5.
68

0.
04

8.
39

0.
33

0.
11
9

0.
00
5

5.
86
1

0.
10
3

10
.0
6

1.
02
5

0.
10
1

0.
01
0

35
3.
00

0.
00

0.
00

3.
95

0.
02

1.
52

0.
03

0.
66
0

0.
01
4

3.
76
5

0.
02
8

1.
26
8

0.
03
5

0.
79
0

0.
02
2

35
3.
00

2.
04

1.
98

4.
40

0.
02

2.
39

0.
05

0.
41
9

0.
00
9

4.
28

0.
01
5

2.
12

0.
03
3

0.
47
2

0.
00
7

35
3.
00

4.
07

3.
94

4.
81

0.
03

3.
61

0.
10

0.
27
7

0.
00
8

4.
81
3

0.
06
8

3.
62

0.
24

0.
27
8

0.
01
9

35
3.
00

5.
93

5.
69

5.
19

0.
01

5.
28

0.
06

0.
19
0

0.
00
2

5.
31
5

0.
13
9

6.
02
7

0.
84
9

0.
16
9

0.
02
3

35
3.
00

7.
96

7.
56

5.
62

0.
06

8.
07

0.
45

0.
12
4

0.
00
7

5.
80
2

0.
10
5

9.
76
4

1.
03
3

0.
10
4

0.
01
1

S17



Literature Cited

(1) Marx, D.; Nielaba, P. Path-integral Monte Carlo techniques for rotational motion in two

dimensions: Quenched, annealed, and no-spin quantum-statistical averages. Physical

Review A 1992, 45, 8968.

(2) Koster, A.; Thol, M.; Vrabec, J. Molecular models for the hydrogen age: hydrogen,

nitrogen, oxygen, argon, and water. Journal of Chemical & Engineering Data 2018,

63, 305–320.

(3) Celebi, A. T.; Jamali, S. H.; Bardow, A.; Vlugt, T. J. H.; Moultos, O. A. Finite-size

effects of diffusion coefficients computed from molecular dynamics: a review of what

we have learned so far. Molecular Simulation 2021, 47, 831–845.

(4) Abascal, J. L.; Vega, C. A general purpose model for the condensed phases of water:

TIP4P/2005. The Journal of Chemical Physics 2005, 123, 234505.

(5) Bohn, M.; Lustig, R.; Fischer, J. Description of polyatomic real substances by two-

center Lennard-Jones model fluids. Fluid Phase Equilibria 1986, 25, 251–262.

(6) Zeron, I.; Abascal, J.; Vega, C. A force field of Li+, Na+, K+, Mg2+, Ca2+, Cl– , and

SO2−
4 in aqueous solution based on the TIP4P/2005 water model and scaled charges

for the ions. The Journal of Chemical Physics 2019, 151, 134504.

(7) Rahbari, A.; Hens, R.; Ramdin, M.; Moultos, O. A.; Dubbeldam, D.; Vlugt, T. J. H.

Recent advances in the Continuous Fractional Component Monte Carlo methodology.

Molecular Simulation 2021, 47, 804–823.

(8) Shi, W.; Maginn, E. J. Continuous Fractional Component Monte Carlo: an adaptive

biasing method for open system atomistic simulations. Journal of Chemical Theory and

Computation 2007, 3, 1451–1463.

S18



(9) Shi, W.; Maginn, E. J. Improvement in molecule exchange efficiency in Gibbs ensemble

Monte Carlo: Development and implementation of the Continuous Fractional Compo-

nent move. Journal of Computational Chemistry 2008, 29, 2520–2530.

(10) Hens, R.; Rahbari, A.; Caro-Ortiz, S.; Dawass, N.; Erdős, M.; Poursaeidesfahani, A.;
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