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Supplementary Tables and Figures 

Table S1: Tabulated crystallographic unit cell parameters and unit cell volume for the trans forms 

(unless otherwise noted) of MOF-303 structures considered in this work. The letter and number in 

the column headers denote the source of the unit cell parameters: E0, E4, E8, and E40 stand for 

the unit cells of pristine MOF-303 without any adsorbed water molecules, with 4, 8, and 40 water 

molecules per unit cell, respectively, extracted from single-crystal X-ray diffraction experiments;1 

while D0 and D4 denote lattice parameters obtained from a full DFT optimization for MOF-303 

without any adsorbed water molecules and with 4 water molecules per unit cell, respectively. 

MOF 
Structure E0 E4 E8 E40 D0D0 D0D0-cis D4D4 

a (Å) 12.04385 12.272710 12.281914 12.3167 11.897 12.220 12.253 
b (Å) 14.96497 15.499610 15.597615 14.8938 15.009 14.621 15.893 
c (Å) 14.07947 13.420312 13.195816 13.9378 14.025 13.983 12.820 

𝛼 (°) 90 90 90 90 90 90 90 

𝛽 (°) 101.9292 103.2622 103.5824 102.2788 101.583 100.573 102.962 

𝛾 (°) 90 90 90 90 90 90 90 

V (Å3) 2482.8 2484.8 2457.2 2498.0 2453.4 2455.9 2433.0 
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Table S2: Tabulated energies per unit cell computed from periodic DFT calculations for the 

pristine (no water) MOF-303 structures in the trans and cis forms (E0D0, D0D0, and D0D0-cis, 

respectively) and for MOF-303 structures with various water loadings. For the latter, the energy 

of the “empty” framework after removal of the water molecules without relaxation of the 

framework atoms is also provided. Furthermore, the probe-occupiable volume (POAV, computed 

using a spherical probe of 3.154 Å diameter in Zeo++2) is reported for the different structural 

variants. In the structure name, the first letter and number denote the source of the unit cell 

parameters: E0, E4, E8, and E40 stand for the unit cells of pristine MOF-303 without any adsorbed 

water molecules, and those with 4, 8, and 40 water molecules per unit cell, respectively, extracted 

from single-crystal X-ray diffraction experiments;1 D0, and D4 denote corresponding lattice 

parameters obtained from a full DFT optimization. The second letter denotes the source for the 

location of the framework atoms: D for positions resulting from DFT optimization and E for the 

experimental coordinates of the MOF with no optimization. The second number gives the number 

of water molecules per unit cell during optimization. 

MOF structure Water loading 
per unit cell Elattice (eV) Eempty (eV) POAV 

(cm3/gMOF) 
E0D0 0 –937.499277 – 0.460 
E0D4 4 –997.578020 –936.598125 0.450 
E0D8 8 –1055.960772 –935.694280 0.454 
E4D4 4 –997.669866 –936.448396 0.438 
E4D8 8 –1057.796936 –935.871939 0.429 
E8D4 4 –997.619326 –936.370124 0.426 
E8D8 8 –1057.796435 –935.773177 0.417 

E40D40 40 –1525.78902 –926.765657 0.447 
E0E0 4 –985.123773 –925.342094 0.464 
E0E0 8 –1043.950222 –925.342094 0.464 
E4E4 4 –985.232402 –924.804174 0.450 
E4E4 8 –1044.534377 –924.804174 0.450 
E8E8 4 –985.299751 –924.819423 0.438 
E8E8 8 –1044.671753 –924.819423 0.438 
D0D0 0 –937.488916 – 0.452 

D0D0-cis 0 –936.555053 – 0.415 
D4D4 4 –998.066205 –936.617267 0.416 
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Table S3: Lennard-Jones parameters and partial charges used to describe the adsorbate interaction 

with MOF-303. The DDEC6 charges for the D0D0, E0D0, and E4D4 MOF-303 structures, and 

the TraPPE−EH charges for pyrazole molecule are also listed with the entries in bold being 

selected. 

Atom type 𝜀 / kB (K) 𝜎 (Å) q (|e|) qDDEC6 (|e|) qTraPPE 

(|e|) 

    D0D0 E0D0 E4D4  

Al 254.00 4.000 1.64 1.64 1.64 1.65 - 
O1 30.19 3.118 –0.98 –0.98 –0.99 –1.01 - 

H1 (FF1) 22.14 2.571 

0.43 0.43 0.43 0.43 

- 
H1 (FF2-np) 7.65 2.846 - 

H1 (FF2) 0.05 2.846 - 
H1 (FF3) 0.00 0.000 - 

O2 79.00 3.050 –0.57 –0.59 –0.59 –0.58 - 
C2 41.00 3.900 0.704 0.63 0.63 0.63 - 
C3 30.70 3.600 0.081 0.03 0.03 0.03 0.081 
N1 141.00 3.400 –0.302 –0.07 –0.07 –0.08 –0.302 
N2 57.00 3.200 –0.324 –0.19 –0.19 –0.20 –0.324 
C4 30.70 3.600 0.06 0.03 0.03 0.02 0.060 
C5 30.70 3.600 –0.17 –0.21 –0.21 –0.21 –0.170 
H2 12.00 0.500 0.32 0.26 0.27 0.26 0.320 
H3 25.45 2.360 0.117 0.16 0.16 0.16 0.117 
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Table S4: Comparison of the Hrod–Owat Lennard-Jones (LJ) interaction energies (in kJ mol–1) 

between Al(µ2-O[H])rod and Owater for water adsorbed at the primary site for the structures 

optimized using periodic DFT and cluster MP2 methods. The LJ parameters for Hrod in Al(µ2-

O[H])rod are taken the from FF1 (UFF), FF2 (DREIDING-polar), FF2-np (DREIDING-nonpolar), 

and FF3 (no LJ site) descriptions, while the LJ parameters for Owater are taken from the TIP4P 

water model. The LJ parameters for the Hrod-Owat interaction are calculated using the Lorentz-

Berthelot mixing rules. Color code: Al (blue octahedra), O (red), N (light blue), C (brown), Li 

(green), and H (light pink) 

FF 
LJ parameters for  

Al(µ2-O[H])rod 

LJ parameters for  

Hrod–Owat interaction  

Hrod–Owat LJ interaction energy 

(kJ mol–1) 

 
𝜖!/𝑘" 

(K) 

𝜎! 

(Å) 

𝜖#"/𝑘" 

(K) 

𝜎#" 

(Å) 
dH-O = 1.857 Å dH-O = 1.856 Å 

FF1 22.14 2.571 41.556 2.8625 230.2 231.7 

FF2-np 7.65 2.846 24.426 3.000 242.3 243.9 

FF2 0.05 2.846 1.975 3.000 19.6 19.7 

FF3 0.0 0.0 0.0 1.577 0.0 0.0 

 

 
 
  

1.857 Å 1.856 Å

Periodic DFT MP2
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Table S5: Comparison of binding energies (in kJ mol–1) using fixed or (fully or partially) relaxed 

geometries for a water molecule adsorbed at the primary adsorption site of MOF-303 computed 

using the three MOF parameter sets (FF1, FF2, and FF3) and the TIP4P water model for the 

structures E4D4 and D4D4 with the binding energies computed from periodic DFT calculations at 

the PBE-D3 level and for a cluster model comprising this water adsorption site using second order 

Møller-Plesset (MP2) theory. For the DFT and MP2 calculations of the X4D4 (X = E or D) MOF 

structures, the energy is calculated as Ubind = [U(X4D4) – U(E0D0) – 4 U(isolated water)] / 4. For 

the force field calculations in the 3 × 2 × 3 MOF supercell, the energy is calculated as Ubind = 

[U(X4D4) with water) – U(X4D4 without water)] / 72,  since the force field does not account for 

the energy change between U(X4D4 without water) and U(E0D0) and U(isolated water) = 0 for 

the rigid water models. The single-point energies correspond to the DFT-optimized structure and 

binding energies are obtained from constrained geometry optimization with the force field 

allowing only for translation and rotation of rigid water molecules. The internal geometry of the 

TIP4P water model is used for the force-field-based single-point energies and binding energies. 

Method 
Energy 

contribution 

E4D4 

Ubind (kJ mol–1) 

D4D4 

Ubind (kJ mol–1) 

Force-field-based 
binding energies 
from constrained 

geometry 
optimization 

 FF1 FF2 FF3 FF1 FF2 FF3 

Inter LJ –3.6 –1.4 –3.2 –10.2 43.8 11.0 

Coulombic –55.3 –70.6 –83.6 –31.9 –88.5 –91.5 

Total –58.9 –72.0 –86.8 –42.1 –44.7 –80.5 

Force-field-based 
single-point 

energies 

Inter LJ 231.7 21.5 1.8 418.7 50.4 16.2 

Coulombic –82.9 –82.9 –82.9 –88.6 –88.6 –88.6 

Total 148.8 –61.4 –81.1 330.0 –38.3 –72.4 

DFT 

(PBE-D3/850 eV) 
- –72.5 –82.1 

MP2/cc-pVDZ - –83.3 –108.8 
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Table S6: Numerical data for water adsorption/desorption isotherms in structural variants of 

MOF-333 obtained from NpT-GEMC simulations for the TIP4P and TIP4P/2005 water models at 

T = 298 K. The pressure is reported as RH, where the saturated vapor pressures are 4.54 ± 0.12 

and 0.739 ± 0.017 kPa for the TIP4P and TIP4P/20053 water models, respectively. The water 

loading is reported as molecules per unit cell, where the subscripts denote the uncertainty in the 

last digits. 

Structure E0D0 E0D0 E0D0 E0D0 E0D4 

FF-water model FF1-TIP4P FF2-TIP4P FF3-TIP4P FF3-TIP4P FF3-TIP4P 

 ads ads ads des ads 

p/psat N N N N N 

0.010 0.1213 0.01281 0.02291 0.2417 4.1891 

0.025 0.3603 0.03292 0.05904 0.1281 4.5693 

0.051 1.031 0.07104 0.1301 - 5.372 

0.077 3.0918 0.1141 0.2071 0.2043 20.1653 

0.103 26.8418 0.1693 0.3208 2.461.36 32.907 

0.128 29.857 0.2368 0.492 16.22.7 34.127 

0.154 30.724 0.598 23.72.6 33.115 34.855 

0.180 31.404 23.671.5 34.114 34.086 35.089 

0.205 31.897 31.1833 34.815 34.935 35.755 

0.231 32.156 32.284 35.505 35.349 36.123 

0.257 32.514 32.975 35.806 35.834 36.343 

0.282 32.764 33.485 36.245 36.285 36.725 

0.308 33.174 33.865 36.676 - 36.907 

0.349 33.415 34.496 37.125 - 37.259 

0.380 33.676 34.726 37.303 - 37.416 

0.411 33.715 35.084 37.654 - 37.665 

0.452 33.995 35.584 37.842 - 37.856 

0.482 34.143 35.655 38.085 - 38.055 

0.513 34.312 35.824 38.275 - 38.2612 

0.616 34.503 36.395 38.743 - 38.557 

0.770 35.084 37.083 39.372 - 39.076 

0.924 35.423 37.542 39.833 - 39.505 
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Table S6: Continued. 

Structure E4E4 D4D4 E4D4 E4D4 E4D4 

FF-water model FF3-TIP4P FF3-TIP4P FF3-TIP4P FF3-TIP4P FF3-TIP4P/2005 

 ads ads ads des ads 

p/psat N N N N N 

0.010 4.2426 3.961 4.8846 4.966 4.801 

0.025 5.191 4.0605 6.0557 6.2015 - 

0.051 7.202 4.262 7.561 7.8829 7.326 

0.077 16.1827 4.959 10.5517 11.0344 23.7558 

0.103 30.2710 22.6326 26.3416 26.4427 32.037 

0.128 32.176 28.5310 30.173 30.227 32.606 

0.154 32.975 29.6510 31.454 31.454 33.086 

0.180 33.702 30.7517 32.173 32.066 33.219 

0.205 34.054 31.427 32.523 32.543 33.615 

0.231 34.434 31.9811 32.953 32.983 33.725 

0.257 34.794 32.1011 33.202 33.186 33.883 

0.282 34.974 32.5511 33.452 33.524 33.996 

0.308 35.273 32.7613 33.703 - 34.177 

0.349 35.563 33.196 33.994 - 34.425 

0.380 35.785 33.71 34.142 - 34.523 

0.411 35.893 33.824 34.313 - 34.665 

0.452 36.164 33.878 34.452 - 34.748 

0.482 36.322 34.127 34.663 - 34.876 

0.513 36.374 34.5712 34.683 - 34.973 

0.616 36.875 34.785 35.103 - 35.262 

0.770 37.343 35.235 35.492 - 35.685 

0.924 37.724 35.916 35.923 - 36.025 
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Table S6: Continued. 

Structure E4D4 E4D4 E4D4 E4D4 

FF-water model FF1-TIP4P FF2-TIP4P 
FF2-np-
TIP4P 

FF3/DDEC6-
TIP4P 

 ads ads ads ads 

p/psat N N N N 

0.010 0.351 4.101 0.2503 0.00711 

0.025 1.031 5.044 0.711 0.01802 

0.051 2.296 6.061 1.633 0.03822 

0.077 3.374 6.932 2.656 0.05951 

0.103 4.825 8.6519 4.1817 0.0801 

0.128 7.1620 12.9333 5.6036 0.1102 

0.154 19.3379 20.5470 15.326 0.1382 

0.180 25.7333 28.016 25.7913 0.1604 

0.205 27.5512 29.3711 27.066 0.201 

0.231 28.6311 30.528 28.0616 0.274 

0.257 29.5011 31.109 28.5521 6.3563 

0.282 29.839 31.488 29.3921 12.4185 

0.308 30.2214 31.764 29.9116 30.2212 

0.349 30.8914 32.328 30.376 31.03863 

0.380 30.998 32.713 30.687 31.04292 

0.411 31.422 33.037 31.157 31.3810 

0.452 31.765 33.2511 31.719 31.556 

0.482 31.895 33.4010 31.803 31.8814 

0.513 32.078 33.7712 31.9612 32.096 

0.616 32.789 34.0713 32.399 32.4711 

0.770 33.418 34.675 33.072 33.197 

0.924 33.867 35.007 33.538 33.665 
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Figure S1: Water adsorption isotherms computed at T = 298 K in the E4D4 structure of MOF-

303 using the FF1, FF2, FF2-np (using the DREIDING LJ parameters for non-polar hydrogen 

atoms for Hrod), FF3, and FF3/DDEC6 (using DDEC6 partial charges for all framework atoms) 

models.  The TIP4P water model was used to describe the interactions of water. Numerical data 

are reported in Table S6. 
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Figure S2: Radial distribution function (g(r)) plots computed to describe the interactions 

between the oxygen atom of the adsorbed water molecules (Owat) and the donor/acceptor 

functionalities of MOF-303 [N(H)linker (top), Nlinker (middle), and Orod (bottom)] obtained for the 

E4D4 structure with the FF3-TIP4P model at a loading of 7.56 water molecules per unit cell, 

for the E4D4 structure with the FF3-TIP4P/2005 model at a loading of 7.32 water molecules 

per unit cell, and for the E0D0 structure with the FF3-TIP4P model at a loading of 34.8 water 

molecules per unit cell (note that the steep adsorption step for the E0D0 structure leads to a 

jump from 2 to 34 water molecules per unit cell). The vertical dashed line indicates the cutoff 

distance used to determine the presence of a hydrogen bond. 
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Figure S3. Spatial distribution of water molecules in the E0D0 MOF-303 structure at loadings of 

0.49 (A,C) and 34.8 (B,D) molecules per unit cell obtained from GEMC simulations using the 

FF3-TIP4P force field. Inclined views along the c-direction (top) and corresponding projections 

on the b-c plane (bottom) are shown. The MOF backbone is represented as lines, and the O-atom 

positions of the adsorbed water molecules (taken from 100 GEMC configurations) are shown as 

point clouds. Coloring of the water points according to the types of adsorbing sites and hydrogen 

bonds: primary and secondary adsorption sites in magenta and cyan, respectively, other color codes 

are reported in Table S7. 
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Table S7. Label, color code, presence of hydrogen bonds with different framework functionalities, 

and occupancy per unit cell at representative RH values for different water adsorption sites in the 

E0D0 structure of MOF-303. N(H)linker and Nlinker donors and acceptors are distinguished based on 

belonging to the primary or secondary patch (dN(H)−N = 3.4 and 3.1 Å, respectively). The first 

minima of the corresponding X−Owat radial distribution functions (where X = N(H)linker, Nlinker, 

Orod, or Owat) are used as maximum distance to determine the presence of a hydrogen bond 

(Figure S2). 

Color N(H)linker Nlinker Orod RH = 12.8% RH = 20.5% 

Primary patch 

magenta yes yes yes 0.07 2.13 

orange yes yes no 0.02 0.45 

orange yes no yes 0.00 0.03 

orange yes no no 0.01 1.58 

orange no yes yes 0.03 0.24 

orange no yes no 0.08 3.99 

Secondary patch 

violet yes yes yes 0.00 0.04 

cyan yes yes no 0.01 0.50 

violet yes no yes 0.00 0.00 

violet yes no no 0.01 0.92 

violet no yes yes 0.00 0.12 

lime no yes no 0.03 4.13 

Other 

yellow no no yes 0.14 3.21 

gray no no no 0.10 17.51 
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Figure S4. Spatial distribution of water molecules in the E4D4 MOF-303 structure at loadings of 

4.80 (A,D), 7.32 (B,E), and 33.6 (C,F) molecules per unit cell obtained from GEMC simulations 

using the FF3-TIP4P/2005 force field. Inclined views along the c-direction (top) and 

corresponding projections on the b-c plane (bottom) are shown. The MOF backbone is represented 

as lines, and the O-atom positions of the adsorbed water molecules (taken from 100 GEMC 

configurations) are shown as point clouds. Coloring of the water points according to the types of 

adsorption sites and hydrogen bonds: primary and secondary adsorption sites in magenta and cyan, 

respectively, other color codes are reported in Table S8. 
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Table S8. Color code, presence of hydrogen bonds with different framework functionalities, and 

occupational factors per unit cell at representative RH values for different water adsorption sites 

in the E4D4 structure of MOF-303 obtained for the TIP4P/2005 water model. N(H)linker and Nlinker 

donors and acceptors are distinguished based on belonging to the primary or secondary patch 

(dN(H)−N = 3.9 and 3.5 Å, respectively). The first minima of the corresponding X−Owat radial 

distribution functions (where X = N(H)linker, Nlinker, Orod, or Owat) are used as maximum distance 

to determine the presence of a hydrogen bond (Figure S2). 

Color N(H)linker Nlinker Orod RH = 1.0% RH = 5.1% RH = 20.5% 

Primary patch 

magenta yes yes yes 3.95 3.97 4.15 

orange yes yes no 0.04 0.04 0.07 

orange yes no yes 0.03 0.22 1.66 

orange yes no no 0.00 0.03 0.70 

orange no yes yes 0.01 0.00 0.01 

orange no yes no 0.01 0.06 1.32 

Secondary patch 

violet yes yes yes 0.00 0.00 0.00 

cyan yes yes no 0.41 1.44 2.06 

violet yes no yes 0.00 0.00 0.00 

violet yes no no 0.02 0.05 0.85 

violet no yes yes 0.00 0.00 0.00 

lime no yes no 0.32 1.27 4.03 

Other 

yellow no no yes 0.01 0.08 1.74 

gray no no no 0.02 0.21 17.02 
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Table S9: Tabulated crystallographic unit cell parameters, unit cell volume, and lattice energy 

computed from periodic DFT calculations for the pristine (no water) MOF-333 structure (E5D0) 

and in the presence of 4 water molecules per unit cell (E5D4) in cis and trans arrangements of the 

FDC linkers. The unit cell parameters are taken from single-crystal X-ray diffraction experiments 

with 5 water molecules per unit cell (E5).1 The energy of the “empty” framework after removal of 

the water molecules without relaxation of the framework atoms is also provided. Furthermore, the 

probe-occupiable volume (POAV), computed using a spherical probe of 3.154 Å diameter in 

Zeo++,2 is reported for the different structural variants. 

MOF 
Structure 

cis-MOF-333 trans-MOF-333 

E5D0 E5D4 E5D0 E5D4 

a (Å) 12.2392 12.2392 12.2392 12.2392 

b (Å) 15.0743 15.0743 15.0743 15.0743 

c (Å) 13.6513 13.6513 13.6513 13.6513 

𝛼 (°) 90 90 90 90 

𝛽 (°) 101.8788 101.8788 101.8788 101.8788 

𝛾 (°) 90 90 90 90 

V (Å3) 2464.6 2464.6 2464.6 2464.6 

Elattice (eV) –928.707234 –988.335862 –928.815677 –988.151588 

Eempty (eV) –928.707234 –928.393910 –928.815677 –928.558653 

POAV 
(cm3/gMOF) 

0.407 0.406 0.419 0.412 
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Table S10: Comparison of binding energies (in kJ mol–1) using fixed or (fully or partially) relaxed 

geometries for a water molecule adsorbed at the primary adsorption site of MOF-333 computed 

using the three MOF parameter sets (FF1, FF2, and FF3) and the TIP4P water model for structures 

E5D4 with binding energies computed from periodic DFT calculations at the PBE-D3 level and 

for a cluster model comprising this water adsorption site using second order Møller-Plesset (MP2) 

theory. For the DFT and MP2 calculations of the E5D4 MOF structures, the energy is calculated 

as Ubind = [U(E5D4) – U(E5D0) – 4 U(isolated water)] / 4. For the force field calculations in the 

3 × 2 × 3 MOF supercell, the energy is calculated as Ubind = [U(E5D4) with water) – U(E5D4 

without water)] / 72, since U(isolated water) = 0 for the rigid water models. The single-point 

energies correspond to the DFT-optimized structure and binding energies are obtained from 

constrained geometry optimization with the force field allowing only for translation and rotation 

of rigid water molecules. The internal geometry of the TIP4P water model is used for the force-

field-based single-point energies and binding energies. 

Method 
Energy 

contribution 
E5D4 (cis) 

Ubind (kJ mol–1) 

E5D4 (trans) 

Ubind (kJ mol–1) 

Force-field-based 
binding energies 
from constrained 

geometry 
optimization 

 FF1 FF2 FF3 FF1 FF2 FF3 

Inter LJ –5.1 –4.4 –6.3 –8.6 –8.0 –7.2 

Coulombic –37.3 –48.1 –58.3 –29.0 –39.2 –51.4 

Total –42.4 –52.5 –64.7 –37.6 –47.2 –58.6 

Force-field-based 
single-point 

energies 

Inter LJ 429.3 55.1 20.2 437.9 52.1 16.1 

Coulombic –49.5 –49.5 –49.5 –43.9 –43.9 –43.9 

Total 379.8 5.6 –29.3 394.0 8.2 –27.8 

DFT 

(PBE-D3/850 eV) 
- –59.4 –55.0 

MP2/ccPVDZ - –67.7 –65.5 
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Table S11: Lennard-Jones parameters and partial charges used to describe the adsorbate 

interaction with MOF-333. 

Atom type 𝜀 / kB (K) 𝜎 (Å) q (|e|) 

Al 254.00 4.000 1.64 

O1 30.19 3.118 –0.98 

H1 (FF1) 22.14 2.571 0.43 

H1 (FF2) 0.05 2.846 0.43 

H1 (FF3) 0.00 0.000 0.43 

O2 79.00 3.050 –0.57 

C2 41.00 3.900 0.703 

C3 30.70 3.600 –0.135 

C6 30.70 3.600 0.016 

O3 70.00 2.600 –0.193 

C4 30.70 3.600 0.016 

C5 30.70 3.600 –0.135 

H2 25.45 2.360 0.101 

H3 25.45 2.360 0.114 

 

 

 

AlO1

H1

Infinite Al(OH) rods
O2

C2

C6

C3 C4
C5

H3

H2

FDC linkers

O3
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Table S12: Numerical data for water adsorption/desorption isotherms in structural variants of 

MOF-333 obtained from NpT-GEMC simulations for the TIP4P water model at T = 298 K. The 

pressure is reported as RH, where the saturated vapor pressure is 4.54 ± 0.12 kPa for the TIP4P 

water model. The water loading is reported as molecules per unit cell, where the subscripts denote 

the uncertainty in the last digits. 

Structure E5D0 (cis) E5D0 (cis) E5D4 (cis) E5D0 (trans) E5D4 (trans) 

FF-water model FF2-TIP4P FF3-TIP4P FF3-TIP4P FF3-TIP4P FF3-TIP4P 

 ads ads ads des ads 

p/psat N N N N N 

0.051 0.06232 2.4905 5.4836 0.1761 3.6323 

0.077 0.09403 3.1208 5.9664 0.2671 3.7992 

0.103 0.1261 3.5769 6.3457 0.3474 3.9042 

0.128 0.1591 3.9317 6.701 0.4423 3.9923 

0.154 0.19204 4.27812 7.124 0.5226 4.081 

0.180 0.2281 4.642 7.9411 0.6044 4.222 

0.205 0.2693 5.3619 23.6027 0.6935 4.302 

0.231 0.3021 28.3587 28.2515 0.7876 4.9125 

0.257 0.3453 30.505 29.427 0.8859 24.21.9 

0.282 0.411 31.044 30.054 1.00219 29.8414 

0.308 0.441 31.384 30.526 1.041 30.729 

0.349 0.668 31.984 31.063 1.4912 31.076 

0.380 8.12.9 32.213 31.313 29.638 31.498 

0.411 28.01.3 32.423 31.653 29.9610 31.596 

0.452 30.283 32.725 31.863 30.254 32.026 

0.482 30.623 32.946 32.113 30.467 32.196 

0.513 30.863 33.075 32.364 30.577 32.409 

0.616 31.354 33.513 32.755 31.185 32.885 

0.770 31.993 34.093 33.323 31.773 33.193 

0.924 32.494 34.484 33.815 32.2611 33.744 

  



         S 20 

 

Figure S5: Radial distribution function (g(r)) plots computed to describe the interactions between 

the oxygen atom of the adsorbed water molecules (Owat) and the donor/acceptor functionalities of 

MOF-333 [Olinker (top), and Orod (bottom)] obtained for the E5D4 structures of MOF-333 with the 

FF3-TIP4P model at a loading of 7.56 water molecules per unit cell in the cis arrangement of the 

FDC linkers, and at a loading of 4.22 water molecules per unit cell in the trans arrangement of the 

FDC linkers. The vertical dashed line indicates the cutoff distance used to determine the presence 

of a hydrogen bond.  
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