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Figure S1. N, adsorption-desorption isotherms for UiO66 and its derivatives at 77 K.

Table S1. Textural properties and calculated pore sizes of the MOFs under investigation.

MOF Surface area (SA) Pore diameter (dxgp) Pore volume (V)
(m?g?)? (nm)® (cm?g?)*
Uio-66 953 08,14 0.45
UiO-66NH, 892 08,14 0.27
UiO-66Br 691 08,14 0.28

2 By the BET method using the N, physisorption isotherms; ® Estimated pore sizes based on CIF file; t-plot
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Figure S2. FT-IR spectra of the pristine UiO-66 MOF and its derivatives.
Table S2. Characteristic IR bands of the linkers and MOFs under investigation.
Compound Colour v (C-NH,) v (C-N) v (C-Br) v (C=0) v (OH)
(cm™) (em™) (cm™) (em™) (em?)
BDC White - - - 1700 (s) 2900 (m)
NH,-BDC Yellow 3507 (m) 1210 (m) - 1705 (s) 2901(m)
3384 (m)
Br-BDC White - - 680 (m) 1710(s) 2914 (m)
UiO-66 White
UiO-66NH, Yellow 3501 (br) 1250 (m)
3390 (br)
UiO-66Br White 690 (m)

br = broad; s = strong; m = medium.
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SEM HV: 10.0 KV WD: 843 mm
View field: 2.79 pm Det:
SEM MAG: 49.5kx | Date(midly):

(d)

SEM HV: 10.0 kv ‘WD: 5.09 mm
View field: 6.76 um Det: SE 2um
SEM MAG: 20.5 kx| Date(midiy): 1201723

Figure S3. SEM images for (a)(d) UiO-66, (b)(e) UiO-66NH, and (c)(f) UiO-66Br at 500 nm and 2 um, respectively.

Table S3. Summary of the diffusion results for water, p-xylene, m-xylene, o-xylene, n-octane and TIPB in UiO-66
at an observation time A = 100 ms. D, sof represents the fast diffusion coefficient, while D¢ represents the slow

diffusion coefficient.
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Probe Dypuik Dy i D; seif _ Dy _ Dy RMSD, RMSD, (
molecule  (10™m’s) (10 'm’s) (10 ms) ' Digr > Dyguy (wm) wm)

Water 233 X003 109 £010 113+ 031 213 £015 206 % 1.44 14.7 4.75
p-Xylene 21.2 £ 002 126 £ 022 230 %008 1.68 £ 012 9.22 * 065 15.9 6.78
m-Xylene 202 £ 002 125 f 023 191 %012 162 f011 106 * 0.74 15.8 6.18
o-Xylene 16.0 £ 002 993 * 021 141 £007 161 *011 113 £0.79 14.1 5.31
n-Octane 236 £ 003 105 F* 033 147 £ 007 225 *015 161 * 113 14.5 5.42

TIPB 245 £ 001 1.78 £ 0.01 - 1.38 * 0.09 - 5.97 -
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Table S4. Summary of the diffusion results of water, p-xylene, m-xylene, o-xylene, n-octane and TIPB in UiO-
66NH; at an observation time A = 100 ms. D; s represents the fast diffusion coefficient, while D, s.s represents
the slow diffusion coefficient.

Probe Dypyix Dy seif D; seit _ Dy _ Dyyiie RMSD, ( RMSD,
molecule (10_10 mzs_l) (10_10 mzs_l) (10_10 mZS_l) t D iseif D 2,self hm) (km)

Water 233 X003 972 £ 031 026 F*031 240 £017 896 * 6.27 13.9 2.28
p-Xylene 21.2 £ 002 124 £ 011 183 %017 171 £012 116 081 15.7 6.05
m-Xylene 202 £ 002 125 f 011 172 %* 019 162 £011 117 £ 082 15.8 5.87
o-Xylene 16.0 £ 002 9.73 £ 006 1.66 £ 010 1.64 £ 0.12 9.64 £ 067 13.9 5.76
n-Octane 236 £ 003 124 £ 013 045 003 190 £ 013 524 * 367 15.7 3.00

TIPB 245 £ 001 1.84 £ 0.01 - 1.33 £ 0.09 - 6.06 -

Table S5. Summary of the diffusion results of water, p-xylene, m-xylene, o-xylene, n-octane and TIPB in UiO-
66Br at an observation time A = 100 ms. Dy s represents the fast diffusion coefficient, while D, (s represents
the slow diffusion coefficient.

Probe Dok Dy seit D5 seif Dy Dyt RMSD; RMSD,
molecule (10‘10 mzs_l) (10-10 m s_l) (10-10 mzs_l) §1= Do $2= Dy seif (Hm) (Hm)
Water 233 £ 003 125 £ 007 179 X030 1.86 £ 013 132 * 092 15.8 5.98
p-Xylene 21.2 £ 002 149 £ 007 242 F* 019 142 £010 876 T 061 17.3 6.96
m-Xylene 202 £ 002 126 £ 012 135%* 014 160 £ 011 149 * 104 15.8 5.20
o-Xylene 16.0 £ 0.02 114 £ 003 128 £ 016 140 % 010 1255 * 0.88 15.1 4.75
n-Octane 236 £ 003 161 * 010 113 * 021 147 £010 206 % 1.44 17.9 4.52

TIPB 2.45 £ 001 175 £ 0.01 - 1.40 £ 0.10 - 5.92 -
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Figure S5.
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Figure S4. Diffusion attenuation plots for all bulk probe molecules.
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Diffusion attenuation plots for (a)TIPB and (b) p-xylene within the porous network of UiO-66 at
different diffusion observation times.

Table S6. Summary of the diffusion results of all probe molecules in UiO-66 at different observation time A.
D; .eif represents the first diffusion coefficient, while D, (s represents the second self-diffusion coefficient.

Observation time 2 [ms]

100 300 600
Probe Dl,self DZ,seIf Dl,self D2,se|f D1,self DZ,seIf
molecule (10-10 mzs-l) (10-10 mzs-l) (10-10 mzs-l) (10-10 mzs-l) (10-10 mzs-l) (10-10 mzs-l)
TIPB 1.8 £ 0.02 - 1.8 £ 0.02 - 1.7 £ 0.01
p-Xylene 126 £ 022 23 * 008 108 £ 002 21 *f002 105001 22 F 004
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