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Table S1 Material structure parameters

MO Unit cell/nm*® Cell angle/(°)* Viree Sce”
Name of MOF o

FID a b c  a P y (em g'  (m*g")
1 ZIF-3' 1.897 1.897 1674 9 9 90 0.55 0.63 1794.4
2 ZIF-682 2664 2664 1848 9 9 120 0.44 0.45 697.35
3 ZIF-69° 2608 2608 1940 9 9 120 0.43 0.38 631.44
4 ZIF-70° 2713 2713 1806 9 9 120 0.59 0.70 958.37
5 ZIF-8'3 1699 1699 1699 9 9 90 0.50 0.54 1294.3
6 ZIF-81* 2599 2599 1970 9 9 120 0.42 0.33 609.02
7 ZIF-78* 2611 2611 19499 9 9 120 0.41 0.35 547.16
8 ZIF-79* 2592 2592 1965 9 9 120 0.39 0.37 648.49
9 ZIF-80* 2630 2630 1936 9 9 120 0.51 0.47 732.96
10 ZIF-90° 1727 1727 1727 9 9 90 0.49 0.50 1248.6
11 Hydrad-UiO-66-2CH;*”  2.104  2.104 2.104 9 9 90 0.40 0.30 484.00
12 Hydrad-UiO-66-2COOH  2.096 2.096 2.096 9 9 90 0.41 0.26 406.67
13 Hydrad-UiO-66-Br’ 2.073 2.073 2073 9 9 90 0.44 0.28 495.00
14 Hydrad-UiO-66-NH,” ~ 2.079 2079 2079 9 9 90 0.49 0.38 730.33
15 Hydrad-UiO-66-NO,”  2.080 2.080 2080 9 9 90 0.44 0.31 570.42
16 Hydrad-UiO-66-Zr'" 2073 2073 2073 9 9 90 0.51 0.42 896.71
17 MIL-47(V)"! 0681 1.614 1393 9 9 90 0.61 0.62 1521.4
18 MIL-68-Al" 2051 3592 0668 9 9 90 0.62 0.74 1471.8
19 MIL-120" 0974 2.004 0748 9 9 13442 0.40 0.25 380.59
20 MIL-140A" 2442 1118 0780 9 9 103.86 0.17 0.10 104.20
21 MIL-140B" 2815 1346 0788 9 9 9343 0.29 0.21 190.70
22 MIL-140C"* 3189  1.561 0793 9 9 84383 0.40 0.35 873.90
23 MIL-140D" 3486 1748 0786 9 9 90270 043 0.35 917.74
24 Al-OH-1,4-NDC" 2.110 2110 0661 9 9 90 0.40 0.34 657.36
25 AI-PMOF'¢ 3197 0658 1.686 9 9 90 0.65 0.80 1859.5
26 CAU-10-H" 2.154 2154 1037 9 9 90 0.32 0.29 533.49
27 CAU-1-(OH),'® 1835 1835 1777 9 9 90 0.46 0.49 1083.1
28 Zr-fumarate'’ 1790  1.790 1790 9 9 90 0.42 0.27 454.58
29 MOF-525% 1939 1939 1939 9 9 90 0.69 1.01 2647.4
30 CoNIm-RHO?! 2903 2903 2903 9 9 90 0.60 0.66 1549.7
31 NOTT-300% 1482 1482 1180 9 9 90 0.61 0.58 1269.1
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32 CH;0-MOFa® 1.829 1.088 1608 9 9 90 0.72 1.17 3567.8
33 Zn,-bpydtc* 0.706 0.706 1977 9 9 90 0.29 0.19 5432

? obtained from the literatures; ® simulation data
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Fig.S1 (a) Cluster of CAU-1-(OH); and (b) the structure of CAU-1-(OH);
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Table S2 Atomic partial charges of CAU-1-(OH),

Atom Al (0] 02 03 04 C1 C2 C3 Cc4
Number of atom 16 48 8 16 24 24 24 24 24
Charge 1.182  -0.669 -0.86 -0.395 -0.503 0.797 0.041 -0.139 0.212
Atom C5 HI H2 H3 H4 CH; H,SS H,SH
Number of atom 16 24 8 48 24
Charge -0.222 0.1 0.327 0.1 0.431 0 -0.38 0.19
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Fig.S2 Selectivity of MOF's

(a) ZIFs with same topology structures; (b) Other ZIFs; (c) MILs series; (d) other types of MOFs; (e)
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Fig.S3 Selectivity comparison of ZIF-80 and its modified material ZIF-80-H
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Fig.S4 Structure of ZIF-80
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Table S3 Atomic partial charges comparison of ZIF-80 and its modified

material without —Cl

Atom Zn O1 N1 N2 N3 Cl
Charge of ZIF-80 0.902 -0.428 -0.191 -0.092 0.5 -0.145
Charge of its modified material 0.73 -0.491 -0.226 -0.097 0.494 -0.175

Atom C2 C3 C4 H1 H2 CI/H3
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Charge of ZIF-80 0.152 -0.173 0.048 0.177 0.149 -0.134
Charge of its modified material 0.142 -0.183 0.046 0.177 0.149 0.1
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