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S1. Calculation procedures of selectivity from IAST

The measured experimental data is excess loadings (¢¢*) of the pure components CO,, for JLU-MOF56
and JLU-MOFS57, which should be converted to absolute loadings (¢) firstly.
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Here Z is the compressibility factor. The Peng-Robinson equation was used to estimate the value of
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compressibility factor to obtain the absolute loading, while the measure pore volume 0.708 cm? g-! and
0.804 are also necessary.

The dual-site Langmuir-Freundlich equation is used for fitting the isotherm data at 298K.
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Here p is the pressure of the bulk gas at equilibrium with the adsorbed phase (kPa), ¢ is the adsorbed
amount per mass of adsorbent (mol kg, ¢,,; and g,,»> are the saturation capacities of sites 1 and 2 (mol
kg!), b; and b, are the affinity coefficients of sites 1 and 2 (1/kPa), n; and n, are the deviations from an
ideal homogeneous surface.
The selectivity of preferential adsorption of component 1 over component 2 in a mixture containing 1
and 2, perhaps in the presence of other components too, can be formally defined as ¢, and ¢, are the
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absolute component loadings of the adsorbed phase in the mixture. These component loadings are also

termed the uptake capacities. We calculate the values of ¢, and ¢, using the Ideal Adsorbed Solution
Theory (IAST) of Myers and Prausnitz.



S2. Supporting Figures
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Fig. S1. PXRD patterns of JLU-MOF56 for simulated, as-synthesized and activated samples. The
differences in reflection intensity are probably due to preferred orientations in the powder sample.
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Fig. S2. PXRD patterns of JLU-MOF57 for simulated, as-synthesized and activated samples. The
differences in reflection intensity are probably due to preferred orientations in the powder sample.
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Fig. S3. PXRD patterns of JLU-MOF56 samples for as-synthesized and immersed in different organic

solutions at room temperature.
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Fig. S4. PXRD patterns of JLU-MOF57 samples for as-synthesized and immersed in different organic

solutions at room temperature.
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Fig. S5. Thermogravimetric
exchanged samples.

Fig. S6. Thermogravimetric
exchanged samples.
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analysis curves of JLU-MOF56 for the as-synthesized and EtOH
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Fig. S8. Topological features of JLU-MOF56 and JLU-MOFS7 displayed by tiles and face
symbols for yellow blue, green and red tiles are  {42.8%}, {84}, {4*} and {4.8%}.
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Fig. S9. The N, isotherm for JLU-Liu56 at 77 K under 1 bar.
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Fig. S10. The N, isotherm for JLU-MOFS57 at 77 K under 1 bar.
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Fig. S11. PXRD pattern of JLU-MOF56 samples after the CO, adsorption.
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Fig. S13. The N, isotherm for JLU-MOF56 at 273 K and 298 K under 1 bar.
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Fig. S14. The N, isotherm for JLU-MOF57 at 273 K and 298 K under 1 bar.



Table S1. Crystal data and structure refinements for JLU- MOF56 and JLU- MOF57

compound JLU-MOF56 JLU-MOF57
formula C37 Hy49 Cl; N7 Ni, Og C37 Hy9 Cl; N7 Coy Og
Mw 1064.25 1064.69

temp (K) 293(2) 293(2)
wavelength (A) 0.71073 0.71073
Crystal system Tetragonal Tetragonal
space group P4(2)/mnm P4(2)/mnm
a(A) 17.031(2) 17.274(2)
b(A) 17.031(2) 17.274(2)
c(A) 17.184(3) 17.178(3)
V(A3) 4984.3(14) 5125.6(14)

Z, D, Mg/m?) 4,1.418 4,1.323
F(000) 2208.0 2200

0 range (deg) 2.91-27.47 1.67-25.15
reflns collected/unique 56827/3088 32057/2496
Rint 0.0376 0.0440
data/restraints/params 3088/67/133 2496/27/125
GOF on F? 1.066 1.103

R], WRZ (I>2G(I))

R;, wR; (all data)

0.0486, 0.1411

0.0520, 0.1439

0.0464,0.1419

0.0535,0.1462

aRl = 2||F0| - |F0H/2|F0|a b WR2: [EW(|F0|2 - |Fc|2)/2‘W(F02) 2| 12



Table S2. Selected bond lengths [A] and angles [°] for JLU-MOF56.

JLU- MOF56

Ni(1)-O(1)#1 2.0319(17) O(1)#2-Ni(1)-N(3) 86.51(9)
Ni(1)-O(1)#2 2.0319(17) O(1)#1-Ni(1)-N(3)#3 86.51(9)
Ni(1)-N(3) 2.087(2) O(1)#2-Ni(1)-N(3)#3 173.01(8)
Ni(1)-N(3)#3 2.087(2) N(3)-Ni(1)-N(3)#3 92.59(13)
Ni(1)-0(2) 2.122(3) O(1)#1-Ni(1)-0(2) 85.29(8)
Ni(1)-CI(1) 2.3963(9) N(3)-Ni(1)-0(2) 87.75(8)
0(1)-C(7) 1.246(2) NG)#3-Ni(1)-0(2) 87.75(8)
O(1)-Ni(1)#5 2.0319(17) O(1)#1-Ni(1)-CI(1) 96.80(6)
0(2)-C(8) 1.267(12) N(3)-Ni(1)-CI(1) 90.14(6)
N(1)-C(5) 1.330(3) 0(2)-Ni(1)-CI(1) 176.94(8)
N(1)-NQ) 1.386(14) Ni(1)#4-CI(1)-Ni(1) 99.12(5)
N(1)-C(2) 1.428(3) C(7)-O(1)-Ni(1)#5 136.25(19)
O(D#1-Ni(1)-O(D#2  93.55(11) C(8)#3-0(2)-Ni(1) 119.4(7)
O(1)#1-Ni(1)-N(3) 173.01(8) C(8)-0(2)-Ni(1) 94.38(4)

Symmetry transformations used to generate equivalent atoms:
#1 -y+3/2,x-1/2,2-1/2 #2 -y+3/2,x-1/2,-z+1/2 #3 X,y,-zZ #4 -y+1,-x+1,z #5 y+1/2,-
x+3/2,-z+1/2 #6 y, X,z

Table S3. Selected bond lengths [A] and angles [°] for JLU-MOF57.

JLU-MOF57

Co(1)-O(1)#1 2.0561(19) O(1)#1-Co(1)-O(1)#2 94.36(12)
Co(1)-0(1)#2 2.0561(19) O(1)#1-Co(1)-N(3)#3 172.72(10)
Co(1)-N(3)#3 2.141(3) O(1)#2-Co(1)-N(3)#3 86.66(10)
Co(1)-N(3) 2.141(3) O(1)#1-Co(1)-N(3) 86.66(10)
Co(1)-0(2) 2.160(3) O(1)#2-Co(1)-N(3) 172.72(10)
Co(1)-CI(1) 2.4351(12) N(3)#3-Co(1)-N(3) 91.44(15)
CI(1)-Co(1)#4 2.4351(12) O(1)#1-Co(1)-0(2) 85.86(9)
0(1)-C(7) 1.246(3) O(1)#2-Co(1)-0(2) 85.86(9)
O(1)-Co(1)#5 2.0561(19) N(3)#3-Co(1)-0(2) 87.03(10)
0(2)-C(8) 1.145(14) N(3)-Co(1)-0(2) 87.03(10)
N(1)-C(5) 1.325(4) O(1)#1-Co(1)-CI(1) 97.26(6)
N(1)-N(2) 1.359(4) O(1)#2-Co(1)-CI(1) 97.26(6)
N(1)-C(2) 1.433(4) N(3)#3-Co(1)-CI(1) 89.75(8)
N(2)-C(6) 1.305(5) N(3)-Co(1)-CI(1) 89.75(8)
N(3)-C(5) 1.311(4) 0(2)-Co(1)-CI(1) 175.38(10)
N(3)-C(6) 1.342(4) Co(1)-CI(1)-Co(1)#4 97.35(6)

Symmetry transformations used to generate equivalent atoms:
#1 -y+1/2,x+1/2,-z+1/2 #2 -y+1/2,x+1/2,z-1/2 #3 X,y,-z #4 y.x,-z #5 y-1/2,-x+1/2,-
z+1/2 #6 -y,-X,z



Table S4. CO,/N, separation selectivity for reported MOFs materials at 1 bar.

Temperature

Compound CO,/N, Ref.
X)
Bio-MOF-11 79.5 296 1
Cu-TDPAT 57.8 296 1
IITKGP-8 43.7 295 2
UTSA-72a 35.6 296 3
JLU-MOF56 32.8 298 This work
TIFSIX-1-Cu 30 298 4
HKUST-1(hydrated) 28 298 5
JUC-141 27.60 298 6
SIFSIX-1-Cu 27 298 7
PMOF-3a 234 296 8
Cuy(TPBTM)g 22 298 9
Cu-BTTri 21 298 10
JLU-MOF57 20.3 298 This work
PCN-88 18 296 11
PCN-61 15 298 12
ZINU-44a 15 296 9
STFSTX-2-Cu 13.7 298 7
MOF-177 3.6 296 1
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