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Fig. S1 (a) Coordination environment of Ni?>* ion in Ni-bodc-tpt. (b) Coordination environment of

Zn?" ion in Zn-adc-tpt. Hydrogen atoms are omitted, for clarity.

Fig. S2 (a and b) Cage A and B of Zn-adc-tpt. (c) View of the space-filling picture of Zn-adc-tpt

along the c axis.
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Fig. S3 (a) The horizontal distance between the y3-OH of the metal trimer SBU equal to the length

of a axis. (b) The vertical distance between the 145-OH of the metal trimer SBU equal to the length
of ¢ axis.
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Fig. S4 PXRD data of Ni-bodc-tpt (a) and Zn-adc-tpt (b)
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Fig. S5 PXRD patterns of Ni-bodc-tpt (a) and Zn-adc-tpt (b) after being soaked in different organic

solvents for 24 h and exposure to air for 7 days.
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Fig. S6 PXRD data (a) and TGA curves (b) of the as-synthesized and activated samples of Ni-bodc-

tpt.
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Fig. S7 N, adsorption-desorption isotherm on Ni-bodc-tpt at 77 K. Inset: the pore size distribution.
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Fig. S8 Virial equation fitting of C,H, adsorption isotherm of Ni-bodc-tpt at 273 and 298 K

respectively.
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Fig. S9 Virial equation fitting of C,H¢ adsorption isotherm of Ni-bodc-tpt at 273 and 298 K
respectively.
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Fig. S10 Dual-site Langmuir-Freundlich fitting of C,H4 adsorption isotherm at 298 K for Ni-bodc-
tpt.
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Fig. S11 Dual-site Langmuir-Freundlich fitting of C,H¢ adsorption isotherm at 298 K for Ni-bodc-
tpt.
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Fig. S12 PXRD of Ni-bodc-tpt after breakthrough tests.
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Fig. S13 Predicted adsorption sites and interactions of C,Hy (a) and C,Hg (b) in cage A of Ni-bodc-

tpt. The blue dashed lines refer to C—H-+-N interactions while the purple ones refer to C—H-H

interactions.



Table S1 Crystal data and structure refinement parameters for Ni-bodc-tpt.

Compound Ni-bodc-tpt
CCDC number 2329063
Chemical formula C4gH4gNgNi;03
Crystal system Hexagonal
Space group P6;/mmc
al(A) 16.7926(6)
b/(A) 16.7926(6)
c/(A) 14.6396(9)
a/(°) 90
pIC) 90
y/(°) 120
VI(A3) 3575.2(3)
VA 2
D/(g/cm?) 1.015
T/K 210
F(000) 1132
Goodness-of-fit on F? 1.173
R, [I>26(D))? 0.0689
R [all data]? 0.0780
WRy [1>20(D)]° 0.2075
WwR; [all data]® 0.2255

Ry = YIFo| = |Fell / ZIFol; "WRy = [X[w(Fo? = F2)*] / Zw(Fo?)*].



Table S2 Crystal data and structure refinement parameters for Zn-adc-tpt.

Compound

Zn-adc-tpt

CCDC number

Chemical formula

2329065

CesH30N6Zn3013

Crystal system Trigonal
Space group P-31
al(A) 16.7370(2)
b/(A) 16.7370(2)
c/(A) 15.8689(3)
a/(°) 90
pIC) 90
y/(°) 120
VI(A3) 3849.75(12)
Z 2
D/(g/cm?) 1.139
T/K 100
F(000) 1342
Goodness-of-fit on F? 1.045
Ri [I>26(D)]? 0.0524
R [all data]? 0.0590
WRy [1>20(D)]° 0.1373
WwR; [all data]® 0.1410

Ry = YIFo| = |Fell / ZIFol; "WRy = [X[w(Fo? = F2)*] / Zw(Fo?)*].



Table S3 Comparison of adsorption metrics of some benchmark C,Hg-selective MOFs at 298 K and
1 bar.

MOF C,Hg uptake  C,Hy uptake  Selectivity Oy of C,Hg Ref.
adsorbents (mmol g) (mmol g'')  (50/50, v/v)  (kJ mol")
Ni-bodc-tpt 5.87 4.72 1.8 24.87 This work
Fe,(0;)(dobdc) 3.03 1.9 4.4 66.8 1
LIFM-63 2.89 2.07 1.56 26.5 2
Ni(bde)(ted)q s 5.0 3.4 1.85 215 3
JNU-2 4.11 3.62 1.6 30 4
MUF-15 4.69 4.15 1.96 29.2 5
TKL-106 5.61 4.51 1.5 22.4 6
MIL-142A 3.8 2.9 1.5 27.2 7
Cu(Qc), 1.85 0.78 3.4 28.8 8
NUM-7 2.85 2.62 1.764 35.8 9
SNNU-40 7.54 491 1.57 18 10
CPM-233 7.45 6.52 1.64 27.3 11

PCN-250(Fe,Co) 6.21 5.82 1.52 222 12
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