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Figure S1. PXRD pattern of a) YSH-8, and b) YSH-8y;.
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Figure S2. Pore size distribution of a) YSH-87,ux", b) YSH-8x;".
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Figure S3. TGA curve of a) YSH-8y; and b) YSH-8,,.
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Figure S4. Single gas absorption isotherm of C;Hg, C,Hg and CHy at 273 K of a) YSH-8,,5x and b) YSH-8y;".



Figure S5. Adsorption site of C;Hg and C,Hg in YSH-87,,/px.
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Figure S6. In-situ DRIFT spectra of YSH-87,u,* @) C;Hg adsorption, b) C;Hg desorption; ¢) C,H adsorption and

d) C,Hg desorption.
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Figure S7. PXRD pattern of YSH-8,,* after breakthrough experiment.
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Figure S8. PXRD pattern of YSH-87,x* after exposure in air.



Figure S9. SEM images of YSH-8z,u,* a) and b) pristine; c¢) and d) after C;Hg adsorption; ¢) and f) after C,Hg
adsorption; g) and h) after CH4 adsorption.
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Figure S10. Comparison of 77K N, Isotherm of YSH-8z,u,* after C;Hg, C,H,, and CH,4 adsorption.



Table S1. Comparison with benchmark adsorbents.

Gas uptake at 298 K (mmol/g)

IAST (298 K/ gas ratio 50:50)

. BET surface
Material area (m2/g) Ref.
9 C3H8 Csz CH4 C3H8/CZH6 C3H8/CH4 CzHe/CH4
YSH-8e* 1665 6.46 2.06 0.239 36.9 492 222 This work
MOF 1 1125 3.56 455 0.68 10.9 638.9 61.0 1
ZUL-C2 417 252 2.82 ; ; 632 91 2
UPC-99 886 485 272 0.44 49 426.8 ; 3
BSF-1 535 194 157 0.47 ; 353 23 4
Up(f,'\f 00- 1677.7 5.30 3.15 0.52 ; 186.4 ; 5
JLU-Liud5 971 3.79 3.78 0.69 427 20.1 6
Uio-67 2591 8.2 3.0 05 ; 73.7 8.1 7
PFC-5 256 ; 1.15(5) °'3§6(9 ; ; 84 8
HOF-BTB 955 ; 3.09 0.39 ; ; 13.7 0
HOF-14 2573 8.09(3)  1.97(1)  0.34(7) ; 286 63 10
ZJUé';OF' 863 3.05 25 0.50 1230 182 1
HOF-TCBP 2066 - - 0.328 - - - 12
HOF-ZJU- 423 2,61 3.16 1.73 ; 119 45 &
201a
HOF-ZJU- 366 185 253 1.50 ; 40 36 13
202a
HOF-16 302 ; ; 0.339 ; ; ; z
2) 0.05/0.95
Table S2. IAST fitting parameter.
ny Qm,2 b, ny R2
CH,4 6.5E—2 5.91 0.39 1.03 1.21 0.999
CoHe 5.1E-3 153 1.25 1.82E-2 0.85 0.999
CsHg 0.78 3.10 0.24 3.20 0.999




Single crystal information

Table S3. X-ray crystallographic data for YSH-8x;.

Compound YSH-8y;
Formula Ca9H21N3Nio 75012
Formula weight 767.62
Temperature, K 298

A A tetragonal
Crystal system P4/nnc
Space group 24.1698(19)
a A 24.1698(19)
b, A 25.181(4)

c, A 90

a, ’ 90

B,° 90

v, ° 90

v, As 14710(3)

z 8

Pealeds § M2 0.693

4, mm-* 0.612
F(000) 3144.0

Orange for data collection, ° 5.068 to 136.662

Index ranges -28<h<20,-23<k<28,-26<1<30
Reflections collected 20460

Independent reflections 6179 [Rin; = 0.1491, Ryigma = 0.1274]
Completeness 99.9

Refinement method Full-matrix least-squares on F?

Data/restraints/parameters 6179/6/255

Goodness-of-fit on F? 1.071

Ry, WR; [I>25(1)] 0.1581, 0.3622°
Ry, WR; (all data) 0.1970, 0.3923*
Largest peak & hole, eA-3 2.34 and -0.51
CCDC number 2324254

a R =3||Fo| — |Fc|/S|Fol; wR(F?) = [Ew(Fo? — F)/Ew(Fo)2]% where w = 1/[0X(Fo?) + (0.1000P)2], P =(Fo? +
2Fc?)/3.
b R =3||Fo| — |Fe|/S|Fo|; wR(F?) = [Ew(Fo? — F)/Ew(Fo?)]% where w = 1/[6X(Fo?) + (0.2000P)2], P =(Fo? +
2FC)/3.



Table S4. Hydrogen bonds for YSH-8y;.

D-H---A d(H--A) [A] d(D--A) [A] «(DHA)
O(11)-H(11)--0(31) 1.81 2621(8) 169.7
O(11)-H(11):--0(12) 1.81 2.614(8) 167.7

Table S5. X-ray crystallographic data for YSH-8,,.

Compound YSH-8,,

Formula ZNn,C104Hs6NgO34
Formula weight 2092.34

Temperature, K 173(2)

2, A 0.71073

Crystal system Tetragonal

Space group P42¢c

a A 23.881(5)

b, A 23.881(5)

c, A 16.664(5)

a,’ 90

B.° 90

v, ° 90

v, As 9503(5)

z 2

Pealeds § M3 0.733

4, mm-* 0.299

F(000) 2144

drange for data collection, ° 2.961 to 24.296

Index ranges —27<h<27, -27<k<27, -18</<19
Reflections collected 50510

Independent reflections 7724 [R(int) = 0.1267]
Completeness 99.5 (to theta = 24.296°)
Refinement method Full-matrix least-squares on F?
Data/restraints/parameters 77241369 / 297
Goodness-of-fit on F? 1.680

Ry, WwR; [I>25(/)] 0.1076, 0.2742°

Ry, WR; (all data) 0.1537, 0.2975°

Largest peak & hole, eA-3 0.761 and -0.664

CCDC number 2159884

a R =3||Fo| — |Fc|/S|Fol; wR(F?) = [Ew(Fo? — F)/Sw(Fo2]% where w = 1/[0X(Fo?) + (0.1000P)2], P =(Fo? +
2Fc?)/3.
b R =3||Fo| — |Fe|/S|Fol; wR(F?) = [Ew(Fo? — Fe2/Sw(Fo?)2]'s where w = 1/[62(Fo?) + (0.2000P)2], P =(Fo? +
2FC2)/3.



Table S6. Hydrogen bonds for YSH-8,,.

D-H-A d(H—A) [A] d(D--A) [A] 2(DHA)
0(15)-H(15)--O(18)*" 177 2.551(11) 153.2
0O(19)-H(19)---O(16)*2 1.79 2.577(10) 156.3
0O(34)-H(34)---0(37)* 1.76 2.588(15) 166.3
0O(36)-H(36)---O(33)# 1.84 2.650(14) 162.4

Symmetry transformations used to generate equivalent atoms:
#1111 1-Y, 1-X, -12+Z; #12 1-Y, 1-X, 1/2+Z; #3 +Y, +X, -1/2+Z; #4+Y, +X, 1/2+Z



Table S7. X-ray crystallographic data for YSH-87,/my.

Compound

YSH'SZn/Hx

Formula
Formula weight
Temperature, K
2, A

Crystal system
Space group

a A

b, A

¢, A

Poaicd, § CM™

4, mm-’

F(000)

@range for data collection, °
Index ranges

Reflections collected
Independent reflections
Completeness

Refinement method
Data/restraints/parameters
Goodness-of-fit on F?

Ry, WR [I>20(1)]

R1, wR; (all data)

Largest peak & hole, eA-3
CCDC number

Zn,C104H56NgO033

2076.30

173(2)

0.70000

Tetragonal

P4/nnc

23.745(5)

23.745(5)

16.703(3)

90

90

90

9418(4)

2

0.732

0.289

2120

1.194 to 32.652
—28<h<30, —29<k<26, —22</<22
47460

4608 [R(int) = 0.0884]
99.3% (to theta = 24.835°)
Full-matrix least-squares on 2
4608/0/170

0.983

0.0583, 0.1962

0.0916, 0.2090

1.338 and —0.372
2159880

@ R =3||Fo| — |Fc||/Z|Fo|; wR(F?) = [Ew(Fo>— Fc?)?/Zw(F0%)?]% where w = 1/[0*(F0o?) + (0.1287P)?], P =(Fo*+



Table S8. Hydrogen bonds for YSH-87,/x-

D-H-A d(H--A)[A] d(D-+A) [A] 2(DHA)
0(2) —H(2)---O(3)*! 1.85 2.589(3) 1455
O(4) —H(4)---0(1)*2 1.86 2.621(3) 150.2

Symmetry transformations used to generate equivalent atoms:
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