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S1. Experimental Section in Electronic Supplementary Information

Materials and methods

All chemicals were purchased from commercial sources and used as received without further
purification. The powder X-ray diffraction (PXRD) patterns were collected on a Rigaku
MiniFlex600 (40 kV, 15 mA) diffractometer Cu Ka (A = 1.54056 A) at room temperature.
Thermogravimetric analyses (TGA) were carried out on a NETZSCH STA 449C thermal analyzer at
a heating rate of 2 °C/min under nitrogen. Scanning Electron Microscope (SEM) images were
taken on a Philips-FEI Quanta 200. The semi-quantitative elemental analyses of different samples
were performed by using Philips-FEI Quanta 200) equipped with energy dispersive spectroscopy
(EDS) detector. The Zeta potential analysis was done by the Malvern Zetasizer. The solid state 13C
crosspolarization magicangle spinning (CP/MAS) NMR spectroscopy was performed by Bruker

AVANCE Il 400 Solid State NMR.

Synthesis of [M3Cug(0)(H,0)s(OH)(PTC)¢] (M = Sc, Fe, Ga and In) (SNNU-65s)
Prior to synthesis, 0.2 M aqueous solution of Cu(NOs),, Sc(NOs);, Fe(NOs)s, Ga(NOs); and

In(NO3)3 were firstly prepared.

Synthesis of SNNU-65-Cu-Ga

H5PTC (10 mg, 0.035 mmol) was added to DMF/dioxane (2.4 mL/0.4 mL), after clear, 0.14 mL
freshly prepared 0.2 M solution of Ga(NOs); was added, followed by the addition of 0.4 mL0.2 M
solution of Cu(NOs),, and then 0.5 mL acetic acid was added. The mixture was sealed in a 20 mL
glass vial and ultrasonicated to give a clear solution, and placed in an oven preheated at 85 °C for
20 h. After that, it was cooled down to room temperature. The resulting crystals were washed

with DMF and CH,Cl, and then dried in air. The yield was about 60% based on HsPTC.

Synthesis of SNNU-65-Cu-Sc and -Cu-Fe
SNNU-65-Cu-Sc and SNNU-65-Cu-Fe were obtained by a procedure similar to that of SNNU-65-
Cu-Ga, except that Sc(NOs); and Fe(NOs); were used in place of Ga(NOs);, respectively. The yield

were about 82% and 78% (based on H3PTC), respectively.
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Synthesis of SNNU-65-Cu-In

H3PTC (30 mg, 0.10 mmol) was added to DMF/dioxane (2.4 mL/0.4 mL), after clear, 0.42 mL
freshly prepared 0.2 M aqueous solution of In(NOs); was added, followed by the addition of 1.2
mL 0.2 M solution of Cu(NOs),, and then 0.5 mL acetic acid was added. The followed procedure

was similar to that of SNNU-65-Cu-Ga. The yield was about 75% based on H3PTC.

Single-Crystal X-ray Crystallograpic Determination

Single crystal X-ray data collection for porous coordination compound was performed on
Bruker D8 Photon 100 CMOS diffractometer equipped with a graphite-monochromated Mo Ka
radiation (A = 0.71073 A). The SADABS program was used for absorption correction. The
structures were solved by Patterson method for SNNU-65-Cu-Ga. The structure refinements
were based on |F|? with anisotropic displacement using SHELXTL.! All non-hydrogen atoms in
the framework were refined with anisotropic displacement parameters. For about the SNNU-65-
Cu-Ga, the residual Q peaks probably correspond to highly disordered solvent molecules were
treated using the SQUEEZE routine in the PLATON software package.2 These crystal data can be
obtained free of charge from The Cambridge Crystallographic Data Centre through

www.ccdc.cam.ac.uk/data_request/cif.

Gas Adsorption

Gas sorption isotherms were measured on a Micromeritics ASAP 2020 HD88 surface-area and
pore-size analyzer up to 1 bar of gas pressure by the static volumetric method. All used gases
were of 99.99% purity. To probe the effect of key structural parameters on the interactions of
frameworks and gas molecules, all as-synthesized samples were activated by immersion in DMF
for one day, followed by exchange into acetone three times over the course of four days. The
solvent-exchanged crystals were then loaded in sample tubes and activated under high vacuum
at 80 °C for 20 h. The gas sorption isotherms for N, and H, were measured at 77 K with liquid
nitrogen. The gas sorption isotherms for Ar were measured at 87 K. The gas sorption isotherms

for CO,, CH,4, C,H,, and C,H, were measured at 273 and 298 K, respectively.
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Estimation of the isosteric heats of gas adsorption
To extract the coverage-dependent isosteric heat of adsorption for compounds, the data were

modeled with a virial-type expression® composed of parameters a; and b, that are independent of

temperature:
1 o .
InP=InN+—ZaiN’ + Zbl.N' (1)
T3 i=0
Q.=-RY a,N' (2)

i=0
Where P is pressure, N is the amount adsorbed (or uptake), T is temperature, and m and n
determine the number of terms required to adequately describe the isotherm. R is the universal
gas constant. The coverage dependencies of Qg calculated from fitting the data at 273 K and 298

K under the pressure range from 0-1 bar, and Qg and R is the universal gas constant.

Selectivity Prediction for Binary Mixture Adsorption

Ideal adsorbed solution theory (IAST)* was used to predict binary mixture adsorption from the
experimental pure-gas isotherms. To perform the integrations required by IAST, the single-
component isotherms should be fitted by a proper model.

The Langmuir—Freundlich (LF) equation was found to the best fit to the experimental pure
isotherms for CO,, C;H,, and C;H, and CH, of SNNU-65s.

b*pl/n

bW

q9=4u

where p is the pressure of the bulk gas at equilibrium with the adsorbed phase (kPa), g is the
adsorbed amount per mass of adsorbent (mmol g1), g, is the saturation capacities of site (mmol
g?1), b is the affinity coefficients of site (1/kPa), and n represent the deviations from an ideal
homogeneous surface.

On the base of the equation parameters of pure gas adsorption, the IAST model was further
used to investigate the separation of C,H,/CO,, CO,/CH,, C,H,/CH, and C,H4/CH,, the adsorption

selectivity is defined by

_ X4 /v,
Sqp =
Xp/ Vg

(2)
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Where x; and y; are the mole fractions of component i (i = A and B) in the adsorbed and bulk
phases, respectively. Note that in the Henry regime Sps is identical to the ratio of the Henry

constants of the two species.

Topology Analysis for SNNU-65s.

Prior to topological analysis, the structure has been simplified to its points of extension
(carboxylate C atoms of the linker), the trigonal PTC ligand can be simplified as a 3-connected
node having triangle geometry, and while the di-copper paddlewheel SBUs and us-O trimer
cluster are then reduced to a 4-connected node (plane quadrilateral geometry) and 6-connected
node (trigonal-prismatic geometry), respectively. The SNNU-65s exhibits vertex 3-transitive
(3,4,6)-connected agw net:

Point symbol for net: {63}{6*.8%}3{6°.83.106}

TD10 = 1054

Topological terms for each node:

(V1 for PTC ligand) Point symbol: {63}

Extended point symbol: [6.6.6(2)]

Coordination sequence: 3 11 18 47 53 117 108 209 179 331
(V2 for the di-copper paddlewheel) Point symbol: {6*.8%}

Extended point symbol: [6.6.6(2).6(2).8(2).8(2)]

Coordination sequence:4 8 26 36 76 68 162 158 264 192
(V3 for us-O trimer cluster) Point symbol: {66.83.10°}

Extended point symbol: [6.6.6.6.6.6.8(2).8(2).8(2).10(4).10(4).10(4).10(4).10(4).10(4)]
Coordination sequence: 6 12 30 32 90 96 162 122 282 264
Transitivity: [3233]

Tilling: [62.83] + [6°] + [68.83]

Topological type: agw
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S2. Tables in Electronic Supplementary Information

Table S1. The Crystal data and structure refinements for SNNU-65-Cu-Ga.

Formula CooHs51CugGasz0yg
Formula weight 2458.71
Temperature (K) 153(2)

Crystal system hexagonal
Space group P6(3)/mmc
a(A) 18.5324(10)
b(A) 18.5324(10)
c(A) 40.250(4)

a (deg) 90.00

8 (deg) 90.00

v (deg) 120.00
Volume(A3) 11971.7(16)

z 2

dealca. (g7cm™) 0.682

u(mm-t) 0.893

F(000) 2452
Reflections collected/unique 283354 / 4576
Rint 0.0931
Data/restraints/parameters 4576 /0/ 125
GOF on F? 1.147

R, Wsz [l > 20(')]

R48, Wsz (a|| data)

0.0882, 0.1959

0.0992, 0.2029

Ry =51 | Fol | Fel 1/21Fol. (WRy= [SW(F,? - A/ Sw(F 22122



Table S2. Selected bond lengths (A) for SNNU-65-Cu-Ga.

Ga(1)-0(1)
Ga(1)-0(2)
Ga(1)-0(3)
Ga(1)-0(3)#3
Ga(1)-0(3)#4

Ga(1)-0(3)#5

2.073(10)
1.9098(12)
1.926(4)
1.926(4)
1.926(4)

1.926(4)

Cu(1)-0(4)
Cu(1)-0(4)#1
Cu(1)-0(5)
Cu(1)-0(6)
Cu(1)-0(6)#1

Cu(1)-Cu(1)#2

1.960(3)
1.960(3)
2.123(5)
1.946(3)
1.946(3)

2.6532(13)

Symmetry codes: #1: -x+y+1,y,z; #2: -x+1,-y,-z+1; #3: x,x-y,-2+3/2; #4: x,x-y,z; #5: X,y,-z+3/2.

Table $3. Summary of gas sorption properties for SNNU-65 analogues.

SNNU-65s Cu-Sc Cu-Fe Cu-Ga Cu-In
SaBET (m2g?) 2089.2 2112.0 1918.0 1936.2
Sa Langmuir (m2 g1) 3274.5 3306.2 3013.4 3037.0
Pore volume (cm3 g1) 1.14 1.15 1.05 1.06
H, 77 K, 1 atm (cm3 gt/wt%) 268.7/2.4 267.9/2.4 236.0/2.1 237.7/2.1
C0, 273 K, 1 atm (cm3 g?) 134.5 127.3 107.4 112.0
C0O, 298 K, 1 atm (cm3 g?) 70.4 64.9 58.7 56.1
Q,: (kJ/mol) for CO, 22.2 21.8 20.5 24.9
CH; 273 K, 1 atm (cm3 g) 25.2 27.5 24.4 24.7
CH4; 298 K, 1 atm (cm3 g?) 16.6 15.3 13.6 13.8
Q: (kJ/mol) for CH, 11.6 16.6 15.2 15.8
C,H, 273 K, 1 atm (cm3 g?) 205.6 187.2 165.8 170.4
C,H4 298 K, 1 atm (cm3 g%) 122.5 112.9 98.8 105.1
Q,: (kJ/mol) for C;H,4 61.4 235 31.1 24.8
C,H, 273 K, 1 atm (cm3 g) 287.2 269.7 228.7 251.2
C,H, 298 K, 1 atm (cm3 g?) 178.9 162.3 141.6 153.3
Qs (kJ/mol) for C,H, 44.9 28.2 31.7 234
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Table S4. Contributions of open metal sites (OMSs) and pore space in acetylene uptakes for
selected top-performing MOFs at room temperature and 1 atm for gravimetric capacity and

comparison of equimolar C,H,/CO, and C,H,/CH, selective data under 1 atm by IAST.*

SBET . C,H, uptake (cm3 g?) IAST selectivity (50-50) Ref.
OMS density
MOFs (m2g?) (mmol g?) By By pore Sum C;H,/ CO, C;H,/ CH,
oms space

SNNU-65-Cu-Sc 2089.2 3.57 86 92.9 178.9 135 115.5
SNNU-65-Cu-Fe 2112.0 3.52 85 77.3 162.3 6.7 37.3
SNNU-65-Cu-Ga 1918.0 3.46 84 57.6 141.6 18.7 120.6
SNNU-65-Cu-In 1936.2 3.26 79 74.3 153.3 7.0 69.5
HKUST-1 1401 4.96 120 81 201.0 11.0 - 5
UTSA-502 604 - - - 91.0 133 68.0 6
ZJU-40 2858 - - - 216.0 115 - 7
ZJU-195 1721.9 - - - 214.2 4.7 43.4 8
ZJU-199 987 - - - 128.0 4.0 27.3 9
UTSA-222 703 - - - 85.3 4.0 19.0 10

*The room temperature with range of being from 295 to 298 °C.
The open metal site (OMS) density was calculated based on the crystal information file.

2 The selectivity predicted by Henry’s law.
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S3. Figures in Electronic Supplementary Information

Figure S1. Scanning electron microscope photographs of SNNU-65s: (a) -Cu-Sc; (b) -Cu-Fe; (c) -

Cu-Ga and (d) -Cu-In.

S9



SNNU-65-Cu-Fe
= 2
e SNNU-65-Cu-Sc @
8 2
€ £
b= o
1]
= T After gas adsorption
[+ After gas adsorption
As-synthesized
As-synthesized
\ A . Simulated I o Simulated
4 6 & 10 12 14 16 18 20 22 24 26 28 30 4 6 8 10 12 14 16 18 20 22 24 26 28 30
2 Theta (degrees) 2 Theta (degrees)

SNNU-65-Cu-Ga SNNU-65-Cu-In

Relative Intensity

Relative Intensity

JECE

After gas adsorption ” After gas adsorption

As-synthesized
Simulated

As-synthesized
)AL A l " Simulated
| BN S m e e m e e e E e e LA R T TA ta s A L b L L L2 L
8 10 12 14 16 18 20 22 24 26 28 30 4 6 8 10 12 14 16 18 20 22 24 26 28 30
2 Theta (degrees) 2 Theta (degrees)

Figure S2. PXRD patterns for SNNU-65s.
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Figure S3. Structure of porous frameworks and tiling representation of SNNU-65s (All the

hydrogen atoms and the terminal water molecules are omitted for clarity.)
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Figure S4. Energy dispersive spectroscopy (EDS) of SNNU-65s.
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Figure S5. The solid state 13C crosspolarization magicangle spinning (CP/MAS) NMR spectroscopy

for the activated SNNU-65-Cu-Ga sample, which indicated the absence of DMA* counterions.
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Figure S6. The Zeta potential result for SNNU-65-Cu-Ga.
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Figure S7. Ar adsorption and desorption isotherms of SNNU-65-Cu-Ga at 87 K (top) and the pore
size distribution determined by analyzing the Ar isotherm using non-local density functional

theory (NLDFT) (bottom).
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Figure S10. N,, H,, CO,, CH,4, C,H, and C,H, adsorption and desorption isotherms of SNNU-65-Cu-

Fe. Solid and open symbols indicate adsorption and desorption isotherms, respectively.

S17



800

700

600 4

500

400

300

N, uptake (cm’g”)

200+

100

rmwmmﬂmln;tfm
SNNU-65-Cu -Ga

0-5
0.

T T
08 09

T T T T T
0.1 03 04 05 08 07

Relative Pressure (P/P )

T
0 0.2

120

100

@
=1
I

CO, Uptake (cm’ g”)

SNNU-65-Cu -Ga

273K

—TT———T——— 77—
200 300 400 500 600 700 800

Absolute pressure (mmHg)

180
150 4
T SNNU-85-Cu -Ga
“E 1204
L
£
o 90+ /w/\)
3 o i
5 298K
«
=~ 60
3}
30
04
T T T T T T T
0 100 200 300 400 500 600 700 800

Absolute pressure (mmHg)

300
250
SNNU-65-Cu -Ga
"o 2004 77
£
2
o 1504
s
f=3
= 100 1
E
50 o
0 T T T T T T T
0 100 200 300 400 500 600 700 800
Absolute pressure (mmHg)
30
25
T SNNU-85-Cu -Ga
o 5 273K
= 20
=
g
15
g Lo
=] M,«A
5 10 ' ‘,(/C 298 K
54
0
T % T % T e T X T L3 T ¥ T ¥
0 100 200 300 400 500 600 700 800
Absolute pressure (mmHg)
250
‘;; 200 4 SNNU-65-Cu -Ga
-
£
2
o 1504
-
g —
-
2 298 K
o 1004
™
(3]
50 4
0

T T T T T
200 300 400 500 60O
Absolute pressure (mmHg)

T
100

0

T
700 800

Figure S11. N,, H,, CO,, CH,4, C,H, and C,H, adsorption and desorption isotherms of SNNU-65-Cu-

Ga. Solid and open symbols indicate adsorption and desorption isotherms, respectively.

S18



800
700 § e EEfsmmEsmmn=smssEsESEEasssas=s =L ]
—~ 600 r"jccujImI 77K
™
- SNNU-65-Cu-In
£ 500
&
& 400
2
= 300
=
200 4
100 4
S ——
00 01 02 03 04 05 06 07 08 08 10
Relative Pressure (P/P)
140
120
s SNNU-85-Cu-In
= 273K
E
2
]
-
2
= -t
~
(o]
S 298 K
0 —
0 100 200 300 400 500 600 700 800
Absolute pressure (mmHg)
180
150 -
T SNNU-65-Cu-In mhsh
o
“E 1204
2
J
] ’,\»/
L] 90
o 298 K
=]
-
=~ 60 4
o
304
04
T T T T T T T
0 100 200 300 400 500 600 700 800

Absolute pressure (mmHg)

300

250
SNNU-65-Cu-In
o 200 4
£
2
o 150+
8
2
>, 1004
T
50 4
0 T T T T T T T
0 100 200 300 400 500 800 700 80O
Absolute pressure (mmHg)
30
25
— SNNU-65-Cu-In
- 273 K
- i
s 20
=
g
15
£ >
& il
- ] 298 K
I 104
o M,«M”
54
Y T T T T T T T ™ T T T T T T
0 100 200 300 400 500 600 700 800
Absolute pressure (mmHg)
300
= SNNU-65-Cu-In
‘o
-
E
2
o
>
E
o
>
~
T.100
[S]
T T T T T T T
0 100 200 300 400 500 600 700 800

Absolute pressure (mmHg)

Figure S12. N,, H,, CO,, CH,4, C,H, and C,H, adsorption and desorption isotherms of SNNU-65-Cu-

In. Solid and open symbols indicate adsorption and desorption isotherms, respectively.

S19



50

200

50

z

40 404

F30

KJimol)
KJ/mol)

w B
Ly O O 20

180

160

- 140

C,H, Uptake (cm’ g”)

120

100

80

Sc Fe

(a)

(b)

Figure S13. (a) Correlation between isosteric heat at zero loading of C,H, (Qs) and charge-to-

radius ratio (z/r?) of M3* ions. (b) Correlation between C,H, (Qy) and C,H, uptakes for SNNU-65s

at 1 atm and 298 K.

200 180
180 - 160
i6b SNNU-85-Cu-Sc at 298K
] 140 4 SNNU-65-Cu-Fe at 298K
140 4 =
= 1204
,,: 120 4 E
=100 |
£ 100 £
¢ 8 80
® 80 co, = 807
o 2
S 60 o 60+ oo
40 - 40 4
CH,
2] 2O C-O-O-BCOSITRE0 2041
0 T T T T T T T D 4 : . 1 - T 1
0 100 200 300 400 500 600 700 800 o 100 200 300 400 S0 600 700 | 400
Absolute pressure (mmHg) Absolute pressure (mmHg)
160 180
140 | 160 + y
SNNU-65-Cu-Ga at 298K - SNNU-65-Cu-In at 298K i
120 4 ]
—~ < 120 4
"o 100 (]
s £ 100
E 80 2
g % 80
60 -
§. 5 60
40+ 40 4
20 - 20 4
0 . 04

T T T T
200 300 400 500 600
Absolute pressure (mmHg)

T
0 100

T
700 800

T T T T T T
200 300 400 500 600 700 800

Absolute pressure (mmHg)

T
0 100

Figure S14. Comparison of C,H,, CO, and CH, adsorption isotherms for SNNU-65s.

S20



7.0

6.5

6.0

Chi*2iDoF = 6.5102E-6
55 RA2 = 0.99998
Value Standard Error

50 a0 267544155  +7.86802 I T
= at 73.01627 +11.29062 E SE s N s N s s RN EEEEEEEEEE
o a2 428539 +£3.60161 £ 204
T 45 a3 -0.77468 +0.20607 2

a4 005113 +0.01618 e
40 c 273 *o0 (= s
: b0 1445559 +0.02692 1
bl -0.25845 +0.03759 104
35 b2  0.02956 +0.01089
273K c2 298 +0 1
30 = 298 K 54
— Fit curve of In(P) 1
25+ T T T T T 0 T T U
0 1 2 3 4 5 6 7 0.0 1.0 15 20 25 3.0 35
CO, Adsorbed (mmol/g) CO, Adsorbed (mmol/g)
7 25
6 204
Chi"2/DoF = 0.00004
R*2 = 0.99995
Value Standard Error —
54 a0 139547363 +1587959 o 159
al  538.12305 4.51212 E
= a2 87543955  £131.22986 2 -
— -+ = i L
= a3 136.88516 £ 67.69926 = e
=4 as 3598276 301812 o’ SRR SO S A
c 273 +0
b0 1152573 05499
b1 -1.59065 +0.31945
b2 254694 039114
3 + 5+
273K c2 28 o
= 298K
—— Fit curve of In(P)
2 . T X T ¥ T T ¥ T . T 0 T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 1.2 0.0 02 03 0.4 05 0.6 07 0.8
CH, Adsorbed (mmol/g) CH, Adsorbed (mmol/g)
80
74
70+
6 -
Chi"2iDoF = 0.00019 50 -\.
54 RA2 = 0.99994
Value Standard Error S 50
a0 738631503 +35.10465 £ .
4 al  1619.58289 +32.64276 5 .
o az  -158.7888  +6.40896 2 404 LI
= a3 060946  +0.3045 i LI
= 34 ad 001383  +0.01655 o .
c 213 0 30 4 " e,
b0  29.28136 +0.11894 " " mgaan
P bl -534344  +0.40785
b2 051905  +0.01883 20
= 273K c2 208 =0
. = 208K
. 104
——Fit curve of In(P)
0 T T T T 1 0 T T T T
0 2 4 3 8 10 0 2 3 4 5 6
C,H, Adsorbed (mmol/g) C,H, Adsorbed (mmol/g)
I 60
7+
6~ 50 4
5+ Chi*2/DoF = 0.00026 40 _\"q..
R"Z = 0.99991
1 Value Standard Error [
P a0 -5407.31858  +39.85732 =t "u
o al  766.62724 +25.46342 E 30 Sim
T ] a2 -61.62968 +3.4491 5 ey,
= 3 a3 12167 +0.1296 = = m
ad  -0.02954 +0.00506 a "0 s ama
1 c 273 *0 20
24 b0 216185 +0.13591
b1 -2.23804 +0.08441
1 = 273K b2 015569 +0.01011
14 . 208K cz 28 *0 104

4 — Fit curve of In(P)

0 T T T T T T 1 0 T T T T T T

0 2 4 6 8 10 12 14 1] 2 3 4 5 6 7 8

C,H, Adsorbed (mmol/g)

corresponding isosteric

heats

S21

C,H, Adsorbed (mmol/g)

Figure S15. Fitted gas adsorption isotherms of SNNU-65-Cu-Sc measured at 273 and 298 K, and

of adsorption (Qx).



7.0 40
6.5 354
6.0 20
5.5 Chi*2/DoF  =0.00005
R*2 = 099936 25
Value Standard Error
5.0 4 a0 -2629.5444 +21.57374 °
T al  137.3062 g20_-'ln--u-------ul-nn-----
= sl a2 -28.82374 S
£ 45 a3 -1.59703 i x
a4 0.13447 +0.05588 s 15
4.0 c 3 +o o
b0 14.41612 +0.07386
35 b1 -0.51106 +0.41228 10
-~ . 273K b2 012776 +0.03532
c2 208 0
3.04 = 298K = 5
——Fit curve of In(P)
25 T T T T T 0 T T T T T
0 1 2 4 5 6 0.0 0.5 1.0 1.5 2.0 25 3.0
€0, Adsorbed (mmol/g} €O, Adsorbed (mmolig)
s 35
30 4
6
Chi*2/DoF = 0.00004 25
RAZ = 0.99996
Value Standard Error
5 ad 200596734 157654
al 52100373 +100.47697 = 20
- a2 91539346  +147.76425 £
[ a3 108.38667  +5251375 5 I EssmsEsssmmEEEs sEmmEmEEE § B NN
= as 2830447 +21.15544 x 15
4 c 2713 +o o
b0 13.64551 +0.05421
b1 -1.56952 +0.3353 104
b2 283481 +0.43883
3 s 273K c2 298 o0
= 298K 5
— Fit curve of In(P)
2 T T T T T T 1 0 T T T T T T
0.0 0.2 0.4 06 0.8 1.0 1.2 14 0.0 0.1 0.2 03 0.4 05 0.6 07
CH, Adsorbed (mmol/g) CH, Adsorbed (mmol/g)
45
74
40
B 35
Chi*2/DoF  =0.00004
RA2 = 099999
5+ Value Standard Error 30
ad  -2829.35981  +£11.93321
o a1 3053822 +14.22075 = 25
- %A a2 1.40576 +3.20296 [ T -
o a3 071712 +0.18175 E SR mIEGA mow oo e
£ a4 0.03167 +0.01111 ] 20
34 c 273 +o %
b0 141793 +0.04124 9 5
bl -0.0935 +0.04789
2 b2 001722 +0.00965
c2 298 X0 10
273K
14 = 208K :
—— Fit curve of In(P)
0 T T T T ] 0 v T - T . T v T -
0 2 4 6 8 10 0 1 2 3 4 5
C,H, Adsorbed (mmolig) C,H, Adsorbed (mmolig)
50
74
6 40
Chi"2/DoF = 0.00006
5 RA2 = 0.99998
Value Standard Error 304
a0 -3396.61589 1598282 = —
— 4 al  183.2499 +12.45039 g Ll R
o a2 -18.07307 +1.915 3 ""S: 2 s g g EEEEw
£ a3 052351 +007482 X
3 ad  -0.0141 +0.00316 % 20
e 273 +o o
b0 1536279 +0.05498
24 b1 -0.44751 +0.04176
b2 0.04042 +0.00573
273K c2 208 +0 10
1 = 298K
—— Fit curve of In(P)
0 T T T T T T 0 T T T T T T T
0 2 4 6 8 10 12 0 1 2 3 4 5 6 7 8

C,H, Adsorbed (mmolig)

C,H, Adsorbed (mmol/g)

Figure S16. Fitted gas adsorption isotherms of SNNU-65-Cu-Fe measured at 273 K and 298 K, and

their

corresponding

isosteric

S22

heats of adsorption

(Qq)-



7.04 40

6.5 35 4
6.0+
Chi*2/DoF = 1.8417E-6 0
55 RAZ =1
) Value Standard Error 25
a0 -2475.76183 +4.27051 =
5.0 a1 3892835 3
T a2 -1.35052 E ™ = s s s s sensEEEEEEREEEERD
£ a3 -0.78679 3
E 4564 a4 007939 0.02108 =
e 2713 0 o 154
4.0 b0 13.85804  £0.0146
b1 -0.07074 +0.0242
b2 000304  £0.00838 104
3.5 2 298 +0
273K e
3.04 = 298 K ) 5
—— Fit curve of In(P)
25 - r . T - T T T v T J 0 T T T T T
0 1 2 3 4 5 0.0 0.5 10 15 20 25 30
CO, Adsorbed (mmol/g) CO, Adsorbed (mmolig)
79 30
25+
6
Chi*2/DoF = 0.00005
RA2 = 099995 20
5 Value Standard Error
a0 -1838.39405  +18.00187 = 1 f—
—_ al 31791364 +120.23437 ] AUICEL
a az 24193372 +214.19106 E 15m
= a3 417.47268 +85.91921 2
44 ad  -160.00463  +39.02351 = 1
c 2713 0 =]
b0 13.14633 +0.06193 104
b1 1.68124 +0.43154
34 b2 -0.40795 +0.63676 1
n 273K c2 298 +0 5
= 298K
——Fit curve of In(P) 1
2ua 02 04 06 08 10 12 0 ™ =
: ) ; : . ) 0.0 0.1 02 0.3 0.4 05 0.8 07
CH, Adsorbed (mmol/g) CH, Adsorbed (mmolig)
55
74
50
6 45
Chi*2/DoF  =0.00006 40
5 RA2 = 0.99998
Value Standard Error 35+
a0 -3745.72426  +15.31535 .
s 4 a1 458.51437 +20.298 R ™ -
o a2 -65.03978 +5.17559 E L I .
E 3 a3 223336 +0.32187 2 %51 " " s s ammmasnm
T ad -0.13151 +0.02212 ] 56
¢ 7 o <
P b0 17.33198 +0.05268 15
b1 -1.42248 +0.06809
+
’ 273 K :22 2.9183791 1 2.01553 104
= 298K = - Pl
—— Fit curve of In(P)
0 T T T T T T T 1 0 T T T T
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5
C,H, Adsorbed (mmol/g) C,H, Adsorbed (mmolig)
60
74
50
6
Chi*2/DoF  =0.00051
54 RA2 = 0.99983 404
Value Standard Error
i a0 -3815.28326  £50.02422 g
= a1 532.53476 +42.41359
(- az 7256843 +7.3918 _E’ = ".."'n.
£, a3 434843 +0.35412 X Ll v
N a4 -0.16896 +0.01749 ] "eg
c 273 +o 020_ L I T TR
bo 16.40703 +0.17133
2 b1 -1.21674 +0.14155
bz 041354 +0.02188
n 273K c2 298 +o0 104
"M = 208K
—— Fit curve of In(P)
0 T T T T T d 0 T T T T T T
0 2 4 6 8 10 12 0 1 2 3 4 5 6 7
C,H, Adsorbed (mmolig) C,H, Adsorbed (mmol/g)

Figure S17. Fitted gas adsorption isotherms of SNNU-65-Cu-Ga measured at 273 K and 298 K,

and their corresponding isosteric heats of adsorption (Q«).
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Figure S18. Fitted gas adsorption isotherms of SNNU-65-Cu-In measured at 273 K and 298 K, and

their corresponding isosteric heats of adsorption (Qs;).
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Figure S20. Comparison of experimental and simulated isotherms and adsorption selectivity for

C,H,/CO,; binary-mixture predicted by IAST of SNNU-65s at 298 K.
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Figure S21. Comparison of experimental and simulated isotherms and adsorption selectivity for

C,H,/CH, binary-mixture predicted by IAST of SNNU-65s at 298 K.
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