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Fig. SO Electronic photographs of the as-synthesized (a) ZJNU-11 and (b) ZINU-12.
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Fig. S1 Comparison of the experimental and simulated PXRD patterns of (a)

ZJINU-11 and (b) ZINU-12.
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Fig. S2 TGA curves of the as-synthesized (a) ZJNU-11 and (b) ZJNU-12 under

nitrogen atmosphere.
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Fig. S3 Comparison of FTIR spectra of the diisophthalate ligands and their

corresponding as-synthesized MOFs.
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Fig. S4 The consistency plot (a), BET surface area plot (b), and Langmuir surface

area plot (c) for ZINU-11.
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Fig. S5 The consistency plot (a), BET surface area plot (b), and Langmuir surface

area plot (c) for ZINU-12.
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Fig. S6 Comparison of the pure-component isotherm data for (a) C,H,, (b) CO,, and
(c) CH4 in ZINU-11 with the fitted isotherms at 278 K, 288 K, and 298 K.
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Fig. S7 The isosteric heat of C,H,, CO,, and CH, adsorption in ZIJNU-11.
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Fig. S8 *H and *C NMR spectra.



Table S1 Crystal data and structure refinement for ZJNU-11 and ZJNU-12.

MOFs ZJINU-11 ZJINU-12
Empirical formula Cy3H17Cu,NO4g Cy3H17Cu,NO4g
Formula weight 594.46 594.46

(A 1.54178 1.54178
Crystal system Hexagonal Hexagonal
Space group P6s/mmc P6s/mmc

Unit cell dimensions

a=18.5626(7) A
b = 18.5626(7) A
¢ = 23.7453(10) A

a=18.6231(7) A
b = 18.6231(7) A
¢ = 23.8591(10) A

a=90° a=90°
B=90° B=90°
y =120° y = 120°
V (A% 7085.7(6) 7166.2(6)
z 6 6
D. (g cm™) 0.836 0.826
w (mm™) 1.374 1.359
F(000) 1800 1800
0 range for data collection (°) 3.320 to 65.197 5.791to0 68.181
-21<h<17 -22<h<22
Limiting indices -15<k<21 -22 <k<22
-25<1<27 -26<1<28
Reflections collected / unique 24310/ 2272 53611/ 2464
Rint 0.0652 0.1458

Max. and min. transmission

0.876 and 0.820

0.873 and 0.822

Refinement method

Full-matrix least-squares on F?

Full-matrix least-squares on F?

Data/restraints/parameters

2272/01/107

2464 /19/107

Goodness-of-fit on F? 1.091 1.034
. . R, =0.0677 R; =0.0488
Final R indices [I > 24(1)]
WR, = 0.2631 WR, =0.1705
oo Ry =0.0776 Ry =0.0717
R indices (all data)
WR, = 0.2745 wR, = 0.2016
Largest diff. peak and hole (e'A®) | 0.241 and -0.369 1.131 and -0.579
CcDC 1921552 1921553




Table S2 Langmuir-Freundlich parameters for adsorption of C,H,, CO,, and CH, in

ZJINU-11.
Osat bo E )
Adsorbed component R
P mmolgd) | Pay* | (molty | ¥
C,H, 13.17848 | 6.84322x10° | 21.760 | 0.78229 | 0.99978
CO, 15.82271 | 2.22604x107 | 24.218 1 0.99997
CH, 10.1892 | 1.13099x10° | 17.063 1 0.99992




Table S3 Summary of gas adsorption properties of ZIJNU-11 and ZIJNU-12.

C;H, uptake? CO, uptake® CH, uptake® C,H2/CH, (50750, viv) CO,/CH, (50/50, viv)
MOFs Seer Stangmir Ve De (cm®g?, STP) (cm®g?, STP) (cm®g?, STP) IAST selectivity? IAST selectivity?
m*gh) | (m*g") | (em’g?) | (gem?)
298 K 288 K 278 K 298 K 288 K 278 K 298 K 288 K 278 K 298 K 288 K 278 K 298 K 288K | 278 K
ZJINU-11 1860 2166 0.7734 0.7851 186.2 206.9 227.8 105.0 131.1 162.0 24.0 30.0 37.1 36.2 41.6 49.1 5.9 6.6 7.6
ZJINU-12 1208 1404 0.5028 0.7763 122.9 134.0 144.4 74.6 91.6 112.2 17.8 22.1 27.2 354 419 50.9 5.9 6.7 7.8

Seet/SLangmuir = BET and Langmuir surface areas; V, = Pore volume based on 77 K N, isotherm; D, = Framework density calculated from single-crystal X-ray data; dat1atm.




Table S4 Summaries of C,H, and CO, adsorption properties of some reported

dicopper paddlewheel-based MOFs constructed from linear/bent diisophthalate

ligands.
S V C,H, uptake CO, uptake
MOFs Ligand structure ZB ETl 3p " 232 1p 32 1p Ref.
(m*g™) | (em°g™) | (em”g~, STP) | (cm°g~, STP)
HOOC
) " COOH 222.4 .
NJU-Bail7 2423 0.914 NA
HoOC g (296 K/1 bar)
COOH
® 214.2 105.0 ,
ZJU-195 ® 0 1786.9 0.93
(298 K/1 atm) | (298 K/1 atm)
HOOC O/ COOH 214 0 125
UTSA-90 ) ) 2273 0.88 ' 3
oo » coom (295 K/1 bar) (295 K/1 bar)
HOOC COOH 213
ZINU-47 (O~ 24 2638 1.031 NA ¢
oo coon (295 K/1 atm)
210.3 122.6
ZINU-84 1926 0.7758 5
(298 K/1 atm) | (298 K/1 atm)
201.5 112.2
ZINU-57 1935 0.768 6
(298 K/1 atm) | (298 K/1 atm)
COOH
J 200.4 115.6
ZINU-T1 o9 1860 | 0.7523 7
O (298 K/1 atm) | (298 K/1 atm)
OCH; COOH
HOOC, 199.5 109.4
ZINU-59 O O 2043 0.781 8
Q O CooH (298 K/1 atm) | (298 K/1 atm)
HOOC H3CO
HOOC COOH 194 3 99 2
—N . .
ZINU-98 )< 2378 | 0.9324 9
HOOC NH,  \CoOH (298 K/1 atm) | (298 K/1 atm)
HOOC COOH 193 8 96 2
ZINU-34 ) 2459 | 0.9687 ' ' 10
HOOC NH, oo (298 K/1atm) | (298 K/1 atm)
HOOC COOH 193
_ 7\ 1
Z3u-5 O 2823 | 1.074 NA

HOOC COOH

(298 K/1 bar)




193

=N
ZINU-48 @{ /%Q 2670 | 1.044 NA
N (295 K/1 atm)
HOOC COOH
N_o
\ 189.8 102.5 »
ZJINU-99 Hooc O 7 O CooH 2113 0.835
(298 K/1 atm) | (298 K/1 atm)
COOH COOH
COOH
COOH 189 122 13
ZJINU-56 1655 0.653
(298 K/1 atm) | (298 K/1 atm)
HOOC COOH
HOOC COOH 187
N=
ZJINU-46 M ) 2622 1.025 NA 4
N (295 K/1 atm)
HOOC COOH
CHs
O 186.2 105.0 This
ZJINU-11 Hooc CooH | 1860 0.7734
O NH, O (298 K/1 atm) | (298 K/1 atm) work
COOH COOH
HOOC COOH 183 6 88 7
ZINU-96 () 2352 | 0.934 ' ' 14
wood  md oM, oo (298 K/1 atm) | (298 K/1 atm)
HsCO._N__OCHjs
| 181.3 103.0
ZINU-89 RO O SN RS T 0.63 15
atm atm
(298 K/1 atm) | (298 K/1 atm)
COOH COOH
O 180.0 88.1
ZINU-74 2 2243 | 08878 16
S (298 K/1 atm) | (298 K/1 atm)
HOOC COOH
174 81
2040 DV, 2392 | 03008 ose ki at 298 K/1 at !
HOOC OH COOH ( a m) ( a m)
COOH
HoOC, s\ 1725 94.8
ZJINU-91 Q = O 2404 0.982 1
\_s COOH (298 K/1 atm) | (298 K/1 atm)
HOOC
HsC._N_CHs
‘ 166.0 99.2
ZINUgs | O 0 M 1603 0.70 15
(298 K/1 atm) | (298 K/1 atm)
COOH COOH
O/_\O
HOOC. J\ COOH 164 91 19
Cu-DDC O s O 2410 0.98
(298 K/1 bar) | (298 K/1 bar)
HOOC COOH
HOOC COOH
164.0 96.2
ZJNU-93 HOOC | OOH 1952 0.7633 2
@ (298 K/1 atm) | (298 K/1 atm)
HOOC COOH 160
Cu(EBTC) (=) 1852 1.01 NA 2

(295 K/1 bar)




COOH

HOOC, H3CO,
ZINU-58 2487 0.976 157.1 81.6
HoOC OCHy COOH
HOOC COOH
155.1 79.2
ZINU-92 IOHIC) 2845 1.103 18
s (298 K/1 atm) | (298 K/1 atm)
139.5
UPC-21 1725.1 0.69 NA 2
(295 K/1 bar)
Cl Cl
UTSA-40 HOO 8 8 - 1630 0.65 1249 736 =
P ' (296 K/1 atm) | (296 K/1 atm)
¢
HOOC. COOH 1220 820
ZINU-78 ) . ® 1311 0.521 24
T oo Lo (298 K/1 atm) | (298 K/1 atm)
HoOC, COOH 100 39
ZJU-15 aate Py 1660 0.67 2
HOOC A COoH (298 K/l atm) (298 K/l atm)
@ 97.6 59.3
ZJINU-51 wooe ST UL coon 1382 0.5446 %
) @ (298 K/1 atm) | (298 K/1 atm)
HOOC COOH 859 59
MFM-130 2173 1.0 z
HOOC Q Q OOH (298 K/1 bar) (298 K/1 bar)
HOOC COOH
116
ZINU-44 Q O 2314 0.9158 NA 2
HoOC \ CooH (298 K/1 atm)
N
N
HOOC Si COOH 115
Cu,L Q © 1145.9 0.998 NA 2
Loon  Loom (298 K/1 bar)
o
HOOC COOH 111.3
Cuycdi 1539 0.81 NA %0
2ecip , , (298 K/1 bar)
COOH COOH
HOOC COOH
108
ZJINU-40 Q 0 O 2209 0.88 NA 31
Hooc N/\S\N COOH (296 K/1 atm)
HOOC COOH
107
ZINU-45 2232 0.8774 NA 2
HOOC N\\_//N COOH (298 K/l atm)
F
106
Cu,L Hooc O CooH 1580 0.97 NA 82
O NH, O (298 K/1 bar)
COOH COOH
CF3
106
Cu,L O 1584 0.6 NA 3

HOOC COOH
U

COOH COOH

(298 K/1 bar)




HOOC O COOH 104.39
34
Cu,L ohs 1410 0.97 NA
(298 K/1 bar)
COOH COOH
HOOC COOH
103
ZINU-43 O )4 2243 0.8943 NA 2
HooC LN COOH (298 K/1 atm)
HOOC AH COOH 102.2
QI-Cu 1631 | 0662 NA 3
Hooc' J COOH (293 K/1 bar)
[ 102
GDMU-2 oY 1860 0.80 NA 3
Toon Toon (273 K/1 bar)
HOOC COOH 100
NJU-Bail4 () 2383 0.92 NA a7
HOOC NO, COOH (298 Kll bar)
OCH;
O 95.6 38
NJFU-3 HooC O O coon | 25311 0.94 NA (298 K/Lban)
ar
COOH COOH
HOOC. COOH 94
PCN-88 ® . ® 3308 NA NA %
COOH COOH (296 K/1 atm)
HNUST-1 @Q 1400 0.571 NA 930 40
oo ' (298 K/1 bar)
COOH
HoOC o HN 84.5
HNUST-3 QNHO C<<COOH 2412 0.99 NA (208 K/Lam) 4
atm
HOOC
COOH j): COOH 80 "
JUC-1000 Q Oy Q 1221 0.48 NA
HoOC™ SN TN NS coon (298 K/1 atm)
HOOC o o COOH
SNU-50 Q;ﬁ@fé@ 2300 1.08 NA %0 “
HooC o o) COOH (298 K/1 bar)
CF,
O 78.4 »
PCN-308 Hooc O O cooH | 1418 0.810 NA (298 K/Lban)
ar
COOH COOH
N\
HooC ‘ _ COOH 73.8 "
PCN-305 O O 1720 0.926 NA (298 K/L bar)
ar
COOH COOH
CHj
O 73.3 »
PCN-307 Hooc O O COOH 1376 0.808 NA (298 K/ ba)
ar
COOH COOH
HooC O COOH 70.3
PCN-306 O O 1927 1.043 NA 4

(298 K/1 bar)




COOH

HoOoG o@ 68.05 5
HNUST-7 2804 111 NA
“” coon (298 K/1 atm)
HoOoC
o R 67.3 "
HNUST-6 ooe. X 1093 0.455 NA
(298k/1bar)
o o 62.9 47
HNUST‘4 HOOC NH HN COOH 1136 0.458 NA
(298 K/1 atm)
Hooc \SI O COOH 47 48
UHM-6 O O 1164 0.46 NA

COOH COOH

(298 K/1 bar)

Seer = BET specific surface area; V, = pore volume; NA = not available
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