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[bookmark: _Hlk54351512]Supplementary Fig. 1 Keto–enol tautomerization within CPOC-1.
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Supplementary Fig. 2 1HNMR of CPOC-1 (CDCl3, 400 MHz, 298 K).
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Supplementary Fig. 3 FT-IR spectra of CPOC-1.
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Supplementary Fig. 4 1HNMR of CPOC-1 after storing in air for half a year (CDCl3, 400 MHz, 298 K).
[image: C:\Users\lenovo01\Desktop\ROC-Ethylene Purification\Data\TG\TG.tif]
Supplementary Fig. 5 TGA curve of CPOC-1.

[image: C:\Users\lenovo01\Desktop\ROC-Ethylene Purification\Data\PXRD\PXRD-AS.tif]
Supplementary Fig. 6 PXRD pattern of CPOC-1.
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Supplementary Fig. 7 C2H6 adsorption/desorption isotherm of CPOC-301 at 273, 283 and 293 K.
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Supplementary Fig. 8 C2H4 adsorption/desorption isotherm of CPOC-301 at 273, 283 and 293 K.
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Supplementary Fig. 9 (a) Virial equation fitting of the C2H6 adsorption isotherm of CPOC-301 at 273, 283 and 293 K. (b) Relevant fitting parameters for C2H6.
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Supplementary Fig. 10 (a) Virial equation fitting of the C2H4 adsorption isotherm of CPOC-301 at 273, 283 and 293 K. (b) Relevant fitting parameters for C2H4.
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Supplementary Fig. 11 Selectivity of CPOC-301 predicted by the IAST method for an equimolar C2H6/C2H4 mixture at 293 K.
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Supplementary Fig. 12 Dual-site Langmuir-Freundlich fitting of the C2H6 adsorption isotherm of CPOC-301 at 293 K. (b) Relevant fitting parameters for C2H6.
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Supplementary Fig. 13 Dual-site Langmuir-Freundlich fitting of the C2H4 adsorption isotherm of CPOC-301 at 293 K. (b) Relevant fitting parameters for C2H4.
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Supplementary Fig. 14 1HNMR of CPOC-301 after breakthrough experiments (CDCl3, 400 MHz, 298 K).
[image: C:\Users\lenovo01\Desktop\ROC-Ethylene Purification\Data\PXRD\PXRD-AB.tif]
Supplementary Fig. 15 PXRD of CPOC-301 after breakthrough experiments.
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Supplementary Fig. 16 (a) Virial equation fitting of the C2H2 adsorption isotherm of CPOC-301 at 273, 283 and 293 K. (b) Relevant fitting parameters for C2H2.

image3.tiff
tored in air
for half a year
As-synthesized

C-N
C=C-H

=0

0 500 1000 1500 2000 2500 3000 3500 4000 4500
Wavenumber / cm™




image4.png
1213-038-1 ok. 1. fid
7500

an
o
T
]
e

<

i

7000

L5000

Fason

1500

1000

® 15 o1 13 12 o1 w8 H 7 5 5 H 3 H 1 o A





image5.tiff
100

o o (=3
o ~ ©

% / IYBIBM

800

Gy

408

iy

T/°C




image6.tiff
—— CPOC-1 Asynthesized
—— CPOC-1 Simulated

10

15 20 25 30 35
20/°

40




image7.png
140

1 ® C,H, adsorption at 273 K
120 - O C,H, desorpt!on at 273 K &)O
® C,H, adsorption at 283 K OOOO
— 1 o© C,H, desorption at 283 K OOOO
‘@100 e CH, adsorption at 293 K OOOOO QO@("O
”E { © C.H_desorption at 293 K ® o0
2' 6 OO OOO &)O
© 80+ C O ®
O Q© 0O
O O ® o0
2 0 0O~ ¥
_ O o ©
= 60 o ARG Sadig o~
(2] - Q OO QL
re) O~ 0¥~V
© - ONPNOLENG!
40 0Zg0
0 3”50
O~0
O (%)
20 - %80
o] «
I L) I L) I L) I L) I L) I L)
0 20 40 60 80 100

Pressure (kPa)

120




image8.png
100 ® C,H, adsorption at 273 K o
O C,H, desorption at 273 K OOG“’
1 @ CH, adsorption at 283 K OOOO
~ 804 © CH, desorpt?on at 283 K . OOOO G&O
o)) ® C_H, adsorption at 293 K OOO OOQO O
”E { O C,H, desorption at 293 K OOO QOOOOOQOO&’
o QOO OOO QOOO
o o s e
Q OO OOO OQO
o 1 0 O~
- O 095
o 40 - OO O OO
© O OOOO
T 0 o20°
- OO
% o 80
(m 20- 088
' o)
ol B
I L) l ] l ] l ] l ] l ]
0 20 40 60 80 100 120

Pressure (kPa)




image9.png
ooo |||

Fitting at 273 K
Fitting at 283 K
Fitting at 203 K
Exp. at 273 K
Exp. at 283 K

Exp. at 293 K

60

80 100
Uptake (ma/g)

120 140 160

® — Standard deviation

al
a2
a3
a4
a5
Adj. R-Square

-3895.385
23.5972
-5.132419E-2
-1.312749E-3
8.405202E-6
-1.799377E-8

0.9996

177.8326
5.125331
4.952644E-2
5.581102E-4
3.51366E-6
8.105978E-9




image10.png
® — Standard deviation
-2888.351 140.9872
a1 13.41196 5.204910
a2 -1.88417E-2 6.563444E-2
—— Fitting at 273 K
 Fitting at 283 K a3 -1.055152E-3 1.000175E-3
— Fitting at 293K a4 7.665586E-6 8.280272E-6
o Exp.at273K
o Exp.at283K a5 -1.921508E-8 2.505110E-8
o Exp.at293K Adj. R-Square 0.9997
5 2 4 s s 10 10

Uptake (ma/g)




image11.png
Selectivity

3.0

2.5 -

g
(=)
|

-
(¢}
|

-
o
]

0.5

Selectivity, C,H :C,H,=50:30

0.0

20

] l ]
40 60 80 100 120
Total pressure (kPa)




image12.png
@ T e ® —

e 8.201807 0.3796967

%Z: A2 1.844211 0.05399933

e B1 1.080576E-3 1.026994E-4

2. B2 8.819491E-2 1.896082E-3

N c1 1.24567 0.02814527

s c2 0.967183 3.641178E-3
0.0 Adj. R-Square 0.999999

0 20 40 60 80 100
Pressure (kPa)




image13.png
o

C2H4 Uptake (mmol/g)

35

3

20

0 20 a0 60 80 100
Pressure (kPa)

<)
A1
A2
B1
B2
c1
c2
Adj. R-Square

Standard devi

5.518558
2.388309
4.205926E-4
4.813541E-2
1.441421
0.9528982

0.999999

0.4165471
0.1088176
9.145121E-5
1.754617E-3
5.467777E-2
4.886881E-3




image14.tiff
0w

=58

N/

L

20

15

5

14

13

12

1

10

1500

1000




image15.tiff
—— CPOC-1 After breakthrough
—— CPOC-1 Simulated

10

15

20 25 30 35 40
20/°




image16.png
Fitting at 273 K
Fitting at 283 K
Fitting at 293 K
Exp. at 273K
Exp. at 283K
Exp. at 293 K

Uptake (mg/g)

00 120

® — Standard deviation

al
a2
a3
a4
a5
Adj. R-Square

-2431.677
7.11924
-5.18376E-2
-3.821604E-4
3.735269E-6
-1.380009E-8

0.9999

64.59064
3.139478
4.08447E-2
6.343808E-4
5.643884E-6
1.141135E-8




image1.png
24




image2.tiff
0w

NH OH

Lo

® 015 o1 13 12 ou 10 8 H 7

H

EE 5 d B

H

H




