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Figure S1: Pore size distribution of Hexene-CTF_400_10 and Hexene-CTF_500_10.

Hexene-CTF_500_10

Hexene-CTF_500_5
Hexene-CTF_400_10

Intensity (a.u.)

Hexene-CTF_400_1

10 20 30 40 50
2theta (degrees)

Figure S2: Powder X-Ray Diffraction (PXRD) patterns of all Hexene-CTFs.



Table S1: Porous properties of Hexene-CTFs

Material description aS.A.get BV rmicro Viot Vmicrof Viot
(m?g?) | (em?g?) | (em*g?) (%)
Hexene-CTF_400_10 499 0.2802 0.298 94.02
Hexene-CTF_400_5 579 0.3239 0.3413 94.90
Hexene-CTF_400_1 356 0.1965 0.2005 98.00
Hexene-CTF_500_10 1016 0.6437 0.6925 92.95
Hexene-CTF_500_5 1375 0.8293 0.8922 92.95

aBET surface area was calculated over the relative pressure range of 0.05-0.3 at 77 K. ® Vpicro, Micropore
volume was calculated by N, adsorption isotherms using the t-plot method. ¢ V., total pore volume was
calculated at P/PO = 0.98.
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Figure S3: 13C CP-MAS NMR spectra of Hexene-CTF_400_5 (left) and Br-Hexene-CTF_400_5
(right).
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Figure S4: HR-TEM and SEM images of (a) Hexene-CTF_400_1, (b) Hexene-CTF_400_10 and
(c) Hexene-CTF_500_10.
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Figure S5: HR-TEM image of Hexene-CTF_400_1 showing two different plane-spacing.

Equation S1:
C%
*
(C% + N% + H%)]

Degree of carbonization = [

100] — Theoretical C%

Table S2: Elemental analysis (C/H/N) and Bromine number of all Hexene-CTFs.

Material C H N Residue Br C/N ratio|Excess carbon
description (wt. (wt. | (wt. %) (wt. %) number content

%) %) double (carbonization

bonds %)

Hexene- 70.9 1.9 8.8 18.3 0.62 g/g 8.05 14.7
CTF_400_10 (41%) '
Hexene- 68.9 2.6 9.5 19 0.67g/g| 7.25 17.2
CTF_400 5 (44%) '




Hexene- 66.1 2.8 111 20 0.69 g/g 5.95 18.8
CTF_400_1 (46%) '
Hexene- 73.7 1.5 8.4 16.4 0.59g/g| 8.77 19.5
CTF_500_10 (39%) '
Hexene- 70.7 1.5 8.7 19.1 0.60 g/g 8.12 0.3
CTF_500_5 (39.7%) '
Theoretical 67.9 5.7 26.4 - 1.51g/g| 2.57
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Figure S6: Thermogravimetric analysis (TGA) of all Hexene-CTFs.

Table S3: Zinc content in the CTF materials determined using ICP-OES analysis.

Material Zn content (mg/g)

Hexene-CTF_400_1 24

Hexene-CTF_400_5 22.7

Hexene-CTF_400_10 | 26

Hexene-CTF_500_5 334

Hexene-CTF_500_10 | 22.2

Even after rigorous washing steps, Zn could not be removed completely. The amount of Zn was
estimated from ICP-OES analysis (Table S3).



The rest of the residue could possibly be due to the excess chlorine from ZnCl,. However, it was
not possible to detect Cl content from ICP-OES due to instrumental limitations. In addition,
certain unavoidable oxygen impurities (ZnO, surface OH, etc...) could account for the residue.
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Figure S7: N, sorption isotherms of Hexene-CTF_500_5 before and after boiling water treatment.

Table S4: CO,, N,, CH,, C,H, and C,H, gas uptakes by Hexene-CTFs at 25°C and 0°C at 1 bar.

Material description | Temp ) ——— N2 (mmol/e] CH4 C2H4 Csz

(°C) (mmol/g) (mmol/g) (mmol/g)
Hexene- 25 1.02 0.048 0.25 1.12 1.69
CTF_400_10 0 1.62 0.091 0.4 1.54 2.54
Hexene-CTF_400_5 | 25 1.63 0.13 0.45 1.75 2.24

0 2.56 0.21 0.72 2.47 3.19
Hexene-CTF_400_1 | 25 1.72 0.13 0.46 1.89 2.28

0 2.66 0.24 0.74 2.55 3.54
Hexene- 25 1.18 0.09 0.28 1.48 2.08
CTF_500_10 0 2.03 0.16 0.43 2.33 3.05
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Figure S8: C,H,/CH, selectivity estimated using the ratio of the initial slopes in the Henry regime
of the adsorption isotherms at 0°C.
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Figure S9: C,H,/CHj, selectivity estimated using the ratio of the initial slopes in the Henry regime
of the adsorption isotherms at 25°C.
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Figure S10: C,H,/CH, selectivity estimated using the ratio of the initial slopes in the Henry regime
of the adsorption isotherms at 0°C.
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Figure S11: C,H,/CH, selectivity estimated using the ratio of the initial slopes in the Henry regime
of the adsorption isotherms at 25°C.
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Figure S12: Isosteric heat of adsorption (Qs;) of C;H, for all Hexene-CTFs.
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Figure S13: Isosteric heat of adsorption (Qs;) of C;H4 for all Hexene-CTFs.
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Figure S14: Isosteric heat of adsorption (Qs;) of CH, for all Hexene-CTFs.
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Figure S15: C,H, (left) and C,H, (right) uptake isotherms of Br-Hexene-CTF_400_5 and Hexene-
CTF_400_5 at 0°C and 25°C. Note: The mass of Bromine is subtracted (according to the bromine
number) in order to compare the pure CTFs by excluding the effect of overall increased mass due
to Bromine.
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Figure S16: Isosteric heat of adsorption (Qs;) of CO, for all Hexene-CTFs.
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Figure S17: Isosteric heat of adsorption (Qs;) of N, for all Hexene-CTFs.
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Figure S18: CO,/CHj, selectivity estimated using the ratio of the initial slopes in the Henry regime

of the adsorption isotherms at 0°C.

20 18
18 1 25°C 16 25°C
- 16 4 —
[=]] o 1.4
S 144 y=0.0047x+2e-05 = y =0.0045x + 2e-05
E 2] R2=09962 E 121 R2=0.9944
o 10 1 —e— Hexene-CTF_400_1-COz o ) —s— Hexene CTF_400_5C0;
= —9— Hexene.CTF_400_1-CHg = 08 —a— Hexene CTF_400_5CHy
S 08 - g
= S 06 4
Sl 8 = 0.0006x + 7e-07
G o4, S04 y=0. x+7e-
R? =0.9998
0.2 - 02 1
00 - T T T T T 00 T T T T T
0.0 0.2 04 0.6 0.8 1.0 1.2 0.0 0.2 04 0.6 0.8 1.0 1.2
Pressure (bar) Pressure (bar)
1.2 14
25 °C 25 °C
1.0 12 A
= _ =)
3 y =0.0024x + 8e-06 =10 y =0.002x + 3e-06
g 084 RZ=0.9975 E R? =0.9996
E Eos
@ 06 - —=— Hexene CTF_400_10-CO3 P —s— Hexene.CTF_500_5.C0;
.E —a— Hexene-CTF _400_10-CHyq % 06 —a— Hexene-CTF_500_5-CHy
= a
S 0.4 1 =
@ y =0.0003x + 2e-07 ® 04 - y =0.0004x + 4e-07
LA R?=0.9998 o o R?=0.998
0.0 T T T T T 0.0 T T T T T
0.0 0.2 0.4 06 0.8 1.0 1.2 0.0 0.2 04 0.6 0.8 1.0 1.2
Pressure (bar) Pressure (bar)
14
o
- 25 °C
=)
25 1.0 y =0.0021x + 3e-06
= R? = 0.9992
£.038
g —a— Hexene-CTF_500_10-CO3
ﬂ 06 4 —a— Hexene-CTF_500 10-CHyq
o
E“' y = 0.0003x + 4e-07
(L] R? =0.9995
02 4

o
(=)

0.0 0.2

04 0.6 0.8 1.0 1.2

Pressure (bar)



Figure S19: CO,/CHj, selectivity estimated using the ratio of the initial slopes in the Henry regime
of the adsorption isotherms at 25°C.

30 3.0
0°C 0°C
251 __ 251
D y = 0.0105x + 7e-05 = y = 0.0099x + 6e-05
£ 204 R2=0.9855 £ 20{ R?=0.9802
£ £
= H CTF_400_1-CO. S
L 15+ I H:z::.CTF_:mo_Lsz 2 154 —o— Hexene-CTF_400_5-CO3
& & —a— Hexene-CTF_400_5N7
=% o
= 1.0 = 1.0
o "
o o
o 05 4 y =0.0002x + 8e-08 o 05 | y =0.0002x + 2e-07
_A—.__Ri_:_q._g_‘gﬁ_.___.__.___‘ R*=0.9978
.__..__.——O-—'—"—"'_'_H—_.—-__'
0-0 T T T T T 0-0 T T T T T
0.0 02 0.4 0.6 0.8 1.0 12 00 02 04 0.6 0.8 1.0 12
Pressure (bar) Pressure (bar)
18 25
16 - 0°C 0°C
B 141  =0.0055x + 3e-05 5 291 y-0.0048x + 1e-05
g 121 R2=0.9894 g R? =0.9976
Big £ 151
® Hexene-CTF_400_10-CO: o
w 038 IHw"e-CTF-"mJU-NZZ = Iﬁiiiiiﬁi‘ﬁ‘iﬁ?
=3 o 1.0 T
= 0.6 =
% 4
O 04 y = 8e-05x - 5e-08 O 05 y =0.0002x - 4e-08
0.2 4 R? =0.997 R? =0.9943
- - et & —— - > & i hl
0-0 L T T T T 0-0 T T T T T
0.0 02 0.4 0.6 0.8 1.0 12 0.0 0.2 0.4 0.6 08 1.0 1.2
Pressure (bar) Pressure (bar)
25
0°C
;a 20
° y =0.0048x + 2e-05
€ 5] RR=0.9956
g —a— Hexene CTF_500_10-CO3
[} —#— Hexene-CTF_500_10-N3
2 10
3
@
O g5 y =0.0002x + 4e-07
R? =0.999
0-0 r T T T
0.0 0.2 0.4 0.6 038 1.0 12

Pressure (bar)



Figure S20: CO,/N, selectivity estimated using the ratio of the initial slopes in the Henry regime
of the adsorption isotherms at 0°C.
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Figure S21: CO,/N, selectivity estimated using the ratio of the initial slopes in the Henry regime
of the adsorption isotherms at 25°C.



