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Notes on the SO, adsorption test

The sample underwent vacuum degassing at 120°C for 4 hours before conducting the SO,
adsorption test. For the SO, cycle test, the sample was degassed at 120°C under vacuum
conditions for 4 hours both before and after the adsorption test. The degassing station is equipped
with liquid nitrogen to condense the extracted SO, gas, which is then cooled and absorbed by the
NaOH alkali solution. The alkali solution is used to absorb the exhaust gas emitted during the test.
For the safety of the tester, wearing a 3M gas mask is essential for the tester's safety during the
entire test duration. Moreover, the laboratory itself is well-equipped and functions effectively. It is
noteworthy that a small leak of SO, can generate a strong odor. If your budget permits, it is
advisable to select the sulfur dioxide sensor manufactured by Alphasense in the United Kingdom

due to safety considerations.
Ideal Adsorbed Solution Theory (IAST) Selectivity

The pure component isotherms of SO, and CO, were fitted with the dual-site Langmuir-
Freundlich (DSLF) model.

N = A xB, xP“ +A2><B2><PC2
1+B,xP“  1+B,xP®

Where N is molar loading of adsorbate (mmol/g), P is pressure (kPa), 4; and A, are the
saturation adsorption capacities (mmol/g) for sites 1 and 2, respectively, B; and B, are a parameter
in the pure component Langmuir isotherm (kPa*! and kPa*?), C, and C, are the parameter of

Langmuir-Freundlich for sites 1 and 2, respectively.
Pure-component isotherm fitting parameters were then used for calculating Ideal Adsorbed
Solution Theory (IAST)! binary-gas adsorption selectivities, S, defined as

X, /X,
'y,

S
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X, +x, =1

yi+y,=1

(%*ln(l+BI(PL)CI)+%*1n(1+B2(P%)52))1 :(%*hl(l+B1(P&)Cl)+%*ln(l+B2(P%)C2))2
1

1 X 2 1 X, 2 2

In the equation, x; and X, are the molar fractions of components 1 and 2 in the adsorption phase,
and y; and y, are the molar fractions of components 1 and 2 in the gas phase, respectively. The

variable P represents pressure.

Computational details

The first-principles electronic structure investigation of the ANOPs fragment was conducted
using the density functional theory (DFT) computational approach. The structure of the ANOPs
fragment was optimized using the wB97XD functional in the Gaussian 03 and GaussView
computational packages. Geometry optimization and binding affinities were calculated employing

a 6-311++G(d, p) basis set.
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Figure S1. TGA curves of the two ANOPs.
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Figure S2. X-ray diffractions of the ANOP-3 and ANOP-4.
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Figure S3. FE-SEM images of ANOP-3 (a) and ANOP-4 (b).
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Figure S4. FT-IR spectra of ANOP-3 and ANOP-4.
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Figure S5. FT-IR spectra of ANOP-3 (a) and ANOP-4 (b) before and after SO, adsorption testing.
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Figure S6. Variation of the adsorption enthalpies for SO, and CO, with the adsorbed amount in
the ANOPs.

S6



Table S1. The chemical composition of ANOPs

Measured value (wt%)

Theoretical value (wt%)
Samples
C H N C H N
ANOP-3 78.66 477  4.86 89.38 5.13 5.49
ANOP-4 84.76 486 4.03 90.60 5.17 4.23
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Table S2. SO, uptake and SO,/CO; selectivity in ANOPs and some reported porous materials

Samples Ser 50 (mmolg) S0,/CO, Ref
m?/g 273K 298K

ANOP-3 287 12.5 7.7 64.7 This work

ANOP-4 1016 21.9 10.9 50.5 This work
SPAN-1 113 845 556 37.6 2
SPAN-2 65 936  5.64 50.3 2
HNIP-TBMB-1 45 ; 7.20 91 3
HNIP-TBMB-2 155 ; 7.07 50 3
HNIP-DCX-1 207 - 4.80 23 3
ELM-12 706 ; 2.73 30 4
XJCOF-1 467 11.8 8.4 118 s
XJCOF-2 961 1.1 9.2 39 s
XJCOF-3 503 11.9 9.6 42 s
POP-Py 1074 . 10.8 31 6
POP-BPy 1164 ; 122 29.8 6
POP-Pyl 1087 - 11.0 19.5 6
POP-PyA 536 ; 8.1 25.0 6
POP-BPh 965 ; 6.5 17.8 6
PDVB 639 ; 3.8 19.5 6
TAM-POF 974 130 945 90 7
ECUTTh-60 472 400 335 27(1:99) 8
DUT-67 1178 10.3 9.1 37 9
DUT-67-HCI 1349 10.6 9.3 33 9
GU-1 777 813 7.600 15.99 10
Fe-soc-MOF 1470 ; 11.7 32 n
BC-3-650 1449 ; 10.7 32 12
BC-4-650 1244 ; 9.1 21 12
BC-5-650 1195 ; 7.9 22 12
BIDC-2-700 1200 ; 10.25 ; 13
BIDC-0.5-750 1580 ; 15.78 ; 13
BIDC-3-800 3750 ; 21.42 ; 13
NPC-1-800 773.8 ; 1.68 ; 14
NPC-1-900 1656.2 - 1.85 - 14
NPC-1-1000 1635.2 ; 139 ; 14
NPC-1-1100 1613.5 ; 1.26 . 14
NPC-2-800 931.6 ; 1.45 - 14
NPC-2-900 1452.3 ; 1.60 - 14
NPC-2-1000 1398.3 . 1.35 ; 14
NPC-2-1100 1335.2 ; 1.22 ; 14
GC-2 507 ; 10.2 - 1s
GC-4 474 ; 11.6 ; E

2296.2
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Table S3. Dual-site Langmuir-Freundlich simulated parameters for ANOP-3 and ANOP-4.

Samples Gas A;(mmol/g) A,(mmol/g) Bi(kPa€l) By(kPa?) (, C, R?

SO, 12.7719 5.0399 3.6589x10+ 0.1759 1.5003  0.7403  0.9998
ANOP-3

CcO, 0.7455 1.9089 2.6038%102 4.7550%10+ 1.0631  1.4425 0.9999

SO, 14.0741 12.3979 7.2017%107 6.3007x102  2.6857 0.7890  0.9999
ANOP-+4

CO, 1.6967 1.9219 1.1959%1072 3.3473%10- 1.0280 1.9057  0.9999
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