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Experimental Section

Synthesis. The aluminum nitrate (1.35 g, 3.6 mmol) and the 1-3-benzenedicarboxylic acid (0.6 g,
3.6 mmol) were dissolved in a HyO:DMF mixture (4:1, 12 cm?:3 cm?). Synthesis was carried out in
a Teflon-lined autoclave (90 cm?) at 408 K for 12 h.!

Fig. S1. Crystalline structure of CAU-10: A) view of one-dimensional channels through ¢ axis; B)
view of AlO6 octahedra interconnected by m-BDC ligands through b axis. (Reprinted with
permission from ref. 1. Copyright 2018, Elsevier).

The PXRD pattern of the as-synthesised sample showed a good match with the simulated pattern
(see Fig. S2).
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Fig. S2. Comparison of CAU-10 as-synthetized and simulated PXRD (A = 1.5406 A).

Adsorption isotherms of N, and SO,

Prior measurements, the acetone-exchanged sample was activated at 423 K under dynamic vacuum
(110 bar) for 70 min. SO, adsorption was carried out at 298 K up to 1 bar in a Dynamic
Gravimetric Gas/Vapour Sorption Analyser, DVS vacuum (Surface Measurement Systems Ltd).
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Fig. S3. N, adsorption isotherm at 77 K of as-synthesized CAU-10 material.



SO, adsorption exhibits a type-I isotherm (Fig. S4) with a maximum uptake of 4.47 mmol g'! at 1
bar. The SO, adsorption capacity is lower than the reported for other Al-based MOFs (Table S1).
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Fig. S4. CAU-10 SO, adsorption-desorption isotherms at 298 K.
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Fig. SS5. N, adsorption isotherm at 77 K of CAU-10 after SO, adsorption experiment.
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Fig. S6. N, adsorption isotherm at 77 K of CAU-10 after 50 SO, adsorption/desorption cycles.
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Fig. S7. N, adsorption isotherm at 77 K of CAU-10 after H,O/SO, exposure.



Heat of Adsorption of SO,. Additional 303 and 308 K SO, adsorption isotherms were measured to
estimate the heat of adsorption, using the Clausius-Clapeyron equation (each isotherm was fitted to
a Dual Site Langmuir-Freundlich isotherm, Fig. S9). A virial-type equation was used to fit the
adsorption isotherms at low surface coverage, to estimate the heat of adsorption at zero coverage
(Fig. S8).

The heat of adsorption starts goes from -42 to -35 kJ mol! (Fig. S10), the heat of adsorption at zero
coverage was estimated in -42.8 kJ mol-'.
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Fig. S8. Virial fit plot for the SO, adsorption at low surface coverage in CAU-10 at 303 and 308 K.
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Fig. S9. CAU-10 SO, isotherms at 303 and 308 K with the corresponding Dual Site Langmuir
Freundlich fits.
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Fig. S10. CAU-10 SO, heat of adsorption as a function of the surface coverage.



Powder X-ray diffraction Experiments

X-rar powder diffraction (PXRD) were measured on a Ultima IV Rigaku X-ray diffractometer using
CuKa, radiation (A=1.5406 A; monochromator: Ni) at 40 kV, 40 Ma, in a range 2-theta of 5-40°
with step of 0.01°.
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Fig. S11. CAU-10 PXRD pattern after SO, adsorption experiments (A = 1.5406 A).
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Fig. S12. CAU-10 PXRD pattern after 50 SO, adsorption-desorption experiments (A = 1.5406 A).



Wet SO, Experiments

The system adapted from previously reported.? The system contains two principal parts: SO, gas
generator (A) dropping funnel with H,SO, conc. [1] connected to a Schlenk flask with Na,SO; (s)
under stirring [2]; and the saturation chamber (B), constructed from a round flask with distilled
water [3], connected to a sintered glass filter adapter [4] and to a vacuum line [5]. The activated

sample is placed on the glass filter adapter.

Fig. S13. Homemade system for wet SO, aasbrption epeﬁfn

- |

ents.
Table S1. SO, adsorption capacity of some related MOFs.
Material Formula SO, uptake Temperature Ref.
[mmol g]
CAU-10 [Al(OH)m-BDC] 4.7 298 This work
MFM-300(Al) [Al,(OH),BPTC] 7.1 298 3
MIL-160 [AI(OH)FDC] 7.2 293 4
MFM-300(In) [Iny,(OH),BPTC] 8.28 298 5
Mg-MOF-74 [Mg,(DOBDC)] 8.6 298 6
MFM-300(Sc) [Sc,(OH),BPTC] 9.4 298 7
Ni(bdc)(ted) s 9.97 298 6
MFM-202a [Me,NH,],; 75[In(BPTPC] 10.2 298 8
NH,-MIL-125(Ti) [TigOg(OH)4(NH,-BDC)s] 10.8 293 4
Zny(L1),(bipy), L1= dibenzo-diazepine- 10.9 293 9
dicarboxylate)
MFM-601 [Zns04(OH)3(H,0)4(PBPTB),] 12.3 298 10
MOF-177 [Zn,0(BTB),] 25.7 293 4




Monte Carlo Simulations

The initial atomic coordinates for CAU-10 were taken from a previous study reported by Frohlich et
alll

Fig. S14. Labels of the atoms for the organic and inorganic parts of CAU-10.

Table S2. Isosteric enthalpy of adsorption of SO, in CAU-10 from CADSS program at 298.15 K.

Pressure Enthalpy of adsorption
(bar) (kJ/mol)
0.0001 -41.7812086
0.001 -43.7641559
0.002 -44.7738584
0.003 -45.3799919
0.004 -46.2190604
0.005 -46.7147826
0.006 -46.9099277
0.007 -47.7508579
0.008 -47.3422089
0.009 -47.1959548
0.01 -47.8645893
0.02 -48.5260883
0.03 -48.3820698
0.04 -48.6767395
0.05 -49.848494
0.06 -49.3488876

0.07 -49.5715068
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In the visualization to the planes of horizontal aromatic rings C5 along ¢ axis (Fig. S15A) and ac
plane (Fig. S15B), the planes are slightly pointing to the centre of the pore; this position forms an
angle of 39.4° between them (~10° less that vertical aromatic rings), allows to C5 interact easier
with incoming SO, molecules. The main interaction is CH;**O (distance 3.99 A, angle 29.19° C-H-

0) or/and CH;*S (distance 4.42 A, angle 70.90° C-H-S).

Fig. S15. View of CAU-10 pore: A) Along c axis, blue and green C5-plane; B) View of the
pore through ac plane, C5-planes are slightly pointing in the centre of the pore forming an
angle of 39.4°.
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