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Powder X-ray diffraction
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Figure S1. Calculated (a) and experimental powder X-ray diffraction pattern of the
as-made material 1 (b). Calculated pxrd pattern of the evacuated solid 1’ (c) and the
corresponding experimental pattern of 1’ after gas-sorption measurements,
including NH; (d). The pxrd pattern of re-solvated solid 1’ with DMF (e). In this case
the pxrd pattern was indexed using TREOR available within WinPLOTR?! software and
unit cell refinement was performed with the program CELREF.?
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1H NMR measurements
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Figure S2. 'H NMR spectrum of 1 after EtOH exchange and dissolving it in D,0 solution using HCI.
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Figure S3. 'H NMR spectrum of 1 after evacuating the sample at 240 °C and dissolving it in D,0
solution using HCI.
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Thermal gravimetric analysis (TGA)
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Figure S4. TGA curve for the as-made 1 and the corresponding evacuated solid 1’, recorded under
Ar flow with a heating rate of 5 deg/min.
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Gas sorption measurements and analyses

Determination of BET surface area and pore size distribution using NLDFT

The apparent BET surface area in 1’ was determined using constancy criteria which requires
that not only the quantity of C must be positive but also the application of BET equation should be
limited to the pressure range where the term V(1-(P/P,)) continuously increases as a function of
P/P, (V is the amount adsorbed in cm3 g1). This procedure is the proper method for BET surface
area calculations in MOFs? and is recommended in a very recent standard of the International

Standard Organization (1SO).
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Figure S5. Hydrogen sorption isotherm of 1’ recorded at 77 K.
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Figure S6. Argon sorption isotherm of 1’ recorded at 87 K, immediately after the hydrogen

sorption at 77 K shown above.
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Figure S7. Hydrogen sorption isotherm of 1’ recorded at 87 K.
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Figure S8. Three (3) point BET, N, sorption measurement at 77 K of 1’ after the hydrogen sorption

at 87 K shown above.
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Figure S9. Nitrogen sorption isotherm at 77 K of 1’, the BASF magnesium formate sample and 1’
prepared by heating an EtOH exchanged 1 to 240 °C overnight (5 point BET measurement).
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Figure S10. Nitrogen kinetic adsorption data of 1’ at 77 K for the indicated equilibrium points.
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Figure S11. BET plot for 1’ from N, adsorption isotherm.
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Figure S12. BET plot for 1’ from Ar adsorption isotherm.
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Figure S13. Langmuir plot for 1’ from N, adsorption isotherm.
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Figure S14. Langmuir plotfor 1’ from Aradsorption isotherm.
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DFT method summary
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Figure S15. Argon adsorption isotherm of 1’ recorded at 87 K and the corresponding NLDFT fitting.
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Figure S16. H, isosteric heat of adsorption in 1’ as a function of surface coverage.
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Figure S17. High pressure CO, adsorption isotherms of 1’ at the indicated temperatures.
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Figure S18. High pressure excess CH, adsorption isotherms of 1’ at the indicated temperatures.
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Figure S19. High pressure excess N, adsorption isotherms of 1’ at the indicated temperatures.

E 140 . Oooooooo.o.O.O.q)o
4 OoO
= OOOO .....
- ] P o® 000" - g0®
- 0 o*® OOooo .
-2 100 4 0% et 0007 e
g 1 0 ar OOOO ...o
;80 - AR o®
E - OO o8 o° . o°
- ® o )
S 601 o e o e adsorption, 298 K
© 1 o &2 o® ¢ o desorption, 298 K
o 404 .°%  o° e adsorption, 273 K
g J o o ' o desorption, 273 K
P ]
o 20 ®
> )
0+— e L L L '

| |
0 100 200 300 400 500 600 700 800

Pressure, torr
Figure $20. Ammonia sorption isotherms of 1’ at 298 K and 273 K up to 1 bar. Before each
measurement the sample was reactivated at 240 °C overnight.
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Figure S21. NH; isosteric heat of adsorption in 1’ as a function of surface coverage.
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