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1. Pulse chromatographic technique

An adsorbing component is injected in an inert carrier; the retention time of the injected

component is related to the adsorption equilibrium constant (Henry constant) by the following

equation:
L :

# = [(gext + gmacr )+ (1 - gext - gmacr )RTp(,K ] (1)
v,

L : the column length

\G : the average superficial gas velocity

Eoxt : the bed voidage, external porosity

€mac . the macroporosity

Pe : the crystal density

K’ : the Henry constant

The average superficial velocity viover the column is given by Chiang et al.":

N 23(pi,, + Pout) T @
Q  2pi + PuPos + i) T

Vout : outlet gas flow rate under standard conditions (m3/s)

P, :outlet pressure (Pa)

Pin : inlet pressure (Pa)

Q : area of the column cross section (m?)

T : experimental temperature (K)

Towt  :room temperature (K)
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From the temperature dependency of the Henry constants, the adsorption enthalpy at zero

coverage (AHy) can be derived

. ;‘—&Ha"‘.
K = Kjoxpt —|
. "RT : 3)

K’y :pre-exponential factor (mol/kg/Pa)

2. Characterization of the material

Results from elemental analysis are as follows for the dried material (% wt.): C: 48.6, H: 3.5, O:
33.9,N: 4.5, Al: 8.25. The obtained N/Al atomic ratio in the MOF (0.54) fits well the
expected one (0.52).
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Figure S1: Experimental XRD data for the Amino MIL-53(Al) structure.

To demonstrate the absence of other Al species within the structure, *’Al 30 kHz-MAS NMR
spectra were collected. The spectrum indicates a unique resonance signal with a powder

pattern indicative of second-order quadrupolar interaction. These findings strictly agree with
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structure analysis for which only one crystallographic site is found for aluminum with an

octahedral coordination™”.

200 0 -200
ppm

Figure S2: %Al 30 kHz-MAS NMR spectrum for the Amino MIL-53(Al) structure.
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