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Synthesis and Activation 
MIL-100(Fe): MIL-100(Fe) was prepared as reported in the literature (Chem. Commun., 2007, 
2820-2822). For activation, the light orange solid product was centrifuged off and was heated 
(110°C) with 40 mL DMF for 4h. Then the powder was centrifuged off and mixed with 40 ml 
ethanol. The ethanol suspension was stirred at 60°C for 5h and then centrifuged. Finally the 
solid was stirred with 40 ml water at 100°C overnight (12h). Then it was centrifuged off and 
dried at room temperature. 
 
MIL-100(Al):1.8 mmol (0.6659 g) of Al(NO3)3* 9 H2O (Sigma-Aldrich, 98%), 1.2 mmol 
(0.3025 g) of trimesic acid trimethyl ester (Sigma-Aldrich, 98%),   4 mmol (0.4 ml) of 65 % 
nitric acid and 311 mmol (5.6 ml) of deionized water were placed in an autoclave and heated 
under static conditions for 72 h and 210°C. The resulting, white solid was centrifuged off, 
washed with deionized water and dried in air to yield MIL-100(Al)AS (as synthesized). 
For activation, the MIL-100(Al)AS was dispersed in 30 ml of DMF (extra pure, Carl Roth), 
stirred for 1h, centrifuged off, redispersed again in 30 ml of DMF, stirred overnight, 
centrifuged off, dispersed in 30 ml of redistilled ethanol, stirred for 1 h, centrifuged off, 
redispersed again in 30 ml of redistilled ethanol, stirred overnight, centrifuged off, and finally 
dried in air at 60°C for 12 h. Overall yield was 260 mg of MIL-100(Al), activated. 
 
 
Description of the Analytic Methods 
Samples were vacuum-degassed at 120°C for 17h before the measurements. Nitrogen sorption 
isotherms were obtained on a Quantachrome® Nova. Water sorption isotherms were obtained 
volumetrically on a Quantachrome® Hydrosorb. For cycling measurements and calorimetric 
heat of adsorption measurements, the TGA/DSC apparatuses Setaram® Setsys Evolution 1750 
and Setaram® TGADSC111 were used, both equipped with humidifiers of the Setaram® 
WetSys type. Powder X-ray diffractograms (PXRDs) were obtained on a Bruker® D8-
Advance using a flat sample holder, with Cu-Kα radiation (40 kV/40 mA) and a Lynxeye® 
detector. Step size ∆2θ = 0.02°, time per step = 4 s. 
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Fig. S1 Nitrogen sorption isotherms for MIL-100(Al) (left) and MIL-100(Fe) (right). 
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Cycled sample:
Slope = 2.753
Intercept = 4.337e-03
Correlation coefficient, r = 0.998365
C constant = 635.704
Surface Area = 1263.070 m²/g

Activated sample: 
Slope = 2.587
Intercept = 7.022e-03
Correlation coefficient, r = 0.998273
C constan t= 369.413
 
Surface Area = 1342.563 m²/g
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Cycled sample: 
Slope = 1.839
Intercept = 3.214e-03
Correlation coefficient, r = 0.998141
C constant = 573.111
 
Surface Area = 1890.770 m²/g
 

Activated sample: 
Slope = 1.809
Intercept = 7.688e-03
Correlation coefficient, r = 0.998422
C constant = 236.248
 
Surface Area = 1917.325 m²/g
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Fig. S2 BET plots for MIL-100(Al) (left) and MIL-100(Fe) (right) from N2 sorption isotherms 
in Fig. S1. 
 
 
Error bars in Fig. 4: 
 
For the differential heat of adsorption graph (Fig. 4), errors have been calculated according to 
the Gaussian law of error propagation, assuming the following errors for each measured 
variable: 
ΔT1 = ΔT2 = 0.1 K 
Δp1 = 1 % of measured value 
Δp2 = ½ of the respective interpolation interval (see following graph).  
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