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Table. S1 Synthesis conditions for Al_BTC crystallization.

RUN Hzo/EtoH CTAB/AI T Time oH Base
molar ratio  molar ratio [°C] [h]

AI_BTC1 3.4 0.6 120 12 2.1 -

AI_BTC 2 3.4 0.6 120 12 2.2  TMAOH
AI_BTC 3 3.4 0.6 120 12 24  TMAOH
AI_BTC 4 3.4 0.6 120 12 2.5  TMAOH
AI_BTC5 3.4 0.6 120 12 26  TMAOH
AI_BTC 6 3.4 0.6 120 12 2.7  TMAOH
Al_BTC7 3.4 0 120 12 2.5  TMAOH
AI_BTC8 oo 0.6 120 12 2.5  TMAOH
AI_BTC9 9.1 0.6 120 12 2.5  TMAOH
Al_BTC 10 6.1 0.6 120 12 2.5  TMAOH
Al_BTC 11 3.9 0.6 120 12 2.5  TMAOH
Al_BTC 12 1.5 0.6 120 12 2.5  TMAOH
Al_BTC 13 9.1 0.3 120 12 2.5  TMAOH
Al_BTC 14 9.1 1.2 120 12 2.5  TMAOH

Fig. S1 SEM images of the MIL-110 sample obtained at pH 2.1 and 120°C after 12 h from a

synthesis solution with CTAB/AI and H,O/EtOH molar ratios of 0.6 and 3.4, respectively.
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Fig. S2 N, adsorption isotherm acquired at 77 K for the MIL-110 sample obtained at pH 2.1

from a synthesis solution with CTAB/Al and H,O/EtOH molar ratios of 0.6 and 3.4.
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Fig. S3 Simulated patterns of MIL-96 and MIL-100 calculated from the data previously reported

by Loiseau et al. [1] and Volkringer et al. [2]
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Fig. S4 Particle size of MIL-100 calculated from the SEM images (average of 100 particles) as a

function of the pH.
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Fig. S5 FTIR of the samples obtained at different pH: 2.1 (MIL-110), 2.4 (MIL-100) and 2.6
(mixture of MIL-100 and MIL-96) from synthesis solutions with CTAB/Al and H,O/EtOH molar
ratios of 0.6 and 3.4, respectively. The term activated refer to the sample treated with EtOH

under reflux and dried at 130 °C overnight.
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Fig. S6 TGA of the samples obtained at pH 2.6 (mixture of MIL-100 and MIL-96) from synthesis

solutions with CTAB/Al molar ratios of 0 and 0.6 and H,O/EtOH 3.4. The TGA of the cationic

surfactant CTAB has also been included for comparison.
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Fig. S7 BJH pore size distribution curves of the samples obtained at different pH from synthesis
solutions with CTAB/AIl and H,O/EtOH molar ratios of 0.6 and 3.4, respectively. The pH values
used and the topologies obtained were 2.1 (MIL-110), 2.2 (MIL-100), 2.4 (MIL-100), 2.5

(mixture of MIL-100 and MIL-110) and 2.6 and 2.7 (mixture of MIL-100 and MIL-96).
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Fig. S8 N, adsorption isotherm @ 77 K of the samples obtained at pH 2.5 from a synthesis

solution with an H,O/EtOH molar ratio of 3.4 with and without CTAB.
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Fig. $9 SEM images of the samples obtained at pH 2.5 from a synthesis solution with an

H,0/EtOH molar ratio of 3.4 with and without CTAB.
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Fig. S10 XRD diffraction patterns of the sample synthesized in distilled water at pH 2.5 with

CTAB/AI molar ratio of 3.4 together with the simulated MIL-96 pattern for comparison.
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Fig. S11 Le Bail refinement plots for MIL-96(Al) obtained at pH 2.5 in water media.
Experimental data, calculated data, and the difference between them are represented in black,

red and blue, respectively. The Bragg positions of the peaks are represented as green sticks.



Table. S2 The unit cell and Le Bail refinement parameters of MIL-96(Al) obtained at pH 2.5 in

distilled water.

Compound MIL-96(Al)
Crystal System Hexagonal
Space Group P63/mmc
a=b(A) 14.439 (2)
c (A) 31.130(2)
a=6(° 90
v () 120
Vv (A 5459.3 (1)
2Tinterval (°) 5-40
Ry, Rup' 0.108, 0.151
Gy 0.51

) 1/2
; "Ryp = [Ziwi(yi,o ~yie)’ /Ziwi(yi,o)z]

iRp = Zi|yi,0 _Yi,c|/2i|yi.0

Fig. S12 Perspective drawing of the MIL-96(Al) topology with a (001) plane propagating
through the structure. The colored spheres represent two types of cages: = 420 A? (yellow) and

= 635 A’ (green).



In order to assess the optimum amount of surfactant to obtain narrow pore size distributions,
3 different CTAB/AI** molar ratios were employed: 0.3, 0.6 and 1.2. The narrowest pore
distributions were observed for the lowest CTAB/AI** ratio with pore size distributions
centered at 18 nm (Fig. S.12 and Fig. S13). Moreover, when CTAB/AI** was decreased from 1.2
to 0.3, the Sgxi/Sivr ratio increased from 0.7 to 1.3, respectively. It seems that a decrease in the

amount of CTAB in the synthesis solution led to a higher mesoporosity together with a

narrower BJH pore size distribution.
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Fig.513 BJH pore size distribution curves of the samples synthesized at pH 2.5 from synthesis

solutions with H,O/EtOH molar ratio of 9.1 and different amounts of CTAB.
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Fig. S14 N, adsorption isotherms measured at 77 K for the samples obtained at pH 2.5 from

synthesis solutions with H,O/EtOH molar ratio of 9.1 and different amounts of CTAB. Closed

symbols represent adsorption and open symbols desorption branch.
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