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Table S1 Thermogravimetric analysis of MAS, MAC, MAUO5, MAU1, MAM1 and MAM24.

Sample W, (%) W, (%) Wrota (%)
MAS 13.93 30.75 44.68
MAC 9.95 18.83 28.78
MAUO5 11.26 32.61 43.87
MAU1 12.49 31.71 44.2
MAM1 11.04 31.64 42.68
MAM?24 14.8 30.94 45.74
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Fig.S1 N, isotherms for MAS, MAC, MAUO5, MAU1, MAM1 and MAM24.

The N, adsorption isotherms of MAS, MAC and MAM24 resembles type IV isotherm, with the
presence of a hysteresis loop (type H2b) caused by capillary condensation, indicating the
mesoporous nature of the catalysts with relatively lower specific surface area . MAUO5, MAU1
and MAM1 isotherms resembles type Il, the differences on the initial part of the isotherm can
be due to operational reasons.
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Fig. S2 BJH pore size distribution for MAS, MAC, MAUOQ5, MAU1, MAM1 and MAM24.

Mesoporous character of all samples was confirmed by its pore size distribution in Fig. S2
(ESIT), MAM24 was the only one to present similar D, to MAS and MAC, in agreement with the
increasing on the other textural properties.
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Fig.S3 MAUOSP characterizations: a) XRD, b) FTIR, c) N, isotherm and pore size distribution, d)
TEM (0.1 um) and e) TGA/DTG.



The addition of acetic acid led to a material with the same diffractogram peaks of
MAUOQS5, Fig. S3a). However, the increase of noise points to a lower crystallinity. Regarding
FTIR, Fig. S3b), the main difference in comparison with MAUOQS is the presence of bands
characteristic of acetic acid from 1300 to 500 cm, indicating that some amount of acid
remains after drying. Figure S3c) shows the nitrogen isotherm, before the addition of acetic
acid material was type Il and after that became type IV, suggesting the appearance of
mesoporosity. Textural properties have changed, Sger dropped from 44 to 24 m?g?, V, went
from 0.04 to 0.05 cm? g?! and D, increased from 3.33 to 7.58 nm. Pore size distribution
highlights this change of D,.TEM image, Fig. S3d), suggests that morphology was not affected
by the addition of acetic acid, since characteristic agglomerates of platelets are still present.
TGA is presented in Fig. S3e), values of weight loss for this material are 16.9% for the first step
(adsorbed water) and 56.68% for the second, compared to 11.3% and 32.61% for MAUQS,
respectively. Such behavior must be related to the presence of remaining acetic acid.



Intensity (a.u)

MAUO5P

T

T 7 T 5 T % T » T o T 2 T
100 200 300 400 500 600 700
Temperature (°C)
(b)

Intensity (a.u)

j MAUO5

100 200 300 400 500 600 700
Temperature (°C)

Fig. S4 CO,-TPD profiles for a) MAUO5P and b) MAUOQS.



Table S2 Selectivity to acrolein for reactions with MAC and rehydrated catalysts.

Test Sample Sacr (%)
Reaction Temperature 210°C 0.42
(4 wt% MAC and 24 hours) 220 °C 0.17
230°C 0.07
240 °C 0.15
MAC Loading 2% 0.15
(240 °C and 24 h) 3% 0.02
4% 0.15
Reaction time 8h 0.11
(4 wt% MAC and 240 °C) 24 h 0.13
Rehydrated LDH MAC 0.11
(4 wt%, 240 °C and 8 h) MAUO5 0.11
MAU1 0.06
MAM1 0.12
MAM?24 0.06
Test Sample SAcr (%)
MAUOQ5 15t run 0.03
(4%wt, 240 °C and 8 h) 2" run 0.29
3 run 0.25
4% run 1.82
Table S3 Selectivity to acrolein for the reusability test of MAUOS.
Test Mg (ppm) Al (ppm)
Glycerol (reactant) - -
MAUO05 1%t run - -
(4%wt, 240 °C and 8 h) 2" run - -
3 run - -
4% run - -
CDh1? 1t run 160 N.A
(2%wt, 220 °C and 24 h) 2" run 190 N.A
3 run 240 N.A

Table S4 ICP results for reusability tests of MAUOS5 and calcined dolomite (CD)2.

N.D Non applicable
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Fig. S5 TGA/DTG for MAUOS5 spent catalyst after the 3" reaction cycle (reactions conditions: 4
wt% cat., 240 °C and 8 h).
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Fig. S5 XPS spectra for fresh and spent MAUQO5 and MAUOQ5P: a) O 1s, b) Mg 2p and c) Al 2p
regions.

The comparison of the spectra of MAUO5 and MAOSP in fresh forms showed that the
intensity of Mg 2p signal decreased and, conversely, that of Al 2p increased with the addition
of acetic acid. As discussed in the manuscript, there is a surface enrichment of Al.

Regarding the Mg 2p region, in all samples there is a single contribution ranging from 50.4
to 50.7 eV. For the Al 2p signal, the binding energy values are from 73.3 to 75 eV. Both results
are related to the hydroxide form, these findings are supported by the O 1s core level spectra.
3

For the O 1s signal, MAUO5 displays a band at around 532.5 eV, related to the hydroxide
form. After three reaction cycles, the signal can be deconvoluted into two contributions, the
main contribution has the binding energy reduced to 532.2 eV and the second at 530 eV,
attributed to the presence of 0?~. 3* MAUO5P presents a single band at around 531.7 eV,
related to the carbonate group. Conversely, the recovered spent catalyst from the first run has
this band shifted to 532.5 eV, indicating compositional change from carbonate to hydroxide
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