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1. Characterization of Mesoporous Supports 

In the FTIR spectra of the titania sample obtained after the Soxhlet extraction process, TiO2E, one 

can notice the characteristic bands of methyl and methylene groups in the rage of 2850-2930 cm-1 and 

1410-1530 cm-1 proving the presence of the copolymer traces on the surface of TiO2 NPs (Figure S1A- 

blue curve). In the FTIR spectrum of TiO2 obtained at 400 °C, one can notice the following vibrations: 

670 cm-1 (Ti-O), 478 cm-1 (Ti-O-Ti), 3000-3600 cm-1 (Ti-OH) assigned to TiO2 NPs, and 1645 cm-1 (HOH) 

attributed to physically adsorbed water molecules (Figure S1 A - black curve). 

In agreement with FTIR spectroscopy, the DTA-TG analysis (Figure S1B and S1C) showed that the 

thermal treatment at 400 °C for 3h completely removed the copolymer as no effect was recorded on 

DTA curve of calcined titania sample. The copolymer decomposes in steps up to 350 °C. The extraction 

process was not very efficient, a content of 10% (wt.) copolymer remained in the TiO2E material. 

 

   
Figure S1. Titania nanoparticles characterization: FTIR spectra of TiO2E and TiO2 (B); DTA curves of TiO2E and 

TiO2 (A); thermogravimetric curves of TiO2E and TiO2 (C). 

In the FTIR spectrum of TiO2-CeO2 composite recovered after the extraction process, one can 

observe the vibrations of the copolymer used as template agent in the range of 2859-2927 cm-1 ascribed 

to the stretching vibrations of methylene groups and 1430 cm-1 attributed to the deformation band of 

methylene groups (Figure S2-blue curve) that disappear in the FTIR spectrum of TiO2-CeO2 composite 

calcined at 450 °C, 5h, in which can be noticed the band from 3395 cm-1 assigned to the stretching 

vibrations of hydroxyl groups associated through hydrogen bonds present on particles surface, the 

shoulder at 3236 cm-1 ascribed to Ti-OH groups, besides the very intense bands centered at 667 cm-1 and 

484 cm-1 attributed to the metal-oxide bonds (Figure S2A- black curve) that are shifted in comparison 

with Ti-O vibrations observed in the case of TiO2 NPs (713 cm-1 and 460 cm-1) (Figure S2B). 

The calcination conditions for TiO2-CeO2 composite material were established based on DTA-

TG analysis of material purified by an extraction step, TiO2-CeO2E, which showed the loss of adsorbed 



water up to 120 °C corresponding to the first endothermic event on the DTA curve, followed by a weight 

loss of 4.9 % in the temperature range of 120 °- 450 °C assigned to the polymer burning (Figure S2B). 

The mapping analysis of titania-ceria composite showed a very uniform distribution of cerium ions in 

the material (Figure S2C). 

 

   

Figure S2. Titania-ceria composite characterization: FTIR spectra of TiO2-CeO2E and TiO2-CeO2 (B); DTA-TG 

curves of TiO2-CeO2E (A); DTA-TG analysis of TiO2-CeO2E; EDX elemental mapping image of TiO2-CeO2 

composite material (C). 

2 Characterization of Extract-Loaded Materials 

The content of polyphenols in materials containing extract was determined by DTA-TG analysis 

based on the total weight loss up to 500 °C (in the case of the samples containing TiO2 or TiO2-CeO2) or 

600 °C (when MCM-41 was used as support), after subtraction of the weight loss attributed to the 

physically adsorbed water molecules that corresponds to the first endothermic event on DTA curve 

(Figure S3). One can notice that the thermal decomposition of phytocompounds took place at lower 

temperature when the polyphenolic extract was entrapped into TiO2-CeO2 support than in the case of 

MCM-41 mesoporous silica, probably because of the catalytic effect of titania-ceria matrix or because 

the interparticle extract is more exposed to oxidation than inside the pores. 

 

Figure S3. DTA-TG analyses of the So(US)-1 extract embedded into MCM-41 and TiO2-CeO2 support. 


