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In this study, the co-synthesis of TiO2 and Cu metallic nanoparticles obtained via one pot
cost-efficient hydrothermal process has been addressed. The different nanocatalysts with
different Cu content were characterized by X-ray diffraction, nitrogen porosimetry, scanning
electron microscopy and transmission electron microscopy. The TiO2 and Cu metallic
nanoparticles were synthetized with a copper loading up to 1 (Cu/Ti atomic ratio). The
synthesized catalysts present pore size in the mesoporous range and high surface areas above
150 m?/g. The particles size for TiO2 present homogeneous distribution around 8 nm,
moreover, Cu nanoparticles varies from 12 to >100nm depending on the metal loading. The
nanostructured materials were gratefully tested in the oxidation of trans-ferulic acid into
vanillin under sustainable conditions. The materials were able to successfully convert the
trans-ferulic acid into vanillin, achieving the best performance through the use of the TiO2
catalyst with 0.3 Cu/Ti atomic ratio leading to a maximum vanillin yield of 70%.
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heterogeneous catalysis.
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Figure S1. SEM micrograph of 0.5Cu/TiO2 (a) and EDX-mapping (b) Ti, (¢) O and (d) Cu
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Figure S2. SEM micrograph of 1Cu/TiOz (a) and EDX-mapping (b) Ti, (¢) O and (d) Cu
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Figure S3. N; adsorption-desorption isotherm for (a) 0.01, (b) 0.1, (c) 0.3 and (d) 0.5 of
copper content in Cu/TiO2 samples.
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Figure S4. DRX pattern for 0.5CuTiO; catalyst before (black) and after reuses (red), the
catalyst is identified as mixture of anatase structure (TiO,) and Copper metallic (Cu). After
reuses the catalyst pattern is modified, is necessary to mention the catalyst recovery was
very poor.



