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Powder X-ray diffraction patterns were obtained on a Philips EMPYREAN automated diffractometer using Cu Kα1,2 (1.5406 Å) and a PIXcel detector. Divergence and anti-divergence slits were fixed at 1/4º and 1/2º Soller slits, respectively, for incident and refracted rays were employed at 0.04 rads. Measures were taken from 5 to 80º (2θ) for approximately 30 min with a step size of 0.0167º. The X-ray tube voltage employed was 45 kV and current of 40 mA. The sample was rotated continuously to increase particle statistics
The determination of the textural properties of the AC and Pd-based catalysts supported on AC was carried out through N2 adsorption-desorption at -196 °C and CO2 adsorption-desorption at 0 °C, both experiments were performed using an ASAP 2020 equipment. Prior to each measurement, the samples were degassed under vacuum overnight at 100 °C. The de Boer’s t-plot method was used to obtain the micropore surface areas, whereas the specific surface area was deduced from the Brunauer-Emmett-Teller equation (BET), considering a N2 cross section of 16.2 Å2. In addition, the CO2 adsorption data was used to compute the narrow micropore volume (VDR) and surface area (ADR) via the Dubinin–Radushkevich equation.
A Physical Electronics PHI5700 spectrometer, with non-monochromatic Mg Kα radiation (300 W, 15 kV, and 1253.6 eV) and a multichannel detector, was employed to obtain the X-ray photoelectron spectra. A constant pass energy mode at 29.35 eV, with a 720 μm diameter analysis area, was used for recording the spectra. Acquisition and data analysis were performed with a PHI ACCESS ESCA-V6.0F software package, whereas charge referencing was measured against adventitious carbon (C 1s at 284.8 eV). A Shirley-type background was subtracted from the signals, and the fitting of recorded spectra was carried out with Gaussian-Lorentzian curves, for a better determination of different binding energies.
[bookmark: _Hlk197607315]The Pd-content of the catalysts was determined by an inductively coupled plasma (ICP) optical emission spectrometer, Perkin Elmer Optima 7300 DV implemented with a Marathon Scientific Multimode Sample Introduction System cyclonic spray chamber (MSIS) and a Perkin Elmer AS-91 autosampler connected with a Perkin Elmer FIAS 400 AS system was used throughout. The FIAS manifold was connected directly with the ICP and was controlled by Optima software.
CO chemisorption was performed under static volumetric conditions by using a Micromeritics ASAP 2020 apparatus. Samples were reduced ex situ and then transferred to an inert atmosphere. Prior the analysis the samples were degassed in He at 50 ºC for 10 h. The chemisorption isotherms were obtained by measuring the amount of CO adsorbed between 10 and 600 mmHg at 35 ºC. After completing the initial analysis, the gas adsorbed reversibly was evacuated and the analysis was repeated to determine only the chemisorbed amount.
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Figure S1. N2 adsorption-desorption isotherms at -196 ºC of the activated carbon and Pd-based catalysts.
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Figure S2. CO2 adsorption-desorption isotherms at 0 ºC of the activated carbon and Pd-based catalysts.
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Figure S3. N2 adsorption-desorption isotherms at -196 ºC of the activated carbon and Pd-based catalysts after the reaction. (Experimental conditions: catalyst loading = 0.05 g; amount of FUR = 1 mmol; volume of ethanol = 5 mL; Na2CO3 amount = 0-0.10 g; and H2O2 (33 vol. %) volume = 0.5 mL; reaction temperature = 130 ºC; reaction time = 6 h; number of cycles = 4).



[image: Gráfico

El contenido generado por IA puede ser incorrecto.]
Figure S4. CO2 adsorption-desorption isotherms at 0 ºC of the activated carbon and Pd-based catalysts after the reaction. (Experimental conditions: catalyst loading = 0.05 g; amount of FUR = 1 mmol; volume of ethanol = 5 mL; Na2CO3 amount = 0-0.10 g; and H2O2 (33 vol. %) volume = 0.5 mL; reaction temperature = 130 ºC; reaction time = 6 h; number of cycles = 4).
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