Hydrogen production from partial oxidation of ethanol on Pt supported catalysts
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The effect of support on the H2 production from partial oxidation of ethanol over Pt catalysts supported on MCM-41, MgO and CeO2 was studied. The catalytic tests were performed between 473-1073 K. The performance of Pt catalysts was affected by the support properties and the reaction temperature. The most active catalysts were Pt/MCM-41 and Pt/MgO, which reached 100% of ethanol conversion at 673 K. On Pt/CeO2 catalyst, total ethanol conversion was obtained at 873K. Pt/MgO was the most effective system for H2 production over all range of temperature investigated. Pt/MgO exhibited higher selectivity toward H2 followed by Pt/CeO2 and. Pt/MCM-41. At low temperature, oxygenated by-products like acetaldehyde and acetic acid were detected. The higher selectivity to acetaldehyde was obtained over Pt/CeO2. Pt/MCM-41 was the only catalyst that produced acetic acid. On Pt/MgO catalyst, CH4 was the main by-product formed. A reaction mechanism is proposed through the DRIFTS experiments in order to explain the catalytic results. According to this mechanism, the support with redox properties favors the formation of acetaldehyde species weakly adsorbed on the surface. Finally, the basic character of MgO promotes the oxidation of ethoxy to acetate species which are decomposed to CH4 and CO2.







