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Will present a seminar on

“PRODUCTION OF H2 AND ALKANES BY
AQUEOUS-PHASE REFORMING OF

BIOMASS-DERIVED OXYGENATED HYDROCARBONS

OVER SUPPORTED METAL CATALYSTS”

The production of hydrogen from renewable biomass resources has environmental benefits as global energy production moves toward a “hydrogen society”, because the CO2 produced during this reforming process is recycled during further production of biomass.  We demonstrate that H2 can be produced by reforming reactions of oxygenated hydrocarbons derived from carbohydrates with liquid water at low temperatures (e.g., 500 K).  Aqueous-phase reforming over Pt-based catalysts leads to high selectivities for production of hydrogen, whereas reforming over Ni-based catalysts leads primarily to production of methane instead of hydrogen.  Addition of tin to Raney-Ni-based catalysts suppresses the rate of methanation reactions, without significantly decreasing the rate of hydrogen production, such that the performance of Raney-NiSn catalysts compares favorably with that of platinum-based catalysts for production of hydrogen.  We also show that aqueous-phase reforming can be conducted over bifunctional catalysts, containing metal and acidic components, to produce liquid alkanes.  For example, glucose-derived sorbitol can be converted with high yields to hexane.  Finally, we show that it is possible to produce even heavier alkanes by this process, such as C8 – C15 alkanes, thereby opening a route for the production of renewable compounds for transportation fuel.
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