1. [bookmark: _GoBack]Oxygen and hydrogen together on ceria at 600C; nothing happens without nickel.  We show using in-situ Raman at 600C and ex-situ XPS that the reduction of doped and undoped ceria by hydrogen is enabled by the addition of Ni. Although the presence of Ni was necessary to reduce the materials investigated, the reduction process was found to be largely insensitive to the amount of Ni and that whenever Ni is present it dominates the reduction process.
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