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Abstract:

The primary route to hydrogen production from fossil fuels involves the water-gas shift
(WGS) reaction (CO+H,0—> CO,+Hy), and an improvement of the efficiency of WGS
catalysts could therefore imply a major leap forward towards the realization of hydrogen
economy. From an interplay of high-resolution scanning tunneling microscopy (STM), x-
ray photoelectron spectroscopy (XPS), and density functional theory (DFT) calculations
we suggest the existence of a new thermodynamically stable Cu/Pt near-surface alloy
(NSA). Temperature-programmed desorption (TPD) and DFT reveal that this Cu/Pt NSA
binds CO significantly weaker than Pt, thereby implying a considerable reduction in the
potential for CO poisoning of the Cu/Pt NSA surface as compared to pure Pt. In addition,
DFT calculations show that this Cu/Pt NSA is able to activate H,O, which is the rate-
determining step for the WGS on several metal surfaces, easily and, at the same time, to
bind the products of that reaction and formate intermediates rather weakly, thus avoiding
possible poisoning of the catalyst surface. The Cu/Pt NSA is thus a promising candidate

for an improved WGS catalyst.
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