Long-Range Ordered (“19%x”19)R23.4°-13CO
Structure on Pt(111) in Aqueous Electrolytes
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ABSTRACT

Carbon monoxide poisoning of platinum or platinum-alloy catalysts is one of the most serious problems in modern low-temperature fuel
cells where hydrogen or other fuels are converted to electricity. For this reason, CO monolayers on Pt(111) has been studied extensively
in the past decade by electrochemical methods, as well as scanning tunneling microscopy (STM), infra-red (IR) spectroscopy, sum
frequency generation (SFG), and surface x-ray scattering (SXS). Despite intense research on this subject, there has been controversy to
whether there is a direct link between the long-range structures and poisoning. In this poster, we show a new long-ranged structure,
namely (“19%x”19)R23.4°-13CO, closing the missing link in the intermediate potential range between the low potential for the previously
known (2x2) ordered structure and high potential for CO oxidation. Thereby, we show that CO remains long-ranged until oxidized as the
cell potential increased. Based on this observation, we further propose that the CO poisoning is the result of the CO long-range ordering.
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Future: Polarization Dependence Surface Resonance X-ray Scattering:

Way to see the chemical nature of CO layers under electrolyte
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