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CO Adsorption on Pt/Fe/Pt(111) Surface of Pt-Fe Model Catalysts
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Abstract: Vibration spectra of adsorbed CO molecules have been probed on subsurface Fe structure of
Pt-Fe model catalysts, designated as Pt/Fe/Pt(111), after CO exposures at cyrogenic temperatures
(110~130 K) and UHV annealing at stepwise temperatures, by high resolution energy loss spectroscopy
(HREELS) technique. When the CO exposure was < 0.2 L, CO species were observed to adsorb only at
top-sites. When the exposure was increased to around 0.4 L, CO species at bridge-sites were observed too.
Furthermore, the peak of C-O bonds of top-site CO was observed to shift gradually towards higher
wavenumbers. The adsorption of CO molecules on Pt-Fe/Pt(111) surface was also influenced by the
annealing temperatures. At 255 K, the desorption rate of top-site CO was higher than that of bridge-site
CO. While above 255 K, bridge-site CO molecules had a high desorption rate than that of top-site CO
molecules, and the complete desorption temperature of bridge-site CO molecules is 50 K lower than that
of Pt(111).

Key words: model catalyst; Pt/Fe/Pt(111) structure; CO adsorption; high resolution energy loss spectroscopy
(HREELS); desorption
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Fig.3 HREELS spectra of the surfaces saturated with 20 L CO at 110 K and annealed at different temperatures
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