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Report:

A series of rhodium catalysts on alumina were itigased by combined rapid-scanning
diffuse reflectance IR and energy dispersive XAB&csroscopy,with a gas switching
regime monitored by mass spectrométrjhese catalysts comprised 4 wt% Ralwith
yCe(1y)ZrOy as a surface functionalisation=£ 0, 0.67, 0.5 and 1). The chemisorption and
desorption of CO and the oxidation of CO byadd by NO were monitored. The aim was to
see what effect these two reducible metals wouwle lva the reactivity of the supported
rhodium.

Examples of the results are shown in Figures 12athder H at 323 K, there is a signifcant
increase in the mean first shell coordination nunabeer zirconation of the alumina (from
6.6 — 7.8), implying a greater mean particle sizee effect of ceriation is rather less marked,
with the values for all the ceriated samples giitigRh coordination numbers of 7.3 — 7.5.
This trend is maintained under CO. At low tempeamduthere is a marked reduction in the
first shell coordination number, with, again, the/&O,/Al ,0; maintaining the larger mean
particle size. Consistent with this is the lowpake of CO per rhodium (Figure 2) for this
catalyst. The IR spectra show that the zirconataténal exhibits a variety of CO sites,
including those typical of metallic rhodium as wasl isolated RECO), centres. As the
temperature is raised these Rh(g€€hes become less intense, and are lost entiyeb/B K.
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These results show that the nature of the reduonbie near supported rhodium has a
significant affect on the mean particle size areldhemisorption properties of the metal
sites.
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A fuller report of these results will shortly besgented in a PhD thesis.

We are grateful for the assistance and suppoheESRF staff in setting up these
experiments.
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