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The disproportionation of CO catalyzed by ceria is demonstrated in this Raman spectroscopic
investigation of the interaction of CO with ZrO,, Pd/ZrO,, Ce;;5Zr 50, and Pd/Ce;5Zr 150,
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Introduction

The disproportionation of CO to carbon
and CO, is favored thermodynamically at
temperatures less than 1000 K; however, the
gas phase reaction kinetics are extremely
slow [1]. Metals such as Ni [2-6], Fe [7, §], Co
[4, 8, 9], Pt [10], Pd [11-13], Ru [14], and Rh
[15] readily catalyze the reaction. And it has
also been reported that CO disproportionation
is facile on metal oxides such as MgO [16]
and Fe;0, [17]; albeit these metal oxides are
considered as less active catalysts than the
metals.

Based on FTIR investigations of the
surface species formed upon exposure to
CO, Li et al. inferred CeO, catalyzes CO
[18].

study also provided results consistent with CO

disproportionation A recent Raman
disproportionation catalyzed by CeO, [19, 20].
The propensity of ceria-based materials to
catalyze CO disproportionation is important

to understand because CeO, is used in

automotive catalytic converters as an oxygen
buffer and the oxygen buffering capacity of
the catalyst is measured using the assumption
of stoichiometric oxidation of CO [21].

The objective of this research was to
provide unambiguous evidence whether or
not CeO, catalyzes CO disproportionation.
Specifically, conducted

with Ce75Z19,;0, and ZrO,, both as pure

experiments were
materials and with deposited Pd metal, and
the results were compared to the reported
Raman bands at 1582 and 1331 cm™ observed
after CeQO, is exposed to CO [19,20]. Zirconia
is not expected to catalyze the reaction and
was used as a reference material, yet, it has
been suggested that ceria is active for CO
disproportionation [18-20]. The Raman spectra
obtained for the two oxides were compared
to spectra obtained for the 1% Pd-supported
oxides for purposes of delineating between CO
disproportionation catalysis by the metal oxide
and the metal [11-13].
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