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reaction with O,

Au,*-CO
2130-2140

CO adsorbed on Au,* clusters is irreversible to
outgassing at r.t. Is is also stable in heating with O, .

T > 150 °C is required to totallydeplete the band at
2130-2140 cm-L.Catalytic tests corroborate the IR data.
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This collaborative project, involving the groups of Professors Francisco Zaera
(University of California, Riverside), Sergio Fuentes (UNAM, Ensenada), and Giorgio
Zgrablich (University of San Luis, Argentina), aims to develop a better molecular-
level understanding of the nature of catalysts for NO, reduction.

The project has two components: one where the fundamental chemistry of NOx on Rh
single crystals is studied by molecular beams and Monte Carlo simulations, and
another where novel sol-gel synthetic methods are used to prepare palladium catalysts
supported on zirconia and lanthana oxide mixed with alumina.

The data on the right corresponds to recent work on the first. The kinetics of N20O
decomposition on Rh(111) single-crystal surfaces were investigated to understand two
unusual observations derived from our previous work on this system, namely: (1) the
lower rates for N20O decomposition seen at higher reaction temperatures; and (2) the
lower total nitrogen yields and final oxygen surface coverages that accompany that
behavior. Experimentally, it was determined that after the rhodium surface is
rendered inactive by N20O decomposition at high (520 K) temperatures, significant
activity is still possible at lower (350 K) temperatures. The Monte Carlo simulations
explain these observations by assuming that the surface sites required for the
activation of adsorbed N20O increase in size with increasing reaction temperature [R. O.
Ufiac et al., J. Chem. Phys. 125 (2006) ASAP].

In the second, ceria-zirconia-alumina supports with different Ce/Zr ratio were
prepared by a sol-gel technique. FTIR characterization of CO adsorbed on oxidized
and reduced samples revealed that the Ce/Zr ratio modifies both the surface properties
of the support and the oxidation state of the palladium. The catalyst with a 50:50
Ce/Zr molar ratio displays the highest ability to stabilize palladium in an oxide state
and the highest activity to oxidize CO [G. Perez-Osorio et al., Appl. Catal. A (2006) in press].
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Time evolution of isothermal rates of N,
production from N,O decomposition on clean
Rh(111). Data from Monte Carlo simulations
(solid lines) are contrasted with results from
molecular beam experiments for different
temperatures. Good agreement is seen in all cases.
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