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In this project, we have fabricated shape-controlled Ce02 nanoparticles and
systematically studied the distribution of surface oxygen vacancies on {100} and {111} surfaces
using scanning transmission electron microscopy and electron energy-loss spectroscopy, and the
responses to H2 reduction treatments. It is successfully demonstrated that both catalytic activities

and the ability to form oxygen vacancies are strongly dependent on the type of lattice planes.
Moreover, the present results provide important insights into the reduction mechanism for Ce02, in

which bulk oxygen instead of the widely believed surface capping oxygen makes no small contribution
to the initial reduction step.
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