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As a late 5d transition metal, Iridium shows potential in a great variety of applications,
particularly as an effective heterogeneous catalyst in various industrial chemical
reactions, and the structure sensitive reactions on its surface is important in many
catalytic reactions, Ir and Ir-alloy catalysts are widely used in reactions that require the
activation of C-H bonds. It is also considered as an improvement to the automobile
catalytic converter because of its unique ability to decompose NO as well as reduce NOx
in the presence of hydrocarbons. Clearly it would be valuable to have a detailed
atomic-level understanding of these reactions which could lead to the designing of
Ir-based catalysts with greater selectivity and activity.

I will report my recent studies ---investigating oxygen adsorption on the Ir(111) by using
first-principle method. We present ab initio calculations for atomic oxygen adsorption on
Ir(111) for a wide range of oxygen coverages, and focus on the (111) surface and present
results for oxygen adsorption and the initial oxidation, and determine the
pressure-temperature phase diagram for conditions extending from ultra high vacuum
to those typical of technical catalysis and compare the results to other O/TM systems.
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