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Electronic structure methods based on density functional theory have reached a level of sophistication where they can be
used to describe complete catalytic reactions on transition metal surfaces. This opens the possibility that computational
methods can be used to tailor surfaces with desired chemical properties. Recent progress in this direction for transition metal
catalysts will be discussed. A series of concepts will be introduced to describe and understand trends in reactivity from
one metal surface to the next. It is shown how these concepts can be used to identify the factors determining the catalytic
activity of a given transition metal surface, and how this can form the basis for screening of a large number of metals and
alloys for catalytic properties.


