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Abstract: Itisnow well-established that oxide surface structureis dependent on the conditions to which the surfaceis exposed, and that
cleansurface structures found in ultra-high vacuum conditions can evolve significantly as a function of water and oxygen exposure.
However, the structure-property relationships of hydrated oxides remain poorly understood, limiting both the ability to interpret empirical
trendsinenvironmental interfacereactivity and the rational design of hydrated surfaces with tailored reactivity. The oxide-waterinterface
introduces complexity not found in analogous ultra-highvacuum surface science, complicating the goal to identify the key factors driving
reactivity. When coupled withan abinitio thermodynamic framework, density functional theory can be used to study and predict structure
andimportant classes of reactivity at hydrated oxide surfaces. Examples are presented in which electronic structure analysisis used to
provide new molecular-level understanding of adsorption processes at oxide-water interfaces. The focusis onthe uptake of heavy metal
cations to forminner-sphere surface complexes, withimplications for broader classes of reactivity.
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