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Mineral surfaces present a range of adsorption sites with
various reactivities. From radical sites to step corners and
regular terrraces, the potential energies at different sites can
range over 100s of kJ. This means that high-energy defect
sites are generally low-density sites that are responsible for
adsorption at low concentrations and surface coverages.
However, to observe surface complexes spectroscopically or
with calorimetry, higher surface coverages are necessary. This
discrepancy is problematic for geochemical reactions in
nature where the adsorbate is in low concentrations in
solution because experiments may not be detecting the
geochemically-relevant species (Ainsworth et al., 1998).

This work explores various adsorption sites on
ferrihydrite and goethite by calculating the adsorption
energies of oxyanions (e.g., arsenate, phosphate) and organic
acids (e.g., oxalic, salicylic) onto defect and regular surface
sites. The range of adsorption energies and surface
concentrations are discussed and the implications for
matching molecular models of individual sites with
spectroscopic and thermodynamic data are explored.
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