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Many of the issues surrounding characterization of poorly crystallized iron oxyhdroxides occur on the scale of a few nanometers.  For example, the binding of sulfate in schwertmannite, thought to be as an inner sphere "tunnel" complex and thus an essential part of the structure, is more likely to be a sorption complex occupying defect surface sites.  The picture is complicated by changes in binding caused by addition or removal of hydrogen bonds as a function of pH or water saturation.  EXAFS spectroscopy, simulations, IR spectroscopy and x-ray scattering data all have been used to characterize the nature of the sulfate anions and the possible defect motifs for schwertmannite. 

A second example is the change of a surface sorbed complex into a surface precipitate. This is seen in the sorption of aqueous zinc on ferrihydrite, where several structural changes occus as a function of surface Zn density.  As surface precipitates are not readily removed, and can be "encapsulated" in aggregating nanoparticles while sorbed complexes may be expelled, such processes may be important in many types of metal sequestration. 

Both examples indicate how nanometer scale surface structure affects sorption, precipitation and reactivity.

