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Reports of the higher photo-activity of {011} oriented surfaces of rutile TiO2 have motivated work to investigate the atomic scale origin of this phenomenon.  Fundamental surface studies have been used to probe the geometric structure and reactivity of TiO2(011).  They have found that this surface exhibits a (2x1) reconstruction, which ab initio calculations predict to consist of added rows decorated with onefold coordinated oxygen atoms, forming titanyl groups (Ti=O).  These species have not been observed on other model TiO2 surfaces, and it is hypothesised that they may be the source of the enhanced photo-activity.  Currently, however, evidence for these titanyl groups is far from definitive, and a very recent study has proposed an entirely different structure for TiO2(011)(2x1), involving microfacets of {111} orientation rather than a 2D array of Ti=O moieties.  Given this uncertainty, we have undertaken a surface X-ray diffraction (SXRD) study to directly determine the atomic scale geometry of the TiO2(011)(2x1) surface.

On the basis of DFT calculations, the basal (0001) surface of Cr2O3 had been suggested as one that will adopt a different termination, depending on the partial pressure of O2.  The formation of chromyl (Cr=O) groups at the surface was predicted at elevated partial pressures. However, more recently a ‘post-DFT’ calculation that included correlation effects predicted that the surface would be metal terminated even at an elevated O2 partial pressure. These opposing conclusions have now been tested using SXRD. Measurements were carried out under UHV conditions and with the surface exposed to 10-2 mbar O2. The results indicate that under UHV conditions the surface is metal terminated, whilst it is chromyl terminated at 10-2 mbar O2, consistent with a ‘switchable’ surface.
