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Report:

Anatase is one of the three crystalline TiO, modifications (rutile, anatase and brookite) which
are in the focus of recent research, due to the widely used technological applications. The
experiment was motivated by the importance of the interface between the different TiO,
surfaces with liquid water in relation to their use as photo catalysts for water splitting. We
proposed to measure the (001), (101) and (210, brookite) surfaces or the (001) and (101)
surfaces at ID03 or BM25B, respectively. All surfaces should be measured in dry and water
covered conditions. This set-up allows correlating the structure of the dry surfaces with the
structural interface in wet environment conditions.

Rutile surfaces have been studied most intensively, compared to anatase and brookite, due to
the easy access to large rutile single crystals [1]. The fewer studies of anatase surfaces deal
with cleaved, cut, sputtered or etched surfaces [2] or with anatase nanocrystals or anatase
powder [3]. Large natural single crystals with adequate surface quality are difficult to get. We
possess a natural, large anatase single crystal from Hardangervidda, Norway, with the typical
tetragonal bipyramidal shape without (001) surfaces on top and with a flat (101) surface of
about 20 mm x 10 mm in size. A second anatase sample is a small tetragonal bypiramidally
shaped single crystal from Baluchistan, Pakistan, with a (001) surface of 3 mm x 2 mm in
size. During the beamtime we were able to measure a large dataset of CTRs and Lscans for
both surfaces in dry and water covered conditions. The dataset for the dry (101) anatase
surface contains 9 CTRs and the dataset for the water covered surface contains 18 CTRs. The



dataset for the dry (001) anatase surface contains 20 CTRs and the dataset for the water
covered surface contains 15 CTRs. From this dataset, it will be possible to determine the
relaxation and the resulting structure of the (001) and (101) single crystal samples very
accurately. Especially the influence of water on the relaxation of both surfaces should be able
to investigate, as been shown for different systems before [4, 5].

Due to strong problems with the beam during the beamtine we were not able to measure all
proposed systems. Unfortunately we failed to measure the natural brookite single crystal
(210) surface for both conditions.

Altogether we were able to measure the anatase (001) as well as the anatase (101) surfaces of
the natural single crystals in dry and water covered conditions. First refinement of the
datasets shows the differences of the surfaces under dry and wet conditions.
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