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X-ray absorption spectroscopy, XAS, is now a well established structural technique that is performed
at synchrotron radiation sources. The basic principles have been covered in several books [1-3] and
there have been reviews covering specific applications such as biology [4,5], catalysis [6,7],
coordination chemistry [8,9] and environmental applications [10]. The main objective of this
contribution is to demonstrate the unique information that the technique can provide in the materials
chemistry of nanocrystalline systems. In order to attain this objective we use as case studies recent
XAS experiments that have been performed on nanocrystalline oxides that are of interest in battery,
fuel cell and electrochromic film applications. An additional objective is to give some insight into
recent developments in the experimental techniques that can be expected to be in general use within
the next few years.

We demonstrate the various applications of XAS by reference to the following systems:

1. Nanocrystalline zirconia [11] and lithium niobate [12,13] and mesoporous oxides [14] to
probe microstructure.

2. Cation doped nanoceramic anatase [15-17] to locate dopant sites in crystals.

3. Nanocrystalline transition metal oxide electrodes in lithium batteries [18-20] to probe the
redox reactions during charge/discharge and as examples of in situ experiments.

4. Delafossite materials [21] to demonstrate the applications to thin films.

The measurements on the above systems were made using conventional techniques using normal
scanning modes. Thus the experiments would typically require scans of 30-60 minutes and the area
probed by the beam is the order of a few square mm. The advent of more intense beams available at
the new generation of synchrotrons has opened up novel developments that increase the speed of data
collection and reduce the area of the probe. The final section of this contribution briefly considers
time resolved XAS experiments using quick-scanning XAS [22,23] and energy dispersive XAS [24]
which reduce data collection times to seconds and milliseconds, respectively, and microfocus
experiments where the beam size is around 1 square micron [25]. These new developments mean that
in the future experiments can be undertaken not only under in situ but under in operandum conditions.
Thus fuel cells and batteries can be studied under real operating conditions.
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