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WHY?

X-ray absorption spectroscopy (XAS) allows to probe the speciation of a target
chemical element, i.e. its valence and the structure of the coordination shells.
One of the specificities of XAS measurements in the biology and environmental
sciences fields is that the probed element (e.g., pollutant or metal of the
metalloprotein) is often diluted in the media, even in synthetic samples in order
to be representative of realistic concentrations. In the case of nanoparticles as a
sample, XAS spectra of good quality can only be obtained by carefully improving
counting statistics and energy resolution. Indeed, the characteristics of the
measured signals for this particular samples gather both bulk and surface
contributions. The latter signal is the most meaningful (e.g. for toxicology
studies), because the interactions between the nano-object and the external
media occur mainly at its surface.

HOW ?

These points, importance of the detection limit and spectral resolution, lead us to
improve the sensitivity of the fluorescence detection system. When the
fluorescence signal is measured with a high energy resolution crystal analyzer
(AE~1-2eV), the experimental broadening is greatly reduced and sharp features in
the XAS edge can be resolved. Moreover, such high resolution allows to avoid any
matrix contribution in the measured signal. Such measurements are already done
on FAME beamline at ESRF and several examples of results will be given. In the
future, the detection limit will be upgraded thanks to the development of a new
multi crystal analyzers spectrometer.

5-crystals

NEW DETECTION LIMIT ?

Taking into account the capabilities of this new spectrometer under construction
and the upgrade of the ESRF sources, the detection limit for XAS measurement
will be decrease to the ppm.
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