X-ray Absorption
Spectroscopy
The technology at a glance
X-ray absorption spectroscopy techniques provide information on the atomic organisation and chemical bonding
around an absorbing atom in whatever medium it is embedded, i.e. solids and liquids. There are essentially two
types of absorption spectroscopy: X-ray Absorption Fine Structure (EXAFS) and X-ray Absorption Near Edge
Structure (XANES). Both techniques are element-selective, which means that scientists and researchers can study
and characterise elements in their “working state” within compounds.

The added value of the ESRF
absorption spectroscopy facilities
The ESRF offers a suite of three beamlines for
absorption spectroscopy, each optimised for different
applications, thus enabling research on a wide range
of materials to detect very diverse factors under
various conditions.
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Recently, BM29 undertook micro XAS measurements,
producing quality of data that surpasses other similar
beamlines worldwide.

Fields of application

CASE STUDY

Environmental science: trace elements, including
identification of toxic concentrations of heavy metals,
analysis of air pollution filters, effluent separation
techniques, etc.
Earth and planetary science: geological studies,
mapping, mineral characterisation.
Medicine and pharmacology: cancer cell research,
observation of underlying activities and molecular
activity of active ingredients and formulations in situ.
Automobile industry: study of key components,
including fuel cells and catalytic converters.
Oil industry: analysis of trace elements in petroleum
and petrochemical products.
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Corporate clients include Toyota, BASF,
Total, Johnson-Matthey, IFP (Institut
Français du Pétrole – French Petroleum
Institute), Daihatsu

Toyota studied exhaust catalysts using X-ray techniques to examine
catalyst surface structure and the chemical reactions taking place.
How did the synchrotron help? Using a purpose-built
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