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The chemistry and structure of material determines its interactions with other materials. In various
applications ranging from biomedical devices to metals and sensors the composition of the surface
is critical. Advanced techniques are required to fully characterise the surface that are not present in
the armoury of the microscopist. X-ray Photoelectron Spectroscopy (XPS) is a quantitative
chemical analysis technique that probes only the outer few nm of the surface, enabling the analyst
to characterise this important area of the material or device.

XPS, angle resolved XPS (ARXPS) and sputter profiling are methods that are ideally suited to the
determination of the surface chemistry and the way in which that chemistry changes in the surface
and near-surface region. XPS is the only analytical method providing quantitative elemental and
chemical information with extremely high surface sensitivity and is ideal for comprehensively
characterising the elemental composition and chemical bonding states on surfaces and interfaces.
XPS spectroscopic imaging, in which spectral data are acquired with some degree of lateral
resolution, allows the identification of both spatial and chemical variations in materials. The
expansive data sets that result from spectroscopic imaging experiments must be treated with
powerful software algorithms, to extract high levels of chemical information with a minimum of
acquisition time.

XPS solutions to structural and chemical problems are discussed in this presentation. Such
analyses demonstrate the importance of small-scale structure on the integrity of a polymer blend
(as shown in figure 1), show the consequences of corrosion/dissolution of metallic and polymeric
surfaces, and illustrate the nature of bonding failures. The effectiveness of XPS analyses, and the
intensive, automated data refinement processes required to access the maximum information from
them, are shown for each of these examples.
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Fig. 1. XPS Cls image of contaminant inclusions in a fluropolymer matrix. Retospective spectra
from 6 pm areas on the matrix and a contaminant particle are also shown.
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