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Development of Confocal X-ray Diffractometer and its Application to Inorganic Solid
Material Analysis
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A confocal X-ray diffractometer that can investigate depth distributions of the crystal
phases inside materials was developed. Diffraction was measured by scanning the
polycapillary focusing optics that receives scattering X-rays while maintaining the confocal
point with the polycapillary of the incident X-rays. It was possible to acquire information
corresponding to the thickness and depth of each constituent material, distinguish between
the surface and the interior of the materials, and observe chemical changes that depend on
the depth in the material.
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Fig.2 XRD of a layered sample with GRAFOIL® on

an aluminum sheet: (a) Pattern obtained by
Bragg-Brentano-type diffractometer using Cu
Ka (b) Confocal observation of the top of the
sample at X=0.12mm. (c) Confocal observation
below the observation point (b) at X=0.30mm.
(d) Integrated intensities of graphite 002 and
aluminum 220 and 311 plotted along the X
direction. The thick line denoted the profile
after absorption correction, and the thickness
of each layer was obtained from the FWHM of
each depth profile.
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Diffraction intensity map of a cross section of
aluminum including carbon.
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Confocal XRD observation of the CaO pellet with water-

wetted surface by scanning along the X direction.

Sharp diffraction lines are an overlay of the pattern

measured by the Bragg-Brentano diffractometer.
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Confocal XRD observation of the coin cell body by

scanning along the X direction. Sharp diffraction
lines are an overlay of the pattern measured by
the Bragg—Brentano diffractometer.
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