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Development of XAFS analysis method to clarify chemical bonding state of trace
elements with sub-ppm level
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The XAFS spectrum can reveal local structures such as atomic distance and
coordination numbers of neighboring atoms, as well as three-dimensional arrangement and electronic
structures. So, the spectrum is used in many research fields. Factors determining the lower
detection limit are contributed the elastic and inelastic scatterings in addition to the scattered
X-rays other than samples. We evaluated these obstructive scatterings experimentally and
theoretically. We proposed a method to theoretically remove the elastic and the inelastic
scatterings. In addition, it was shown the possibility that these scattering rays were greatly
reduced even in a general-purpose fluorescence X-ray detector using the capillary plate.
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3 XRF spectra obtained from Cu powder samples and the results of peak
fitting at several incident photon energies.

O]

T
Trans.

® Ko
@ ___xp
Cu CuO
.é (0) Trans. ~.,.....m-'%-l-«w é () Trans. g |
§ o ] 8 2
B T - C e ;
o P
@Kp
89 ‘9“0 ‘ ‘ 0.1 39 50 ‘ 01 ia—)J ! 1
Photon energy / eV’ Photon energy / keV 5.58 6.60 6.(I]2 6.04 6.';]6
Photon energy (keV)

4 Cu K-edge XANES spectra of Cu and CuO 5 Cr K-edge XANES spectra of
obtained from the intensities of double K2CrOs4 obtained from the
fluorescence lines of (a) Cu KB, (b) Cu Ka, and intensities of (a) Cr KB, (b) Cr
(c) the XANES spectra obtained in transmission Ka, and (c) the XANES
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6 Experimental setup using a conventional
energy-discriminating detector with a poly
capillary plate (p-Cap).
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7 XRF spectrum obtained from 10ppm
Cr203 (a) without and (b) with a

p-Cap.
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