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Analysis of hexavalent chromium species in household articles
by a laboratory-type X-ray absorption spectrometer
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Cr K-edge XANES spectra of various kinds of household articles such as leather products
and chromate conversion coatings were recorded with a laboratory-type X-ray absorption
spectrometer for quantitative analysis of hexavalent chromium species. The low energy resolution
settings were found to be enough and suitable for the quantitative analyses with the spectrometer.
The tiny but distinct preedge peak characteristics to hexavalent chromium species could be
detected in XANES spectra of chromate conversion coatings with iridescent color, and the ratios
of hexavalent to sum of hexa- and trivalent chromium species (Cr6+/(Cr6+ +Cr3+)) were calculated

by the preedge peak height.
[Key words] Hexavalent chromium, Laboratory-type XAFS spectrometer, Leather products,
Chromate conversion coatings, EDX
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Fig.1 Photographs of chromium-containing samples analyzed. (a) leather 1, (b) leather 2, (c) leather 3, (d) mineral
(fuchsite: green muscovite mica), (e) bracket 1, (f) bracket 2, (g) bracket 3, (h) old wrench and (i) electronic device

chassis.
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for a Cr K-edge XANES spectrum.
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Fig.3 XRF spectra of leather and mineral samples. (a) leather 1, (b) leather 2, (c) leather 3, (d) mineral (fuchsite:
green muscovite mica). Spectra (a)—(c) and (d) were recorded with EDX720 and R-XAS Looper spectrometer,

respectively.
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Fig.4 XRF spectra of chromate conversion coatings (left) and the underlying metals (right: asterisk). (a) bracket 1,
(b) bracket 2, (c) bracket 3, (d) old wrench and (e) electronic device chassis.
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Fig.5 Cr K-edge XANES spectra of reference chromium samples with different settings. (a) High energy
resolution mode: divergence slit (DS) = 2, receiving slit (RS) = 0.05 mm; (b) high sensitivity mode: DS =4, RS =0.5

mm.
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Fig.8 Cr K-edge XANES spectra of chromium-containing samples analyzed. (a) leather 1, (b) leather 2, (c)
leather 3, (d) mineral (fuchsite: green muscovite mica), (e) bracket 1, (f) bracket 2, (g) bracket 3, (h) old wrench, (i)

electronic device chassis, (j) Cr203 and (k) CrOs.
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Table 1 The calculated fraction of hexavalent chromium ratios of leathers, mineral and chromate conversion

coatings.
Sample leather 1 leather 2 leather 3 mineral (fuchsite) bracket 1
crf/Cr®+cr) - - - - -
Sample bracket 2 bracket 3 old wrench electronic fievwe
chassis
o /crt+crtt) 0.16 0.21 0.13 0.29
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