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Method for Quantitative Analysis of Hexavalent Chromium in Chromate Conversion Coating on
Metals Using Advanced Analysis Technology
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The Restriction of Hazardous Substances (RoHS) Directive of the European Union severely restricts the use of six hazardous substances in electrical
and electronic products. The management of chemical substances present in such products has therefore become an issue of vital importance for
manufacturers. In the case of chromium (Cr), the RoHS Directive focuses only on its management in the hexavalent oxidation state. However, the analysis
of hexavalent Cr is difficult because an analysis technology is required with higher accuracy than the conventional extraction method using boiling water.

To solve this issue, Toshiba has developed a new method for the quantitative analysis of hexavalent Cr in electrical and electronic products utilizing
an advanced analysis technology called the X-ray absorption fine structure (XAFS) method. We have also developed a new extraction method using
lithium hydroxide (LiOH) solution, which can extract hexavalent Cr with a high extraction rate from chromate conversion coating samples on metals

without valence change.
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Outline of XAFS measurement system
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Cr K-edge XAFS spectra of Cr standard samples
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Cr K-edge XAFS spectra of mixed standard samples

FURILIRRE

0 20 40 60 80 100
Cr (V1) EE=R (%)

4. Cr (V) EkRET LIy PE—7BEDEE — Cr (VD leke 7L
Iy Y V— 7R, (ZIZHBIBERICH b

Relationship between pre-edge peak intensity and hexavalent Cr ratio
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Cr K-edge XAFS spectra of chromate conversion coating samples
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Results of extraction of hexavalent Cr from chromate conversion coating
samples using boiling water and LiOH
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Cr K-edge XAFS spectra of chromate conversion coating samples before
and after chemical extraction
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