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In situ XAFS observation of the reaction of iron oxide
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Abstract:

Fe-K-edge in situ XAFS measurements of various iron oxides were performed by using the temperature and
gas flow control system newly installed at PF BL-9C to elucidate reduction processes of the iron oxides to the
metal. Some CO gas flow conditions were available at the system and used for the first time in the
experiments together with H, ones which were often used as a substitution of CO for some previous reports.
Among the XAFS data of the various iron oxides taken in this study, those of FeO, a simple Fe(ll) valence

oxide were used to estimate reaction constants and rates of the oxide to metal Fe.

The results obtained were as follows:

(1) The reaction constant of the reduction process by CO was much smaller (ca. 1/24) than that by H,.
(2) While almost all FeO was reduced to Fe metal within 10 minutes by H, flow, only 50 % of FeO was
reduced to the metal even after elapse of 60 minutes by CO one.
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