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Abstract

Iron foil of 9.3 ym in thickness was oxidized in an oxygen atmosphere of 680 Torr at
temperatures between 300 and 600°C. The Maossbauer spectra of oxidized specimens were
observed as a fuction of the duration of oxidation. At temperatures higher than 400°C,
FesO, and a-Fe,O3 were mainly identified as the oxidation products, but no change of the
spectrum was observed by heating for 20 days at 300°C. As a result of analysis of the
spectra, it was clarified that the oxidation occurred from Fe to a-Fe,O; through an inter-
mediate FeyO, as a typical succesive reaction at 500 and 600°C. The parabolic rate law
fairly well satisfies the oxidation from Fe to Fe;O4 at 400°C and that from Fe;O, to a-Fe,Os
at 500°C. The temporary appearance of a-Fe,O; peaks in the initial stage of oxidation at
400°C was explained by assuming two competitive diffusion processes of Fe?" through the
Fe,O, phase and O% through the a-Fe,O, phase.
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(a) Fre,0, vs time at 400°C.
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