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THE STUDY OF THE MOSSBAUER EFFECT
OF FERRIFAYALITE

The Computing Group and Mineral-Physical Group,
Institute of Geology, Academia Sinica

Group of Nuclear Technology Application, Institute
of High Energy Physics, Academia Sinica

Abstract

Ferrifayalite is an Fe®* -rich silicate mineral and its crystal structure has been
determined by X-ray diffraction. The recoilfree resonant interaction of the 14.4 KeV
y-ray in."Fe was used for the study of ferrifayalite. The Mosshauer parameters of
ferrifayalite are given in this paper.

A common Mossbauer spectrometer was used for this study and the experimental
technique is described. A 5-mC *Co in stainless steel was used as source. The 14.4
KeV yp-rays were detected by an approximatly 1 mm thick Nal (T1) erystal. To obtain
accurate values of Mossbauer parameters, the spectra were fitted by computer to
Lorentzian line shapes and the component peaks in the spectra were assigned to various
positions in the ferrifayalite structure. The center shift values-for the inner doublet
and for the outer doublet are 0.65 mm/sec and 1.36 mm/sec respectively, while the
quadrupole splittings are 0.91 mm/seec and 2.74 mm/sec respectively. Therefore the
inner doublet is assigned to Fe’* in the octahedral position and the outer doublet to
Fe®* in the octahedral position. The relation between the changes of quadrupole
splittings and the structural features of the 6-fold coordinated Fe** and Fe’* is also
discussed.

Chemical analyses of ferrifayalite give Fe®*/Fe** = 1.55 — 1.80, which is in good
agreement with the results calculated from the Mossbauer spectra.
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