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Introduction

A ferrimagnetic spinel can be represented by the formula AB2O4, the A-B magnetic interactions
between the magnetic atoms on theA (tetrahedral) site and theB (octahedral) sites are stronger thanA-A
interactions andB-B interactions [1]. The metallic atoms are in an inverse distribution; half the atoms
of iron are in theA sites and the other half plus magnetic atoms in theB sites. However, CoFe2O4 is
not completely inverse, and the degree of inversion depends on the heat treatment. The area ratio,
Fe(A)/Fe(B), has been found to vary from 0.6160.04 to 0.8760.04 for two extremely quenched and
slowly cooled CoFe2O4 samples, respectively [2,3]. CoCr2O4 is a normal spinel with a Ne´el temperature
of 100 K [4]. In this article, we present our Mo¨ssbauer and x-ray results on a slowly cooled
CoCr0.1Fe1.9O4 with a special emphasis on the atomic migration as a function of temperature and the
Debye temperatures forA andB sites.

Experimental Procedure

The slowly cooled CoCr0.1Fe1.9O4 samples were prepared by direct reaction of elements in an evacuated
quartz tube. A mixture of the proper proportion of Fe2O3, CoO, and Cr2O3 powders of 99.995%,
99.999% and 99.999% purity, respectively, was ground. The mixture of the elements in the proper
proportions was heated at 1050°C for 2 days, and then slowly cooled to room temperature at a rate of
10°C/h. In order to obtain a homogeneous material, it was necessary to grind the samples after the first
firing and to press the powders into pellets annealing then for a second time in evacuated. X-ray
diffraction patterns of CoCr0.1Fe1.9O4 were obtained in theu-2u geometry with CuKa radiation using
Philips X’pert system (PW 1830). The Mo¨ssbauer spectra were recorded using a conventional Mo¨ss-
bauer spectrometer of the electromechanical type [5] with a 20 mCi57Co source in a Rh matrix.

Results and Discussion

Results of the X-ray diffraction measurements showed that the sample was cubic spinel structure. The
lattice parameter a0 was found to be 8.3906 0.005Å by plotting a0 (u) versus the Nelson-Riley function
and extrapolating tou 5 90°. Mössbauer spectra of CoCr0.1Fe1.9O4 were measured at various
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