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Influence of Jahn-Teller effect on crystal structure and magnetic properties of
CoFe2.xMn.Oy4 synthesized by solid-phase method
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Bulk CoFe2..Mn,Os samples were synthesized by using a solid-phase method at 900 °C. Though a CoFe204 sample (x = 0.0) exhibited
a cubic structure, a tetragonal structure was observed in the samples withx = 1.2 due to the Jahn-Teller effect of Mn3* ions. The lattice
constants at the a and ¢ axes of the tetragonal structure increased and decreased, respectively, as x increased. Thus, the degree of
tetragonal distortion (c/a) became larger as x increased. Although the saturation magnetization decreased as x increased, the Mn
concentration dependence of coercivity exhibited a maximum of approximately 600 Oe at x = 1.6. This value was larger than that of the
x = 0.0 sample. It is clear that the partial substitution of Mn3" for Fe** in CoFe204 is effective for improving the coercivity of bulk

samples due to the Jahn-Teller effect.
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Fig. 1 X-ray diffraction patterns of CoFe2..Mn,O4 samples with
00 =x = 20.
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Fig. 3  Magnetization curves at room temperature of

CoFe2.xMn,O4 samples with 0.0 = x = 20.
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Fig.2 Mn concentration x dependence on (a) lattice constants a,
b, and ¢, and (b) degree of tetragonal distortion (c/a) in bulk CoFex-
Mn:O4 samples with 0.0 = x = 2.0. Values of c¢/a for fine
particles are also indicated in Fig. 2(b) for comparison®).
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Fig. 4 Mn concentration x dependence on (a) saturation
magnetization Ms and (b) coercivity He of bulk CoFe2.xMnxO4
samples with 0.0 = x = 2.0. Data of fine particles are also
indicated for comparison®.
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