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ABSTRACT

The La-Co cosubstituted M-type strontium ferrite attracts attention as a base material for high-performance
ferrite magnets. It is known that the uniaxial magnetic anisotropy of the material is enhanced by increasing the
amount of Co by heat treatment under high oxygen pressure, but there is a problem in obtaining a pure sample.
The present study investigated the conditions to obtain a single phase with increased La-Co substitution by heat
treatments under several oxygen pressures. A single phase of M-type ferrite was obtained up to x = 0.35 at py,
= 1 atm, and up to x = 0.65 at p,, = 10 atm with the composition formula of Sr, LaFe;, Co0,0,.. The magnetic
anisotropy is enhanced according to the Co concentration in these samples.
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Fig. 1 XRD patterns for Sr, La Fe,,,Co,0,y with y,,, = 0.3 synthesized in
air (po, = 0.2 atm). H, O, and S correspond to hematite, orthoferrite,
and spinel phases, respectively.
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Fig.2 XRD patterns for Sr, LaFe,, Co,0,y with y,,, = 0.75 synthesized
in O, gas stream (p,, = 1.0 atm). H, O correspond to hematite and
orthoferrite phases, respectively.
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Fig.3 XRD patterns for Sr, LaFe,, ,C0,0,y With X, = Vyon fired at po, =
1.0 atm. Apparent secondary phases other than the M-type ferrite
were not observed in all composition range.
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Fig. 4 XRD patterns for Sr; LaFe;, Co,0,y With X, = Vyon, fired at po, =
10 atm.
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Fig.5 Lattice constants for Sr, LaFe,, ,Co,0,, plotted against La
concentration determined by WDX analysis. Dashed lines are guide
for eyes.
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Fig. 6 La (x) and Co (y) compositions determined by WDX for the cases
with X, = Vyom- Dashed line represents the relation of x = y. SP and
MP represent single-phase and multi-phase samples judged from
XRD patterns, respectively. Points below the dashed line indicate
the presence of Fe’" appeared to compensate the extra-charge due
to the substitution of La** for Sr*".
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Fig. 7 Hard axis magnetization for Sr; LaFe,, ,Co,0,y with x =y = 0.3
and 0.6 at 7= 5 and 300 K.
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