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Abstract
Ba1xSrxFe12O19 were prepared by a sol–gel method. Apart from the advantage of low-temperature processing, a
sol–gel route makes it possible to obtain nano-particle materials. Magnetic and structural properties of
.
Ba1xSrxFe12O19 (x=0.0, 0.25, 0.5, 0.75, 1.0) were characterized by scanning electron microscopy (SEM), Mossbauer
spectroscopy, X-ray diffraction (XRD), and a vibrating sample magnetometry (VSM). r 2002 Elsevier Science B.V. All
rights reserved.
.
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M-type hexagonal ferrite, MeFe12O19 (Me=Ba, Sr,
and Pb) has been intensively investigated as a material
for permanent magnets, high-density recording media,
and microwave devices. Most of the research has
emphasized the modiﬁcation of magnetic properties by
the substitution of Fe3+ with 3d ions such as Co2+Ti4+,
Co2+Sn4+, Cr3+ and Al3+ [1,2]. For years, many researchers have studied the magnetic properties of each
Ba-ferrite and Sr-ferrite. Huanosta-Tera et al. presented
results of the AC and DC electric characteristics, where
Sr gradually substitutes Ba in the Ba1xSrxFe12O19
compound [3]. However, the magnetic properties of Srsubstituted Ba-ferrite have not been reported. Therefore,
it seemed interesting to investigate further the magnetic
properties by substituting Sr2+ for Ba2+ as part of more
general studies of M-type hexagonal ferrite. In this
work, crystallographic and magnetic properties of
Ba1xSrxFe12O19 (x ¼ 0:00; 0.25, 0.50, 0.75, 1.00) have
been studied by X-ray diffractometry (XRD), scanning
.
electron microscopy (SEM), Mossbauer
spectroscopy,
and vibrating sample magnetometry (VSM).
Ultraﬁne Ba1xSrxFe12O19 (x ¼ 0:0; 0.25, 0.5, 0.75,
1.0) were prepared by a sol–gel method [4]. Recently, the
sol–gel method of processing has been successfully used
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for the synthesis of ultraﬁne metallic and ceramic
powders. One of the advantages of using the sol–gel
method is the lower annealing temperature that enables
particles of smaller size to be grown (e.g., nanocrystalline particles). Appropriate portions of Ba(NO3)2,
(CH3CO2)2Sr, and Fe(NO3)2  9H2O were dissolved in
ethyleneglycol with the stoichiometric ratio (Ba,Sr)/
Fe=1/10. The solution was reﬂuxed at 801C for 12 h.
Afterwards, it was dried at 2501C and ﬁnely powdered.
Ferrite powders were annealed at 9501C for 6 h in air
and they were characterized by X-ray diffraction using
CuKa radiation. The saturation magnetization and
coercivities of the ﬁred powders were measured using a
VSM at a maximum applied ﬁeld of 15 kOe at room
temperature and 77 K. The particle morphology of the
.
samples was observed using a SEM. Mossbauer
spectra
were recorded using a 20 mCi 57Co source in a Rh
matrix with the spectrometer working at constant
acceleration.
The formation of the M-type hexagonal structure was
conﬁrmed by X-ray diffraction for Ba1xSrxFe12O19
(x ¼ 0:00; 0.25, 0.50, 0.75, 1.00). M-type single phase is
observed in the powder sample annealed at 9501C. It
should be noted that no a-Fe2O3 phase was detected. As
shown in Table 1, the lattice constants of Ba0.5Sr0.5(
Fe12O19 were found to be a0 ¼ 5:890 A,
and
( The lattice constants of c0 and X-ray
c0 ¼ 23:141 A.
density decrease linearly with increasing strontium
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