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Synthesis of the Sr-Ba sample was accomplished by the citric sol-gel method. The green sheet
of hexagonal Sr0.75 Ba0.25 Fe12 O19 , to which the oxide additives were introduced, were prepared
by the Dr. Blade method. An x-ray diffractometer, a vibrating sample magnetometer, and a
Mössbauer spectrometer were used to examine the influence of oxides additives, such as TiO2 ,
SiO2 , Cr2 O3 , and Al2 O3 (0.0 - 10.0 wt.%) on the crystallographic and the magnetic properties of
Sr-Ba hexaferrite. The Mössbauer spectrum of the M-type Sr-Ba ferrite had a superposition of five
subspectra associated with the five different sites of the Fe ions, which were in the ferric state. The
crystal structure of Sr0.75 Ba0.25 Fe12 O19 is that of a magnetoplumbite of a typical M-type hexagonal
ferrite. When the concentration of the additives was increased, the Curie temperature decreased.
The addition of 0.25 wt.% of Al2 O3 produced the greatest increase in the saturation magnetization
of the Sr-Ba hexaferrite compound.

I. INTRODUCTION

crostructure [6–8]. The purpose of this study is to investigate the effects of trivalent base oxides (Al2 O3 , Cr2 O3 )
and tetravalent base oxides (TiO2 , SiO2 ) on the magnetic
and the crystallographic properties of Sr-Ba hexaferrite.

The magnetoplumbite of hexagonal ferrite, M-type
(Ba − Sr)Fe12 O19 , has been intensively investigated as
a material for permanent magnets, high-density recording media, and microwave devices [1–3]. The substances
using ferrites always contain certain amounts of impurities, which perceptibly affect the magnetic properties of
the product [4].
The structure of the hexaferrite is based on a hexagonal lattice in which closely packed layers of oxygen atoms
have, in every fifth layer, a mixture of Ba2+ or Sr2+
and oxygen ions in the proportion of three to one. The
smaller Fe3+ ions are arranged in five different kinds of
interstitial sites. Three are octahedral layers (12k, 4fiv
and 2a), one is a tetrahedral layer (4fvi ), and the last one
is a layer in which the ferric ion is surrounded by five
oxygen atoms forming a trigonal bipyramid (2b). The
magnetization of three sublattices, the ensemble of ferric
ions in the 12k, 2a, and 2b sites, is antiparallel to those
of the other two sublattices, the ferric ions in the 4fvi
and the 4fiv sites [5].
The remanence Mr for permanent magnet applications
is a strong function of density, chemistry, and orientation, while the coercive force Hc is related to microstructures. The problem is to achieve a fine grain size and a
high magnetization. It has been reported that some additives, such as SiO2 , TiO2 , Bi2 O3 , Cr2 O3 , and Ga2 O3 ,
are active ingredients that definitely influence the mi-

II. EXPERIMENTAL

Hexaferrite Sr0.75 Ba0.25 Fe12 O19 was obtained by the
citric sol-gel method. The starting materials were
Sr(NO3 )2 , Ba(NO3 )2 , and Fe(NO3 )3 ·9H2 O of 99% purity. After grinding and drying the materials, the hexaferrite powder was synthesized by calcining at 850◦ C for
2 hrs. The green sheets of Sr0.75 Ba0.25 Fe12 O19 , to which
the oxide additives (Al2 O3 , Cr2 O3 , SiO2 , and TiO2 ) were
introduced, were made by sintering at 1200◦ C for 2 hrs
after Dr. Blade method [9].
X-ray diffraction patterns of the samples were obtained with a Philips diffractometer using CuKα radiation. Mössbauer spectra were recorded using a
Mössbauer spectrometer of the electromechanical-type
[10]. A 57 Co single-line source in a rhodium matrix was
used at room temperature. The magnetization of the
samples was measured with a vibrating sample magnetometer (VSM) in applied fields up to 10 kOe at room
temperature.
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