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Mössbauer Studies of Z-Type Sr3Co2Fe24O41 Strontium Ferrite
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Sr3Co2Fe24O41 plocrystalline sample was synthesized by using a polymerizable complex method.
We investigated the crystallographic and the magnetic properties of sample by using X-ray diffrac-
tometer, vibrating sample magnetometer, and Mössbauer spectrometer. Based on the Rietveld
refinement, the crystal structure of the sample was found to be single-phased and to be hexagonal
with space group of P63/mmc. The hysteresis curves of sample were measured under 15 kOe at
various temperatures ranging from 4.2 and 295 K. From the temperature dependence of the magne-
tization curves under 100 Oe at temperatures between 4.2 and 740 K, three temperature-dependent
magnetic transitions were found to have occurred in the Sr3Co2Fe24O41 sample. The Mössbauer
spectra of the samples were obtained at various temperatures ranging from 4.2 and 295 K.
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I. INTRODUCTION

Very recently, it has been reported that
Sr3Co2Fe24O41 exhibits an Magnetoeletric (ME)
effect even at room temperature under a low magnetic
field [1–10]. It is therefore important to study the hy-
perfine interactions and cation distributions of each site
that affect the magnetic properties of Z-type hexaferrite,
such as Curie temperature and saturation magnetization
(Ms), permeability and permittivity [1,7,11]. However,
strontium Z-type haxaferrite is most difficult to prepare
in a single-phase due to its narrow temperature range
for the formation, and there are few reports on synthesis
other than the aqueous inorganic sol-gel precursor and
solid-state reaction under the particular oxygen pressure
[12–16]. Therefore, strontium Z-type hexaferrite has not
been fully studied by Mössbauer spectoscopy.

In this study, we have synthesized the Sr3Co2Fe24O41

based on a polymerizable complex method and investi-
gated its crystal structure and magnetic properties by
using an X-ray diffractometer (XRD), vibrating sample
magnetometer (VSM), and Mössbauer spectrometer. Es-
pecially, through the Mössbauer spectroscopy, detail in-
formation of each site, site occupancy and hyperfine dis-
tribution was provided [16,17].
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II. EXPERIMENT

A Sr3Co2Fe24O41 polycrystalline sample was pre-
pared by using a polymerizable complex method with
the staring materials of high-purity SrCO3 (99.995%),
Co(NO3)2 · 6H2O (98%), and Fe(NO3)3 · 9H2O (98%)
[12,16]. These were dissolved in distilled water with stoi-
chiometric ratio of SrCO3 : Co(NO3)2 ·6H2O : Fe(NO3)3 ·
9H2O = 3 : 2 : 24 for Z-type hexaferrite. Then, the so-
lution was stirred with citiric acid (1 : 2.5 of metal ions
: citric acid) on a hot-plate at 70 ◦C for 1 h. In order
to increase the activity of the reaction and enhance the
atomic-level blending of metal ions, we added a proper
amount of ethylene glycol and stirred at 80 ◦C for 1 h.
The solution was heated at 120 ◦C for dehydration and
polymerization, and the polymerized samples were cal-
cined at 320 ◦C for 3 h. The calcined powder was pressed
into a cylindrical pellet and sintered at 1180 ◦C for 10 h
in air.

The structural properties were measured by using X-
ray diffraction (XRD; Rigaku Ultima IV) with Cu-Kα

(λ = 1.5406 Å) radiation at 40 kV and 40 mA, and the
Rietveld refinement method with the FULLPROF pro-
gram was used for analysis. The magnetic properties of
Sr3Co2Fe24O41 sample were measured by using vibration
sample magnetometer (VSM) and Mössbauer spectrom-
eter in the temperatures range from 4.2 to 740 K. Also,
Mössbauer spectra were obtained by using transmission-
type with a 57Co source in a rhodium matrix, which was
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