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Mössbauer Studies of Ba3Zn2Fe24O41 Z-type Hexaferrite
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A Ba3Zn2Fe24O41 polycrystalline sample of Zn doped Z-type hexaferrite was prepared by using
solid-state reaction method. From the XRD pattern, analyzed by using the Rietveld refinement
method at 295 K, the samples were found to be single-phased, and the crystal structure of sample
was determined to be hexagonal with space group P63/mmc. From the magnetic hysteresis curves
at 295 K, the saturation magnetization (Ms) and coercivity (Hc) of sample were Ms = 58.70
emu/g and Hc = 69.58 Oe, respectively, and the samples showed ferrimagnetic behavior. From the
temperature dependence of the zero-field-cooled magnetization curves under a magnetic field of 100
Oe at temperatures between 300 and 800 K, the spin transition from planar order to uniaxial order
was observed around 400 K, and the Curie temperature (TC) was found to be 643 K. Mössbauer
spectra of sample were also taken and analyzed at various temperatures ranging from 4.2 to 295
K. The relative areas obtained from the Mössbauer spectra suggest that the Zn ions preferentially
occupy the tetrahedral sublattices.
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I. INTRODUCTION

Z-type hexagonal ferrite, in the hexagonal ferrite fam-
ily, having the highest magnetic planar anisotropy com-
pared to other members of the ferrite family, has been
extensively studied for microwave devices and or electro-
magnetic (EM) attenuation materials at high frequency
[1–3]. Also, recently, Z-type hexagonal ferrite was re-
ported to have shown the magnetoelectric (ME) effect
even at room temperature under a low magnetic field
[4, 5]. The properties of Z-type hexagonal ferrite, such
as the ME effect, permeability and permittivity at high
frequency, depend on its saturation magnetization (Ms)
and magnetic anisotropy and are found to be strongly
affected by the distribution of transition metallic ions at
the sites in Z-type hexaferrite [1,4,6]. Ba3Co2Fe24O41,
a member of the Z-type ferrite family, has been stud-
ied considerably. However, the saturation magnetization
(Ms) of Ba3Co2Fe24O41 is rather low, only 51 emu/g at
room temperature. With the substitution of Zn ions for
Co ions, an increase in the Ms and a modified spin struc-
ture can be achieved in the Z-type hexaferrite [7,8]. In
this study, we synthesized Ba3Zn2Fe24O41 based on the
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solid state method and investigated its crystal structure
and magnetic properties by using an x-ray diffractome-
ter (XRD), vibrating sample magnetometer (VSM), and
Mössbauer spectrometer.

II. EXPERIMENTAL DETAILS

A polycrystalline sample of Ba3Zn2Fe24O was synthe-
sized by using the standard solid-state reaction method.
High purity BaCO3, ZnO, and α-Fe2O3 powders were
mixed at the appropriate stoichiometric ratio for Z-type
hexaferrite. Then, the mixture was ground for 1 h and
calcined at 1000 ◦C for 10 h in air. The calcined sample
was pelletized at a pressure of 2000 kgf/cm2 and sintered
at 1200 ◦C for 10 h in air. Finally, to obtain good ho-
mogeneity, we heated the sintered sample to 1250 ◦C at
a rate of 2 ◦C/min and then sintered at 1250 ◦C for 10
h.

The structural properties of Ba3Zn2Fe24O41 sample
were investigated by using an XRD (Philips X’Pert
PW1830) with Cu-Kα radiation source (λ = 1.5406 Å).
The XRD result was analyzed by using a Rietveld re-
finement method with the FULLPROF program. The
magnetic properties of sample were measured by using a
VSM at various temperatures from 300 to 800 K. Also,
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