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The crystalline and magnetic properties of Zn doped
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Polycrystalline samples of Sr3Co2-xZnxFe24O41 (x = 0.0, 0.5, 1.0, 1.5, 2.0) were
synthesized by a polymerizable complex method. The crystallographic, and mag-
netic properties of samples were investigated using x-ray diffractometer (XRD),
vibrating sample magnetometer (VSM), and Mössbauer spectroscopy. The crystal
structures of all samples were determined to be hexagonal with the space group
P63/mmc. The hysteresis curves under 10 kOe at 295 K showed that all samples
were not saturated due to the high planar anisotropy of Sr ions. In addition, the
coercivity (Hc) of samples decreased with increasing Zn ion contents. Mössbauer
spectra of all samples were obtained at 295 K, and least-squares fitted below TC

as six distinguishable sextets (4f IV, 4f IV*, 12kVI*, 4f VI*+ 4eIV, 12kVI, and 2dV

+ 2aVI + 4f VI + 4eVI). © 2017 Author(s). All article content, except where oth-
erwise noted, is licensed under a Creative Commons Attribution (CC BY) license
(http://creativecommons.org/licenses/by/4.0/). [http://dx.doi.org/10.1063/1.4977883]

I. INTRODUCTION

The Z-type ferrite is a number of the hexagonal ferrites family and has the chemical composition
as (Ba, Sr)3Me2Fe24O41 (Me = transition metal). The unit cell of the Z-type hexaferrite is consisted
of RSTSR*S*T*S* blocks, and there are ten different interstitial sub-lattices (4f IV, 4f IV*, 12kVI*,
4f VI*, 4eIV, 12kVI, 2dV, 2aVI, 4f VI, and 4eVI) for transition metal ions.1,2 Z-type hexaferrite, show-
ing highest planar magnetic anisotropy than other spinel ferrites at room temperature and a much
higher permeability at gigahertz ranges, facilitates to product microwave frequency devices, such as
inductors, and EM-wave absorbers at gigahertz ranges.2–5 In addition, Z-type hexaferrite has various
complex spin states, which are dependent on the external magnetic field, temperature and crystal
structure, and has been investigated for magnetoelectric (ME) effect.1,6,7 The Me effect based on the
spin-current model can be affected by magnetic anisotropy and spin structure derived from hyper-
fine interaction with the site occupancy of metal ions.7 Very recently, Sr3Co2Fe24O41 has shown the
ME effect even at room temperature under a low magnetic field.8–10 Barium Z-type hexaferrite such
as the Ba3Co2Fe24O41 and Ba3Zn2Fe24O41, among the Z-type ferrite family has been considerably
studied while strontium Z-type haxaferrite, such as the Sr3Co2Fe24O41 and Sr3Zn2Fe24O41, has not
been fully studied because Z-type hexaferrite is most difficult to prepare as a single-phase due to the
narrow temperature range for the formation of Strontium Z-type ferrite.11,12

In this study, to overcome the problems, we have synthesized the polycrystalline samples of
Sr3Co2-xZnxFe24O41 (x = 0.0, 0.5, 1.0, 1.5, and 2.0) by a polymerizable complex method. The pro-
cedure of polymerizable complex method is composed of the formation of metal-organic complexes
and subsequent polyesterification followed by sintering at lower temperature than the formation tem-
perature of Z-type ferrite.11 Also, it is known that adding non-magnetic Zn ions into the Z-type
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