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Introduction 
In genenal, Y-type barium hexaferrite has six interstitial sites for metal-ions such as 3bVI, 6cIV*,
6cVI, 18hVI, 6cIV and 3aVI. Depending on the size of magnetic of six metal-site, it shows ferri-mag-
netic characteristics. Therefore, the various applicabilities of Y-type barium hexaferrite were stud-
ied as a high-frequency applicaions, for example, the inductors, microwave absorbers, and the
antennas. Furthemore, an interesting physical propertie of Y-type was reported that it has magne-
toelectric (ME) effect[1-4]. However, an accurate analysis of magnetic properties on the six intersti-
tial site structure has not been fully identified. Although it is essential process to understand the
magnetic mechanismes of Y-type hexaferrite.
In this study, we have prepared Zn-doped Co2-Y type samples and investigated crystallographic
properties by using x-ray diffractometer (XRD), magnetic properties by using vibration sample
magnetometer (VSM) and Mössbauer spectroscopies on the Co2-Y type Barium ferrites in Zn
doped.
Experiment 
The polycrystalline Ba2ZnxCo2-xFe12O22 samples were prepared by the solid-state reaction method.
High purity powders of Fe2O3 (99.995%), BaCO3 (99.98%), ZnO (99.99%) and CoO (99.999%)
were mixed and grinding. The mixed sample was annealed at 1000 oC for 10 h. To reach good
homogeneity, the syntghesis was repeated several times with subsequent regrinding, pressing, and
annealing. The crystal structure of the sample was examined by XRD using CuKα radiation with
a wavelength λ = 1.5406 Å. The magnetization measurements were carried out using VSM meas-
urement. Mössbauer spectra were recorded with a fixed absorber and a moving source by using a
conventional spectrometer of the electromechanical type with a 57Co source in a Rh matrix.
Results and discussion 
The crystal structures were found to be hexagonal with space group R3-m. The lattice constants of
Ba2ZnxCo2-xFe12O22 samples were a0 = 5.8738 and c0 = 43.5808 Å for x=1, a0 = 5.8638 and c0 =
43.5259 Å for x=0. The saturation magnetization (MS) and coercivity (HC) of the Ba2ZnCoFe12O22

at 295 K were found to be MS = 42.7 emu/g and HC = 129 Oe, respectively, while MS and HC of the
Ba2Co2Fe12O22 at 295 K were found to be MS = 29.7 emu/g and HC = 209 Oe. The temperature
dependent magnetization measurement between 50 K and 740 K showed that the magneitic prop-
erties of Ba2ZnCoFe12O22 changed to paramagnetic from ferrimagnetic around 473 K and that of
non-doped (x=0) sample changed to paramagnetic from ferrimagnetic around 597 K. We found that
spin transition temperature (TS) of Ba2ZnCoFe12O22 was about 130 K, which is lower than the non-
doped (x=0) sample. Moreover, we have observed that magnetic structure of Zn-doped (x=1) sam-
ple changes to helimagnetic from ferrimagnetic around 128 K as expected. The magnetic suscep-
tibility followed a Curie-Weiss law with a positive θCW of 518 K, showing ferrimagnetic behaviors.
We have also obtained Mössbauer spectra of Ba2ZnxCo2-xFe12O22 from 4.2 to 700 K. At 295 K,
average value of isomer shift of the Ba2ZnCoFe12O22 was 0.159 mm/s, indicating the Fe3+ valence
state. From Mössbauer results, area of tetrahedral site (6cIV*,6cIV site) increases with increasing
Zn-ion.
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Fig 1. The temperature dependent magneti-
zation curves for the Ba2ZnxCo2-xFe12O22

with the external field of 100 Oe.

Fig 2. The Mössbauer spectra of Ba2ZnxCo2-

xFe12O22 (x=0, 1) at 295 K.
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