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Abstract

In this present work, the calcium-substituted cobalt x-type hexagonal
ferrite with the composition Ca2Co2-xZnxFe28046 (X = 0.0, 0.4, 0.8,
1.2, 1.6 and 2.0) was synthesized by the auto-combustion sol-gel
method to study their structure and morphological characteristics. All
prepared ferrites were dried and annealed at 150°C and 1050°C for
30 minutes and 10 hours, respectively. Structural, morphological, and
electrical properties were studied using X-ray diffraction, Fourier
transform infrared spectroscopy, Scanning electron microscopy, and
dielectric characteristic techniques. XRD patterns have confirmed the
single-phase x-type hexagonal structure and successful substitution of
Zn and Co. In addition, the crystal size of all samples was calculated to
be about 23.23 nm. Other parameters such as d-spacing, dislocation
FTIR
spectroscopy was used to analyze the stretching and bending bonds in

density, and lattice parameters were also calculated.
the synthesized sample. It also confirmed the incorporation of dopants,
which was also observed in the XRD results. The morphology of the
prepared nanocrystals was examined by scanning electron microscopy.
It can be seen from the SEM image that the Ca2Co2-xZnxFe28046
crystals have a hexagonal and platelet-like structure. One of the
samples showed a nanorod-like morphology. Dielectric characterization
has revealed improved conductivity of doped samples than pure. All
characterizations have exposed enhanced structural, morphological,
and electrical properties, which make it suitable for the wide range

frequency technological applications.
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