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dgABSTRACT o

This study aims to evaluate the structural effects resulting from the
compositional substitution in the compound BaFei.«Co.O1s within the range (x =
0.0-1.0) using X-ray diffraction (XRD) analysis. All samples exhibited the same
reflection at the crystallographic plane (114), while noticeable changes were
observed in the diffraction angle 20 and the peak broadening as x varied.

The 26 angle gradually decreased with increasing substitution content,
indicating a slight expansion in the interplanar spacing, which increased from
2.945 A at x = 0.0 to 2.965 A at x = 1.0. This confirms the incorporation of Co**
ions into the structure and their substitution for Fe**, resulting in lattice expansion
in accordance with Bragg’s law.

Calculations also showed an almost constant value of the lattice parameter
a, accompanied by a slight decrease in the parameter ¢, which led to a small
reduction in the unit cell volume. Additionally, a continuous increase in the
FWHM value was observed in the range (0.195-0.275) as x increased, indicating
enhanced microstrain and reduced lattice order.According to Scherrer’s equation,
the crystallite size D showed a clear decrease from about 42 nm at x = 0.0 to

approximately 31 nm at x = 1.0.Overall, these

Key words: Barium hexferrite, Barium Carbonate ,Cobalt oxide,XRD,ionic substitution.
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