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ABSTRACT

The effect of the Cr ions on the sintered Cr-substituted barium ferrites was
systematically investigated by powder x-ray diffractometry (XRD), magnetometry
(hysteresisgraph recorder), Mossbauer spectroscopy, scanning electron microscopy (SEM),
and energy dispersive x-ray fluorescence spectroscopy (EDX) to observe the structural and
magnetic properties.

Cr-substituted M-type barium hexaferrites, BaFe;; ,CryO19, with x = 0.0-0.8 were
successfully prepared by the sol-gel method using citric acid as a fuel/reductant and nitrates
as oxidants. The resulting precursors obtained from an auto-combustion process were
calcined at 1100°C for one hour and followed by sintering at 1200°C and 1300°C for 12
hours in an oxygen atmosphere.

The XRD data show that the formation of the magnetoplumbite phase without any
impurity phase was obtained in both sintering temperatures. The lattice parameters (¢ and
¢) of the ferrites were identified by the Rietveld method using FULLPROF SUITE-2000
software program. Both a and ¢ lattice parameters systematically decrease with increasing
Cr content.

The site preference and magnetic properties of the Cr-substituted M-type barium
ferrites were studied using Mdossbauer spectra and magnetic hystereses. The results show
that the saturation magnetizations and coercivities of both series are closely related to the
distributions of Cr ions on the five crystallographic sites. The saturation magnetizations
monitored by the hysteresisgraphs and “law of approach to saturation” were seen to
systematically decrease, and the coercivity increase, with increasing Cr concentration.
Furthermore, at fixed Cr content, the coercivity is lower at a higher sintering temperature.
Mossbauer spectra identified four subcomponents corresponding to 12k, 2a + 4fyy, 4fy; and
4e sites. It is found that the Cr ions preferentially occupy the 12k and 4fj; sites. The grain
sizes of the hexagonal platelets obtained by SEM photographs were seen to decrease with
respect to increasing Cr content. The grain growth which occurred at the higher sintering
temperature leads to lower coercivity of the ferrite pellets. The Cr ions in the ferrite
samples obtained by EDX agree with the expected Ba:Fe:Cr ratios. The (Fe+Cr)/Ba ratios
are smaller than stoichiometric (Fe+dopant)/Ba ratios which should be 12 for the BaFe ;09
phase. It should also be noted that the excess of barium is necessary to ensure the formation
of single phase BaFe ;0.
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