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Abstract 

Barium based rare-earth terbium (Tb3+) substituted M-type hexagonal ferrite materials with nominal composition BaTbxFe12-xO19 ( x=0.00, 0.10, 0.20, 0.30)   synthesized using chemical technique namely "Sol-gel Auto-combustion skill"(SGAC). The rare-earth terbium (Tb3+) element has been substituted at Fe3+ site to investigate its effect on chemical, electrical and magnetic qualities/characteristics of M-type hexagonal ferrite that have not been previously explored especially using the chemical method according to the best of my knowledge. The synthesized materials were characterized by various characterization techniques namely DSC -Differential Scanning Calorimetry, (XRD) - X-ray diffraction,(SEM)- scanning electron microscopy (SEM), (EDX)-energy dispersive X-ray spectroscopy.  All the as-prepared samples were sintered at temperature 1000 ◦C as estimated from the DSC-TGA analyses to obtain the sole(single) phase ferrite component. 
This labeled peaks appeared in different EDX spectra confirm the presence of Ba, Tb, and Fe elements in the synthesized compounds of M-type hexagonal ferrites. The amount of rare-earth terbium (Tb3+) concentration increases, while that of Fe3+ concentration decreases, which shows the replacement of rare-earth terbium (Tb3+) ions with that of  Fe3+ ions. XRD analysis confirms the successfully formation of single phase rare-earth terbium (Tb3+) substituted M-type hexagonal ferrite materials. The ratio ‘c/a’ (lattice parameters) shows in the estimated range 3.945-3.952 for M-type hexagonal ferrites segment. This crystallite range was set up to be fall near the value of  65.15-37.35 nm,that is suitable to  achieve the best signal of noise for recording components. Scanning Electron Microscopy  laboratory analysis exhibits the geometry of grains in hexagonal shape. The average  size of crystal to be  measured by Scherrer formula and got to be smaller compared to the average  size of grain derived from the SEM measurements using  method of line intercept. X-ray density improves from 8.084-8.359 g/cm3 and the bulk density enhances from 5.78-5.93 g/cm3. The porosity of the samples is less than pure barium hexagonal ferrite material. Some of magnetic properties like saturation magnetization (Ms), coercivity (Hc) and remanance (Mr)  were determined by the MH-loops.  The values of coercivity (Hc) fall in the range 174-5529 Gauss. DC electrical resistivity of synthesized materials enhances with the raise of rare-earth element Tb3+ stuffing. The values of DC resistivity found to be lie in the range 3.6x109 to 6.82x109 ohm-cm. The investigated materials may be potential candidates for a new developing technology perpendicular magnetic recording media, permanent magnets, for high frequency applications, and to reduce the electromagnetic interference (EMI).
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