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ABSTRACT

The hexagonal polymorph of BaTiO; (P63/mmc) was stabilised at room
temperature by partial replacement of Ti with Mn, Ba(Ti;Mn,)O; where x = 0.05,
0.10, 0.20 and 0.30 were prepared from mixed oxide route at 1250°C for 20 hours.
This step was repeated twice to ensure the completion of reaction. The phase-purity
and lattice parameters of calcined powders and sintered pellets were examined by a
combination of X-ray diffraction (XRD) using the index scheme for undoped 6h-
BaTiO;, reported in the ICDD file number 82-1175 as space group P6s;/mmc with
lattice parameters of a = 5.72380(70) A, ¢ = 13.96490(70) A, V =396.2 A3, The X-
rays diffraction patterns show the relationship between the Mn concentrations and the
lattice parameters after calcinations that as the concentration of manganese increased,
the cell volume decreased. The estimate size of powders and ceramics were examined
by Scanning Electron Microscope (SEM). For ceramics the conductivity through the
grain and grain boundary was analyzed using impedant analysis. The impedance

response of the ceramics showed the presence of a single, semicircular arc, and the
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experimental point corresponded to frequency values. Electrical measurements
showed the materials to be electrically conducting with room temperature permittivity
values of ~20-90 and activation energy for conduction of ~ 0.7-1.1 eV. The bulk
resistivity and ceramics microstructure influenced the loss in the microwave frequency
range. However, the measured permittivity (g;) increased with increased in ceramic
density. Dense ceramics (94-97% of the theoretical X-ray density) resonated at
microwave frequencies with the quality factor (Q.f) values of ~10000-19000 at ~5.5-7
GHz.
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