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This work investigated composites formed from Ba2TiSi208 (BTS) with addition of TiO2 in the
radiofrequency (RF) and microwave (MW) region. Structural characterization was performed using
X-ray diffraction (XRD) and the phases were confirmed by Rietveld refinement. The morphology of the
materials was analyzed by scanning electron microscopy (SEM). Nyquist diagrams were fitted
employing an equivalent circuit using two R-CPE associations related to grain and grain boundary
effects. The study of the dependence of AC conductivity with frequency at different temperatures
demonstrated that the conduction process is thermally activated. To analyze the dielectric properties of
the composites in the MW region, the following methods were used: Hakki-Coleman, Long, Macllister
and Shen [3 — 4], Silva-Fernandes-Sombra (SFS) [5], and through these the following values of
permittivity er (11.00 — 19.80), loss tangent tan 6 (0.0455 —0.00347) and resonant frequency temperature
coefficient tf (-47.00 — +6.29 ppm/°C). This analysis revealed that the addition of TiO2 provided
improvement in the electrical properties of the BTS ceramic matrix, showing relevant growth for
applications in devices that operate in the RF or MW region.

Acknowledgement: The authors are grateful to CNPq (402045/2013-0 and 402561/2007-4, Edital
MCT/CNPg no 10/2007) and the US Air Force Office of Scientific Research (AFOSR)
(FA9550-16-1-0127) for providing financial support and the X-Ray Laboratory of the Federal
University of Ceara for XRD analysis.

References

[1] B. W. Hakki and P. D. Coleman, IEEE Trans. Microw. Theory Tech. 8, 402 (1960).

[2] W. E. Courtney, IEEE Trans. Microw. Theory Tech. 18, 476 (1970).

[3] Long S, McAllister M, Shen L. The resonant cylindrical dielectric cavity antenna. IEEE Trans
Antennas Propag. 1983;31:406—412.

[4] McAllisterMW, Long SA, Conway GL. Rectangular dielectric resonator antenna. Electron Lett.
1983;19:218.

[5] M. A. S. Silva, T. S. M. Fernandes, and A. S. B. Sombra, J. Appl. Phys. 112, 074106 (2012).


mailto:jeffsales.brasil@gmail.com

