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Dielectric properties of zirconium oxide containing barium titanate glass-ceramics
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Abstract: The preparation of oxide glasses with high concentration of alkaline and alkaline
earth oxides is of both theoretical and practical importance. The obtained materials can
subsequently be thermally treated and thus, new functional glass-ceramics with potential for
electronic, biomedical and sensor applications can be obtained.

The present study is devoted to the synthesis of bulk glasses in the system
Na20/BaO/Ti02/Zr02/B203/Si02/Al.03 by applying the traditional melt-quenching technique.
The as prepared glasses are further subjected to controlled crystallization and thus, glass-
ceramics with the desired crystalline phase — barium titanate, BaTiOs of Zr-substituted barium
titanate, BaTi1xZrxOs are obtained. The phase composition is studied by X-Ray Diffraction
(XRD) and reveals the precipitation of Zr-modified BaTiOs. The microstructure is investigated
by Scanning Electron Microscopy (SEM) and shows the occurrence of bright crystalline
structures containing mainly Ba, Ti and Zr embedded in a dark amorphous matrix. Some of the
Zr ions as well as the rest of the elements from the batch composition are detected in the glass
matrix. The electric properties are studied by means of Impedance Spectroscopy as a function
of frequency and temperature and reveal the occurrence of several relaxor type phase transitions
of the Zr-modified BaTiOs.
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