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ABSTRACT

In this project, two glass systems of (100-X)LiNbOs3 - xSi0; and (95-X)LiNbO3
- XS10; - 5A1,03 were studied in order to fabricate the glass-ceramics containing nano-
crystals of rhombohedral lithium niobate (LiNbO;) ferroelectric by incorporation
method. The LiNbO; powder was firstly calcined before mixing with the glass
formers. For LiNbOs - Si0; glass system, various glass samples with the compositions
(100-xX)LiNbO; - xSi0, (with x = 10, 20, 25, 30, 35, 40, 45, 50 and 60) were prepared.
Samples with 20 < x < 35 were transparent, while products with X = 10 or X > 40 were

at least partly opaque under the conditions supplied. Transmission electron
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microscopy (TEM) micrographs of replicas gave evidence on phase separation in
these glasses. At SiO, content > 30 mol%, the formed structures consist of SiO,-rich
droplets in a LiNbOs-rich matrix phase. The size of the structures increased with
increasing SiO, content. Heat treatment of the quenched samples at temperatures
ranging from 580 to 975 °C resulted in the precipitation of lithium niobate nano-
crystals. Scanning electron microscopy (SEM) micrographs showed the presence of
randomly oriented LiNbOs3; nano crystals dispersed in a continuous glass matrix.
Relative permittivity (g;) was in the range of 75 to 190 and increased with increasing
LiNbO; content. The glass-ceramic samples heat-treated at temperatures up to 600 °C

are fully transparent.

For LiNbO; - SiO; - Al,O; glass system, the quenched samples of all

compositions (95-X)LiNbO3 - xSi0, - SALOs (with X = 15, 25, 35, 45 and 55) under
study, were confirmed to be amorphous, partly or fully crystalline solids by X-ray
diffraction (XRD) technique. The crystal phase obtained in most of the samples is
LiNbO; with various sizes and shapes. Microstructures of the selected glass samples
were studied by scanning electron microscopy. Glass-ceramics embedded with
rhombohedral lithium niobate nano-crystals were produced by the quenched glasses at
the melting temperature ranging from 1300 to 1400 °C with 1 h dwell time. Relative
permittivity of the glass-ceramics from this system was found in a range of 25 to 325

depending on SiO; content and frequency.
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