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Report:
The results of X-ray diffraction study of the structure and the phase transition

sequence of the NaNbO; nanocrystals formed in the glass matrix are reported. The diffraction
spectra of ferroelectric glass-ceramics containing niobate-based crystals (glass annealed at
temperature 610 °C) were obtained over a wide temperature range (-173 °C — 600 °C) for
samples S4 containing 35% of Nb,Os with diffrernt annealing time (206, 21, 8 and 2 hours).
Figure 1 shows the diffraction patterns for the sample S4(21h) at two temperatures: 27 and
600 °C. Preliminary analysis showed that at room temperature the structure of all samples
corresponds to antiferroelectric phase (Pbcm space group) as in bulk samples [1], and also
the absence of phase transitions (Figure 1), unlike bulk samples [1] undergoing a number of

phase transitions in the investigated temperature range.



In addition, NaNbO; nanocrystals in sample S2 (sample containing 31% of Nb,Os)
were grown at three temperatures: 610, 600 and 580 °C. Figure 2 shows changes of intensity
of NaNbO; Bragg peak during the growth process of NaNbO; nanocrystals in sample S2.
Analysis showed that the structure corresponds to tetragonal phase (space group P4/mbm) as
in bulk samples. The average size of NaNbO; nanocrystals was estimated. Temperature
dependencies of nanoparticle size during the growing process are shown in Fig.3. When
saturation is reached the size become temperature independent. Some dependence on
temperature observing at the beginning of the growth process can be related with both
pecularities of nanocrystals growth or the errors due to background contribution to the width

of small intensity peaks.

Figure 1. Diffraction spectra of s4(21 h) sample at different temperatures
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Figure 2. Time evolution of Bragg reflection intensity of NaNbO3 during growth

process at 3 temperatures (s2 sample).
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Figure 3. Temperature dependence of NaNbO3 nanocrystallites size during growth
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[1] S. K. Mishra, N. Choudhury, S. L. Chaplot, P. S. R. Krishna, and R. Mittal, Phys. Rev. B 76,
024110 (2007) and references therein.



