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Ba,Sr,.,TiO; (BST) ferroelectric nano powders were processed with
three concentrations (x = 0.5, 0.7 and 0.9) by reacting TiO, powder in
aqueous solution of BaCl, and SrCl, using a technique known as oxalic
acid route. A sintering process has been done at temperature
(800°C, 1000 °C and 1100 °C) and a soaked time (1.5h, 2.5h, 4h), in this
step, the solid phase reaction takes place between the constituents giving
the ferroelectric phase. XRD analysis has been carried out in order to
examine the appearance and the stability of the BST ferroelectric phase.
Also the grain size obtained from this test which reached to
(15.4, 34.65, 42.13 nm) for the three concentrations (x = 0.5, 0.7 and 0.9)
respectively. The ferroelectric phase was subjected to several tests to obtain
some of the BST ferroelectric properties. The microstructure test which
gives a clearly observation about the distortion and the grain growth for the
same subjected samples to the XRD analysis. Then, an electrical test
involves a permittivity with temperature, the permittivity reached to (more
than 530,700 and 500) at Curie temperature, while the loss factor reached
(0.175, 0.19, and 0.2). The quality factor and the resistivity with
temperature were examined too, all these tests have been done for the three
concentrations of BST system. Moreover permittivity, loss factor and the
quality factor with frequency in ranges (10° - 10° Hz) were studied and we
found that these tests (permittivity, loss factor and quality) exhibit good

stability in this range of frequency. The last test was the breakdown
strength test.
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The BST apparent densities were (5.5, 5.5, 5.45) gm/cm’ for
(x =0.5, 0.7 and 0.9) respectively by using Archimedes law, while the bulk
density and apparent porosity were calculated arithmetical. The shrinkage
was too small for all of the three systems. In this investigation we found
that the oxalic acid method is a good method to prepare a ferroelectric
phase with high density and small porosity. The nano BST grains and the
high density have large dependence in the electrical properties, which is
clearly observed in the broaden of the permittivity and loss factor peaks, in
other words the broaden indicated that the transition never depend on Curie
temperature and Lhis is an important property in microwave applications.
The stability of the permittivity, loss factor and quality with frequency
range (10° -10° Hz) imply to the good capability of using nano BST

ferroelectric in tunable devices.
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