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Tetragonal-Cubic Phase Transition and
Structural Properties of strontium doped
barium titanate Nanocomposites

Mohammad Mohseen Mohammad ! Badr Al-Araj 2 Nasser Saad Al-Din *

Abstract:

Powder samples were prepared from solid solution Bai-xSrxTiO3z by solid
state reaction method for the ratios (x=0, 0.05, 0.10, 0.15, 0.20 0.25,
0.30).X-ray diffraction (XRD) technique was used to study the phase
transition and structural properties. Diffraction patterns were analyzed
using the Williamson-Hall method and the Size-Strain plot method to
calculate the crystallite size and strain. Structural measurements showed
high purity of the formed solid solutions, and the ratio x<0.15 crystallizes
in the tetragonal crystal system. The transition of the crystal structure to
the cubic crystal system starts from the ratio x=0.20, where both the
tetragonal and the cubic crystal systems are present in the structure for
the ratio x>0.20 and the cubic crystal system is dominant at the ratio
x=0.3. The dimensions of the unit cell decrease, and the percentage of
crystallization of the cubic crystal system in the crystal structure of the
formed solid solution increases with increasing doping ratios. The results
of the methods used to analyze the crystallite size and strain converge,
which showed that the crystallite size is within the nanoscale, and it
decreases with increasing dissolution of Sr?* in place of Ba®* in the
crystal lattice.

Keyword: Barium Titanat, Curie Point, Ferroelectric, transition phase,
Spontaneous Polarization.
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Williamson-Hall method

The Size-Strain plot method

X D(nm) agl/g}f) ex10*  D(nm) sgl/gff ) ex10%
0.00 57989  2.974 3.3 58.169 2955  13.711
0.05 46327 4659 595  34.250 8.525  17.436
0.10 48048 4332  3.825  42.466 5.545  17.088
0.15  46.429  4.639 4325  40.587 6071  16.733
0.20 43257 5344 325  40.055 6233  14.142
0.25 40376 6134 3205  38.174 6.862  14.560
0.30 33319  9.008  2.08  33.228 9.057  12.490
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