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ABSTRACT

Aurivillius-type bismuth layer structured ferroelectrics ceramics have ultra-high
Curie temperature that are too useful in many applications such as non-volatile memories
and ultrahigh temperature sensors devices, automotive, aerospace and power generation
industries. Calcium bismuth niobate oxide (CBN) with binary layer is a promising
example of such materials. In present work, Ca,_,Sr,.Bi,Nb,04 powder ceramic with
different substitution from 0 up to 1 were synthesized by sucrose-assisted sol-gel
combustion technique. Several characterizations were employed in the current study:
Differential thermal analysis and thermogravimetric (DTA-TG) which described the
thermal stability. It was found that the optimum calcination temperature is 1200°C.
Fourier transform Infrared spectroscopy (FTIR) was performed at a frequency
from 401 cm™! — 4500 cm™?! and reavealed the formation of CBN at 614 cm™t. X-ray
diffraction (XRD) confirmed an orthorhombic structure for all samples ( x = 0.0, 0.3,
0.5, 0.7 and 1) and that the grain size is a variation between 61.62 nm and 66.09 nm
while the ones measured by transmission electron microscope (TEM) vary between 56.18
nm and 76.41 nm. Moreover, the present thesis is devoted to investigate dielectric
constant and the dielectric loss as well as the alternative electrical conductivity of CSBN
ceramics. These properties were examined in the frequency range 1 KHz to 5 MHz at a
wide range of temperature (25 °C — 1200°C). The dielectric constant study demonstrated
that the increase in Sr-content is associated with steady decrease in Curie temperature
from 934°C up to 447°C for x=0 and x=1 respectively. The dielectric loss was found to
have a minimum in the middle of the substitute concentration. Additionally, it showed a
stable behavior through the temperature range 300K to 500 K, which corresponds the
working temperature of the FeRAM. Finally, the ac conductivity study includes
frequency dependence as well as determination of essential parameters such as power law
exponent and operating conduction mechanisms.



