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In this study, the condition of preparation of barium zirconate titanate
(Ba(Ti,Zr,)O,) powders and ceramics by solid state reaction and combustion methods
were studied.The thermogravimetric analysis (TGA) and differential thermal analysis
(DTA) were used to evaluate the optimum condition for calcinations. The phase formation
was carries out by X-ray diffractometer (XRD). The microstructure was studies by using
scanning electron microscope (SEM). The dielectric property was measured by LCR
meter.

The calcination and sintering conditions of solid state reaction method were
performed between 800 to 1350°C for 4 hrs. and 1400 to 1600°C for 2 hrs., respectively.
The high purity of cubic perovskite phase of the powders was obtained with a calcination
temperature at higher than 1300°C. The lattice parameter a and average particle size
increased with the increasing of calcination temperatures. At the same calcination
temperatures, the average particle size decreased with the increasing of zirconium
contents. The crystal structure of barium zirconate titanate ceramics was cubic in all
samples. At the same sintering temperatures, the average grain sizes, dielectric
constants and phase transition temperatures were decreased with increasing of
zirconium contents. Dielectric constant-temperature plots showed a maximum peak
value of 10300, 6000 and 5700 for x=0.20, 0.25 and 0.30, respectively.

The calcinations and sintering conditions of combustion method were
performed between 600 to 900°C for 4 hrs. and 1300 to 1500°C for 2 hrs., respectively.
The X-ray diffraction pattern indicated that secondary phase occured for all powder
samples. The highest percentage of cubic perovskite phase was found in 800°C
calcined samples for x= 0.20 and 0.25 and 850°C calcined powder sample for x=0.30.
The pure cubic crystal structure was found in all ceramic samples. The average grain
size increased with increasing sintering temperature. Dielectric constant-temperature
plots showed a maximum peak value of 7500, 8300 and 7400 for x=0.20, 0.25 and 0.30,
respectively. For the comparision of two methods, the combustion method could be
reduced the calcination and sintering temperatures around 500 and 100°C, respectively.
The phase transition temperatures of the ceramics prepaired via both methods
decreased with increasing of zirconium contents. However, at the same amount of
zirconium, the phase transition temperatures of ceramics prepared by combustion

method were higher than solid state reaction method.





