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ABSTRACT

In order to solve the major drawback of the hydrothermal process which is the
formation of hard aggregate in the synthesized lead titanate fine powders, two
different approaches have been attempted; including the alteration of lead halides
reagents and the addition of surfactants with different degree of electric charges. Two
different processes, namely the conventional and the sonocatalyzed hydrothermal,
have been studied. The following conditions have been attempted; 150°C and 6-48 h
for the conventional hydrothermal, and 130°C and 6 h for the sonocatalyzed
hydrothermal process, and various synthesis parameters, including KOH initial
concentration, reaction time and order of the addition surfactant in sonocatalyzed
hydrothermal process, have been varied in order to obtain the phase pure lead titanate.
The results on the attempt to alter type of lead reagents from the previously reported
lead(IT) nitrate to lead(Il) acetate, lead(Il) fluoride, lead(Il) chloride and lead(II)

iodide are described and discussed. Three different surfactants including the neutral



PVA, the cationic CTAB and the anionic SDS have also been essayed and the
significant improvement in particle dispersion has been achieved. The results of the
variation in type and concentration of these surfactants and also the order of the
addition in case of the sonocatalyzed hydrothermal process are present, and a
discussion on the differences these variations have led to is included.

In the study, numbers of different techniques have been employed. Powder X-
ray diffractometer war used to investigate phase formation, whereas field-emission
scanning electrons microscope equipped with energy dispersive X-ray microanalyzer
was used to study particles size and particles morphologies, and elemental
compositions. Laser particle size analyzer was also used to study the aggregation of
particles. The tetragonal structures and the local structural environmental of Ti in the
synthesized lead titanates powders were studied by the X-ray absorption spectroscopy

of fine structures and near-edge structures in compliment with the X-ray diffraction.
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