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Abstract

Preparation of high purity barium titanate powders by sol-gel method was
performed by the che;'nical polymerization between inexpensive water soluble barium acetate
and titanium alkoxide in dried isopropanoi i.e. titanium ethoxide, titanium isopropoxide,
titanium propoxide and titanium -butoxide with mole ratio of 1:1 in acidic condition Ied to the
formation of barium titanate gels. Afier suitable drying and calcipation treatments of the gels
at 700 °C for 24 hr, four samples of high purity crystalline barium titanate powders were
obtained. The thermal decomposition of barium titanate gels was followed by
thermogravimetric analysis (TGA) and differential thermal analysis (DTA) techniques. The
gels showed a relatively small of 5 to 8 % initial weight loss at 60-100 °C. The first major
weight loss of 20 % was occured in the temperature range of 280-400 °C. The final weight
loss of 10% occured in the temperature range of 680-800 °C. The barium titanate gels
showed exothermic transitions at three temperature ranges. The XRD patterns of the barium
titanate powders at temperature of 700 °C showed 6 peaks which matched with the standard
barium titanate as of ASTM. (American Standard of Testing Materials). The purity of
barium titanate powders was analysed to yield high purity barium titanate powders in the

range of 98-99%. Trace impurities were analysed by atomic absorption spectrophotometry.



The weight percent of stronsium, sodium, calcium and potassium in the four samples and
commercially high purity barium titanate were found to be in the range of 0.04-0.15, 0.02-
0.04, 0.01-0.03 and 0-0.01 respectively. The total impurity in the four samples and
commercially high purity barium titanate were 0.19% w/w, 0.14% w/w, 0.10% w/w, 0.15%
wiw and 0.19% w/w,' respectively. The result from gravimetric analysis indicated that it was

possible to obtain stoichiometric barium to titanium ratio closed to 1.



