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ABSTRACT

Nanocrystalline Ba, Fe TiO, (x = 0, 0.01, 0.02, 0.03, 0.04 and 0.05) powders was
prepared by a modified so-gel method using aloe vera solution. The precursor was prepared using
Ba(NO,),, Iron(Ill) nitrate 9- hydrate, Fe(NO,), 9H,0 (Ilron(111)) and Titanium diisoproproxide bis
(2, 4-pentane dionate), (TUA). For the preparation of BaTiO,, the ratio of metal : aloe vera solution
was 1:5. The polymeric precursors were characterized by TG/DTA to determine the thermal composition
and then were calcined at different temperatures of 700, 800 and 900 °C for 2 hours to obtain the
BaTiO, powders. The calcined samples samples were characterized by XRD, FTIR, TEM and SEM. The
TG/DTA result showed that aloe vera was burned out under 700 °C. It was found that BaTiQ, particles
grew along one direction and gradually formed nanorods with dimeter less than 50 nm. The XRD pattern
presented cubic structure of BaTiO, after calcined over 700 °C. The second phases of TiO, were observed
in BaTiO, structure as rutile and anatase with the increase of calcination temperawre. The ceramic
structure was pscudocubic after sintered at 1100 °C for 4 hours. More over the second phase was only
rutile, In addition the grain size increased when calcination temperature increased. The dielectric properties
of sintered BaTiO, ceramics were observed in the range of -50 °C to 200 °C and 100 Hz to 1 MHz. It
showed the maximum dielectric constant was 2500 when the powder calcined at 800 °C was used. Curie
temperature was about 120 °C and the dielectric constant did not changed with the frequency during the
measurement because the dielectric constant of BaTiQ, was not changed below 10 GHz.

Nanocrystalline Ba,_ Fe TiO, (x = 0, 0.01, 0.02, 0.03, 0.04 and 0.05) powders were
prepared using metal : aloe vera solution ratio of 1:10. The pelymeric precursors were characterized by
TG/DTA to determine the thenmal composition and when were calcined at different temperatures of 700,
800 and 900 °C for 2 hours (o obtain the Ba, Fe TiQ, powders. The calcined samples were
characterized by XRD, FTIR and SEM. It showed that aloe vera was bumed out under 700 °C. The XRD
pattern presented cubic structure of BaTiO, after calcined over 700 °C. The second phases of T,
occured in BaTiO, structurc as rutile and anatase and the least sccond phases of TiO, was found at 700 °C.
In addition the second phases of TiO, decereased when x increased and particles sizes were less than 100
nm. The ceramic structure was hexagonal of BaTiO, after sintered at 1100 °C for 4 hours and the second
phase was only rutile. When x were increased, hexagonal of BaTiO, tended to be more crystalline and the
least second phases of TiO, were observed at x= 0.03. The dielectric properties of ceramics were also

measured observed in the range of -50 °C to 200 "C and 100 Hz to 1 MHz. The ceramics given



different heat treatment was atiributed to oxidation of Fe'' to Fe''. Because of the oxXygen content
occurring in hexagonal of BaTiO, structure, second phases of TiO, and low density of ceramics,
diclectric constant and Curie temperature decrcased. The dielectric constant did not changed with the
frequency over the measurement. The dielectric properties of ceramics were also investigated under
uniaxial stress between 0 to 12.5 MPa at room temperature. It was found that ar stress between 0 to 7.5
MPa the diclectric constant of ceramics was increased with increasing the applied stress. At stress
between 7.5 to 12.5 MPa the diclectric constant became ncarly constant. These observe action was
believed to be caused by the domain structure changes to maintain the domain energy at a minimum
under the applied stress, For ceramics sintered at 1200 °C and 1300 °C, the samples broke because the

- - - - . 3 +
hexagonal of BaTiO, structurc was extented by oxidation of Fe " to Fe''.





