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ABSTRACT

New type of ordering along [110] direction was found in BZT sintered at 1400°C for 90
hours by using X-ray diffraction analysis and high resolution transmission electron
microscopy. The wavelength of the modulated structure was 0.9nm which is three times
larger than the interplanar distance of (110) plane. New type of ordering is considered to
be formed as a result of Zn vancacy ordering and new structural model was proposed.
The computer simulated electron diffraction and the structural images are in good
agreement with those obtained by experiments.
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Fig. 1. X-ray diffraction patterns of BZT ceramics.
Peak indicated by * in (e) represents the new
type of modulation with approximately 0.9
nm wavelength.
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Fig. 2. Bright field TEM micrograph showing the BZT crystals near the surface of the specimens sintered at
1400°C for 90 hours.

Fig. 3. Selected area diffraction patterns with [001] zone axis in BZT sintered at 1400°C for 90 hours.
a) computer simulated pattern, b) experimentally obtained pattern.
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Fig. 4. Selected area diffraction patterns with [001] zone axis in BZT sintered at 1400°C for 90 hours showing

the extra reflection spots along (110).
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a) computer simulated pattern,
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Fig. 5. Selected area diffraction patterns with [010] zone axis in BZT sintered at 1400°C for 90 hours

demonstrating the existence of 1:
obtained pattern.
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Fig. 6. High resolution TEM lattice image taken
from BZT sintered at 1400°C for 90 hours
with zone axis of Fig. 4b). The modulations
along [110] direction are clearly seen.
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Fig. 7. Montage of computer simulated images of Zn vacancy ordered structure in BZT sintered at 1400°C for

90 hours.
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Fig. 8. Ordered Zn vacancy structure projected along
[001] direction. Oxygen atoms were not shown
for convenience, but they were considered in
the computer simulation.
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