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Regulatory Effect of Oxygen Vacancy on Microstructure of Lag oSr TiOss Layer
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Abstract: The microstructure of layer perovskite LagoSro;TiOs.s was investigated by high-resolution transmission electron
microscopy and high angle annular dark field image analysis. The mechanism of oxygen vacancy on the lattice structure was revealed.
Based on the results by X-ray diffraction, the oxygen-difficient environment effect on the lattice structure leads to the change of axial
length and volume contraction in the material. The partial atomic plane rearrangement and dislocation caused by oxygen vacancy and
continuous lattice distortion are identified based on high-resolution microscopic and Z-contrast atomic images, respectively. The
effective regulation of oxygen vacancy defect shows a great significance on changing the microstructure of materials and further
preparation of high-performance perovskite materials.
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(b) Reflectivity spectrum of LST air and Ar samples
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XRD and reflectivity spectra of LagoSry TiOzs
ceramic sintered under different atmospheres at
1550 C by solid-phase sintering method.
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Sample a/nm b/nm ¢/nm Cell volume/nm®
LST 0.781 0 0.553 3 5.701 0 2.463 6
LST-air 0.777 3 0.5528 5.7019 2.450 1
LST-Ar 0.776 9 0.5523 5.703 1 2447 1
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(a) TEM bright field image of
LST-air sample

(b) HR-TEM image magnified
from Fig. 2(a)

(c) HR-TEM image of LST-Air sample (d) FFT images corresponding to

with fold and non-fold regions non-fold region 4 in Fig. 2(c)

(e) FFT images corresponding
to fold region B in Fig. 2(c)

(f) Images of region 4 in Fig. 2(c) after IFFT
filtering along the (202) crystal plane

S nm

—— —

(g) Images of region B in Fig. 2(c) after
IFFT filtering along the (202) crystal plane

Bl 2 LST B #fe s VU MEESTHE A AN FBOR f5 45 1) TEM/HR-TEM &
Fig.2 TEM/HR-TEM images of LST ceramics sintered under air atmosphere with different magnification
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(a) HAADF image along a-axis of LST-air (b) Corresponding FFT image of Fig. 3(a)
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(c) Pixel intensity curves of atoms Arrange 1 and 2 in Fig. 3(a)
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(e) HAADF image of LST lattice structure on (120) (f) HAADF image of LST (120) crystal plane

crystal plane views along the b-axis direction with atoms rearrangement structures

3 LST-air #1745 a- b 5l ¥ HAADF P58 5825 A5 2 ) A% B A 7S 7 P
Fig. 3 HAADF images of LST-air taken along a, b axes and corresponding schematic models of lattice distortion caused by oxygen
vacancy
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