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x(Ov)/ x(Or) 1

Content of surface bridging oxygen (O,) and lattice oxygen (O;) in PbTiO; nanocrystal

[41

T/C Size (nm) x(0n) (% ) x(0 (%)

X(Ob)/X(O])

400 13. 60 19. 44 80. 56
400 22.50 26. 85 73.15
500 46. 70 30.12 69. 88
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Abstract  Nanocrystalline PbTiO; powder was obtained by melting appropriate amount of stearic acid at 70
C, into which tetrabutyl titanate and lead acetate were added while stirring. Then the solution was cooled in
cool water to form a gel and the gel was calcined at different temperatures. The products were characterized by
X-ray powder diffraction and infrared spectra analysis. The surface state was analyzed by means of X-ray pho-
toelectron spectroscopy and surface photovoltage spectroscopy (SPS). The results show that the surface structure
of nanocrystalline PbTiOs is not integrate mainly due to the existence of oxygen cavities and most of the exposing
atoms on the grain surface are metal ions. With the reducing of grain size, the oxygen cavity defect increases,
the photovoltage effect on the surface enhances and the width of SPS becomes wider. The surface states of
nanocrystalline materials have important influence on their dielectric properties and make the static state dielectric

constant much bigger than that of bulk material.
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