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Abstract: The formation mechanism of pores in undoped TiO, ceramics were investigated through defects chemistry and
materials testing methods. The undoped TiO, ceramics samples were prepared from anatase TiO, powders by traditional
solid-state sintering method. The microstructure, chemistry composition and ionic valence of undoped TiO, ceramics
sintered at 1300, 1350 and 1400°C were tested by SEM, EDS and XPS. According to the defects chemistry formula and
electric neutrality conditions of undoped TiO, grains, the defects concentration in grains were calculated. Based on the
point defects thermodynamic method, the oxygen vacancy distribution at the grain boundaries were obtained. The results
show that the gas holes among grains reduce in scale while the pores in grain grow up with rising sintering temperature.

The oxygen vacancies in undoped TiO, ceramics segregate at grain boundaries. With increasing the sintering temperature,
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the oxygen vacancy concentration of both grains and grain boundaries increase. There exist trivalence Ti*" and grain

boundaries absorbed oxygen in undoped TiO, ceramics samples. Both absorbed oxygen content in grain boundaries and

Ti** concentration increase with increasing sintering temperature. There are much pores in grains and grain boundaries of

undoped TiO, ceramics samples. The pores are mainly originated from the lattice oxygen volatilization and oxygen

vacancies segregation at grain boundaries during high-temperature sintering.
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Fig.1 Microstructures and EDS spectra of undoped TiO, samples: (a) After binder removal; (b) Sintered at 1 300 C; (¢) Sintered at

1350 °C; (d) Sintered at 1 400 C; (e) Schematic diagram of positions; (f) EDS spectra of positions in Fig.(e)
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Table 1 EDS analysis of chemical compositions of undoped TiO, samples

P;?;f(‘g“ 5 I\f:)le ﬁacnom: - n(Ti)/n(O) Remark

Whole zone 60.03 39.97 0.67 Average composition
1 23.60 76.40 3.24 Grain boundary composition
2 60.19 36.00 2.59 1.22 0.60 Triple junction composition
3 55.73 44.27 0.79 Grain composition
4 67.93 31.19 0.48 0.40 0.46 Triple junction
5 55.86 44.14 0.79 Grain composition
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Table 3 Equilibrium constant of defect equilibria in TiO, at different temperatures
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