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Abstract The electrical conductivity of TiO, doped with 0.05~ 1.5mol% WO, was measured in the oxygen partial pres-
sure range of 10°~10"'"atm and temperature range of 1100~ 1300°C to investigate the defect types and the electrical
properties. The grain size and density were increased as the liquid phase was formed by the doped WO;. The secon-
dary phase and WO; peaks at the sample doped up to 4.0mol% were not detected from the XRD results. The data(logs/
logPo;) over 1100°C were divided into the four regions. From these experimental results, we proposed the following de-
fect regions. 1) Magneli phase(extended defect), 2) Reduced rutile region which is similar to the behavior of undoped
rutile, 3) Nearly stoichiometric Tii-,W,0. region in which extra charge of W* cation is expected to be compensated by
an electron, 4) Overstoichiometric Ti,-,W,0.., region which is a metal deficiency not to be observed in pure TiQ,. The
electrical conductivity of w-doped TiO. was influenced by the measuring temperature, oxygen partial pressure, and
the doping content.
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Fig. 1. Schematic representation of equilibrium defect model
for donor doped TiO. at Regions I, Il and V.
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Table 1. Purity, impurity, average size, and manufacturer of starting materials.
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T . .
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Fig. 2. Apparatus for studying the electrical conductivity in low oxygen partial pressure.
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Fig. 3. Phase diagram of TiO,- WO®.

Fig. 4. Scanning electron micrographs of (a) 0.05mol%, (b) 0.2mol%, (c) 0.6mol%, (d) 1.5mol%, (e) 2.
0mol%, and (f) 3.0mol% WO; doped TiO, ceramics sintered at 1400C for 10h in air.
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Fig. 6. X-ray diffraction patterns of (a) undoped rutile (b) 0.
05mol%, (c) 0.2mol%, (d) 0.6mol%, (e) 1.0mol%, (f) 1.5mol%, (g)
2.0mol, (h) 3.0mol%, and (i) 4.0mol% W-doped TiO.
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