substance: titanium oxide (TiQ)
property: point defect thermodynamics in pure n-type TiO_y (rutile)

Theoretical reviews: [72K, 73D]. High+tgerature studies of stoichmetry: Figs. 1, 2. Lines in the figures are
derived fran a model [67K] that assues the concentration of conduction band elestroarising fran point
defects only

n=3[Ti¥] + 4[Ti*] + 2[Vo] with Vo] 12 = ks pog ™% [Ti®] 1 = kz pog ™, [Tii#] n = ki [Ti ]

with

kq 4.1F exp(-105(kcal/molRRT) [atml/]
Ko 9.3-10 exp(210(kcal/mo1RT) [atm]
ki 3-1¢ exp(-35(kcal/molRT)

where the defect concentration in number of moles per mol of oxide is
x = (([Ti®] + [Tii]) + Vo DI + [Tii3] + [Tii#])

If oxygen vacancies are therdmant defectn 0 2[Vy'] andn O p02—1/6. If Ti;4 is the dominant defect, [[#] O
n[Tii#]1 O n2, so thatn O po, V5. If Ti;3 is dominant, [Ti#] O n andn O po, /4 For the application of this

model to transport data, see do@nts on transport properties. Fonpurities in doped TiQ, see other
documents of this substance.
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Fig. 1.

TiOo_y.Composition parameter x vs. oxygen partial pressure in the temperature range 100G...E880
circles [67A], squares [64F], upwards triangles [65M], open circles [62K], downwards triangles [65M]. 1 atm =
101 325 Pa.
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Fig. 2.

TiO,_y. Composition parameter x vs. (reciprocal) temperature at various oxygen partial pressures. Symbols as in
Fig. 1.
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