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SUTASSANA NA PHATTALUNG : DEFECTS IN TITANIUM DIOXIDE:
THEORY AND COMPUTATIONS. THESIS ADVISOR : ASSOC. PROF.

SUKIT LIMPIJUMNONG, Ph.D. 67 PP. ISBN 974-533-578-9

TITANIUM DIOXIDE/NATIVE DEFECTS/PHOTOCATALYST

TiO; is one of the most well known photocatalysts. There are three natural
polymorphs of TiO;: rutile, anatase, and brookite. Only the tetragonal polymorphs, i.e.
rutile and anatase, are commonly found. Most of TiO; powder used in photocatalyst
application is found in anatase phase. In this thesis, we focus our attention én the
anatase structure. OQOur calculated crystal parameters of bulk anatase TiO; are: a =
3.764 Angstrom, c/a = 2.515, and » = 0.208, which are in agreement with the
experimental values and other theoretical calculations. In this thesis, native point
defects in anatase TiO; are investigated using first-principles pseudopotential
calculations based on density-functional theory. To our knowledge, our result is the
most complete first principles calculations of native defects in anatase TiO to date.
We found that fundamental native defects, i.e. interstitials and vacancies, have low
formation energies, hence are likely to form. In particular, titanium interstitial (T1,) is a
quadruple donor with the lowest formation energy under p-type conditions, whereas Ti
vacancy (V) is a quadruple acceptor with the lowest formation energy under n-type
conditions, We also found that an isolated oxygen interstitial (O,) is not stable and
spontaneously moves to bond strongly with a lattice O, leading to a charge-neutral O,
molecule substituting on an O site. Interestingly, our calculations show that all four
fundamental native defects (Ti;, OQ;, Vri, and Vo) do not introduce any defect level

inside TiO; band gap.
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