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In the present PhD thesis, DFT calculations were performed to study the reactivity of Titania
polymorphs with different crystal phases and other oxide materials for OER. The oxygen
vacancies and cation doping effect on water oxidation is further explored. The author found
that on clean TiO2 surfaces, water oxidation goes through peroxo species consistent with
experiments. However, water oxidation takes place through dangling * species on the
reduced surfaces. The most stable doping of Mn in BiFO3 has a great influence on OER
potential. The thesis is well written, however, the authors have to consider the following
issues.

1. The TiO2 surfaces often have different terminates, how to confirm the used termination
is stable under reaction condition?

2. The author has studied water splitting on defective TiO2 surfaces. Are there any

evidences to prove the existence of abundant oxygen vacancies in TiO2 under reaction

conditions?

What is the stability when Mn doing in BiFe03?

The equation should be 4h+ + 2H20 - 02(g) + 4H+ in page 2.

Lots of places lack of commas.

At the beginning of the sentence, the author should capital the first word. While in the

sentence, lower case of the words should be considered.
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Metal oxides semiconductors are considered as one of the most used photo-catalysts or
photo-electrocatalyst for water splitting.

In this dissertation, the water oxidation mechanism over different metal oxide surfaces, as well
as the effect of oxygen vacancies and cation doping to water oxidation were study by using density
functional theory. The author carried our a systematic comparative DFT investigation of the
mechanisms and energetic of water oxidation on rutile TiO; 110, anatase TiO; 101, and brookite TiO;
210 model surfaces. The calculation results shown that the rate limiting steps toward H,0, formation

are the OH* formation step for all three phases. PH alters the binding energies of the reaction |

intermediates but does not affect the selectivity. For oxygen-deficient rutile TiO, 110, anatase TiO:

101, and brookite TiO, 210, water oxidation is found to favor a 4e” process toward dioxygen O, |

evolution via dangling O* intermediate species. in addition, the author also investigated the effect of
surface of oxygen vacancy on the oxidation kinetics of WO; and found that the sub-layer vacancies
give rise to a considerably decreased over-potential. Besides these, DFT calculations for Mn-doped
BiFeO; suggested that surface Fe species rather than Mn species serve as the active sites for water
oxidation, so the cation doping had noteworthy effect on the oxygen evolution reaction
overpotential.

The topic of this thesis is interest and has good scientific significance. The author presented
substantial contents and full calculation data. The research contents presented in the thesis gives an
insight of the oxygen evolution reaction mechanism.The results are innovative. It shows that the
author has a solid theoretical foundation and meets the requirements of doctoral dissertation.
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