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APINYA NGOIPALA : ROLE OF PHOSPHORUS DOPING IN
ENHANCING THE ELECTRONIC CONDUCTIVITY OF BISMUTH
VANADATE PHOTOANODES: A FIRST-PRINCIPLES STUDY.
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PHOTOANODES/DOPING/OXYGEN VACANCY/CHARGE CARRIERS

In this thesis, DFT+U method was used to study the role of P doping on the
change of the geometrical and electronic structures, the stabilities of oxygen vacancies
and charge transport properties of BiVO4 photoanodes. Our computations reveal that
P impurities does not significantly affect the geometrical and electronic structure of
BiVO4. On the other hand, P doping improves the reducibility of BiVOs as reflect
through the lower energies of oxygen vacancy formation. The generated oxygen
vacancy yields two electron polarons localized at the two nearest V centers, where
one polaron is always trapped at the defect site, while the other polaron is relatively
mobile. The calculated polaron hopping barriers and their mobilities obtained from
kinetic Monte Carlo simulations indicate that P impurity by itself does not
significantly alter the behavior of polaron transport. To conclude, P doping improves
reducibility of BiVO4 which in turn increases the number of charge carriers in the
material. The increased carrier concentration arising from oxygen vacancy formation

could yield the improved electronic conductivity of BiVOs photoanodes.
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