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Abstra ct: Photoelectrochemical cells based on semiconductor-liquid interfaces provide a theoretically ideal structure for converting solar photons into electricity or
chemical fuels. Unfortunately, the stability of the photoelectrodes is a major impediment to the realization of deployable devices. Recently semiconductor
photoelectrodes stabilized with TiO2 coatings have show 1000’s of hours of stability and the ability to conduct charge between the semiconductor and the
solution. Solid-state electrical, photoelectrochemical, and photoelectron spectroscopic techniques have been used to characterize the behavior,
conduction, and electronic structure of interfaces between n-Si, n*-Si, or p*-Si and TiO,. X-ray photoelectron spectroscopic data allowed formulation of
the energy band-diagrams for the n-Si/TiO,, n*-Si/TiO,, and p*-Si/TiO, interfaces. Operando Ambient Pressure X-ray photoelectron spectroscopy
investigations provided quantitative understanding of the energy bands the the parameters what make these photoelectrochemical conduction.
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TiO, overlayer acts as a charge-transfer layer for n-Si to form a buried heterojunction with the n-Si photoelectrode:
Photovoltage: ~0.4V
*  Built-involtage: ~0.7V
. Richardson constant A* =1.87 A cm? K2
(2 orders of magnitude less than for a typical n-Si/metal junction, agrees with 1.1 X 102° cm™3 defect state density)  —

picture of the band energetics for the -~
interfaces that explains how holes can
travers move through the TiO2.

Section 2: Band Energetics of n-Si/TiO, Heterojunctions
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