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Simplified Model for Competition between Electron T ransfer and Surface Recombination

recombination

hole transfer

flux of holes into 
surface

flux of electrons 

into surface
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Plot showing calculation of the applied bias photon to current efficiency (ABPE) of a W-doped BiVO4 electrode coated with Co-Pi

catalyst. Data from Zhong et al. The broken line shows that the ABPE becomes negative at potentials more positive than 1.23 V.

D. K. Zhong, S. Choi, D. R. Gamelin, J. Am. Chem. Soc. 2011, 133, 18370-18377.



Plot showing calculation of applied bias photon to current efficiency (ABPE) for a single buried GaAs junction coated with a protective

amorphous TiO2 layer. Data from Hu et al. The broken line shows that the ABPE efficiency becomes negative for potentials more positive

than 1.23 V. The peak ABPE efficiency is around 4%.

S. Hu, M. R. Shaner, J. A. Beardslee, M. Lichterman, B. S. Brunschwig, N. S. Lewis, Science 2014, 344, 1005-1009
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Current voltage plots for DSC-biased WO3 photoelectrode. Data taken form Brillet at al.The operating point of the tandem

configuration is determined by the crossing point between the dye-cell and photoanode current voltage curves. The solar to hydrogen

efficiency (STH) efficiency (neglecting cathode and ohmic overpotential losses) is 2.7%.

J. Brillet, J.-H. Yum, M. Cornuz, T. Hisatomi, R. Solarska, J. Augustynski, M. Graetzel, K. Sivula, Nat Photon 2012, 6, 824-828.
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