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Abstract
The monoclinic Scheelite-type BiVO4 is one of the promising candidate photoanode materials for photoelectrochemical (PEC) water splitting (9.1% theoretical efficiency for half-cell solar-to-hydrogen conversion). Although significant research efforts have been devoted to improving the performance of the PEC performance of this material and other promising candidate materials, demonstration has been mainly made in a small photoanode area (typically no more than 2 cm2), with a possible overestimation of the efficiency in many past reports due to light scattering. In an effort towards practical demonstration with reasonable amount of H2 generation, we used a facile metal-organic decomposition synthesis method to produce large sized Mo-doped BiVO4 photoanodes. Multiple modifications have been explored and incorporated to enhance the performance. A large-area (25 cm2) photoanode was successfully prepared with the modifications, the resulting photoanode produced an initial photocurrent density of 2.2 mA/cm2 at 1.23 V versus reversible hydrogen electrode, under AM 1.5G illumination. Mechanisms of the degradation of this material are explored, and strategies to enhance its photocatalytic stability have been proposed.
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