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ABSTRACT:

Bismuth-containing mixed metal oxyhalides are promising layered photocatalysts for solar water splitting. These
typically visible light absorbing materials have layered crystal structures that minimize electron-hole
recombination that facilitate high performance. Here, new metal oxychloride intergrowths based on BisMOsCI-
Bi.LnO4Cl (M =Ta, Nb, V; Ln = Gd, La, Y) will be described. These intergrowths were prepared using a halide
flux method, with their crystal structures analyzed by powder X-ray diffraction data and high-resolution scanning
transmission electron microscopy. These analyses support intergrowth formation. The M/Ln molar ratio was
systematically varied in the intergrowths to rationalize the effect of charge separation and changes in band
structure toward photocatalytic water-splitting activity. Furthermore, select intergrowths are capable of sustained
overall water splitting in a Z-scheme. Their standout feature is high photostability, which is attributed to the O 2p
orbitals being positioned at the valance band edge rather than Cl 3p orbitals. These results provide new strategies
for designing durable artificial photosynthetic systems by rational modulation of crystal and electronic structure.
This talk will conclude with a discussion of new single-source precursors for the colloidal synthesis of bismuth
oxyhalides as a start toward nanoparticles with defined structural features.
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