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            Abstract
Although one-step-excitation overall water splitting on a particulate photocatalyst is a simple means of performing scalable solar-to-hydrogen energy conversion, there is a lack of photocatalysts with significant activity under visible light. Despite its superior visible-light absorption, the Ta3N5 photocatalyst has not accomplished overall water splitting due to strong charge recombination at defects. Here, we show rapid growth of Ta3N5 nanorods on lattice-matched cubic KTaO3 particles through the volatilization of potassium species during a brief nitridation process. The Ta3N5 nanorods generated selectively on the edge of KTaO3 are spatially separated and well-defined single crystals free from grain boundaries. When combined with the Rh/Cr2O3 co-catalyst, the single-crystal Ta3N5 nanorods split water into hydrogen and oxygen very efficiently under visible light and simulated sunlight. Our findings demonstrate the importance of nanostructured single-crystal photocatalysts free from structural defects in solar water splitting.
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                    Fig. 1: Morphology and UV-Vis DRS analysis of Ta3N5/KTaO3.


Fig. 2: Single-crystal structure of Ta3N5 nanorods grown on KTaO3.


Fig. 3: Selective photodeposition of rhodium metal particles on Ta3N5 nanorods.


Fig. 4: Effect of the nitridation time and co-catalyst loading amount on the overall-water-splitting activity of Rh/Cr2O3-modified Ta3N5/KTaO3.


Fig. 5: Overall-water-splitting performance and AQE of Rh/Cr2O3-modified Ta3N5/KTaO3.
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