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            Abstract
Decoupling the production of solar hydrogen from the diurnal cycle is a key challenge in solar energy conversion, the success of which could lead to sustainable energy schemes capable of delivering H2 independent of the time of day. Here, we report a fully integrated photochemical molecular dyad composed of a ruthenium-complex photosensitizer covalently linked to a Dawson polyoxometalate that acts as an electron-storage site and hydrogen-evolving catalyst. Visible-light irradiation of the system in solution leads to charge separation and electron storage on the polyoxometalate, effectively resulting in a liquid fuel. In contrast to related, earlier dyads, this system enables the harvesting, storage and delayed release of solar energy. On-demand hydrogen release is possible by adding a proton donor to the dyad solution. The system is a minimal molecular model for artificial photosynthesis and enables the spatial and temporal separation of light absorption, fuel storage and hydrogen release.
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                    Fig. 1: Schematic illustration of the coupled light and dark reaction.[image: ]


Fig. 2: Synthesis and spectroscopic properties of PS-POM.[image: ]


Fig. 3: Irradiation stability assays for PS-POM and the POM-free PS reference system.[image: ]


Fig. 4: Photophysical properties of PS-POM.[image: ]


Fig. 5: Spectral evolution of PS-POM upon photoreduction and acid addition.[image: ]


Fig. 6: Delayed on-demand hydrogen production.[image: ]
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