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            Abstract
A growing awareness of issues related to anthropogenic climate change and an increase in global energy demand have made the search for viable carbon-neutral sources of renewable energy one of the most important challenges in science today1. The chemical community is therefore seeking efficient and inexpensive catalysts that can produce large quantities of hydrogen gas from water1,2,3,4,5,6,7. Here we identify a molybdenum-oxo complex that can catalytically generate gaseous hydrogen either from water at neutral pH or from sea water. This work shows that high-valency metal-oxo species can be used to create reduction catalysts that are robust and functional in water, a concept that has broad implications for the design of â€˜greenâ€™ and sustainable chemistry cycles.
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                    Figure 1: Reaction of [(PY5Me2)Mo(CF3SO3)]1+ with water to form [(PY5Me2)MoO]2+ and release H2. [image: ]


Figure 2: Cyclic voltammograms of compounds 2 and 7.
[image: ]


Figure 3: Electrochemical data for a 7.7â€‰ÂµM solution of [(PY5Me2)MoO](PF6)2 (7) in a 0.6â€‰M phosphate buffer at pHâ€‰7.[image: ]


Figure 4: Extended electrolysis.
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Figure 5: Speculative electrocatalytic cycle for the reduction of water to release hydrogen and hydroxide anions.
[image: ]
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Hydrogen from water
Hydrogen is as an attractive candidate for a clean, sustainable fuel, hence the continued search for efficient and inexpensive catalysts able to produce large quantities of hydrogen gas from water. Traditionally, such catalysts have involved Hâ€“H bond formation at a metal centre and show poor long-term stability, but Karunadasa et al. now show this chemistry can also occur at a reduced metal-oxo unit, leading to good long-term stability, a tolerance to impurities and turnover rates comparable to a hydrogenase enzyme on a per volume basis. The new catalyst is a molybdenum-oxo complex that is active without the need for additional acids or organic cosolvents.
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