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Abstract:

One of the Holy Grails of chemistry is to find a photo-activated catalyst to split water into H2 and O2 using the solar light spectrum.  Significant effort has been undertaken to develop a catalyst that can catalytically split water with visible light with little success. One intriguing exception may be the tungsten tris-dithiolene catalyst reported by researchers at the University of Athens.  A unique and highly desirable characteristic of the tris-dithiolene catalyst is its ability to form both hydrogen and oxygen from water without the need to add a consumable (sacrificial) donor.  Water is believed to be reduced to hydrogen and oxidized to oxygen in a sequential pathway.  While much work has been reported on the stability and efficiency of the various derivatives and isomers of tris-dithiolenes, little is known about the important steps of the mechanism that leads to hydrogen and oxygen formation.  To this end, understanding of the mechanism for the gas formation will assist in the design of the next generation of photocatalysts catalysts (PCC)s with the aim in increasing their efficiency.  Results from a combined experimental and theoretical research effort aimed at elucidation of the mechanism for hydrogen formation from visible irradiation of (tris-[1-(4-methoxyphenyl)-2-phenyl-1,2-ethylenedithiolenic–S,S’] tungsten in an aqueous acetone solutions will be discussed. 
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