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The increasing need for carbon free energy hasséatu
renewed attention on solar energy conversion. oAt
photovoltaic cells excel at directly converting sdlar
energy to electricity, it does not directly produstered
energy or fuels that account for more than 75%uofent
energy use. Direct photoelectrolysis of water Haes
advantage of converting solar energy directly to
hydrogen, an ideal non-carbon and nonpolluting gner
carrier, by replacing both a photovoltaic array aar
electrolysis unit with one potentially inexpensidevice.
Unfortunately no materials are currently known witie
required properties to efficiently photoelectrolyaater
that are stable under illumination in electrolytesmany
years. Nanostructured semiconducting metal oxides
could potentially fulfill these requirements, makithem
the most promising materials for solar water
photoelectrolysis, however no oxide semiconductas h
yet been discovered with all the required propsrti&/e
have developed a simple, high-throughput combireltor
approach to prepare and screen many complex ofades
water photoelectrolysis activity. The approachsuse
jet printing of overlapping patterns of soluble aleixide
precursors onto conductive glass substrates. Hubse
pyrolysis produces metal oxide phases that areeseck
for photoelectrolysis activity by measuring photweats
produced by scanning a laser over the printed npette
aqueous electrolytes. Several promising and unésgec
compositions have been identified. We are in tloegss

of optimizing and understanding the physical strcest
electronic structure and catalytic ability of soofethese
new photocatalysts. In addition, due to the millioof
possible combinations to be printed and screened, w
have developed a distributed research project ukas
simple and inexpensive printing and screening @syic
such as Lego Mindstorm® kits, to enlist many
undergraduate and high school student researchtos i
the search for the “Holy Grail” of materials. TB®lar
Hydrogen Activity research Kit or SHArK project has
now expanded to over sixty sites.



