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The implications of climate change urge the need for efficient alternative energy sources
such as H, gas. H, gas can be produced by reducing and oxidizing (splitting) of water; however,
this process is thermodynamically unfavorable. Many catalysts already exist that can utilize UV
light to assist in the splitting of water, but compounds that can utilize visible light, which have a
band gap of less than 3.0eV, are still being developed. Mixed anion compounds, which often
have small band gaps, have great potential to split water with visible light. A variety of
oxynitrides with perovskite structure and their derivatives, which have octahedral coordination,
have proved to be successful visible light induced photocatalysts. However, one of the most
efficient visible light induced photocatalysts is ZnO-GaN, which has a wurzite crystal structure,
with tetrahedral coordination. It is thought that Zn-based mixed anion compounds are promising
catalysts due to the Zn-N bonds that raise the energy of the valence band. Unfortunately, it is
harder to derive new materials from this solid solution due to the inflexibility in the wurzite
structure for chemical substitutions. This research project focuses on the advancement of the
knowledge surrounding visible light induced photocatalysts with tetrahedral coordination
through synthesis of new Zn-based compounds. Inspired by SrZnO,, synthesis of the new
compound Sr(Zn1Gax)O1-xNx was used as a route to understand tetrahedral photocatalysts and
mixed anion compounds as a whole.
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