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Solar-Powered Oxidation of Water




Read the following article before class:

Choi, Kyoung-Shin; Seabold, Jason A. “Efficient and Stable Photo-Oxidation of Water by a Bismuth Vanadate Photoanode Coupled with an Iron Oxyhydroxide Oxygen Evolution Catalyst” J. Am. Chem. Soc. 2012, 134, 2186-2192.
To prepare for discussion, work the following problems on a separate piece of paper to turn in.  Use your own words in your answers.
1.  Draw a scheme for the synthesis of the BiVO4 thin films.  Ignore any spectator ions.  Your scheme should have a total of three steps.  Above each step’s arrow, indicate the conditions that caused the reaction.  Label any products with the colors observed.
2.  Even though acetate is a spectator ion, it plays a very important role in the synthesis.  What is this role?  (ie, why is it important?  What would happen without it?)  

3.  Why is the starting solution set to pH 4.7?  Explain why the pH must be kept within a fairly narrow range.

4.  Which experiments and techniques did the authors use to try to determine the structure and/or composition of the Bi-V-O thin film they initially deposited?  What information did these experiments give them?  (You many not know much about these techniques; we will discuss them more in class.)
5.  Why does the BiVO4 generate a lot of photocurrent in the presence of SO32– but not in pure H2O?
6.  What information do the authors include in writing their paper to give context to their results?

7.  Describe two ways that the oxygen-evolving catalyst (OEC) improves the behavior of the BiVO4 photoanode.
