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Journal Article Discussion 
Towards “personalized solar energy”: an inexpensive oxygen-evolving catalyst

Read the following article before class.

Kanan, Matthew W.; Nocera, Daniel G., “In Situ Formation of an Oxygen-Evolving Catalyst in Neutral Water Containing Phosphate and Co2+,” Science 2008, 321, 1072-1075.

To prepare for discussion, work the following problems to turn in:
1.  Explain, in terms a third grader could understand, what is meant by the phrase “diurnal variation in local insolation” used in the article’s introduction.

2.  Scheme 1 has the potential (no pun intended) to be confusing because the two half reactions are both written as reduction half reactions.  Reverse the anodic half reaction and show how the two half reactions add to give the overall water-splitting reaction.

3.  Many electrochemical reactions require more applied potential than is predicted by the standard reduction potentials of the half reactions.  What term is used to describe this extra potential?  Why should it be minimized?

4.  Give four characteristics desirable in an oxygen-evolving catalyst.

5.  The authors report that cyclic voltammetry of a solution containing Co2+ and phosphate (Figure 1A) results in an “oxidation wave” and a “catalytic wave.”  What chemical processes are going on at these two points in the curve?  Cite evidence provided to back up the conclusions.

6.  What is meant by the shorthand notation, “Pi”?

7.  Describe the experiments the authors carried out to confirm that the cobalt/phosphate catalyst was producing oxygen by oxidation of water and that the catalyst was the only species responsible for the oxygen production.

8.  The authors emphasize the importance of a “self-repair” mechanism for oxygen-evolving catalysts.  What is the oxidation state of Co in the catalyst material, and what will happen to the cobalt in the process of catalyzing oxygen evolution?   How do the authors propose their catalyst undergoes self-repair?  (Count d electrons as part of your answer.)

9.  In these experiments, the authors used a potentiostat to apply an oxidizing potential to the electrode coated with catalyst.  In future applications, what will be the source of the oxidizing potential?

10.  Consult Web of Science or Scifinder Scholar.  How many times has this paper been cited in the time since it was first published?  


