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Abstract. 

Electrochemical water splitting may be in integral part of future energy storage strategies by 

enabling energy storage in chemical bonds. One of the primary sources of inefficiency in the 

water splitting reaction is the oxygen evolution reaction, which has high reaction barriers that 

require additional applied electric potential to drive the reactions at practical rates. The most 

active electrode materials in acid electrolytes include ruthenium and iridium oxides, which are 

expensive but necessary for stability. In alkaline environments, many base metal oxides become 

stable, although they are still less active than Ru and Ir oxides. It has been known that small 

amounts of Fe can promote the electrochemical activity of nickel oxides, making it almost as 

active as cobalt oxide. We have investigated the mechanisms behind the promotion using in 

situ Raman and synchrotron spectroscopies as well as ex situ characterization techniques. 

Interestingly, we found the electrode changes under oxygen evolution conditions, turning from 

an oxide to an oxyhydroxide phase. Furthermore, the composition of the electrolyte has a 

significant effect on the oxygen evolution activity. We will discuss these results and their 

implications in finding better oxygen evolution electrocatalysts. 

  

Biography. 

John Kitchin completed his B.S. in Chemistry at North Carolina State University. He completed a 

M.S. in Materials Science and a PhD in Chemical Engineering at the University of Delaware in 

2004 under the advisement of Dr. Jingguang Chen and Dr. Mark Barteau. He received an 

Alexander von Humboldt postdoctoral fellowship and lived in Berlin, Germany for 1 ½ years 

studying alloy segregation with Karsten Reuter and Matthias Scheffler in the Theory 

Department at the Fritz Haber Institut. Professor Kitchin began a tenure-track faculty position in 

the Chemical Engineering Department at Carnegie Mellon University in January of 2006. He is 

currently an Associate Professor. At CMU, Professor Kitchin is active in a major research effort 

within the National Energy Technology Laboratory Regional University Alliance in CO2 capture, 
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chemical looping and superalloy oxidation. Professor Kitchin also uses computational methods 

to study adsorbate-adsorbate interactions on transition metal surfaces for applications in 

catalysis. He was awarded a DOE Early Career award in 2010 to investigate multifunctional 

oxide electrocatalysts for the oxygen evolution reaction in water splitting using experimental 

and computational methods. He received a Presidential Early Career Award for Scientists and 

Engineers in 2011. 
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