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Report: 
Photocatalytic watersplitting is an elegant way to feed the growing global energy demand 
with green and sustainable fuels. [1] However, the water oxidation half-reaction remains as a 
four electron process the bottleneck in the overall catalytic cycle. We investigated biometric 

cuboidal water oxidation catalyst (Co4O4, 
[Co4(hmp)4(OAc)4(H2O)2], hmp = 2-Methylhdroxypyridine, 
OAc = acetyl) (Fig 1.). [2] 
An average valance state of +2 could be estimated for 
Co4O4 in the catalytic solution based on the edge position 
in respect to known reference standards. The comparison of 
the XANES region of Co4O4 in catalytic solution before 
and after photocatalysis displays no of the shift edge 
position and no significant change in the difference spectra 
(Fig. 2 right). Therefore, any kind of irreversible oxidation 
of Co4O4 during photocatalyst can be excluded.  
In line with the nearly identical EXAFS region of Co4O4 
before and after catalysis (Fig. 2 left), changes in the 
coordination enviroment of the Co can be negleted. 
 

 
 

Fig. 1. Molecular structure of the 
water oxidation catalyst Co4O4. 
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Fig. 2. Left: XANES region and difference spectrum of Co4O4 before and after catalysis. 
Right: EXAFS region of 1 before and after catalysis plotted in K-space. 


