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Showcasing research from the inorganic chemistry 
department of the Fritz-Haber-Institut der 
Max-Planck-Gesellschaft and Helmholtz-Zentrum 
Berlin für Materialien und Energie joint group, 
Catalysis for energy.

Thermal synthesis of electron defi cient oxygen species on 
crystalline IrO2

Using ab initio thermodynamics and in situ X-ray 
photoelectron and absorption spectroscopies we show that 
the electrophilic OI- that grows on Ir-based oxides under 
OER forms on IrIV+δ by thermal oxidation of rutile-type 
IrO2, without the appearance of unstable IrIII species. CO 
titration experiments confi rm the chemical nature of the 
thermally grown µ2-O species, showing they have the same 
spectroscopic and chemical properties associated with the 
electrophilic OI- species whose coverage is related to OER 
activity of Ir-based materials. These fi ndings could off er a 
route to higher-performance stable OER catalysts.
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