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We have prepared complex, yet atomically-defined model electrocatalysts using a surface 

science approach in ultrahigh vacuum (UHV). Our model systems consist of Pt nanoparticles on 

a Co3O4(111) support. Well-ordered Co3O4(111) films (6 nm thickness) were prepared on Ir(100) 

and characterized by low-energy electron diffraction (LEED), scanning tunneling microscopy 

(STM), Auger electron spectroscopy (AES), X-ray photoelectron spectroscopy (XPS) and 

temperature programmed desorption (TPD) of CO. After transfer to the electrochemical cell, we 

identified the stability window of these Co3O4(111) films under electrochemical conditions using 

scanning flow cell (SFC) experiments coupled with inductively coupled plasma mass spectrometry 

(ICP-MS) and electrochemical infrared reflection-absorption spectroscopy (EC-IRRAS). LEED 

analysis after back transfer to UHV shows that the structure of the Co3O4(111) is preserved. Next, 

we prepared Pt/Co3O4(111) catalysts with different Pt particle size by physical vapor deposition 

and investigated CO electro-oxidation by EC-IRRAS and cyclic voltammetry (CV). The results are 

compared with infrared reflection-absorption spectroscopy (IRAS) measurements under UHV 

conditions. We identify different adsorption sites, particle size effects, and electronic metal support 

interactions, which directly influences the electrocatalytic properties. 

mailto:olaf.brummel@fau.de

