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1. X-ray photoemission spectra 

Pure ceria and Cu doped CeO2 were characterized right after the deposition on MgO by in situ 
XPS using Al Kα photons. In this work, the Ce3+ concentration has been estimated by fitting the Ce 
3d XPS lines with Ce3+- and Ce4+ -related  components,  following  the  procedure  introduced by  
Skala  et  al1. From the results of the fitting procedure – shown together with the spectra in Figure 

S3 – 100% of Ce ions are in the Ce4+ state for all films. 
 

 
Figure S1 Ce 3d XPS spectra of the measured samples. The red curves in b) are the results of the 

fitting procedure 

 
2.  Reference NEXAFS spectra 

The reference Ce M4,5 spectra on CeO2 and Ce2O3 were obtained on commercial powders from 
Umicore and measured after controlled oxidation and reduction cycles in the reaction cell. The Cu 
L3 reference spectra were measured in the same reaction cell at the APE-HE beamline from 
commercial CuO, Cu2O, and Cu powders purchased by Sigma-Aldrich. 
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Figure S2 Reference spectra measured for a) CeO2 and Ce2O3 and b) Cu, CuO, and Cu2O  

 
 
 
 

3. micro-GC signal from pure CeO2  

 

 
Figure S3 H2 micro-GC signal as a function of time for the pure ceria film 
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