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Figure S1. The RGA MS signals of three CuO/CeO2 catalysts during 2-cycle WGS reaction. (a) 

CuO/CeO2 (ns), (b) CuO/CeO2 (nr) and (c) CuO/CeO2 (nc). 
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Figure S2. EELS Mapping of CuO/CeO2 (nc) catalyst as an example. No signal of copper was 

observed. 

 

 
Figure S3. XRD pattern of three CuO/CeO2 catalysts at room temperature between two WGS 

reaction cycle. (a) CuO/CeO2 (ns)*4, (b) CuO/CeO2 (nr)*4 and (c) CuO/CeO2 (nc). The estimated 

weight percent of Cu2O by Rietveld refinement is: smaller than the limit of estimation for 

CuO/CeO2 (ns); 1.2 % for CuO/CeO2 (nr) and 0.8 % CuO/CeO2 (nc). 

 



 

Figure S4. Cu K edge XANES spectra of three catalysts in first WGS cycle reaction from room 

temperature heating to 350 oC and then cooling back to room temperature. (black to red) 

 

 



 

 

Figure S5. In-situ DRIFTS spectra collected during the WGS reaction over CuO/CeO2 (ns) (up), 

CuO/CeO2 (nr) (middle) and CuO/CeO2 (nc) (bottom) catalyst at different temperatures during 

cooling periods.  

 


