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To construct models of CeO2 with Cu(II) incorporated, we substitute a Ce atom with a Cu2+ ion either 
on the surface using the CeO2(110) slab representation or in the bulk material and create an oxygen 
vacancy for charge compensation. We refer to the Cu2+ ions replacing surface and bulk ceria as Cusrf and 
Cublk respectively. On visualizing the calculated spin density of these systems we see that it is highly 
localized around the Cu centres and nearby O-atoms in both bulk and surface substitution positions, 
(Figure S1). The shape of this spin density indicates that there is bonding between Cu d and O p-orbitals.   

 

 

Figure S1. Spin-density localised around Cu–O moiety (a) on the surface of CeO2(110). The On(=1-4) 
represents the O-atoms in close proximity of Cu-atoms. (b) Spin-density localised around Cu–O moiety 
in the bulk of CeO2.  


