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Fig. S1 Adsorption configurations of NO3
− on Ti/Cu (111), Al/Cu (111), and Cu (111). 

Yellow and green regions indicate electron depletion and accumulation.



Fig. S2 Relationships between the ∆Ead of NO3RR intermediates and ∆E*NO3 on SAAs.



Fig. S3 Relationships between ∆Ead of NO3RR intermediates and ∆E*NO (a) and ∆E*OH 
(b) on SAAs.



Fig. S4 Comparison of ∆G*NOH and ∆G*HNO on SAAs.



Fig. S5 (a) PDOS of Cu (111). (b and c) PDOS of adsorbed *NO and *HNO on Cu 
(111). Blue dashed lines mark the Cu-d band center.



Fig. S6 PDOS of N-p in *NO (a and b) and O-p in *HNO (c and d) on Al/Cu (111) and 
Cu (111).



Fig. S7 The number of electrons transferred from the catalyst surface to *NO and the 
N-O bond length. 



Fig. S8 PDOS of adsorbed *NO3 (a), *NO2 (b), and *OH (c) on Al/Cu (111). PDOS of 
adsorbed *NO3 (d), *NO2 (e), and *OH (f) on Cu (111). Pink and blue dashed lines 
mark the Al-p and Cu-d band centers.



Fig. S9 ∆Ead of NO3
−, NO, HNO, OH, and H on Al/Cu (100) and Cu (100) (a), and 

Al/Cu (110) and Cu (110) (b).



Fig. S10 Facet-dependent positions of Cu (100), Al/Cu (100), Cu (110), and Al/Cu 
(110) on the NO3RR volcano plot constructed with the descriptor ∆E*NO − ∆E*OH.



Fig. S11 ∆G diagrams and corresponding reaction intermediates during NO3RR on Cu 
(100) and Al/Cu (100).



Fig. S12 ∆G diagrams and corresponding reaction intermediates during NO3RR on Cu 
(110) and Al/Cu (110).



Fig. S13 H adsorption configurations at Al site (left) and Cu site (right) on Al/Cu (111).



Fig. S14 ∆G diagrams and corresponding reaction intermediates during H spillover on 
Al/Cu (111).



Fig. S15 The corresponding reaction intermediates of H2O dissociation on Al/Cu (111) 
and Cu (111).


