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Figure S2. SEM pattern of cluster/Cu NWs.



(a) Yecluster/Cu NWs

Figure S3. a) TEM images of cluster/Cu NWs. b) HAADF-STEM image c-f)
corresponding EDS overlay mapping of cluster/Cu NWs, with elemental maps of Cu,

Ag, and Au.
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Figure S3. SEM pattern of cluster/Cu NWs.

(a) Cu NWs

Figure S4. a) TEM images of Cu NWs. b) HAADF-STEM image c-d) corresponding

EDS overlay mapping of Cu NWs, with elemental maps of Cu.
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Figure S5. XRD pattern of Cu NWs.
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Figure S6. XRD pattern of cluster/Cu NWs.
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Figure S7. Faradaic efficiencies of major CO,RR products (C,*, CO, C,Hy, AcO~, CHy,
EtOH, FA, and PrOH) as a function of the effective CO:RR current density (jcoorr) for

Cu NWs, cluster/Cu NWs, and DSA/Cu NWs.
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Figure S8. The effect operating current density on the FE of different products while

using different ratio of Ag-Au (2% of Ag and 1% of Au) on Cu NWs.
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Figure S9. The effect operating current density on the FE of different products while

using different ratio of Ag-Au (1% of Ag and 2% of Au) on Cu NWs.
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Figure S10. The effect operating current density on the FE of different products while

using different ratio of Ag-Au (8% of Ag and 8% of Au) on Cu NWs.
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Figure S11. Potential-dependent operando Raman spectra of DSA/Cu NWs collected
under stepwise cathodic biases during CO,RR..
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Figure S12. Potential-dependent operando Raman spectra of Cu NWs collected under
stepwise cathodic biases during CO,RR.
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Figure 13. Potential-dependent operando Raman spectra of cluster/Cu NWs collected

under stepwise cathodic biases during CO,RR.
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Figure S14. Potential-dependent operando Raman spectra (950-1150 cm!) of Cu
NWs, DSA/Cu NWs,
during CO,RR.

and cluster/Cu NWs collected under stepwise cathodic biases
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Figure S15. Optimized structural models of H-O adsorption and stepwise dissociation

(*H,0 — *OH + *H) on Cu NWs.
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Figure S16. Optimized structural models of H-O adsorption and stepwise dissociation

(*H,0O — *OH + *H) on cluster/Cu NWs.
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Figure S17. Optimized structural models of H-O adsorption and stepwise dissociation

(*H,0 — *OH + *H) on DSA/Cu NWs.
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Figure S18. Calculated free-energy diagrams for H,O adsorption DSA/Cu NWs

surfaces.
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Figure S19. Optimized adsorption configurations of H;O on DSA/Cu NWs surfaces.
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Figure S20. Optimized adsorption configurations of *CO on Cu(111)- modified

surfaces.
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Figure S21. Optimized adsorption configurations of oxygenated intermediates on

cluster-modified Cu(111) surfaces.
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Figure S22. Optimized C—C coupling configurations (*CO—*CHO) on DSA-modified

Cu(111) surfaces.
DAS/Cu111-COOH DAS/Cu111-CO DAS/Cu111-CHO

Figure S23. Optimized intermediates along the C1 hydrogenation pathway on DSA/Cu
NWs.
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Figure S24. Optimized reaction intermediates along the C—C coupling pathway leading

to ethylene formation on the catalyst surface.
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Figure S25. Optimized reaction intermediates along the C—C coupling pathway leading

to ethanol formation on the catalyst surface.



