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Fig. S1: Au electrode prepara�on and ligand exchange schema�c. 

 

 

 

Fig. S2: Assessment of the Au-LE surface chemistry. Raman spectra (a) and XPS for O 1s (b), C 1s (c), and 
N 1s (d). Brown traces correspond to as prepared Au-LE, bright orange traces correspond to Au-LE 
extensively washed with acetonitrile, and light orange traces correspond to the Au-LE surface a�er EC for 
1 h at -1.5 V vs Ag/Ag+. 
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                                   aECSA was calculated using an arbitrary charge of 274 µC cm-2 

Fig. S3: PbUPD of Au nanopar�cle electrodes with a loading of 1 mg cm-2 and the corresponding 
electrochemically ac�ve surface area (ECSA). Au-CPC (black trace), Au-citrate (red trace), and Au-LE (blue 
trace). CV was recorded in 0.1 M NaOH with the addi�on of 1 mM Pb(NO3)2 at a scan rate of 20 mV s-1. 

 

 

 

 Au CPC Au LE citrate Au citrate 
Q, µC 1360 1320 847 

ECSAa, cm2 4.95 4.81 3.09 
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Fig. S4: Electrode stability in EC during short term electrolysis. (a,b) Consecu�ve 1h CAs under 
typical EC condi�ons at -1.5 V vs Ag/Ag+ for Au-CPC electrode (a) and Au-citrate electrode(b). (c) 
Carboxylate FE change upon the electrode repeated use. 

 

 

Fig. S5: XPS evalua�on of adsorbed Br based on the Br 3d peak for Au-CPC and Au-citrate electrodes. 
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Fig. S6: Descrip�on of XPS evalua�on of adsorbed organic molecules for Au-CPC. 
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Fig. S7: XRD evalua�on of Au-CPC (a) and Au-citrate (b) crystallinity. Au-CPC showing narrow 
representa�ve peaks of single crystalline Au, while Au-citrate showing broadened peaks with bands 
characteris�c of polycrystalline Au materials. 


