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Figure S1. (a) The EDS pattern of the NPSB indicates atomic concentration of Bi element as 

2.27 atom %. (b) The XRD pattern of the NPSB shows four sharp diffraction peaks 

corresponding to Ag polycrystal. No signal can be detected from Bi crystal, implying the 

formation of Ag-Bi solid solution.   

 



 3 

 

Figure S2. The CV curves of the a-NPSB and nanoporous Ag. The electrochemical 

measurement is conducted in CO2 saturated 0.1 M KHCO3 electrolyte with scan rate of 5 mV/s. 

The redox peaks of the a-NPSB correspond to the dissolution of amorphous Bi2O3 and Bi 

deposition on the a-NPSB. The redox of Ag atoms does not get involved in this potential range.  
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Figure S3. (a) TEM and HRTEM images of the a-NPSB. (b) Statistical distribution on the 

thickness of amorphous Bi2O3 layer based on the morphology.  
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Figure S4. (a) XRD pattern, (b) TEM image, (c) STEM image and (d-f) element mapping 

images of the Bi-NPs with tens of nm.  
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Figure S5. (a) The EDS and (b) XRD patterns of the NPSB, the c-NPSB and the c-NPSB. Bi 

signal is weak, and Ag signals from different samples show the nearly identical profile. XRD 

patterns of nanoporous Ag and the a-NPSB show one isolate Ag phase, implying that Bi 

elements are diluted into Ag lattice. The diffraction peak at 43o is the low level of residual Ag2Al 

that cannot be dissolved by chemical dealloying.   
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Figure S6. The morphology and element distribution of the ligaments in the c-NPSB. (a-b) SEM 

and STEM images of the c-NPSB exhibit the similar morphology with the a-NPSB. But no 

amorphous shell on the c-NPSB is observed on the surface of most ligaments. (c-f) Element 

mapping of Ag, Bi, O verifies that most of amorphous Bi2O3 shells are dissolved when the a-

NPSB is subjected to multiple CV stripping. Thus, some Bi elements are detected from the 

electrolytes after CV stripping by means of the ICP-OES.  
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Figure S7. Cyclic voltammograms of (a) a-NPSB, (b) NPSB and (c) Bi-NPs with different scan 

rates.  
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Figure S8. (a) XRD patterns of the used a-NPSB, fresh a-NPSB and nanoporous Ag. XPS 

patterns of (b) Bi and (c) Al elements on fresh a-NPSB and the a-NPSB after 18 hours 

electrochemical catalytic reaction.  The Al signal is absent in the high resolution XPS, implying 

that the residual Ag2Al locates at the inner skeletons rather than ligament surface. (d) XPS 

surveyed spectrum of the a-NPSB.  
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Table S1 The ICP-OES analysis shows the Bi concentration in the NPSB, and the real 

concentration of NPSB detected by ICP-OES approaches to the expected concentration. The 

content of Bi in NPSB calculated based on the real concentration is 2.18%. The real 

concentration of Bi element in electrolyte is close to the expected concentration, demonstrating 

the dissolution of the amorphous Bi2O3 shell. 

Electrode or electrolyte Expected concentration (ppm) Real concentration (ppm) 

NPSB 7.663 6.9035 

Electrolyte 0.0223 0.0294 
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Table S2 CO2ER catalytic properties of various Bi derived catalysts. 

 

 

Electrocatalyst Electrolyte Potential  
Current 

density 
FE 

Stability 

test 
Reference 

Nanoporous Ag@ 

Bi2O3 

0.1 M 

KHCO3 

-1.15 V 

 vs. RHE 

21.2  

mA cm-2 
88.4% 18 h This work 

Bi2O3NSs@MCCM 
0.1 M 

KHCO3 

-1.356 V 

 vs. RHE 

17.7  

mA cm-2 
~90% 12 h 1 

3D fractal 

structures of Bi2O3 

0.1 M 

KHCO3 

-1.2 V 

 vs. RHE 

24  

mA cm-2 
87% 6 h 2 

Nanotube-derived 

Bi 

0.5 M 

KHCO3 

-0.82 V 

 vs. RHE 

36   

mA cm-2 
~98% 48 h 3 

Bi2O3 with 

enhanced Bi-O 

0.5 M 

KHCO3 

-0.9 V 

 vs. RHE 

∼8  

mA cm-2 
91% 24 h 4 

Bi nanoparticles/ 

Bi2O3 nanosheet 

0.5 M 

NaHCO3 

-0.86 V 

 vs. RHE 

10 

 mA cm-2 
>90% 24 h 5 

BiOx/C 

0.5 M 

NaHCO3 and 

0.5 M 

NaClO4 

-1.75 V 

vs. 

Ag/AgCl 

16.1  

mA cm-2 
93.4% 3 h 6 

Bi nanosheet 
0.5 M 

NaHCO3 

-1.5 V 

vs. SCE 

14  

mA cm-2 
~95% 10 h 7 

Defect-rich Bi 
0.5 M 

NaHCO3 

-0.75 V 

 vs. RHE 

5.0  

mA cm-2 
84% 24 h 8 
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