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Fig. S1 FT-IR spectrum of Zn-Bi NS and Zn-Bi2O2CO3 NS.



Fig. S2 The XPS survey spectrum of the Zn-Bi2O2CO3 catalyst.

Fig. S3 SEM image of Bi NS catalysts.



Fig. S4 H2 and CO FEs of (a) Zn-Bi NS and (b) Bi NS at -1.0 V vs. RHE with the 
time change.



Fig. S5 CV measured at different scan rates from 20 to 100 mV s−1 for (a) Bi NS and 
(b) Zn-Bi NS catalysts.

Table S1. Comparison of the CO2RR performance of Bi-based electrocatalysts.

Catalysts Electrolyte
Potential 
window

FE＞90%

Potential at 
FEmax V 
vs. RHE

FEmax 
(%) of 

formate

JHCOOH
(mA cm-2) Ref.

Bi(B) 0.1 M KHCO3 -0.6 to -1.2 -0.90 95% ≈16 1

Bi(Te)2/NCNSs 0.1 M KHCO3 -0.8 to -1.2 -0.90 98% 50 2

Ce-Bi@CeBiOx 0.5 M KHCO3
-1.5 to -1.7V

(V vs. SCE)

-1.7V

(V vs. SCE)
96% 15.2 3

BiIn5-500@C 0.5 M KHCO3 -0.76 to -0.96 -0.86 97.5% 19.98 4

Bi-OAm 0.5 M KHCO3 -0.8 to -0.96 -0.90 97.1% 32.1 5

Bi-Sb/CP 0.5 M KHCO3

-0.9 to -1.3

(＞80%)
-0.90 88.30% 10 6

Cu1Bi2 0.5 M KHCO3

-0.8 to -1.2

(＞80.18%)
-0.90 96.57% 10.72 7

In16Bi84 NS 0.5 M KHCO3 -0.84 to -1.54 -0.94 ≈100% 14.1 8

LD-Bi 0.5 M KHCO3 -0.87 to -1.17 -0.97 97.4% 27 9

Sn0.8Bi0.2@Bi-

SnOX
0.5 M KHCO3 -0.67 to -0.92 -0.88 95.8 20.9 10

Sn-doped Bi 0.5 M KHCO3 -0.8 to -0.97 -0.93 95.5% 30 11

Au2Bi/Bi NPs 0.5 M KHCO3 --- -0.9 78.9% 11.1 12

S-Bi/Ag 0.5 M KHCO3 -0.8 to -1.1 -1.0 94.7% 28.1 13

Bi-Cu2S 0.1 M KHCO3 -1.0 to -1.2 -1.0 92.4% 18.2 14

Zn-Bi NS 0.5 M KHCO3 -0.8 to -1.2 -1.2 94.6% 40.5
This 
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