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Figure S1. Digital photographs for the electrochemical exfoliation of Bi ingot at different

times during synthesis in Na,SO, aqueous solution (5 mg-mL).



Figure S2. Digital photographs for the electrochemical exfoliation of Bi ingot at different
times during synthesis with tetrapropylammonium bromide dissolved in (a) H,O and (b)

isopropyl alcohol (IPA) (5 mg-mL-") as the electrolyte.



Figure S3. Digital photographs for the electrochemical exfoliation of Bi ingot at different
times during synthesis with tetrapropylammonium bromide dissolved in (a) dimethyl

sulfoxide (DMSO) and (b) 1-methyl-2-pyrrolidone (NMP) (5 mg-mL-!) as the electrolyte.



Figure S4. TEM images of Bi NS.

Figure S5. HRTEM images of Bi NS exposed under electron beam for (a) 30, (b) 40 and (c)

60 s.

Figure S6. HRTEM image of Bi NS and corresponding FFT pattern.



Figure S7. AFM images and corresponding height profile along the blue line of Bi NS.
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Figure S9. TEM image of Bi nanoparticles.
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Figure S10. Raman spectra of Bi NS and bulk Bi.



Figure 11. SEM images of commercial Bi powder (200 mesh).
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Figure S12. Constant-potential electrolysis on Bi NS in 0.5 M CO,-saturated KHCOj for 1 h.
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Figure S13. Total and partial current of HCOOH, H, and CO for (a) Bi NS and (b) Bi200

catalysts.
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Figure S14. Production rate of HCOOH for Bi NS and Bi200.
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Table S1 Comparison of catalytic performance in CO,RR on Bi NS and recent reported Bi
catalyst in the typical H-type system.

Maximum Jucoon
Catalyst Supported substrate Electrolyte Reference
FEncoon (mA-cm?)
Bi nanosheets with acetylene black on 0.1 M 86% (-1.1 V) 142 (-1.1 V) [1]
carbon paper KHCO;
mesoporous Bi with Ketjenblack 0.5M 99% (-0.9 V) 17(-1.0V) [2]
nanosheets carbon on carbon paper NaHCO;
Bi nanosheets with Ketjenblack 0.5M 100% (-0.93 V) 24 (-1.07) [3]
carbon on carbon paper NaHCO;
nanotube Bi with Ketjenblack 0.5M 93% (-0.7 V) 60 (-1.05 V) [4]
carbon on carbon KHCO;
Bi nanoflakes Cu metal film 0.1 M 100% (-0.6 V) 149 (-1.2V) [5]
KHCO;
Bi dendrites Cu foil 05M 89% (-0.74 V) 2.7(-0.74 V) [6]
KHCO;
Bi nanowires Cu foam 05M 95% (-0.69 V) 15 (-0.69 V) [7]
NaHCO;
Bi nanodendrites carbon paper 0.5M 96% (-1.13 V) 152 (-1.13 V) [8]
KHCO;,
Bi nanoparticles carbon paper 0.5M 95% (-0.83 V) 6.6 (-0.88 V) [9]
KHCO;
Bi nanosheets carbon paper 0.1M 99% (-0.95 V) 50 (-0.9V) [10]
KHCO;
Bi nanosheets carbon paper 0.5M 90% (-0.9 V) 39(-0.8V) [11]
NaHCO;
nano-Bi glassy carbon electrode 0.5 M 98% (-0.93 V) 9.7(-0.93 V) [12]
KHCO;
rod-like Bi glassy carbon electrode 0.5 M 84% (-0.75 V) 5(-0.75V) [13]
KHCO;
POD-Bi glassy carbon electrode 0.5 M 95% (-0.86 V) 18 (-0.86 V) [14]
KHCO;
nano-Bi gas diffusion electrode 0.5 M 90% (-0.78 V) 1.5(-0.78 V) [15]
NaHCO;
Bi NS carbon paper 0.5 M 93% (-0.97 V) 23(-0.97V) This
KHCO; work

FEycoon: faradaic efficiency for HCOOH formation;

Jucoon: partial current density for HCOOH formation.

The potentials are converted to the RHE scale.
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Table S2 Comparison of HCOOH production rate in CO,RR for Bi NS and recent reported

metal catalyst in the typical H-type system.

Catalyst Electrolyte HCOOH production rate Reference
(umol-cm2-h1)

Bi nanoflakes 0.1 M KHCO; 75 (-1.0 V) [5]

Bi dendrites 0.5 M KHCO; 50 (-0.74 V) [6]

Bi nanoparticles 0.5 M KHCO; 121 (-0.88 V) 9]

nano-Bi 0.5 M NaHCO; 30 (-0.78 V) [15]

In 0.5 M NaHCO; 136 (-1.5V) [16]

Sn 0.1 M KHCO; 1133 (-1.2V) [17]

Sn 0.1 M NaHCO; 250 (-1.36 V) [18]

Sn 0.1 M KHCO; 229 (-1.36 V) [19]
460 (-0.97 V)

Bi NS 0.5 M KHCO; This work

700 (-1.17 V)
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