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Fig. S1. (a) '"H NMR spectra of formate with different concentration. (b) The corresponding

calibration curve.
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Fig. S2. XRD pattern of BiOBr NS.
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Fig. S3. (a) SEM, (b) TEM and (c-d) HRTEM images of BiOBr NS.
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Fig. S4. XRD pattern of PbO.Bry.
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Fig. S5. (a) SEM, (b) TEM and (c-d) HRTEM images of PbOxBry.
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Fig. S6. XPS survey spectrum of BiPbO;Br.
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Fig. S7. The controlled electrolysis at different potentials over (a) BiOBr, (b) BiPbO,Br and (c)

PbOBry in CO;z-saturated 0.5 M NaHCO:s.
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Fig. S8. GC FID (a) and TCD (b) spectra for determining CO and H, in gaseous products over

BiPbO,Br at -0.9 V. Notably, the standard gas and pure CO, were also measured for comparison.
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Fig. S9. Faradaic efficiency of CO and H; over BiOBr, BiPbO,Br and PbOBry at different potentials.
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Fig. S10. '"H NMR spectra of CO; or Ar-saturated 0.5 M NaHCOs solution after 1 h electrolysis

over BiPbO,Br.
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Fig. S11. (a-d) CV curves at different scan rates for BiPbO,Br with varied electrolysis time, (¢) the
according charging current density plotted against scan rates, and (f) EIS spectra of BiPbO,Br before

and after the long-term chronoamperometric test.

It is found that the Cq of BiPbO.Br electrode is gradually decreased with the preceding of
chronoamperometric test, implying the decrease of ECSA. However, the EIS spectra reveal that the
contact resistance of the electrode is obviously reduced, suggesting the increased conductivity after
the test, which should be contributed to the

chronoamperometric test.

increased current density during the



Table S1. Comparison of CO2RR-to-formate performance of recently reported Bi or Pb-based

electrocatalysts in H-type cell.

FE E jformate
Catalyst Electrolyte Ref.
(formate, %) (V vs.RHE) (mA cm?)
96.6 -0.9 26 This
BiPbO2Br 0.5 M NaHCOs3
93.1 -1.0 40 work
Bi-OAm-300 0.5 M KHCO; 97.1 -0.9 31.1 !
SOR Bi@C NPs 0.5 M KHCO; 95 -0.99 10.5 2
BiOCl 0.5 M KHCO; 92 -0.9 28.63 3
Pd-
0.1 M KHCO3 96.5 -1.2 13 4
Pb3(C0O3)2(OH):2
3D Bi-ene-A/CM 0.5 M KHCO:; 96.02 -0.88 21.21 3
Bi-Cu 0.5 M KHCO; 94.37 -0.91 27.85 6
Bi-PNS 0.5 M KHCOs3 95 -1.0 45 7
Bi/CB 0.5 M KHCO:; 94 -0.9 16.7 8
Pits-Bi 0.1 M KHCO:; 94.9 -1.0 17.2 o
BiOCl-derived 0.5 M KHCO; 92 -0.9 10.5 10
Bi/Bi203-CP 0.5 M KHCO; 90.3 -0.87 324 1
BBNS 0.5 M NaHCO3 >92 -0.89 11.5 12
Bi-Sn 0.1 M KHCO:; 93.9 -1.0 9.3 13
f-Bi203 0.1 M KHCO:; 87 -1.2 20.9 14
BiPb 0.5 M NaHCO;3 91.86 -0.96 15.56 15
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Fig. S12. CV curves of (a) BiOBr, (b) BiPbO»Br and (c) PbO,Bry with different scan rates.
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Fig. S13. XRD patterns of BiOBr and PbO.Bry after electroreduction.
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Fig. S14. Br 3d XPS spectra of BiPbO;Br before and after electroreduction.
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