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Fig. S1 SEM image of as-spun fiber of CeO,/Bi;NbO;.
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Fig. S2 XRD pattern comparison of CeO,/Bi;NbO; with different Ce: Bi ratios.
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Fig. S3 a XRD pattern of CeO, and b Bi;NbO-.
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Fig. S4 Morphologic characterization of a CeO, and b Bi;NbO;
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Fig. S5 The comparisons of the size distributions (diameters and length) for CeO,/Bi;NbO;,
with different ratios.
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Fig. S6 HRTEM images of a CeO, and b Bi;NbO;.



Fig. S7 HRTEM of the interfaces in CeO,/Bi;NbO; with different Ce: Bi ratios.



Fig. S8 The line scan of different elements of CeO,/Bi;NbO;.



Fig. S9 a-d Corresponding elemental mapping images of Bi;NbO».



Fig. S10 a-c Corresponding elemental mapping images of CeO,.
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Fig. S11. a-c¢ XPS of CeO,/Bi;NbO; with different ratios. d-f XPS of CeO,/Bi;NbO; before and
after tests.
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Fig. S12. a-b TGA analysis of Bi;NbO; and CeO,/Bi;NbO; in air and argon atmosphere. (Flow
of 100 mL/min and a ramping rate of 10 °C/min). The concentration of oxygen vacancies was
calculated from the difference in weight decrease between the two TGA traces.
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Reference electrode

Fig. S13 H-type cell for electrocatalytic carbon dioxide reduction.
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Fig. S14 Chronoamperometric curves of CeO,/BisNbO; (1: 4) at different working potentials.
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Fig. S15 Tafel plot of Bi;NbO; and CeO,/BisNbO.
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Fig. S16 Representative NMR spectrum of CeO,/Bi;NbO; after electrolysis at -1.2 'V versus
RHE for 6 h.
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Fig. S17 a XRD pattern, b SEM image of the complex with a molar ratio of Ce and Bi of 2.
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Fig. S18 a XRD pattern, b SEM image of complex with a molar ratio of Ce and Bi of 6.
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Fig. S19 a XRD pattern, b SEM image and ¢ FE of formate, CO, and H, of CeO,/Bi;NbO,
(Ce/Bi=1/1) at selected voltages.
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Fig. S20 a XRD pattern, b SEM image and ¢ FE of formate, CO, and H, of CeO,/Bi;NbO,
(Ce/Bi=1/8) at selected voltages.
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Fig. S21 Electrochemical impedance spectra (EIS) of CeO,, BisNbO; and CeO,/Bi;NbO; at -
1.2 V versus RHE, after fitting.
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Fig. S22 Cyclic voltammetry curves of a CeO,, b Bis3NbO7, ¢ CeO,/Bi;NbO; and d different
samples plotted against scan rate.
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Fig. S23 SEM images of the CeO,/Bi;NbO; dispersed on carbon paper after 12 h stability test.
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Fig. S24 a-d Corresponding elemental mapping images of CeO,/Bi;NbO; after stability test.

24



AVAVAVA

AVAVAVAVAYAY)
AVAVAVAYAVAVAVAYA

Fig. S25 The DFT calculation models of (a) Bi;NbO; and (b) CeO,/Bi;NbO; after relaxation.
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Table S1. The morphology analysis of different CeO,/Bi;NbO; samples.

Ce: Bi Ratio Sample diameters (nm) Length (nm)
1:1 201.68 923.33
1:2 211.96 1012.62
1:4 208.24 784.68
1:6 83.06 339.17
1:8 121.61 561.23
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Table S2. The composition ratios of different CeO,/BisNbO; samples.

Ce: Bi Ratio

Sample Ce Ratio (%) Bi Ratio (%) Nb Ratio (%)
1:1 41.01 42.23 16.76
1:2 26.26 55.52 18.22
1:4 17.61 60.06 22.33
1:6 13.11 63.48 23.41
1:8 9.22 72.67 18.11
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Table S3. Performance comparison of CeO,/Bi;NbO; with other Bi-based electrocatalysts
reported recently.

Catalysts Electrolyte Formate FE Jformate Ref.
2.0 M KHCO; Bi@Sn NPs PNRE LI Vs | B0 mA i
0.1 M KHCO; Ag - Bi @ L2V IS TamA L
0.1 MKHCO, BLOLCO %@ Vrs | 017TmA |
0.1 M KHCO, Bis;Snyeln; 8@ 12 Vs | 23 mA s

0.1 M HNO; MWCNT@CeO, 0@ Vs | 0323 mA |
0.1 M ENO, BiSn,. @ LIVes. | 936mA |
0.1 M KHCO; CeO0,/Bi;NbO, B313%@ L4V 1429 mA | This
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