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Figure S1. (a, b) SEM images of BiOBr nanosheets. 

 

Figure S2. XRD pattern of BiOBr materials prepared from [Bmim]Br and [Omim]Br 

via the procedure to prepare VBi-BiOBr UNs. 
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Figure S3. (a, b) SEM images and (c) EDS of BiOBr material prepared from 

[Bmim]Br. 

 

Figure S4. (a, b) SEM images and (c) EDS of BiOBr material prepared from 

[Omim]Br. 
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Figure S5. (a, b) SEM images of BiOBr material prepared from KBr. 

 

 

Figure S6. XRD pattern of BiOBr nanosheets. 

 

 

As displayed in Figure S7a, Bi, O, Br and C elements are observed in the survey 

spectrum. The carbon peak was come from the adventitious carbon on the surface of 

the sample. It can be seen from Figure S7b that the two peaks at 159.3 eV and 164.7 

eV are assigned to Bi 4f7/2 and Bi 4f5/2, which indicating the Bi3+ in the VBi-BiOBr 

UNs. In the high-resolution Br spectrum (Figure S7c), the peak binding energy of 68.4 

eV is ascribed to Br 3d, which is characteristic of Br- in the VBi-BiOBr UNs. 
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Figure S7. XPS spectra of VBi-BiOBr UNs and BiOBr nanosheets. (a) Survey of the 

sample, (b) Bi 4f, (c) Br 3d. 

 

 

Figure S8. Calculated density of states of (a) VBi-BiOBr UNs and (b) perfect BiOBr 

with contribution of different atoms. 
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Figure S9. ESR spectra of (a) VBi-BiOBr UNs and (b) BiOBr nanosheets 

in the presence of 2,2,6,6-tetramethylpiperidine (TEMP) under irradiation. 

 

 

Figure S10. Mass spectra of 13CO (m/z = 29) produced over VBi-BiOBr UNs. 

 

1 2 3 4 5 6

26 27 28 29 30 31

m/z=29

In
te

n
s
it

y
 (

a
.u

.)

m/z

In
te

n
s

it
y

 (
a

.u
.)

Retention time (min)

13
CO



S-7 
 

 

Figure S11. Photocatalytic CO evolution amount over VBi-BiOBr UNs under UV light 

irradiation. 

 

 

Figure S12. Performance comparison of several materials under the similar testing 

conditions. 
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Figure S13. (a) XRD and (b) HAADF-STEM image of VBi-BiOBr UNs after cycles. 

 

 

 

Figure S14. Schematic illustration of the adsorption of CO2 molecules onto (a) 

perfect BiOBr and (b) VBi-BiOBr. 
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Figure S15. Electrochemical impedance spectra for VBi-BiOBr UNs and BiOBr 

nanosheets. 

 

 

Figure S16. PL spectra of the VBi-BiOBr UNs and BiOBr nanosheets. 
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Table S1. Comparison of the reaction conditions and photocatalytic activity with other 

catalysts for CO2 reduction to CO. 

Photocatalysts Light 

sources 

Reaction 

conditions 

Products Photocatalytic 

efficiencies 

Ref. 

VBi-BiOBr UNs Xe lamp Liquid-solid, water CO 20.1 µmol g-1 h-1 This 

work 

oxygen-rich WO3 

layers 

IR light Liquid-solid, water CO 2.8 µmol g-1 h-1 S1 

BiOCl with oxygen 

vacancies 

Xe lamp Liquid-solid, water CO 1.01 µmol g-1 h-1 S2 

monolayered BiOBr Xe lamp Gas-solid, water CO ~0.9 µmol g-1 h-1 S3 

ultrathin ZnAl LDH Xe lamp Gas-solid, water CO 7.6 µmol g-1 h-1 S4 

partially oxidized 

SnS2 atomic layers 

Visible 

light 

Gas-solid, water CO 12.28 µmol g-1 h-1 S5 

Co tuned Au 

nanoclusters 

Visible 

light 

Liquid-solid, water/ 

TEOA 

CO 3.45 µmol g-1 h-1 S6 

Ni doped CdS 

quantum dots 

Visible 

light 

Liquid-solid, water/ 

TEOA 

CO ~9.5 µmol g-1 h-1 S7 

g-C3N4@T-paper Visible 

light 

Gas-solid, water CO 0.16 µmol g-1 h-1 S8 

carbon nitride 

nanosheets 

Visible 

light 

Liquid-solid, 

MeCN/TEOA = 4:1 

CO 2.9 µmol g-1 h-1 S9 

(001) facet exposed 

BiOBr 

Xe lamp Gas-solid, water CO 4.45 µmol g-1 h-1 S10 

Bi4O5Br2 Visible 

light 

Gas-solid, water CO 2.73 µmol g-1 h-1 S11 

defective Bi2MoO6 Xe lamp Liquid-solid, water CO 3.62 µmol g-1 h-1 S12 

BiOIO3 {010}/{100} 

facet junctions 

Xe lamp Gas-solid, water CO 5.42 µmol g-1 h-1 S13 
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copper oxide 

nanoclusters-grafted 

Nb3O8
- nanosheets 

UV light Liquid-solid, 0.5 M 

KHCO3 aqueous 

solution 

CO ~0.68 µmol g-1 h-1 S14 

Au-CNS-ZIF-9 Xe lamp Gas-solid, water CO ~0.5 µmol g-1 h-1 S15 

ZrPP-1-Co Visible 

light 

Liquid-solid,  

MeCN/TEOA = 4:1 

CO ~14 µmol g-1 h-1 S16 
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