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Fig. S1 AFM image of Bi,Mo0QOg-V catalyst
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Fig. S2 XRD patterns of Bi,MoO¢ samples




Table S1 The concentration of surface oxygen vacancies (Vo) and lattice oxygen (Ojy)

for Bi;MoQOg catalysts
Catalysts Vo/ (VotOay) Ot / (O tVo)
Bi;Mo0Ogq 0.15 0.85
Bi,Mo00Og-Vo 0.20 0.80
Pt/Bi,Mo00QOs-Vo 0.37 0.63
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Fig. S3 Pt 4f XPS spectra of Bi,MoQOg4 samples



Table S2 Black experiments

Entry Light Photocatalyst 0, Conversion  Selectivity
rate (%) (%)
1 + + + 41 99
2 - + + <1 -
3 + - + <1 -
4 + + - <1 -

Reaction conditions: Pt/Bi;,MoQO4-V catalyst, 10 mg; benzyl alcohol, 0.1 mmol;
C¢H;sCF3, 1.5 mL; reaction time, 1 h; O,, 0.1 MPa.



Table S3 The photoactivity of Bi,MoOg photocatalyst reported in the literature so far

Reference Catalyst Catalyst Conversion Time Photoactivity Selectivity
mass rate (%) (h) (mmol g'! hr (%)
(mg) D)
1 Pt/Bi;M0Og- 10 36 1 3.6 99
glycerol
2 Bi;MoQg spheres 16 38 4 0.6 99
3 Pd(0.05)/BMO- 20 58 3 0.97 99
SOVs
This work  Pt/Bi;Mo00QOg-Vo 10 41 1 4.1 99
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Fig. S4 Characterizations of Pt/Bi,M00O¢-V catalysts before and after the reaction. (a)
XRD patterns of Pt/Bi;MoO¢-V samples before and after reaction. (b-c) SEM images
of Pt/Bi;Mo0O4-V samples before and after reaction. (d) UV-Visible spectra of
Pt/Bi,M00O¢-V samples before and after reaction. (e-h) Bi 4f, Mo 3d, Ols, and Pt 4f
XPS spectra of Pt/Bi,Mo0O¢-V samples before and after reaction. (i) EPR spectra of
Pt/Bi,M00O¢-V samples before and after reaction.
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Fig. S5 Total and projected density of states (PDOS) of (a) Bi,MoOg (001) surface, (b)
Bi,MoOg (001) surface with one oxygen vacancy, (c) Bi,MoOg (001) surface with one
oxygen vacancy and Pt;; loading. The dashed lines represent that the Fermi level is
setto 0 eV.



