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The possible mechanisms of the OV-Bi/Bi,WOg for the photothermal oxidation of

cyclohexane are summarized as follows.

Bi,WO, + hv — Bi;WO, (h* + &) )
0,+¢ — Oy @)
.0y + 2H* + & — H,0,— 2-OH 3)
Ce¢Hip +h" — C¢Hy - + H* 4)
CeHyyr + Oy = CeH,1 00 (5)
2CeH, ;00" — CoH,40 + CeH,,OH + O, 6)
CeH, 100" + ¢ + H — CH 40 + HyO %)
CeH,,OH + 2h* — CH,00 + 2H ®)
CH,;OH + 2:0H — C¢H,,0 +2H,0 )
CeH,y + -0y — CgH, O + OH- (10)
CeHypp + 0y — CeH,;O0H (11)
C¢H,;00H — C¢H;,0- + -OH (12)
CeH11O + CHip ~ CeH,1OH + CeHyy (13)
CeHyp + -OH — CH, + HyO (14)
CeH,p + 0y — CoH,,00- (15)
CeH,y - + -OH — C¢H,,OH (16)
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Fig. S1. The wavelength image of the Hg lamp
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Fig. S2. XRD patterns of OV-Bi/Bi,WOj in EG and EG+DMF
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Fig. S3. The survey
Bi/Bi;WO¢-190.
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Fig. S4. TEM and HRTEM of (a, d) OV-Bi/Bi,WOg-150, (b, €) OV-Bi/Bi,WO,-170, (c, f,) OV-
Bi/Bi,WOj-180.
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Fig. S5. The color of OV-Bi/Bi;WOq
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Fig. S6. VB-XPS spectra of samples of OV-Bi/Bi; WOy
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Fig. S7. XRD patterns of used and fresh OV-Bi/Bi,WOs-160 sample.
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Table S1 Photocatalytic activities comparison of reported for the photocatalytic

oxidation of CHA

CHA-one
Catalysts Reaction condition Oxidant Ref.
Amounts/umol  Sel./%

20 mg cat., 5 mL CHA,
2000 W Xe Lamp (A>300 nm), 12 h

) 50 mg cat., 3 mL CHA,
h-BN/TiO, 1 atm O, 43.9 85.4 [S2]
300 W Xe Lamp (A>300 nm), 12 h

) 50 mg cat., 3 mL CHA,
InyO5/N-TiO, 1 atm O, 46.3 89.7 [S3]
300 W Xe Lamp (A>300 nm), 12 h

) 50 mg cat., 10 mL CHA, 10 mL CCl,, 0.1 MPa
N-TiO,-3 112.4 100 [S4]
300 W Xe Lamp (A>420 nm), 5 h 0,

30 mg cat., 1.5 mL CHA, 18.5 mL
AFO/SBA 1 atm O, 70 51 [S5]
CAN, solar simulator, 24 h

) 50 mg cat., 4 mM CHA, 5 mL CAN,
BiVO, 1 atm O, 72.6 72.6 [S6]
20 W W-Br lamp, 8 h

] 25 mg cat., 24.975 mL CHA, 0.025 mL )
BiOI-10 ) 1 atm air 3.1 98.75  [S7]
H,0, 400 W metal halides-lamp, 3 h

) 25 mg cat., 24.975 mL CHA, 0.025 mL )
BiOl 1 atm air 20.2 99.3 [S8]
H,0, 400 W metal halides-lamp, 3 h

50 mg cat., 3 mL CHA,
OV-BiOCI-P 1 atm air 228.1 81.1 [S9]
500 W Hg lamp, 10 h

50 mg cat., 3 mL CHA, This
OV-Bi/BiOCl-160 1 atm air 128.9 93.6
500 W Hg lamp, 10 h work
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Table S2 Fluorescence emission lifetime and relevant percentage data fitted by a bi-

exponential function

Samples T, (ns) Ay (%) T, (ns) Ay (%) T, (ns)
OV-Bi/Bi;WO¢-140 0.7407 75.24 5.0545 24.76 3.73
OV-Bi/Bi;WOs-160 0.8569 59.76 4.7606 40.24 3.94
OV-Bi/Bi;W0Os-190 0.9918 92.34 5.5807 7.66 2.45

The decay curves could be well-fitted by a biexponential function:

Iy = Io + Asexp(-t/t)) + Azexp(-t/12) (1)
where A and A, represent the excited state emission decay amplitudes, Iy is a constant
about the baseline offset, t; refers to the fast decay of trap-mediated nonradiative
recombination, and 1, is the slow decay correlated to radiative recombination
[S10,S11].

The average lifetime is calculated from the following equation:

T =(A112 + Ay?) / (AT + Arp) (2)
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