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Table S1. The reductant, reaction temperature and organic agents involved during the 
synthesis of Au-metal oxide core-shell nanostructures.
NO. Sample Temperature/reducta

nt
Organic agents References

1 Au@SnO2 R.T./NONE NONE This work
2 Au-Cu2O 30 oC/ascorbic acid sodium dodecyl 

sulfate
1

3 Au-Cu2O R.T./formaldehyde polyvinylpyrrolidone 2
4 Au@Cu2O 0 oC /trisodium citrate polyvinylpyrrolidone 3
5 Au@ZnO 95/ citrate polydiallyldimethyla

mmonium 
4

6 Au@TiO2 R.T./trisodium citrate hydroxypropyl 
cellulose

5

7 Au@Fe3O4 95 oC / citrate polyvinylpyrrolidone 6
8 Au@TiO2 180 oC /trisodium 

citrate
sodium citrate 7

9 Au@TiO2 180 oC /sodium citrate sodium citrate and 
ascorbic acid

8

10 Au@SnO2 850 oC /sodium citrate sodium citrate 9
11 Au@SnO2 60 oC/sodium citrate sodium citrate 10
12 Au@CeO2 160 oC /glucose glucose and urea 11
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Fig. S1. XRD patterns of SnNbOF.
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Fig. S2. The XPS spectra of the SnNbOF: a, Survey spectrum; b, Sn 3d; c, Nb 3d; d, 
O 1s; e, F 1s.
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Fig. S3. TEM (a) and HRTEM (b) images of Au@SnO2 core-shell nanostructure of 

3wt%Au-SnNbOF.
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Fig. S4. The XPS spectra of the 10wt%Au-SnNbOF: a, Au 4f; b, Sn 3d.
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Fig. S5. TEM and HRTEM images of SnO2 dots of Au-SnNbOF nanocomposites: 

3wt%Au-SnNbOF (a, b), 5wt%Au-SnNbOF (c, d) and 10wt%Au-SnNbOF (e, f).
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Fig. S6. Additional TEM image of 0.5wt%Au-SnNbOF.
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Fig. S7. UV-vis diffuse reflectance spectra of SnNbOF and Au-SnNbOF 
nanocomposites.
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Fig. S8. The plot of transformed Kubelka-Munk function versus the light energy of 
SnNbOF (a); Mott-Schottky plot of SnNbOF (b).

Fig. S9. Energy band structure of SnNbOF.
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Fig. S10. The kinetic rate constant curves of photocatalytic degradation of methyl 
orange under visible light irradiation over the samples.
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Fig. S11. Recycled testing of photocatalytic activity of 5wt%Au-SnNbOF toward the 

methyl orange degradation under visible light irradiation (420<λ<800 nm).
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Table S2. Comparison of reaction rate constant of 5wt%Au-SnNbOF with those of 
other photocatalysts reported in literatures. 
NO. Photocatalysts Rate 

Constant
Conditions Literatures

1 5wt%Au-SnNbOF 0.43 min-1 30 mg Catalyst  MO (60 
mL, 10 ppm) visible light 
irradiation

This work

2 95wt%TiO2/CNT 0.049 min-1 80 mg Catalyst  MO (80 
mL, 10 ppm) UV light 
irradiation

12

3 P25 (TiO2) 0.037 min-1 80 mg Catalyst  MO (80 
mL, 10 ppm) UV light 
irradiation

12

4 3.7%CdS-Bi2WO6 0.019 min-1 150 mg Catalyst  MO (50 
mL, 10 ppm) visible light 
irradiation

13

5 0.2wt%Co3O4 / C3N4 0.017 min-1 100 mg Catalyst  MO (100 
mL, 10 ppm) visible light 
irradiation

14

6 70wt% g-C3N4/ Bi2WO6 0.037 min-1 150 mg Catalyst  MO (50 
mL, 10 ppm) visible light 
irradiation

15

7 Bi2WO6 0.0008 min-1 150 mg Catalyst  MO (50 
mL, 10 ppm) visible light 
irradiation

15

8 g-C3N4 0.009 min-1 150 mg Catalyst  MO (50 
mL, 10 ppm) visible light 
irradiation

15

9 40%AgBr/WO3 0.016 min-1 100 mg Catalyst  MO (100 
mL, 10 ppm) visible light 
irradiation

16

10 TiO2 nanosheets supported 
on carbon fibers 

0.058 min-1   MO (5 ppm) UV light 
irradiation

17

11 TiO2 nanosheets supported 
on FTO glass

0.017 min-1 MO (5 ppm) UV light 
irradiation

17

12 0.06wt%Au-CdS-TiO2 0.012 min-1 150 mg Catalyst  MO (100 
mL, 10 ppm) visible light 
irradiation

18

13 CdS-TiO2 0.0046 min-1 150 mg Catalyst  MO (100 
mL, 10 ppm) visible light 
irradiation

18

14 SnO2 0.0004 min-1 2 mg Catalyst  MO (20 
mL, 10 ppm) visible light 
irradiation

19
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15 Ag-SnO2 0.004 min-1 2 mg Catalyst  MO (20 
mL, 10 ppm) visible light 
irradiation

19

Note: Only the optimized results of the composite photocatalyst are given in the table.

0 20000 40000 60000 80000 100000
0

200000

400000

600000

 

 
Z'

 (o
hm

)

Z'' (ohm)

 SnNbOF
 0.5wt% Au-SnNbOF
 3wt% Au-SnNbOF
 5wt% Au-SnNbOF
 10wt% Au-SnNbOF

Fig. S12. Electrochemical impedance spectroscopy (EIS) Nyquist plots of the sample 
electrodes of the blank SnNbOF and Au-SnNbOF nanocomposites.
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Fig. S13. Photoluminescence spectra of the blank SnNbOF and 5wt%Au-SnNbOF 
nanocomposite.
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Fig. S14. Schematic illustration of the charge transfer process over the Au-SnNbOF 
nanocomposite.
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Fig. S15. Absorption spectrum of 5wt%Au-SnNbOF and action spectrum of MO 
oxidation on 5wt%Au-SnNbOF.
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Table S3. The surface areas of the SnNbOF and Au-SnNbOF nanocomposites.

Sample SBET (m2/g)
SnNbOF 18

0.5wt%Au-SnNbOF 
3wt%Au-SnNbOF

21
25

5wt%Au-SnNbOF 31
10wt%Au-SnNbOF 40
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Fig. S16. ESR spectrum for DMPO- O2
-• (a) and DMPO-•OH (b) formed in the 

aqueous dispersions of 5wt%Au-SnNbOF.
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