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Figure S1. XRD patterns of CeO2 and CeO2@C. 
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Figure S2. XPS spectra of CeO2. 
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Figure S3. XPS spectra of CeO2@C-2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

925 920 915 910 905 900 895 890 885 880 875

Ce 3d
V'''

V''

V'

V

U'''

U'' U'

U

A
In

te
ns

ity
 (a

.u
.)

Binding energy (eV)
536 534 532 530 528 526

531.2 

529.6 

In
te

ns
ity

 (a
.u

.)

B O 1s

Binding energy (eV)

292 290 288 286 284 282 280

284.8 

285.3 288.4 In
te

ns
ity

 (a
.u

.)

C

Binding energy (eV)

C 1s



Table S1. Atomic ratio and Ce3+ ratio of CeO2-based samples. 

Samples 
Atomic ratio (%) 

Ce3+ ratio (%) 
Ce O C Ag 

CeO2 27.84 72.16 / / 12.15 

CeO2@C-2 16.66 45.91 37.28 / 14.45 

3-AgCeO2@C-2 13.14 45.35 40.49 1.02 16.54 

Used 3-AgCeO2@C-2 10.54 47.84 40.37 1.24 5.81 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
Figure S4. SEM images of used 3-Ag/CeO2@C-2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S2. Texture parameters of CeO2-based samples. 

Samples 
Ag content 

(%) a 

Specific surface area 

(m2 g-1) 

Pore size 

(nm) 

Pore volume(cm3 

g-1) 

CeO2 / 68.76 3.56 0.096 

CeO2@C-1 / 60.67 3.75 0.083 

CeO2@C-2 / 57.42 3.48 0.074 

CeO2@C-3 / 51.27 3.17 0.081 

1-Ag/CeO2@C-2 3.25 56.15 3.63 0.052 

2-Ag/CeO2@C-2 4.78 49.83 3.44 0.038 

3-Ag/CeO2@C-2 5.41 46.56 3.33 0.039 

4-Ag/CeO2@C-2 6.83 42.74 3.74 0.041 
a Ag content was measured by ICP-OES. 

 

 

 



 

Figure S5. SEM images of CeO2 precursor (A and B), CeO2 (C and D), CeO2@C-1 (E and F), 

CeO2@C-2 (G and H) and CeO2@C-3 (I and J). 



 

Figure S6. SEM images of CeO2@C-2 (A and B), 1-Ag/CeO2@C-2 (C and D), 2-Ag/CeO2@C-2 

(E and F), 3-Ag/CeO2@C-2 (G and H) and 4-Ag/CeO2@C-2 (I and J). 



 
Figure S7. TEM images of CeO2 (A and B), CeO2@C-2 (C and D) and 3-Ag/CeO2@C-2 (E and 

F). 

 

 

 

 

 

 

 

 



 

 

Figure S8. FT-IR spectra of CeO2 and CeO2@C composites. 
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Figure S9. FT-IR spectra of CeO2@C-2 and Ag/CeO2@C-2 composites. 
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Figure S10. Mott-Schottky curves of CeO2, CeO2@C-2 and 3-Ag/CeO2-2 (A), and U-I 

curves of 3-Ag/CeO2-2 (B). 
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Figure S11. Effect of carbon content on the photocatalytic activity of CeO2@C composites for 

removal of Cr(VI) in visible light region. (Cr(VI) content of 20 mg L-1, catalyst dosage of 40 mg, 

solution volume of 100 mL, optical power density of 600 mW cm-2) 
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Figure S12. Effect of Ag content on the photocatalytic activity of Ag/CeO2@C-2 composites for 

removal of tetracycline hydrochloride in visible light region. (Tetracycline hydrochloride content 

of 30 mg L-1, catalyst dosage of 40 mg, solution volume of 100 mL, optical power density of 600 

mW cm-2) 
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Figure S13. Reactive species trapping experiments over Ag/CeO2@C-2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0 20 40 60 80 100 120
0.0

0.2

0.4

0.6

0.8

1.0

C/
C 0

t (min)

 Blank
 t-BuOH
 BQ
 EDTA-2Na



 

Figure S14. Cr 2p XPS spectrum of used Ag/CeO2@C-2 after five cycle times. 
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Figure S15. HPLC/MS spectrum of TCH over Ag/CeO2@C-2 in visible light region. 
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