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Table S1 Percentages of Ce and W species on/in HSiW/CeO2 and V2O5-WO3/TiO2          /% 

  Ce V W Ce/W 

HSiW/CeO2 from 
XPS analysis 

21 - 3.7 5.7 

HSiW/CeO2 from 
XRF analysis 

31 - 1.7 18 

1% V2O5-WO3/TiO2 
from XRF analysis 

- 1.4 9.2 - 

3% V2O5-WO3/TiO2 
from XRF analysis 

- 5.3 9.1 - 

 

 
∗ Corresponding author. 
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Fig. S1 N2O formation during NOx reduction over HSiW/CeO2. Reaction condition: [NOx] = 500 ppm 

(during use), [NH3] = 500 ppm (during use), [CB] = 100 ppm (during use), [O2] = 5%, catalyst mass = 

30 mg, total flow rate = 200 mL min-1, and GHSV = 400,000 cm3 g-1 h-1. 

 

Fig. S2 XRD patterns of CeO2 and HSiW/CeO2. 

 

Fig. S3 NOx conversion efficiency of HSiW/CeO2 with a high GHSV. Reaction condition: [NOx] = 500 

ppm, [NH3] = 500 ppm, [O2] = 5%, catalyst mass = 50 mg, total flow rate = 200 mL min-1, and GHSV = 

240,000 cm3 g-1 h-1. 

200 250 300 350 400 450
0

20

40

60

80

100

N 2O 
fo

rm
ati

on
/p

pm

Temperature/oC

 HSiW/CeO2

 HSiW/CeO2 with CB
 V2O5-WO3/TiO2 with CB

10 20 30 40 50 60 70 80
2θ/degree

Cerianite (JCPD: 43-1002)

CeO2

HSiW/CeO2

200 250 300 350 400 450
0

20

40

60

80

100

NO
x co

nv
er

sio
n/

%

Temperature/oC



S3 
 

  

Fig. S4 Two-stage removals of NOx and CB over HSiW/CeO2. 

 

(a) 

 

(b) 

Fig. S5 (a) NOx conversion efficiency of HSiW/CeO2 with a low GHSV of normal SCR condition. 

Reaction condition: [NOx] = 500 ppm (during use), [NH3] = 500 ppm (during use), [CB] = 100 ppm 

(during use), [O2] = 5%, [SO2] = 100 ppm (during use), [H2O] = 8% (during use), catalyst mass = 200 

mg, total flow rate = 200 mL min-1, and GHSV = 60,000 cm3 g-1 h-1. (b) Influence of GHSV on NOx 

conversion efficiency of HSiW/CeO2. Reaction condition: [NOx] = 500 ppm, [NH3] = 500 ppm, [CB] = 

100 ppm, [O2] = 5%, [SO2] = 100 ppm, [H2O] = 8%, catalyst mass = 200–800 mg, and total flow rate = 

200 mL min-1. 
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(a) 

 

(b) 

 

(c) 

 

Fig. S6 Selectivities towards (a) CO2, (b) CO, and (c) HCl of HSiW/CeO2 and V2O5-WO3/TiO2. Reaction 

conditions: [NOx] = 500 ppm (during use), [NH3] = 500 ppm (during use), [CB] = 100 ppm (during use), 

[O2] = 5%, catalyst mass = 30 mg, total flow rate = 200 mL min-1, and GHSV = 400,000 cm3 g-1 h-1. 

 

Fig. S7 In situ DRIFTS spectra of passing CB over CeO2 and HSiW for 30 min at 100 oC.
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Fig. S8 Analysis of chlorinated by-product by GC-MS during CB oxidation over HSiW/CeO2 at 400 oC. 
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