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S1 Experimental

A homogeneous precipitation method was applied to prepare CeWO, (Ce:W molar ratio
1:1), as reported in the literature.! In brief, an aqueous solution of ammonium tungstate
((NHy)10W1204;), oxalic acid (H,C,0,), cerium nitrate (Ce(NOs);3), and urea was stirred
vigorously, and then heated overnight, following by filtration, washing, drying and
calcination.

The adsorption amounts of NH3 and NO were studied by a transient response method
(TRM) quantitatively at room temperature as described in our previous studies.?? Standard
and fast SCR activities were tested at atmospheric pressure in a quartz flow reactor as
described in a previous report,! applying 100 mg CeWO, (40~60 mesh). The reaction
conditions were: flow rates 500 mL min-!, 500 ppm NO, 500 ppm or 1000 ppm NH3, 5
vol.% O,, 5% H,0 (when used) and balance N, for standard SCR, and 250 ppm NO, 250
ppm NO,, 500 ppm or 1000 ppm NH3;, 5 vol.% O,, 5% H,O (when used) and balance N,
for fast SCR. NHj3, NO,, NO, and N,O in the effluent gas were determined by a NEXUS
670-FTIR spectrometer quantitatively. The data were recorded under steady state and the

NO, conversion percentages were calculated based on the following equation:#

NO conversion = (1 [(NOlout *INO2 lout } x 1000
. [NOJin +[NO2 Jin



500 2 [} (X}

NO consumption: ~0 umol g'l

E 4004

[=5

B

£ 300+

=

T 200

1)

o

g N

< 1004 NH, emission: ~0 pmol g

NO, emission: 0 pmol grl

Time (min)

NO consumption: 14 + 2 pmol g’I

3004

o -l
NH, emission: 15 £ 2 umol g

Concentration (ppm)

NO, emission: 0 pmol g

Time (min)
Figure S1 (a) NO adsorption at room temperature over CeWO, pre-treated in flowing 500 ppm
NHj; in N, until saturation and then purged by N,, and (b) NO and 2 vol.% H,O adsorption at
room temperature over CeWO, pre-treated in 2 vol.% H,O and then flowing 500 ppm NH; in N,

until saturation and then purged by N,.
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Figure S2 NH; adsorption at room temperature over CeWO, pre-treated (a) in flowing 500 ppm
NO in N, until saturation and then purged by N, and (b) in flowing 500 ppm NO and 2 vol%

H,0 in N, until saturation and then purged by N».



0.7
1305
0.6 1 ]0'1 !

0.5+

0.4+

0.34

Absorbance (a.u.)

0.2 1
In the absence of H,O

0.1 —%T &+ T £ [ 7t [ ©® W & [ T
1800 1700 1600 1500 1400 1300 1200 1100

Wavenumber (cm™)

Figure S3 In situ DRIFTS results of 500 ppm NO-pretreated CeWO, treated by NH; at 30 °C.
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Figure S4 In situ DRIFTS results of CeWO, treated in 500 ppm NO and 500 ppm NO + 2 vol.%

H,O0 after N, purge, respectively, at 150 °C.
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Figure S5 In situ DRIFTS results of CeWO, treated in 500 ppm NO + 2 vol.% H,0 at 150 °C,

and then treated in 500 ppm NH3.



Table S1 NO and NH; adsorption at room temperature over CeWO,

NHj; adsorption | NO adsorption | NO adsorption | NHj adsorption
(umol &) after NH; (umol g) after NO
adsorption adsorption
(umol g1) (umol g
In the 160+ 52 ~0 ~10+22 ~152+6
absence of
H,O
In the 245+ 62 ~14+£2 ~20+32 ~243 £ 14
presence of
H,0

a data from the literature.?
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