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14  Table S1. Surface areas and average pore sizes of Pt/Al,O3, VW/TiO; and Pty o1 @VW

15 catalysts.
2 Pore volume Pore diameter
Sample Sger (M?/Q) (cm?/g) (nm)
Pt/AlO; 154.78 0.79 18.53
VWITIO, 59.95 0.37 22.67
Ptoo1 @VW 59.06 0.31 19.37
16
17 Table S2. XPS results of Pt/Al,03 and VWI/TIiO; catalysts
PtV w0 A T VTS 00 OO
Sample Op Op
%) %) %) %) %) (%) (%) o) (%)
Pt/Al,O; 1.36 - - 60.65 37.99 - - 15.58 84.42

VW/TiO, - 0.89 3.73 65.58 - 29.80 64.20 12.04  87.96




18

19 Table S3. Comparison of NH3 conversion and N, selectivity of catalysts reported in

20

literature and this work.
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Table S4 Pt mass fraction of mixed catalysts.

Mixed catalysts Pt mass fraction / %
Pto.002s@VW 0.0025
Pto.00s@VW 0.005

Pto0i@VW 0.01
Pto.02@VW 0.02

1. The stability test of Pty @VW catalyst

A long time experiment at 300 € was conducted to evaluate the stability of
Ptoo1@VW catalyst, and the results are shown in Fig. S1. It could be seen that during
20 hours of experiment, the NH3 conversion and N, selectivity of Pty o @VW catalyst
were always maintained at ~100% and ~84%, respectively. It indicated that

Pto.o1@VW catalyst had good stability.
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Fig. S1. NHjs conversion efficiency and N, selectivity of Pty o @VW catalyst at 300

<.
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Reaction conditions: [NHs]i, = 5,000 ppm, [O2]in = 10 vol%, GHSV = 75,000 h™%, N,

as balance gas.

2. The process of in-situ DRIFTS experiments

2.1. In-situ DRIFTS experiments of reaction between O, and pre-adsorbed NH3
Firstly, catalysts were flushed by N, (100 mL/min) at 200 <. Then catalysts were
pre-adsorbed with 5000 ppm of NH; (100 mL/min) for 30 min for saturation, and
purged with N, (100 mL/min) for 30 min to eliminate physically adsorbed NH3. Next,
10 % O, (100 mL/min) were introduced into the reactor, and the IR spectra were
recorded as a function of time.

2.2. In-situ DRIFTS experiments of reaction between NH3 and pre-adsorbed O,
Firstly, catalysts were flushed by N, (100 mL/min) at 200 <. Then catalysts were
pre-adsorbed with 10 % O, (100 mL/min) for 30 min for saturation, and purged with
N2 (100 mL/min) for 30 min to eliminate physically adsorbed O,. Next, 5000 ppm
NH;3; (100 mL/min) were introduced into the reactor. Then, the IR spectra were
recorded as a function of time.

2.3. In-situ DRIFTS experiments of reaction between NH3 and O,

Firstly, catalysts were flushed by N, (100 mL/min) at 200 €. Then, 5000 ppm NH3
(100 mL/min) were introduced into the reactor. Then, the IR spectra were recorded as
a function of time.

3. The results of in-situ DRIFTS experiment of reaction between NH3z and O,
In-situ DRIFTS experiments in which NH3 and O, were simultaneously introduced
into reaction cell were carried out, and the results were shown in Fig. S2. As shown in
Fig. R2(a), after the introduction of NH3 and O, several IR bands appeared in the

spectrum. With the increase of reaction time, the intensities of the bands which could
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be assigned to coordinated NHs; on Lewis acid sites (3356, 3332 cm™) decreased
slightly, while coordinated NH3 on Lewis acid sites (1394 cm™), NH4* species on
Brensted acid sites (1692, 1459 cm™), bridging nitrate species (1625,1257 cm™),
monodentate nitrate species (1580, 1486 cm™) and -NH, species (1532 cm™)
increased.’®™ It indicated that coordinated NH; on Lewis acid sites was the
intermediate in reaction between O, and NH3 on Pt/Al,Oj3 catalyst surface. Similarly,
it could be observed from Fig. S2 (b) that NH," species on Brensted acid sites (1430,
1469 cm™) were involved in reaction of O, and NH3 over VW/TiO, catalyst.*>*° In the
same way, Fig. S2(c) showed that NH;* species on Brensted acid sites (1436, cm™)

and -OH species (1626 cm™) could participate the NH; oxidation reaction over

Pto_01@VW catalyst.”
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Fig. S2. In-situ DRIFT spectra of NH; reacting with O, over (a) Pt/Al,Os3, (b)

VW/TIiO; and (c) Pty0a@VW catalysts at 300 €.
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