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Nitrogen oxides (NO,) emitted from boiler and engines are harmful for human health and the global environment. In order to

reduce air pollution caused by NO,, the catalytic removal of NO in exhaust gases is the most important technology. Of all the

catalytic methods to remove NO, from exhaust gases, direct decomposition of NO (2NO — N, + O,), which is a

thermodynamically favorable reaction, is the most desirable but also the most challenging NOx abatement process. In this article,

the catalytic performance of coposite oxide - based catalysts reported recently for the direct decomposition of NO is reviewed.
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Fig. 1. Catalytic activity of Co304 prepared using different
precipitation reagent for NO decomposition. Reaction
conditions: NO = 1000 ppm, gas flow rate = 30 cm® min”, W/F =
0.5 gsem™.
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Fig. 2. Effect of washing time of precipitate on the catalytic
activity of Co;0, for NO decomposition at 600 °C. The

reaction conditions are the same as for Fig.1.
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Fig. 3. Catalytic activity of alkali metal-doped Co;0, with a
M/Co atomic ratio of 0.035 for NO decomposition. The

reaction conditions are the same as for Fig.1.
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Fig. 4. Catalytic activity of alkaline earth-doped Co;0, with a
M/Co atomic ratio of 0.017 for NO decomposition. The

reaction conditions are the same as for Fig.1.
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Fig. 5. Effect of CeO, addition on the catalytic activity of Ba/
Y,0; for NO decomposition, where Ba loading was fixed at 8.0
mol%. The Ce content was changed from 5 to 20 mol% as

oxide. The reaction conditions are the same as for Fig.1.

Table 1. NO conversion on supported alkaline earth metal oxide (10.9 wt%) catalysts for NO decomposition.

Catalyst NO conversion to N (%)
700 °C 750 °C 800 °C 850 °C 900 °C

Ba/Y>03 4.4 7.6 15.7 21.1 41.0
Ba/MgO 8.4 11.0 12.2 13.0 35.5
Ba/La,03 <1 <1 <1 1.7 21.5
Ba/Smy03 5.6 7.1 14.5 13.6 36.1
Ba/ALOs <1 <1 <1 <1 <1
Ba/Si0; <1 <1 <1 <1 <1

The reaction conditions are the same as for Fig.1.
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Fig. 6. Diffuse reflectance FT-IR spectra rcorded in flowing
1000 ppm NO/He on Ba (8) /Ce (10) /Y,Os at 400, 500 and
600 ° C for 30 min.
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Fig. 7. Product responses following the replacement of '“NO/
He with "NO/He in the reaction stream on Ba (8) /Ce (10) /
Y,0; at 900 ° C. Conditions: NO = 1000 ppm, gas flow rate =
30 cm’-min’, catalyst weight = 0.5 g.
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