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Effects of reductants and steam on the palladium-catalyzed reduction of NO
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Abstract: Besides controlling NO, emissions, reducing the emissions of secondary pollutants including
N20 and NH;3 is required to meet the strict emission regulations. In order to understand the effects of
exhaust gas components on catalytic NO, reduction, NO conversion as well as the formation features of
N20 and NH3 were tested on a catalytic activity simulation evaluation device and the catalytic reaction was
carried out by using a self-prepared three-way catalyst under different reductants and at different
concentrations of CO and steam. It was found that N,O formation was significantly ascribed to the
catalytic reduction of NO by CO, because of the synergistic effect of active oxygen species on the catalyst
surface. And the amounts of NH; formation were positively correlated with the reaction temperature in the
range of 150~400 °C. Introducing water vapour led to an increase in N>O and NHj3 contents and the
adsorption of H>O molecules on the catalyst surface inhibited the consumption of reactive oxygen species.
Increasing CO concentration would reduce N>O formation but promote NH3 generation.
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Tab.1 Composition of gas mixture for catalytic performance test.
80
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No. g6 H CO o6 g6 HO N s 70
1 1000 023% 0 0 0 10% B & 60-
2% 1000 0 1.0% 0 0 10% B °§ 501
3% 1000 0 0 1111 0 10% B g 401
4 1000 0 0 0 1000 10% B ~ 307 ——CiH,
20 ——H
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10
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b +C3H8
9 1000 0  1.0% 0 0 10% B 0] © ——,
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Fig.1 Curves of different reductants in the reaction gas stream
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Tab.2 Ts0 and T90 of NO conversion with different reductant

I 57 T50/°C T90/°C
H> 73 86
Cco 255 311

C3Hs 284 312
C3Hs 330 346
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Fig.2 H>-TPR profiles of fresh and used catalyst samples in the

reaction gas stream with different reductants
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Fig.3 Curves of different steam concentrations in the reaction gas stream
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Fig.5 Curves of the reaction gas stream with different CO concentrations
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Tab.4 Tso and Too of different CO concentration conditions.
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