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N.O formation mechanism of diesel engine exhaust close-coupled SCR catalyst
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Abstract: The mechanisms of N,O formation during NO, reduction over close-coupled selective catalytic reduc-
tion (cc-SCR) catalysts for diesel engine exhaust were investigated by small-sample catalysts test combined with
numerical simulations. Research results indicate that N,O is formed at both low (170—300 “C) and high (>300 C)
temperatures over cc-SCR catalysts. At high temperatures, N,O is formed as a byproduct through the oxidation of
NH;. However, at low temperatures, the N,O formation pathway differs from the ammonium nitrate (NH,NO;)
decomposition pathway observed in conventional SCR systems commonly used in China VI diesel vehicles. Con-
sidering the absence of upstream diesel oxidation catalyst (DOC) for NO oxidation and the inhibitory effect of wa-
ter vapor (vaporous state) on NH,NO; formation in the cc-SCR system, a low-temperature N,O formation mecha-
nism via the non-ammonium nitrate pathway was introduced and the single-site kinetic model was utilized during
the simulation. The modified reaction mechanisms incorporate temperature-dependent N,O formation, enabling ac-
curate prediction of N,O volume fractions at a space velocity of 40 000 h™' across the temperature range of 170 C to
450 ‘C. Furthermore, the impact of NH; coverage on N,O formation was also studied. Results demonstrate that
N,O formation rates increase with higher NH; coverage. Additionally, O, enhances N,O production at elevated
NHj; coverage by promoting NH; dehydrogenation.
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Tab.1 Parameters of catalyst and reactor

BWIRSLEPICHEE (4 - em™) 62
HEAL TR 2R /mm 0.05
AR E /mm 76.2

H AR E AR /mm 25.4
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Tab.3 Reaction kinetic parameters of Cu based cc-SCR

S TR T A,/s TEALAE Eui/ (kI mol ™)
R(1) 1.0 0
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R(5) 3.5%10" 120

R(6) 3.3x10" 127

R(7) 70 000.0 123
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Tab.4 Critical NH; coverage for N,O formation reaction
at different temperatures
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Comparison of measured and simulated values of
volume fractions for each component in the stan-
dard SCR reaction process after modifying reac-
tion mechanisms
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Fig.10 Comparison of measured and simulated values of
volume fractions of gas species in SCR reactions
under transient conditions at 300 ‘C with and
without NH; storage
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