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Decomposition Behavior of Urea in High Temperature Atmosphere

Tomohiko F URUHATA*I, Naoto SEKI and Masataka ARAI

! Dept. of Mechanical System Engineering, Gunma University
Tenjin-cho 1-5-1, Kiryu, Gunma, 376-8515 Japan

Recently, Urea-SCR system is used for reducing NOx emission from diesel engine. In the Urea-SCR system,
aqueous urea is injected into the exhaust gas flow where it evaporates and decomposes to NHj. It is necessary to clarify
the generation process of NH; in high temperature atmosphere for the improvement of NOx reduction performance. In
this study, the generation behavior of NH; and the mass reduction of solid urea and 32.5wt% urea solution were
measured in a high temperature vessel. As a result, the start of NH; generation became early and the maximum NH;
concentration increased with increasing temperature in the decompositions of both samples. The start of NH;
generation in the urea solution decomposition was later than that in solid urea decomposition owing to the evaporation
of water. Moreover, the amount of mass reduction rate was increased when N, was passed through the vessel. It
seemed that the reaction of urea was accelerated because reaction products were removed by the N, flow. As for the
residue after decomposition, the mass of residue decreased with increasing temperature in the decompositions of both
samples. The residues of them were decreased when N, was passed through the vessel under lower atmospheric
temperature conditions.
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Fig. 1 Experimental apparatus Fig.2 Measurement of NH; concentration in the vessel
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Fig. 3 Temporal changes of NH; concentration and mass of sample in solid urea decomposition
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Fig. 4 Temporal changes of NH; concentration and mass of sample in 32.5% urea solution decomposition
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Fig.5 Temporal changes of mass and internal temperature of in decomposition (with and without N, gas flow)
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Fig. 6 Examples of evaluation of mass reduction rate in decomposition
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Fig. 7 Arrhenius plot of mass reduction rate in decomposition
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Fig. 8 Ratio of dM/dt (with N, gas flow) to dM/dt (without N, gas flow)
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AERANE B HRE NN L7 LIk 2D TH D, - T, FHAIRET,N 200°CLL LTI ERIREDE
BII/NEWEEZ BN, REOBGIRICEBWNT, BERMNIEIZDORISTAE T 5035, FRHIRET,H 200C
PUTFOBAITIE, BEMEL RO OB RIS BN, BERNICEFEATBSE, RISERWTHHT o F
=72V BRLS Z LI X2 DOINCH T DIRED RN BN B2 D, £z, REO—HITXG)D LD
2, ) TER LA VT UBERISLTE Y Ly Mbiuret) &L 5 2 EAMBATNDD,
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Fig. 9 Effect of ambient temperature on mass of residue
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