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Abstract

Monolith reactors are widely used in catalytic after-treatment systems (e.g. TWC, DOC,

LNT and SCR). One major challenge in exhaust after-treatment is reducing cold-start emis-

sions which account for a significant fraction of the total emissions. While front-end ignition

is technically possible with high PGM loading and/or transient heating of the monolith, it

may not be economical or feasible, especially for low exhaust gas temperature. In such cases,

back-end ignition followed by a fast upstream creeping reaction zone provides a feasible way

to reduce cold-start emissions. In this work, the upstream creeping reaction zone is investi-

gated in detail using modeling approach. The influence of various design parameters (e.g. solid

thermal conductivity and heat capacity) and operating conditions (gas velocity, inlet tempera-

ture/concentrations) on the creep velocity is determined and summarized. Phase diagrams and

analytical criteria for reaction zones to creep upstream are also presented. The phase diagrams

and criteria can provide guidance for design and control of reactors used in after-treatment

systems.
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