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Ceramic Foam Based
Catalytic Converter Substrate

The invention addresses the application of ceramic foams as
converter substrates for the aftertreatment of motor vehicle
exhaust gases. Such systems increase the efficiency of the ca-
talytic converter itself, improve the evaporation and mixing
of added reactants (e.g. urea) and optimize the loading and
regeneration of downstream particle filters.

Invention

Unlike standard, honeycomb type catalytic substrates, ceramic foam based systems ho-
mogenize the flow as well as the thermal and chemical loads inside the converter. The flow
of exhaust gases inside the foam is turbulent, leading to improved heat and mass transfer
characterized by significantly higher sherwood and nusselt numbers compared to the la-
minar flow inside honeycomb substrate channels. 

The ceramic foams developed represent a promising concept, since they redistribute the
flow of exhaust gases thus enhancing turbulence and the mixing of species, without in-
creasing flow resistance to prohibitive levels. They can initiate, facilitate or balance com-
plete oxidation of unburnt HCs and CO, oxidize a substantial fraction of particulates while
generating required reactants for the following aftertreatment step. The turbulent flow in-
side the ceramic foams permits short overall lengths for high conversion rates. The relati-
vely low material and manufacturing costs are an additional important aspect.

In urea based SCR (Selective Catalytic Reaction) nitrogen oxide reducing systems, the eva-
porative characteristics of the liquid reactant and the mixing of NH3 with NOx are impro-
ved by the turbulent flow through the ceramic foam based catalytic converter. (Figure 1) 
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With an aftertreatment system consisting of an oxidation catalyst and a particle filter, the
loading of the filter with soot and ash as well as the thermal and chemical loads will be
more homogeneous downstream of a ceramic foam based catalytic converter. (Figure 2)
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