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Background
An Internal Research Project investigated the
possibility of using the catalyzed DPF as a PM/NOX
control device on a diesel engine. The objective of
this work was to investigate whether or not the
catalyzed DPF had a TWC-type effect on NOX
emissions, and if so, why and to what extent when
used on a diesel engine operating at reduced A/F
ratio conditions.
Work Scope
The approach was a two-step test plan: first to reduce
the operating A/F ratio of the engine, close to
stoichiometric, with an acceptable engine-out smoke increase; and, second, to investigate the possibility of
using the catalyzed DPF (cDPF) as a PM/NOX control device at low A/F ratio operation.
Results
The achievements of this project include:
• Low A/F ratio operation, close to stoichiometric, was achieved and tuned for low soot emissions,
at five steady-state operating conditions, without the aftertreatment system installed.
• Two aftertreatment system configurations were tested: diesel oxidation catalyst (DOC) and
catalyzed DPF (DOC + cDPF) and cDPF alone. Both aftertreatment system configurations were
found to have a TWC-type effect when the excess exhaust O2 was reduced sufficiently and was
completely consumed by the DOC and/or cDPF.
• This effect was observed at slightly rich of stoichiometric operating conditions, for all five steadystate operating modes investigated:
- The measured NOX concentration reduction ranged from 88 to 99%
- The tailpipe brake specific NOX emissions were well below the 2010 on-highway emissions
standard
• The main reactions responsible for the observed NOX reduction were typical TWC-type reactions.
• The reduction in NOX did not result in production of N2O, but was associated with NH3 formation.
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