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Motivation 
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Ɇ Understanding particulate oxidation 
kinetics can lessen the fuel penalty, 
allow greatest possible efficiency 
advantage for diesels. 

Ɇ Control of particulate oxidation 
remains the most challenging issue. 

Ɇ Too frequent regeneration is inefficient 
and expensive in fuel. 

Ɇ Infrequent regeneration can lead to  
engine inefficiency and/or uncontrolled 
regeneration events that may damage 
the catalyst. 

Ɇ Currently, soot oxidation routines in 
DPF models treat thermal and catalytic 
reactions as parameterized global 
reactions fit to data. 
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Diesel particulates form from incompletely burned 
aromatics in fuel-rich regions of the flame 

ÅPrimary particles form first, function of fuel,T,P, t, and then link together 
form aggregates and agglomerates. 

 

Primary Particles Aggregates 

Agglomerates 

Dec conceptual model of PM formation, SAE 970973 



Objectives 

ÅMeasure the O2 and NO2 oxidation reactivity of a 
representative range of diesel engine particulates 
generated under highly controlled conditions 

ÅCorrelate reactivity variations with engine parameters 
and fuel type 

ÅRelate reactivity variations to fundamental differences 
in particle morphology and chemistry 

ÅDevelop oxidation kinetic expressions and parameters 
suitable for DPF modeling and control. 
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Approach: Measure reactivity, chemical 
composition, surface area, and microstructure of 
engine-generated PM samples  

PM generation on Diesel engine dynamometers 

Mercedes Benz 1.7L & Cummins ISL engines 

Multiple fuel blends (conventional and biodiesel) 

Steady operation at different speeds/loads 

Highly controlled PM sampling protocols 

Microscopic Analysis 
(TEM) 

Chemical Analysis 

Kinetic Studies, BET 

Powder PM samples 
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