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Diesel Emissions Basics

What causes engine exhaust emissions?

Â CxHy + [O 2 + 3.77N 2] Ą

CO2 + H 2O + N2



Diesel Emissions Basics

What causes engine exhaust emissions?

Â CxHy + [O 2 + 3.77N 2] Ą

CO2 + H 2O + N2 + O2 +

CO + HC + PM + NO + NO2 + é

DOC DPF NSC/SCR

DOC = Diesel oxidation catalyst
DPF = Diesel particulate filter
NSC = NOx storage catalyst
SCR = Selective catalytic reduction
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What causes emissions?

Â CO + HC are caused by incomplete combustion

È(rich mixtures, crevice volumes, flame quenching, etc.)

Source: [1]
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What causes emissions?

Â PM (soot) are formed due to liquid fuel 
evaporating and undergoing thermal and 
chemical transformations

Source: [1]
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What causes emissions?

ÂNOx are primarily formed due to high 
temperatures

ÈOnly dependent on local temperature and local 
species concentrations

È(Extended) Zeldovich Mechanism

O2 + N 2 Ą NO + N

N + O2 Ą NO + O

N + OH Ą NO + H

ÈGenerally independent of fuel used

ÈGasoline engines deal readily with NOX (and HC and 
CO) because of the 3-way catalyst
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Who the heck cares about NOx?

Â Causes smog (remember smog days?)

Â Causes respiratory problems

Who should care about NOx? YOU!
Source: [2]



Adapted from [3]
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Diesel Aftertreatment

Source: [6]



Diesel Aftertreatment

Source: [11]



NSC vs SCR

Both NSC (NOx storage catalyst) and SCR 
(selective catalytic reduction) are equally 
effective in dealing with NOx.

Â Both require a chemical reductant

Â Both have pros and cons



Source: [3]


