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Diesel Engine Emission
Reduction



Types of Catalytic Converters

A 3-Way Converter
A Lean NQ Catalyst
A NOx Absorber

A Selective Catalytic Reduction (SCR), Urea
System

A Particulate Trap



Operation of a 3Vay Converter

A A 3-way converter has an oxidation and reduction
catalyst

A Starts with an oxidizing reaction in which oxygen
and carbon monoxigess combined to form
harmless carbon dioxide:

O, +2CO- 2CQ,
Reduction is then accomplished in two stages:
4HC +5Q - 2H,O0 + 4CQ
2NO + 2CO- N, + 2CGQ,



Oxidating catalytic converter principle

Metal casing _ Cellular structure

Ceramic monolith  Precious metal coating



Lean NOx



Introduction

1. Diesel engines because of their reliability and efficiency are a
popular mobile source.

2. The diesel engine operates at higher compression ratios and
with leaner fuel mixtures and produces lower carbon monoxide
and hydrocarbon emissions.

3. The oxygen-rich environment leads to higher nitrogen oxides n
the form of NO.

4. Catalysts selectively promoting the reduction of NOx by HCs
in a lean environment have been termed lean NOx catalyst “LNC”.

5. The two groups that have shown most promise are, Copper
exchanged zeolite Cu/ZSMS, and Platinum on alumina Pt/AlO,.



The Lean NOx mechanism may be represented by two reactions,
the ox1dation of the hydrocarbon and the reduction of nitric
0xide:

CH, + (x+y4)0, - xC0,+(y2)H0
NO +CH, + (x+y4-%)0, -xC0,*(y2)H0 + )N,



SUMMARY OF LEAN NOx TECHNOLOGY

Issues:

*Platinum catalysts generate large amounts of N,O (currently not
regulated, green house gas).

The temperature window of the catalyst 1s narrow leading to
limitations 1n cycle efficiency.

*Pt catalyst have increased SO, activity leading to increased
sulfate particulate.



NOXx Absorber






