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Description 
CAT® three-way catalysts reduce exhaust emissions 
from gas-fueled, spark-ignited reciprocating engines. 
Such engines are used extensively in the processing of 
oil and gas, especially rich-burn (stoichiometric) natural 
gas engines.  The catalyst features a flow-through 
honeycomb substrate coated with a high-performance 
catalyst housed within a stainless-steel canister. It can 
be fitted with a silencing needle.  Exhaust gas from the 
engine passes over the catalyst where a chemical 
reaction takes place to simultaneously reduce NOx, CO, 
and HC emissions. A closed-loop air-fuel ratio controller 
is required to maintain the correct oxygen 
concentration in the exhaust to facilitate maximum 
catalyst performance.  If a facility does not have a 
controller, Finning (Canada) can supply one. The Three-
Way Catalyst performs two different functions during 
three-way conversion: oxidation and reduction. 

Oxidation: 
During the oxidation process, the catalyst transforms pollutants into harmless gases through oxidation 
(or burning), by combining them with an oxygen source in the exhaust. Carbon monoxide and 
hydrocarbons are combined with oxygen from the NOx molecule to become carbon dioxide and water 
vapor. 

Reduction: 
Unlike oxidation, reduction is a process of removing oxygen from compounds. Nitrogen oxides (NOx) 
formed in the combustion process are reduced by removing oxygen to form nitrogen and carbon dioxide 
(CO2) through reduction, which is promoted by the catalyst. 

Technology Group 
Engines and Compressors – Facilities Design and Equipment 

Site Applicability 
Any facility operating a rich burn natural gas engine. 

Emissions Reduction and Energy Efficiency 
The Three-Way Catalyst reduces up to 98% of NOx emissions, up to 95% of carbon monoxide emissions, 
and up to 90% of hydrocarbon emissions.  
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Economic Analysis 
Capital Cost: Capital costs vary depending on the size of equipment required and specific 

silencing needs.  
 

Installation Cost: Installation costs are site specific.  Specific figures were not provided. 
 

Operating Cost: The Finning Three-Way Catalyst does not create any additional operating costs. 
 

Maintenance Cost:   The Finning Three-Way Catalyst does not create any additional maintenance 
costs. 
 

Carbon Offset 
Credits: 

Although the catalyst itself does not qualify for carbon offset credits, it is 
possible the equipment could be used as part of a larger carbon reduction 
strategy. 
 

Payback, Return on 
Investment and 
Marginal Abatement 
Cost: 

As an emissions compliance device, the catalyst does not offer a specific, 
measurable ROI. 

Reliability 
Expected Lifetime:  The catalyst is expected to last 16,000 to 20,000 hours. 

 
Maintenance:  The catalyst is a passive device, and therefore does not require any additional 

maintenance. 

Safety 
As an exhaust component, skin temperature of the three-way catalyst can be very hot.  Some protection 
can be achieved by installing insulating blankets. 

Regulatory 
The catalyst is not subject to any CSA requirements.  It may be used to assist in compliance to Multi-
Sector Air Pollutants Regulation (MSAPR) and/or AER air emissions requirements. 

Vendor Information 
Company Name:   Finning (Canada) 
Company Website: http://www.finning.com/en_CA.html 
Product Website: www.cat.com – Select region and search for “three-way catalyst” 
Contact Person: Licinio Pereira 
Contact Phone#: (403) 731-4659 
Contact Email: lpereira@finning.com 
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