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The Westmoreland 
group discovers

Reaction kinetics 
and mechanisms

to advance energy 
and sustainability

Why?
• As ChEs, we apply the molecular 

sciences -- chemistry, biology, and 
materials science.

• As researchers, we create 
discoveries and innovations.

Technological impacts: 

• Preventing and destroying 
pollutants from fuels and PFAS.

• Recycling polymers thermally.
• Biomass conversion to liquid fuels 

and their clean use. 
• New homogenous catalysts.
• Chemical looping for manufacturing.
• Ozone-safe and GWP-safe 

fluorocarbon refrigerants. 

For more about 
our research 
and group:

How?
• Pyrolyze/analyze with GCxGC/ToF-MS:

• Create accurate molecular mechanisms 
using computational quantum chemistry 
and data science:

• Apply in reactive-flow modeling

Our recent exciting development: New 
reactions to improve incineration of 
PFAS “forever chemicals”:

www.cbe.ncsu.edu/westmoreland
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Water and 
Other OHs Can 
Catalyze Cellulose 
Decomposition, a 
First Step to Bio-Oil 
(see page xxx)
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Effective incineration makes only HF and CO2;
Here are major products from incomplete 
incineration of perfluoro-octanoic acid (PFOA) at 
750°C, predicted for the EPA Rainbow Incinerator
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