
Developing Thin Polymer 
Membranes for CO2

Reduction



Introduction
• In 2011, the Environmental 

Protection Agency (EPA) reported 6.7 
Billion  metric tons of carbon dioxide 
(CO2) released into the atmosphere.

• In 2014, the Clean Power Plan was 
introduced to reduce emissions 
nationwide by 30% before 2030.



• Industrial gas separation exists in many forms, but 
require significant energy inputs that involve a gas 
phase change. (Energy Intensive)

• Our goal was to create thin-film polymer membranes 
with imbedded CO2 philicity, or CO2 loving, that will 
passively select CO2 molecules over other flue gas 
molecules.

Our Approach



• Robeson’s “Upper Bound”
• Permeability and selectivity of polymer membranes

Problem and Research Directions



• Norbornenes:
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• Solution-casting
• Doctor blade

Film-preparation



Testing/Analysis
• Vc = Permeate Volume
• R = *.3145 J/mol K    
• T = 296 K    
• Am = Membrane Area    
• ∆P = Ballast pressure    

• ∂P
dt = CO2 flux slope

Permeance =
Vc

RTAm∆P
∂P
dt

Permeability = Permeance � Thickness

Selectivity (α) =
Permeability of CO2

Permeability of N2



• High-vacuum gas permeation system – Pressure differential in between 
the top and bottom of the sample chamber that is separated only by 
the polymer membrane.

Testing/Analysis



• Although not surpassing the 
upper bound, we were able 
to produce high weight 
polymers, with excellent 
thermal stability Td ≥362°, 
that displayed high CO2
permeability and enhanced 
CO2/N2 selectivity.

Results
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Thank you for your time!

Questions?
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