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• Significant component of future power 
generation

• Possible efficiency enhancement
• Potential to produce H2 or electricity
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Water-Gas Shift

• Conventional
−Catalyst Needed
−Cooling to 260oC
−Additional Steam

• Improvement through Separation
−Separation above 500oC: No Catalyst
−Cooling Only to Separation Temperature
−Only Stoichiometric Steam Required
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CO2 Selective Membranes:
Solution Diffusion
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Supported Liquid Membranes

Porous Substrate

Dense Substrate

Polymerized Liquid

Scovazzo, J. Membr. Sci. 238 (2004) 57.

Zou and Ho, J. Membr. Sci. 286 (2006) 310.

Tang, Macromolecules 38 (2005) 2037.
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Potential of Ionic Liquids

• Negligible Vapor Pressure
• Thermally Stable above 200oC
• High CO2 Solubility Relative to H2, N2, and CH4
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Step 1:  Proof of Concept
Membrane Testing

• Ionic liquids in porous polymer supports
• Ionic liquid saturated with water before testing
• Constant pressure flow system
• Pressure slightly greater than 1 atm
• Argon sweep
• Mixed gas permeabilities and selectivities
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Step 1:  Proof of Concept
Support Failure Limits Performance
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Step 2:  Support Improvement
Cross-linking Stabilizes Support
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Step 3:  Ionic Liquid Improvement
Facilitated Transport?
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• Probable Increase in Solubility
• Potential to Optimize for Higher Temperature
• New Rate Limiting Step at Low Temperature
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Step 3:  Ionic Liquid Improvement
Facilitated Transport Increases Performance
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Step 3:  Ionic Liquid Improvement
Stronger Complexes for Better Performance
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SILMs versus Polymers
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Summary 

• High temperature CO2 selective membranes may 
facilitate water-gas shift and enhance IGCC efficiency

• Ionic liquid membranes with cross-linked supports 
may be employed at water-gas shift conditions

• Ionic liquid based facilitated transport membranes 
have the potential for superior performance at elevated 
temperatures.
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