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A practical form of CO2 capture at water-gas shift conditions in the IGCC process could 
serve the dual function of producing a pure CO2 stream for sequestration and forcing the 
equilibrium-limited shift reaction to completion enriching the stream in H2.  The shift 
temperatures, ranging from the low temperature shift condition of 260oC to the 
gasification condition of 900oC, limit capture options by diminishing associative 
interactions which favor removal of CO2 from the gas stream.  Certain sorption 
interactions, such as carbonate formation, remain available but generally involve 
exceptionally high sorbent regeneration energies that contribute heavily to parasitic 
power losses.  Carbon dioxide selective membranes need only establish an equilibrium 
between the gas phase and sorption states in order to transport CO2, giving them a 
potential energetic advantage over other technologies. 
 
Supported liquid membranes take advantage of high, liquid phase diffusivities and a 
solution diffusion mechanism similar to that observed in polymeric membranes to 
achieve superior permeabilities and selectivites.  The primary shortcoming of the 
supported liquid membranes demonstrated in past research has been the lack of stability 
caused by volatilization of the transport liquid.  Ionic liquids, which possess high CO2 
solubility relative to light gases such as H2, are excellent candidates for this type of 
membrane since they have negligible vapor pressure and are not susceptible to 
evaporation.      
 
A study has been conducted evaluating the use of ionic liquids including 1-hexyl-3-
methyl-imidazolium bis(trifuoromethylsulfonyl)imide in supported ionic liquid 
membranes for the capture of CO2 from streams containing H2.  In a joint project, 
researchers at the University of Notre Dame synthesized and characterized ionic liquids, 
and researchers at the National Energy Technology Laboratory incorporated candidate 
ionic liquids into supports and evaluated the resulting materials for membrane 
performance.  Improvements to the ionic liquid and support have allowed testing of these 
supported ionic liquid membranes at temperatures up to 300oC without loss of support 
mechanical stability or degradation of the ionic liquid.  Substantial improvements in 
selectivity have also been observed at elevated temperature with the best membrane 
currently achieving optimum performance at 75oC.   
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