
•Demand growth for chemical commodities, plus 
the high energy intensity of separations used in 
commodity production, present opportunities.  
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Economical Large Scale Advanced Membrane & Sorbent Strategies 

•Membranes and sorbents, offering up to 10X reductions in process                     
energy intensity and CO2 emissions, enable many opportunities. 

  

•An approach is outlined to pursue these opportunities and to provide 
competitive advantages and environmental benefits. 

 
 

 

•Numerous attractive targets exist :  
o high CO2 & H2S natural gas decontamination  
o olefin-paraffin debottlenecking  
o n-C4/i C4 debottlenecking 
o CO2 capture from flue gas 
o shale gas “flow back” and natural gas liquids capture 
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Polymer-derived advanced materials in hollow fiber formats allow optimizing 
selectivity performance vs. manufacturing costs 
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B = crosslinked polymers 
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Example high pay-off target: purification of high CO2 content natural gas 
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Swelling-induced plasticization of cellulose acetate membranes increases 
CH4 vs. CO2 permeability so CO2/CH4 selectivity falls and  undermines 

practical utility in aggressive feeds 
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Swelling-induced plasticization of 
cellulose acetate membranes 

increases CO2 permeability, but 
CO2/CH4 selectivity falls badly in 

aggressive feeds 
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Hybrids & CMS have size discrimination abilities beyond those of polymers 
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A= simple polymers         
B = X-linked  
C = hybrids 
D = carbons 
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Technical & economic evolution occurs easily on the polymer fiber manufacturing platform 
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Finding ways for “other” advanced materials  (e.g., ceramics and zeolites) to be added to the fiber 
manufacturing platform would enable their use when materials A-D (above) are inadequate!   
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