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The present paper is based on the author’s research during his doctoral study at The Ohio State University between 2002 and 2007 under the advisory of Dr. W.S. Winston Ho. 
High purity hydrogen has seen increasing demands as an important raw material in many industrial processes and the fuel for fuel cells. In the United States, most hydrogen is produced by steam reforming of natural gas followed by the water gas shift reaction. The resulting syngas contains hydrogen, carbon monoxide and carbon dioxide. The separation of CO2 from syngas is a critical step in obtaining high purity hydrogen, and the current industrial technologies for CO2 removal from syngas include amine scrubbing and pressure swing adsorption. The typical industrial process conditions for CO2removal from syngas require feed pressures higher than 200 psia and temperatures ranging from 100 to 200oC, which have been challenging for polymeric CO2-removal membranes. 
In the present study, polymeric CO2-selective membranes were synthesized and studied specifically for the high-pressure syngas purification. CO2/H2 separation at feed pressures higher than 200 psia and temperatures ranging from 100 to 150oC was investigated. The effects of feed pressure, type of porous support, temperature, and permeate pressure were investigated using a simulated syngas containing 20% carbon dioxide and 80% hydrogen. The membranes synthesized showed the best CO2 permeability and CO2/H2 selectivity at 110oC. At a feed pressure of 220 psia, the CO2 permeability and CO2/H2 selectivity reached 756 Barrers and 42, respectively, whereas at a feed pressure of 440 psia, the CO2 permeability was 391 Barrers and CO2/H2 selectivity was about 25.  

