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Abstract:
Carbon Molecular Sieve (CMS) membranes have separation performance that greatly surpasses the tradeoff curve of the polymeric membranes. At equal or higher selectivity, the permeabilities in the CMS membranes are at least 10-100 times higher than the best polymeric membranes. Despite the advanced separation characteristics, it has been challenging to make CMS membranes with submicron discriminating layer, compared to that of the state-of-the-art polymeric membranes (~0.1 micron). The struggle to achieve a thin film CMS membrane can potentially be avoided if a new highly permselective CMS material can be discovered. 
Self-standing CMS membranes have been made from dense melt extruded polyvinylidene chloride (PVDC) copolymer films using a facile two-step pyrolysis process. The effect of copolymer composition, pretreatment temperature, and final pyrolysis temperature were systematically investigated. The new PVDC CMS membranes have about 50% higher micropore volume than those derived from Matrimid® polyimide. Therefore, the gas permeabilities were 5-10 times higher in the new PVDC CMS membrane than those in the Matrimid®[footnoteRef:1] CMS membranes. Contrary to the previous finding that PVDC CMS has molecular cutoff pores larger than 5 Å, we found the new self-standing PVDC CMS membranes have molecular cutoff size in the range of 2.6-4.3 Å which is suitable for many industrial gas separations. The gas permeabilities were maximized when the final pyrolysis temperature was 550⁰C. A 2 mil membrane made from a PVDC - 4.8% methyl acrylate copolymer, pretreated at 150 ⁰C and pyrolyzed at 550 ⁰C had a hydrogen permeability of 7870 Barrer with a H2/CH4 selectivity of 167. The same membrane showed permeability/selectivity performance of 3920/78 for CO2/CH4 and 128/6.4 for C2H4/C2H6. The new PVDC CMS membrane also showed very stable separation performance under nitrogen for one month.  [1:  Registered trademarks of Huntsman Corporation] 





	
	
	
