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Gas Permeation Properties of Carbon Molecular 
Sieve Membranes Prepared in Alkali Metal- 

Organic Solvent Systems 

H. SUDAa, A. WENZELb, H. YANAGISHITAa and K. HARAYAa 

aNational Institute of Muterials and Chemicul Research, I -  I Higashi, Tsukuba 
305, Japan and bGKSS Research Center; KantstxSS, 14513 Teltow, Germuny 

Intercalation of alkali metals into carbon molecular sieve (CMS) membranes was studied to 
get new materials for gas separation. The preparation was carried out in ether solutions, con- 
taining phenanthrene and alkali metal. The mechanical stability was satisfied for potassium 
doped CMS, prepared in MeTHF. XRD analysis suggested a random stage structure for the 
modified membrane due to the low crystallinity of the original host carbon. Characterized by 
time- lag method some increase in the He and Nz permeability was observed by intercalation, 
because the graphite- like hexagonal layers were expanded and/or larger pathways were 
formed, so that the gas molecules could easily diffuse through. One membrane doped with 
potassium, followed by partial de- intercalation, exhibited an interesting perm- switch behav- 
ior at around 323 K. 

Keywords: carbon molecular sieve membrane; gas permeation; intercalation; alkali metal 
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EXPERIMENTAL 

RESULTS AND DISCUSSION 

Characterization of Membranes 
Faming a @mmthmc miid-anicm amplex with p&sium, m which the p&situn iuns arc 
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Permeation Properties of Membranes 

'ThepermeationjxupAsofh (rvIs K m m b x s w a e  cfiarataizedby Using He d N 2  as 

m l k d p f f a d e d  in F w  1 indicdte thitthermdifiedmembrane CMS-KI 
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FIGURE 1 Arrhcnius plots of He and Nz permeabilitics on the modified CMS membranes, 
CMS- K1 and K2andontheuriginal CMSmembrane(dotted Line). 
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FTGURE 2 Arrhenius plots for (a) diffusivity and @) Sorptivity of helium 
on the CMS- K2 membrane ( d i d  line) and on the original CMS membrane (dotted Line). 
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FIGURE 3 AnfKnius plots of Limiting mimp volume of CMS- K2 membrane. 
'The cOrzeSpOnding values for the original CMS membrane are also plotted by a d r M  line. 
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