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Carbon Molecular Sieves – A kinetic study
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Carbon Molecular Sieves (CMS) are unique materials which are widely used in processes based on
pressure swing adsorption (PSA) for nitrogen generation by oxygen removal from air [1, 2, 3] and for
the enrichment of methane from biogas or landfill gas [4]. Steadily improved CMS were launched in
the last years to cover these applications. The recent materials are characterized by higher sorption ca-
pacities, compared to conventional CMS. However, in the common applications (e.g. PSA) the kinetic
parameters, like kinetic selectivities etc. are the most important properties. Therefore, investigations of
sorption kinetics and their temperature dependence are of great interest.

In this study, isotherms and Uptake-curves of CO2, CO, O2, N2, H2, Ar and CH4 on new CMS were
measured at 293 K, 313 K and 333 K. Further, Henry constants were extracted from Tòth parame-
ters. From these constants, thermodynamic selectivities for CMS at zero coverage under equilibrium
conditions were estimated and compared.

Different models, a diffusion model and a surface-resistant model were applied to describe the
experimental Uptake-curves. In addition, kinetic selectivities were calculated from Uptake-curves and
Henry constants and finally compared to thermodynamic selectivities. This comparison serves as a
qualitative assessment for the possibility of gas separation depending on molecular size by the kinetic
effect. It can be shown, that the separation performance of CMS will be much better characterized by
kinetic selectivities.
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