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The transport of gases in polymer membranes has wide implications in diverse industrial applications
and advancing knowledge in this area could facilitate the design of membranes with improved
performance [1]. In this regard, nuclear magnetic resonance, NMR, is able to provide a wealth of
information on different kinds of samples and processes at molecular level. Thus, NMR allows the
study of small molecules dynamics in a medium and correlation of the results with its physicochemical
properties [2].

In this communication, measurements of diffusion coefficients of pure and mixed gases (13C0O2, CH4,
C2H4) in amorphous polymers (polyimide, polycarbonate) below the glass transition temperature with
multinuclear pulsed gradient spin echo (PGSE) NMR are described. In addition, NMR spin-lattice and
spin-spin relaxation times, and solubility coefficients are determined to characterize the behavior of
sorbed gases and the transport phenomenon in glassy polymer membranes. The relaxation times
results show evidence of only one type of population of sorbed gas molecules in the membranes. The
solubility coefficients determined with 1H and 13C NMR spectroscopy are in good agreement with
those in the literature. It is observed that the diffusivity of hydrocarbons in the polymers studied
exhibited a non-Fickian behavior, while the diffusion of 13CO2 followed Fick’s laws. In gas mixtures,
the presence of highly condensable gases (13C0O2 and C2H4) in the membranes, even at low
concentration (partial pressure < 3 bar), changes the mobility of polymer chains increasing the diffusion
coefficient of CH4.

[1] M. Galizia, W.S. Chi, Z.P. Smith, T.C. Merkel, R.W. Baker, B.D. Freeman. Macromolecules, 50,
7809 (2017).
[2] L. Garrido, J. Guzman. J. Phys. Chem. B, 116, 6050 (2012).
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