Gas diffusion as a probe for intrinsic microporosity.
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Polymers of intrinsic microporosity (PIMs) form a novel class of polymers with promising performance in the field of gas and vapour separation membranes. They owe a series of remarkable properties to their rigid and highly contorted polymer backbone, which prevents efficient packing [1] and causes a high free volume and unusually high gas permeabilities.
In the present paper, we will study the transport properties of PIMs in comparison with other polymers commonly used for gas separation membranes via detailed analysis of the diffusion behavior. Fig. 1 shows the diffusion coefficient of PIM-BTrip-TB [2] in comparison with the rubbery poly(ether-amide) PEBAX® 2533 [3] and another high free volume polymer Teflon AF2400 [4]. The figure confirms the high molecular sieve-like [5] size-selectivity for the larger gas molecules due to the extremely stiff polymer structure. It also evidences the presence of two distinct trends in the size-dependence of the diffusion coefficient for small (He and H2) and large molecules (N2, O2, CO2, CH4), which seems to be a typical characteristic of PIMs.
In this work, we will discuss how this behavior is related to the polymer structure via experimental analysis of the diffusion coefficient and via molecular modelling of the polymer structure and its free volume distribution.
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	Figure 1. Diffusion coefficient in different polymers as a function of the effective molecular diameter of the gas [6].
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