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Relationship between Mixed and Pure Gas Self-Diffusion for Ethane and Ethene in ZIF-8/6FDA-DAM Mixed-Matrix Membrane by Pulsed Field Gradient NMR
Mueller, R.; Hariharan, V. (U. of Florida, Chem. Eng.); Zhang, C.; Lively, R. (Georgia Institute of Technology, Chem. Biomol. Eng.) and Vasenkov, S. (U. of Florida, Chem. Eng.)
Introduction 

Mixed-matrix membranes (MMMs) are advanced membranes formed by dispersing fillers such as metal organic frameworks (MOFs) and zeolites in polymeric matrices. In particular, MMMs formed by dispersing ZIF-8 particles in polymer matrices showed a promising performance in separations of olefin/paraffin mixtures including ethane/ethene and propane/propene mixtures. Until very recently, transport properties of MMMs were measured exclusively by macroscopic techniques such as permeation methods. 
Experimental 

ZIF-8/polymer MMM was prepared in the laboratory of Prof. Ryan Lively. 13C PFG NMR was used to study diffusion of ethane/ethene mixture and the corresponding one component gases inside this membrane. The measurements were performed using a wide-bore 17.6 T Bruker BioSpin spectrometer located at AMRIS, University of Florida.
Results and Discussion


Fig 1 compares the ethane and ethene diffusivities in the MMM containing the ethane/ethene mixture with the corresponding diffusivities in the MMM loaded with one-component gases. These data allowed making the following conclusions: (i) for each gas the presence of another gas in the ZIF-8 particles does not change its diffusivity, and (ii) the presence of the slower diffusing ethane slows down the diffusion of faster diffusing ethene in the polymer phase of the MMM.
Conclusions

This work compares microscopic diffusivities of gas molecules in the MMM loaded with the gas mixture and the corresponding one-component gases. 
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Fig.1 The ratio of the sorbate (ethane or ethene) diffusivities in the MMM sample loaded with the gas mixture and with the pure gas plotted as a function of diffusion time for: (a) diffusion in the ZIF-8 phase of the MMM and (b) diffusion in the polymer phase of the MMM. 












