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Introduction 

Metal-organic frameworks (MOFs) is an emerging class of nanoporous materials that exhibit organic/inorganic hybrid crystalline lattices with well-defined nanopores. These nanopores exhibit sizes comparable with sizes of small gas molecules. Zeolitic imidazole frameworks (ZIFs) is a subclass of MOFs. They have zeolite-like structures composed of tetrahedrally-coordinated transition metal ions which are connected by organic imidazolate linkers. ZIIFs are very promising materials for applications in separations and catalysis involving gas molecules. Substitution of metal ions in ZIFs can be used to tailor their transport properties. In this initial study the goal was to elucidate a difference in transport properties between ZIF-8 crystals containing Zn and Co, i.e. between Zn-ZIF-8 and Co-ZIF-8. The materials were fabricated in the laboratory of Prof. Jeong (Texas A&M U.). 
Experimental 

13C PFG NMR was used to study diffusion of ethylene inside Zn-ZIF-8 and Co-ZIF-8 particles. The measurements were performed for different diffusion times between 10 and 40 ms at 298 K using a 14 T spectrometer (Bruker Biospin) located at AMRIS, University of Florida. Magnetic field gradients with the amplitude of up to 16 T/m were generated using diff30 diffusion probe and Great60 gradient amplifier (Bruker BioSpin). The samples of ZIF-11 were loaded with ethylene at the loading pressure of 10 atm.  In addition, a sample of Co-ZIF-8 loaded with CO2 at the loading pressure of 10 atm was also prepared and measured.  
Results and Discussion


13C PFG NMR attenuation curves measured for ethylene diffusion in Zn-ZIF-8 were monoexponential for all diffusion times used in the measurements. This result indicates that all ethylene molecules diffuse with the same diffusivity inside the particles of Zn-ZIF-8 and that the diffusion mechanism corresponds to that of normal diffusion. The measured diffusivity was independent of the diffusion time. It was found to be in agreement with the ethylene diffusivity in ZIF-8 measured under similar experimental conditions in our previous study.1 


Diffusion measurements of the Co-ZIF-8 sample loaded with ethylene were prevented by a significant line broadening and the corresponding reduction in the T2 NMR relaxation time in comparison to the Zn-ZIF-8 sample. Such extreme line broadening can be due to (i) presence of metal nanoparticles or other paramagnetic and/or diamagnetic impurities, and (ii) extreme confinement in micropores resulting in significant restrictions of molecular re-orientation. Similar line broadening effect was also observed for Co-ZIF-8 loaded with CO2, which is a smaller molecule than ethylene. The sample of Co-ZIF-8 was sent back to the laboratory of Prof. Jeong for further purification. 
Conclusions

13C PFG NMR measurements of ethylene diffusion in Zn-ZIF-8 were successful. However, similar measurements in Co-ZIF-8 were prevented by a severe reduction in the 13C T2 NMR relaxation time. A new attempt will be made after an additional purification of the Co-ZIF-8 sample. 
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