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Influence of the Exposure to Hydrogen Sulfide on Transport Properties of Zeolitic Imidazole Framework-8
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Introduction 

Zeolitic imidazole frameworks (ZIFs) are promising porous materials for applications in catalysis, sorption and separations involving natural gas, biogas and crude oil or oil products. Since H2S can be present in fluid mixtures used in many of these applications it is important to have fundamental understanding of its influence on the ZIF transport properties. 
Experimental 

13C and 1H pulsed field gradient (PFG) NMR at 14 and 17.6 T was used to study self-diffusion of 13C-labelled ethylene and carbon dioxide in ZIF-8 at 296 K before and after the exposure of the ZIF-8 sample to hydrogen sulfide. The sample was loaded with H2S by equilibrating it with the H2S/N2 gas mixture (5% H2S and 95 % N2 by weight) at 0.9 atm for 8 hours at 298 K. 
Results and Discussion


Fig. 1 presents examples of the 13C PFG NMR attenuation curves measured at 14 T for the probe molecules (ethylene and carbon dioxide), which were used to assess transport properties of the as-prepared and H2S exposed ZIF-8 samples. Selected attenuation curves were also measured using 1H PFG NMR at 14 T (labelled as 1H in the figure) and using 13C PFG NMR at 17.6 T (labelled as 188.6 MHz in the figure). A good agreement between the attenuation curves measured at different field (for carbon dioxide) or using different nuclei (for ethylene) and otherwise the same conditions confirms the absence of any measurement artifacts in our data. Likewise, a good agreement observed between the attenuation curves measured for each sorbate in the as-prepared and H2S-exposed ZIF-8 shows that the measured diffusivity is not influenced by the H2S exposure.
Conclusions

While a number of structural characterization techniques used in our study show notable changes in the ZIF-8 structure before and after its exposure to H2S, PFG NMR measurements reveal no changes in the microscopic diffusivities of probe molecules. This is a promising result for applications of ZIFs in separations of gas mixtures, which include a trace H2S impurity.
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	Fig. 1   PFG NMR attenuation curves measured at different diffusion times for (a) ethylene and (b) carbon dioxide in the as-prepared and H2S-exposed ZIF-8 samples at 298 K using the13-interval PFG NMR sequence.


