Adsorptive removal of sulfur compounds using Cu2+-based porous coordination polymers
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[bookmark: _GoBack]Abstract
Adsorptive removal of toxic substances is of crucial importance both in industry and in living environments. In general, porous materials such as zeolites and activated carbons are used as the adsorbents. Ag-Y zeolite is widely used for the adsorptive removal of sulfur compounds from natural gas at ambient temperatures in fuel cell cogeneration systems in spite of its low adsorption capacity and high cost. For the purpose of a more efficient and simple process, new types of porous materials for adsorbents are strongly required. In recent years, porous coordination polymers (PCPs) or metal‒organic frameworks (MOFs), which have high surface areas and act as molecular sieves owing to their micropores, have been studied due to their potential applications in gas storage, molecular separation and catalysts[1, 2]. PCP/MOFs, as adsorbents, offer the advantages of having high surface area, ordered structures, and adjustable chemical functionality. the unique adsorptive reactions of various materials have been reported[3, 4]. 
Herein, we applied porous coordination polymers (PCPs) to adsorbents for the removal of sulfur compounds and also investigated how the metal ions highly dispersed in PCPs affected the adsorption capacity and how the open metal sites functioned as the adsorption sites[5]. HKUST-1, which is composed of Cu(II) and trimesate, was examined to remove methanethiol (MT) from hydrocarbon gas at 30 °C. As a result, HKUST-1 showed high sulfur adsorption capacities for MT (8.4 wt%), compared with those on Ag-Y zeolite (3.0 wt%). Spectroscopic study revealed that a MT was adsorbed on Cu(II) site to produce a dimerized dimethyldisulfide (DMDS) accompanied by a reduction of Cu(II) to Cu(I). 
To conclude, we have utilized HKUST-1 for the adsorptive removal of MT from hydrocarbon gas. It was experimentally shown that highly dispersive Cu(II) sites in HKUST-1 are effective for the removal of sulfur compounds.
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Fig. 1　Breakthrough curves of total sulfur concentration for MT adsorption.
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