Niobium-exchanged mesoporous silicates as catalysts for ethylene epoxidation
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[bookmark: _GoBack]With the increased availability of ethane as a collateral product from shale gas recovery, alternate ethylene oxide (EO) technologies that eliminate CO2 as byproduct has gained renewed importance. This talk will present investigations on niobium (Nb)-incorporated TUD-1 (amorphous mesoporous silicate) as potential epoxidation catalysts. Nb was incorporated in varying amounts into TUD-1 support, synthesized by a sol-gel technique where niobium chloride (NbCl5) was used as the Nb precursor. The resulting materials, termed as Nb-TUD-1, showed Type IV adsorption isotherm typical of TUD-1 type mesoporous structures. The BET surface area of Nb-TUD-1 decreased from approximately 628 m2/g to 358 m2/g with an increase in Nb content from 1.6 to 12.2 wt.%. Average pore diameter varied from 4.4 nm at the highest Nb loading to 7.3 nm at the lowest loading. It was noticed from diffuse reflectance UV-Vis spectra of Nb-TUD-1 samples that NbO4 tetrahedral units and oligomeric NbO4 units co-exist at all the loadings. In all materials, no band characteristic of bulk crystalline Nb2O5 was evident. The synthesized materials showed ethylene epoxidation activity at mild temperatures (35 °C) and pressure (50 bar), using H2O2 as oxidant and methanol as solvent. No detectable CO2 was observed as byproduct. The measured epoxidation activity is in the range of (341~1,000 mg EO/h/g Nb), similar in magnitude to those observed with Ag-based catalyst used in conventional process (700-4,400 mg EO/h/g Ag) and homogeneous Re-based catalyst (1,610~4,970 mg EO/h/g Re).[1] However, Nb leaching and H2O2 decomposition are major drawbacks. Catalyst modification by silylation and similar pretreatment dramatically decrease Nb leaching and H2O2 utilization. These results will be presented and discussed. 
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