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Abstract (300 word limit)
The metal organic framework materials of [(CH3NH3][Mn(COOH)3] (MA-MnF), [(CH3CH2NH3][Mn(COOH)3] (EA-MnF), and [C3H5N2][Mn(COOH)3] (Im-MnF) were easily prepared under room temperature, and further employed as the highly-efficient catalysts for catalytic conversion of carbon dioxide into cyclic carbonates. The metal organic frameworks including MA-MnF, EA-MnF, Im-MnF were studied via several characterizations such as XRD, FT-IR, XPS, N2-adsorption, TG-DSC, CO2-adsorption and NH3-TPD. Interestingly, Im-MnF compound was observed to possess the highest catalytic activity among the studied compounds, which is associated not only with the amounts of basic sites, but also related to the nitrogen-containing species. Various reaction parameters including reaction temperature, reaction time, catalyst loading, reaction pressure as well as recyclability and coupling scope were explored. 97.27% conversion of allyl-glycidyl ether (AGE, TOF: 36.78 h-1) and 97.66% selectivity to allyl-glycidyl carbonate (AGC) were obtained under the explored optimized conditions (100 oC, 15bar, 6h, 1.0 wt.% of AGE). In addition, only a slight downward in catalytic activity was found when the sample was reused twice. Furthermore, coupling reactions of CO2 with various epoxides were also performed, of which, the yield of the cyclic carbonates followed the order: Epichlorohydrin > Allyl glycidyl ether > Styrene oxide > Cyclohexene oxide> Propylene oxide. Finally, a mechanism was proposed for explaining carbon dioxide insertion into epoxide. Besides density functional theory (DFT) calculations were also performed on Gaussian 09 Packages (M06 method//6-31g(d, p) for main-group element, ECP-Lanl2DZ for Mn element). The calculated results were in good agreement with the DFT calculation.
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Synthesis of Cyclic Carbonates from CO, and Epoxides .




