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Trade-off relationship between permeability and selectivity has been commonly observed from polymeric membranes for gas separation. Facilitated transport membranes in the solid state have been attractive because they can improve both the permeability and the selectivity simultaneously to overcome the trade-off behavior. The improved separation performance of the facilitated transport membrane is due to the carrier-mediated transport, in addition to the normal Fickian transport, where the carrier reacts selectively and reversibly with a specific solute. Therefore, the carrier activity for facilitated transport plays a key role in determining separation performance.
[bookmark: _GoBack]We have reported the solid-state facilitated transport membranes for separation of olefin/paraffin mixtures, particularly propylene/propane mixture. They contain surface-activated Ag nanoparticles (NPs), as an olefin carrier, dispersed in a polymeric matrix. When Ag NPs have been positively charged on their surfaces by polarizer such as tetrathiafulvalene (TTF) and 7,7’,8,8’-tetracyanoquinodimethane (TCNQ), they interact with propylene exclusively but not with propane,  consequently resulting in the olefin carrier activity for facilitated transport. Interestingly, the binding energy of Ag atom in Ag NPs, representing the surface positive charge density, was linearly correlated with the propylene solubility and also with the propylene/propane selectivity. In addition, the separation performance has been maintained unchanged up to 500 hours. In conclusion, it is demonstrated that facilitated transport membranes containing surface-activated Ag NPs dispersed in poly(vinyl pyrrolidone) show both the high separation performance for propylene/propane mixture and the long-term operational stability.

