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Silica Nanoparticles
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Au/Si0, Core-Shell NPs Nanoparticles to Improve Transport

Core-Shell Nanoparticles

To be economically viable, gas separations membranes

must exhibit high flux (permeability) and high purity
(selectivity) of the desired component
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CdSe/ZnS Core-Shell NPs
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NP consisting of separate core and shell
materials
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« Want to increase permeability of olefin with respect to
permeability of paraffin

» Synthesize core NP normally in LAMA

HRTEM micrograph of core/shell . . « .y g .
Process nanoparticles. The larger gray * Include some species-selective “carrier” (silver NP) in
sphere is SiO, and the dark spots membrane matrix

Au nano-islands .

* Feed core NP and shell Microparticles
simultaneously through LAMA

— Can produce continuous shell on NP core HRTEM micrograph of core/shell NPs. The left image shows a CdSe core with ZnS shell. The right image

— Can produce shell of nano-islands on NP core shows a Zns core with CaSe. [3] [4] Nobel et al., “Rev. of FT Mem.”, in Mat. Sci of Mem., Yampolskii, Pinnau, and

Freeman (Eds), 2006

» Increased solubility of olefin over paraffin compared to
neat film gives improved membrane performance [4]

[3] Gallardo et al. Applied Physics A, accepted 2008
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doped with 0.05 vol. % LAMA Ag NPs at conditions for optimal olefin/paraffin

35°C. The AgNPs were nominally 8 nm dia. ml selectivity

Permeability coefficients were determined at = .

an upstream pressure of 4.4 atm.
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