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Abstract

Membrane gas separation technology has become a promising alternative to conventional energy-intensive separa-
tion processes such as cryogenic method or a sorption approach in a variety of applications including air separation,
hydrogen recovery and production, natural gas sweetening, carbon dioxide separation from flue gas. Because the
membrane technology has excellent advantages such as greater energy efficiency, simplicity in operation, a smaller
footprint, ease of scale-up and environmental friendliness. In particular, CO: separation or capture from flue gases
by the technology is of great interest from the perspective of greenhouse gas emissions and environmental health.
At least approximately 20% of CO: reduction is expected to be able to be achieved by applying Carbon dioxide
Capture and Storage (CCS) using the membrane technology to the large point sources, such as power plant and
ironworks plant.

The fabrication of mixed matrix membranes (MMMs) has been investigated intensively with a view to using for
such gas separation applications. We present an MMM containing surface-modified non-porous nanoparticles (NP).
The gas permeability of MMM containing NP increased with the increase in NP concentration, and the enhancement
effects occurred with the formation of micro and meso pore by the assembly of NPs confirmed using the
nitrogen-adsorption/desorption and 129Xe NMR measurements. The gas permeation data of the resulting MMM
exhibited above the 2008 Robeson’s upper bound line for the CO2/N2, CO2/CH4, and O2/N: gas pairs. This strategy
using anisotropic nanoparticle with large gas permeable space could be applied to the fabrication of MMMs for gas
separations.
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