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Abstract: To enhance the transport properties of gas separation membrane, we prepared 6FDA~6FpDA
based polyimide membrane with PMMA — graff—silica nanoparticles. The silica was grafted PMMA which is
miscible with 6FDA—based polyimide after surface treatment by 3—methacryloxypropyltrimethoxysilane (y—
MPS). The untreated silica/6FDA—6FpDA membrane showed greater permeability and less selectivity
than PMMA — g—silica/6FDA—6FpDA due to its low dispersion. The transport properties of PMMA—g—
silica/6FDA—6FpDA membrane were measured as a function of filler concentration. These mem—
branes were evaluated using pure gases (He, Os, Ny, CO2). The increase in permeation was attributed
to changes in the free volume distribution until 1 wt%. After 1 wt%, the permeability was decreased
by excess silica which decreased effective area in polymer matrix. The selectivity was decreased with
increasing permeability on the whole. However, the selectivity of COz showed more enhance value.
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Scheme 1. Molecular structure of 6FDA-6FpDA polyimides
used in this study.
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Scheme 2. Synthesis of PMMA —grafted silica.
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Figure 7. Gas selectivity of 6FDA—6FpDA/silica composite
membrane as a function of filler concentration.
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