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The objective of this research is to develop a CO2 separation membrane with
both high permeability and selectivity by introducing an ultra-thin polymer layer with C02 affinity
only on the surface of the freestanding PDMS nanomembrane, which has high C02 permeability. This
will break away from the conventional gas separation principle that separation and permeation
performance is governed by the solubility and diffusion of gas molecules to the membrane, and
present a new separation membrane structure in which the adsorption and desorption of gas molecules
on the separation membrane surface determines the permeation and selectivity of the entire membrane.

The final goal is to establish a new design guideline for separation membranes, in which the
perme%tion performance of a gas separation membrane is controlled by the molecular design of the
interface.
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thickness of PDMS* thickness of Pebax-1657“ average permeance + SD”, GPU selectivity”

sample # TECM code (nm) (nm) (CO,) (N,) (CO,/N,)
1 PDMS*/0,%¢/Pebax’? 400 7.8 £ 3.0 3574 + 413 159 + 45 225
2 PDMS$/0,%7/Pebax®? 3292 + 239 89 +7 37.0
3 PDMS®/0,%%/Pebax®? 2742 + 41 64 +3 429
4 PDMS®/0,%%/Pebax®? 1511 + 85 28 + 18 53.1
S PDMS*/0,"?/Pebax’? 1249 + 155 17+ 6 719
6 PDMS*/0,%7/Pebax®! 400 23+13 3523 + 294 293 + 98 12.0
7 PDMS®/0,%7/Pebax®* 55+ 13 3233 + 396 153 + 79 21.1
8 PDMS*/0,%7/Pebax®? 7.8 + 3.0 3292 + 239 89 +7 37.0
9 PDMS®/0,%"/Pebax®* 169 + 3.5 2516 + 293 S3+7 47.7
10 PDMS*/0,%7/Pebax®* 211 + 15 1931 + 147 64 + 20 300

affEIZL - —BERTOHEFERR, b: standard deviation, c: FE—H X FBEDLL
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