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As COzq-selective permeation membranes for Direct Air Capture, ultrathin layered membranes
combining PDMS, which exhibits high gas permeability, with PEG, which possesses excellent
CO2/N:2 selectivity, are highly promising. However, because these two polymers are intrinsically
immiscible, constructing structurally controlled ultrathin membranes from them remains a
significant challenge. In this study, we synthesized PDMS—-PEG block polymers and investigated
membrane formation and layered structuring using a gas—liquid interface. When the block
polymers were spread on a water surface to form interfacial films, a layered structure was obtained
in which the nonpolar PDMS layer oriented toward the air side, while the highly polar and
hydrophilic PEG layer faced the aqueous phase. Furthermore, by controlling the transfer cycles
and interfacial conditions, reproducible membrane fabrication and control of the number of
stacked layers were achieved. This approach demonstrates that gas—liquid interfaces provide an
effective platform for constructing membranes with hetero-structured architectures.
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