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MXene-doped organosilica membranes for efficient alcohol/ water separation
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Abstract : Pervaporation exhibits distinct advantages for separating such azeotropic mixtures as it is not constrained
by vapor-liquid equilibrium. Well-aligned stacks of single-layer MXene nanosheets form open and confined nanochannels,
which makes MXene a highly promising candidate for constructing high-efficiency separation membranes.In this study,
MXene 2D nanosheets were incorporated via physical blending into a 1, 2-bis ( triethoxysilyl ) acetylene ( BTESA )
organosilica sol, and BTESA/MXene mixed-matrix membranes were prepared. The hydrophilic 2D channels of MXene
nanosheets facilitate rapid water transport, thereby enhancing the pervaporation separation performance of the BTESA
membrane.The optimal separation efficiency was achieved at an MXene loading of 0.2%.Under these conditions, for a

5% water-in-n-butanol mixture at 70°C , the membrane exhibited a flux of 1.00 kg/(m”-h) and a separation factor of
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716.
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