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Emergence of gate function in artificial transmembrane channels focusing on
water molecules confined at nanointerface

Matsumoto, Hidetoshi
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In order to create novel gate function in artificial transmembrane channels,
we investigated the permeation behaviors of water and solute molecules through vertically-aligned
carbon nanotube (CNT) array/polymer composite membranes under various temperature and pressure
gradient conditions. The water permeation experiments showed that the permeation flux can be
controlled on and off by tuning the temperature and pressure gradient conditions, and that the
temperature and pressure gradient conditions influence the occurrence of slip flow through the CNT
channels, indicating the possibility of controlling the permeation flux in nanochannels. On the
other hand, the permeation experiments for solute molecules showed no temperature dependence of
solute rejection.
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[MPa] [C] EF = Qexp/ Qnpr
0.1 33 23
0.1 45 100
0.2 33 72
0.2 45 298
0.5 33 88
0.5 45 140
36
45°C 30 34°C

[1] Shirahama et a., Carbon 2019, 146, 785
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