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Elucidation of transport mechanism through vertically-aligned carbon nanotube
array membranes
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Water transport through carbon nanotube (CNT)-confined spaces has recently
attracted considerable attention in the context of application to filtration and molecular
gatekeeping. This study investigates the temperature dependence of pressure-driven liquid permeation

through a membrane composed of a vertically-aligned double-walled carbon nanotube (VA DWCNT) array
composited with poly(paraxylylene). We prepare a membrane with CNT inner diameter of 3.9 nm, which
exhibits no water permeation below the critical temperature of 26 , after which water permeability
is first observed and increases with temperatures > 26 . The observed water permeation in the
CNT-confined space exhibits activation energy transitions around room temperature, which suggests
that the confined water molecules in CNTs exhibit plural ordered structures.
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