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Realization of ultimate carbon nanotube-based separation membranes towards the
solution of the water shortage facing humanity in 2025
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A tall, high-density double-walled carbon nanotube (DWCNT) array vertically
aligned on a substrate was rapidly synthesized by thermal chemical vapor deposition (thermal CVD).
Hydrocarbon polymer is filled between the gaps of DWCNTs filled, and the water treatment membrane
(separation membrane) by using inner tube space as a channel was produced. From the transmission
electron microscope, the average tube diameter of DWCNT was 3.4 nm, and the tube diameter could be
altered. This membrane was subjected to a permeability test using a total filtration type cell, and
no specific permeability was shown around room temperature, and an experiment found a specific
phenomenon in which the permeability flow rate increased rapidly with the temperature rise. We
developed a system to deposit water molecule thin film in situ using time-resolved transmission
electron diffraction apparatus.
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