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Creation of channel-type forward osmosis membrane and construction of an
ultimate zero-energy water treatment process
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FO FO

The forward osmosis (FO) membrane ﬁrocess is an ultimate energy-saving
membrane separation water treatment method that utilizes the phenomenon of spontaneous water
movement through osmotic pressure difference. In this study, we created an original, innovative, and
highly water-permeable water channel substance specialized for forward osmosis process, created a
channel-type FO membrane incorporating the water channel substance, and created a novel ionic
liquid-type draw solution (DS) that is temperature-responsive and can be recovered and regenerated
by thermal phase separation. We also developed a water treatment process using these membrane and
DS, and achieved a significantly energy-saving seawater desalination process that consumes less
energy than the conventional reverse osmosis membrane method.
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