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Development of a novel high-efficiency, high-stability energy conversion system
for salinity gradient power generation

Higa, Mitsuru
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We developed ion-exchange nanofibers using a parylene thin film with
imidazole side chains and the solution blow spinning method, which is a spinning method suitable for
polymer electrolytes. These have provided the prospect of producing ultra-low resistance membranes
for reverse electrodialysis (RED). We also calculated the optimal uneven structure of the
ion-exchange membrane using computational fluid analysis technology, and produced profiled (PF)
membranes from flat ion-exchange membranes. A stack using this PF membrane achieved 44% higher power
density than that of flat membranes. We developed a cleaning method for RED that is effective in
removing bioforms by combining enzymes and cleaning methods such as NaCl. We also evaluated the
gh@;agteristics of RED using various industrial wastewater, and obtained a gross power density of 2.
m2.
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