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Fig.1 Schematic diagram of an open type RED power

generation apparatus driven by salinity gradient energy
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Progress in patents of energy conversion and utilization technology
on the basis of reverse electrodialysis method

Wu Xi, Lii Yibo, Dong Fujiang, Xu Shiming
(Key Laboratory of Ocean Energy Utilization and Energy Conservation of Ministry of Education, School of Energy
and Power Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract;: Reverse electrodialysis (RED) technology relies on the permeation selectivity of ion
exchange membranes (IEMs) and the conversion of salinity gradient energy of working solutions
into membrane potential, which can be used for power generation or driving electrochemical
reactions.The progress in domestic patents in RED field was introduced. First, the trade —off
assessment mechanism of suitable IEMs for a RED system was discussed from the perspectivesof
membrane resistance, membrane thickness, ionic selectivity, ionic exchange capacity, fouling
resistance, antibacterial ability and stability. Accordingly, the IEMs modification methods and
optimization development directions were analyzed. Then, the development and patent layout of
RED technology in the fields of power generation, hydrogen production, wastewater treatment,
seawater desalination, were reviewed emphatically. Besides, several energy conversion technical
routes were ascertained, including (thermal energy— )salinity gradient energy— (electricity—)
hydrogen, etc. The regeneration methods and development process of the cycling working solutions
were elucidated. The RED technology is suggested to be coupled with the electrodialysis,
renewable energy generation, and low—grade heat recovery technologies, which is an effective
strategy to achieve complementary advantages of various technologies and beneficial to improve the
output capacity and energy efficiency.

Keywords: reverse electrodialysis; salinity gradient energy; ion exchange membrane; water

treatment ; hydrogen production
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