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Research progress on bipolar membrane electrodialysis for resource and environmental applications

WANG Quanfu', JIANG Weiwei’, XU Ying’, WANG Xiaolong®, FU Caixia>*, ZHU Jing’*, ZHUANG Haoyun’,
ZHU Zongqiang'?, ZHANG Gong®
(1. Guangxi Key Laboratory of Environmental Pollution Control Theory and Technology, Guilin University of Technology,
Guilin 541006, China; 2. Centerof Technology Innovation, Wuxi City Environmental Technology Co. , Ltd. , Wuxi214026,
China; 3. Wuxi Public Utilities Environment Testing Research Institute Co. , Ltd. , Wuxi 214063, China; 4. NanFang Smart
Water Technology Co. , Ltd. , Hangzhou 310000, China;5. Wuxi Industrial Waste Safety Disposal Co. , Ltd. , Wuxi
214000, China;6. Center for Water and Ecology, School of Environment, Tsinghua University, Beijing 100084, China)

Abstract: Against the backdrop of increasingly severe global sustainability challenges, Bipolar Membrane Electrodialysis
(BMED) technology is emerging as a pivotal solution driving transformation in the chemical, environmental, and resource
management sectors. This technology not only demonstrates remarkable efficiency and economic benefits in critical areas such
as resource extraction, pollution control, and CO» capture but also exhibits substantial potential for large-scale commercial
implementation. This review systematically outlines the working principles and fabrication methods of bipolar membranes,
along with their applications across various industrial fields, highlighting their significant capacity to advance greener and
more efficient industrial processes. Representative case studies in resource recovery, pollution mitigation, and CO, capture
are presented to illustrate the promising industrial prospects of BMED and validate its practical value in enabling sustainable

resource utilization and environmental protection.
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Figure 1  Schematic of water dissociation and generation in the bipolar

membrane interlayer
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Figure 2 Water dissociation mechanism of a bipolar membrane
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Figure 4  Configuration of a bipolar membrane electrodialysis unit
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Figure 5 Applications of bipolar membranes in chemical productinn“”
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