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Integrated Research on Membrane Separation Technology in Zero Discharge Process of High Salinity

Wastewater
Xiaolong Fang
United Think (Beijing) Environmental Engineering Co., Ltd

[Abstract] High—salinity wastewater, a persistent challenge in industrial discharge, has long hindered the
advancement of water resource recycling and ecological security. Its high concentration of dissolved salts,
complex impurities, and variable composition frequently impede traditional treatment methods. Membrane
separation technology demonstrates exceptional adaptability and integration potential under such extreme
conditions, particularly serving as a critical component in zero—discharge processes for concentration separation,
pollution reduction, and resource recovery. Through practical engineering cases, a multi—stage integrated system
centered on nanofiltration, reverse osmosis, and membrane distillation has been progressively developed. By
deeply synergizing with units like evaporation crystallization and pervaporation, this system achieves hierarchical
pollutant retention, optimized energy efficiency, and enhanced system stability. The results indicate that
membrane separation integration not only involves technical stacking but also practical implementation of
logical structural coordination and precise parameter control, showcasing significant real—world application
value and promotion prospects.
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