
Abstract
The state-of-the-art technology for water reuse and seawater desalina�on is membrane-based reverse osmosis (RO) process. At the center 
of the technology are the thin film composite membranes to assure stable opera�on with high separa�on performance. However, 
further exploita�on of this technology is limited by the significant specific energy consump�on required, which mul�plies to high unit 
costs for clean water produc�on. Increasing R&D efforts are being made to develop highly effec�ve RO membranes to increase 
water permeability while maintaining high salt rejec�on in recent years. In this presenta�on, the recent advances in brackish 
water RO (BWRO) and seawater RO (SWRO) membranes from the standpoint of membrane materials and fabrica�on 
methodologies are consolidated. Our progresses on developing bio-programmable BWRO hollow fiber membrane and 
biomime�c SWRO flat sheet membrane at Singapore Membrane Technology Center of NTU are introduced in details. 
The efforts on scaling up the membrane produc�on to raise up the technology readiness level and collabora�ng 
with industries to push the technology for commercializa�on are also highlighted.
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