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[bookmark: _GoBack]The water environment in China is challenged by three main threats, water pollution, water scarcity and water insecurity. About 70% of the cities are facing a water shortage, and the overall deficiency of water supply across the whole country is about 50 billion m3 each year. One effective way to solve the aforementioned problem is to use MBR/RO(NF) hybrid process to generate new water source by reclaiming the municipal wastewater. However, conventional NF/RO membrane is not designed for this purpose- the energy cost, antifouling property, and salt rejection are not fully optimized for this application. To overcome the energy cost issue, high productivity membrane is needed. Due to the self-limiting film growth theory, it is hard to increase the flux by reducing the polyamide thickness. However, it is practical to increase the apparent flux by controlling the surface morphology of fully aromatic polyamide NF/RO membrane. This surface morphology is usually described as “ridge and valley”, which can actually increase the surface area in three dimensions. There are lots of ways to control the surface morphology and the morphology indeed varies in a wide range. In this presentation, several different kinds of “ridge and valley” structures will be presented. The correlation between the membrane performance and morphology will be discussed in detail. Besides the lab test and characterizations, pilot study in our water reclamation plant is also conducted. Overall, a balance among flux-rejection-fouling is a must for a practical engineering project.
