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With the rapid expansion of the population and elevation of human demands in China, we are facing the pressure and challenges from the water related problems including water environment, pollution freshwater scarcity and drinking water safety. The membrane based technologies, membrane bioreactor (MBR), nanofiltration (NF) and reverse osmosis (RO), have been developed rapidly and polymeric membranes are mostly employed to solve these challenging issues. The semi-permeable functional layer of most of NF and RO membranes is synthesized on the porous support layer by interfacially polymerizing the monomers on its surface, and the residual functional groups acquire surface charge when contacting with an aqueous solution (Tiraferri & Elimelech, 2012). The residual functional groups are closely related to the physiochemical properties of the selective layer (Chuyang Y Tang, Kwon, & Leckie, 2009a, 2009b), including the degree of polymer crosslinking, the membrane hydrophobicity (Jin & Su, 2009), the surface charge density (Childress & Elimelech, 2000), the membrane performance (Coronell, Mi, Mariñas, & Cahill, 2012), and the membrane fouling propensity (Chuyang Y. Tang, Kwon, & Leckie, 2007). 

[bookmark: _GoBack]In this work, we carefully control the reaction during the interfacial polymerization, and the consequent residual carboxylic groups due to the incomplete polymer condensation vary in terms of the amount per unit area. The effects of the surface charge of the NF and RO membranes based on piperazine (PIP) and m-phenylene diamine (MPD), respectively, have been systematically investigated. For the fully-aromatic membranes,	it is interesting to found that the salt rejection varies little (93%~95%) while increasing the surface charge density of the membranes when we measure it with sodium chloride as the feed, but the rejection is decreasing (84%~93%) while the surface charge density increases if we measure it with calcium chloride as the feed. However, a reverse order of the salt rejection is observed for the semi-aromatic membranes synthesized by PIP monomer. Several analytical approaches, e.g., zeta potential measurement, surface charge qualification and x-ray photoelectron spectra have been employed to investigate the mechanism causing the difference between these two membrane recipes.
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