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Investigation of Key Fouling Factors Affecting Nanofiltration Membranes in
Advanced Water Treatment
GUO Sha-sha, XIE Peng, LI Tian-yu, YIN Li-na, TANG Na, FAN Chuang-lei
(Beijing Huateyuan Technology Co. Ltd., Beijing 101407, China)

Abstract: A pilot-scale study was conducted to evaluate the advanced treatment of effluent from a
sedimentation tank at a water treatment plant in the Yangtze River Basin using ultra-low pressure
nanofiltration (NF) membranes. The investigation focused on analyzing membrane surface foulants,
membrane fouling resistance, and dynamic fouling behavior. Furthermore, a statistical correlation analysis
was performed between multi-cycle NF membrane operation data and influent quality parameters using
SPSS software. The results indicated that the key fouling factors during NF membrane operation were
aluminum species and complexes composed of calcium, aluminum, and organic matters. Aluminum
exhibited strong adsorption onto the membrane surface due to its positive charge and served as a key
fouling induction factor by forming complex bridging interactions with organic matters, silica, and calcium
ions, thereby accelerating the fouling of NF membranes. The primary source of aluminum was residual
flocculant from the coagulation process. Adjusting the influent pH to 6.5-7.0 effectively reduced
aluminum concentration in the influent of the nanofiltration system. Based on the analysis of the NF
membrane fouling curve and pilot-scale experimental validation, when the influent aluminum
concentration was below 50 wg/L., the operational cycle of the NF membrane was doubled compared to

conditions with an influent aluminum concentration of 100-150 g/L.
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Fig.1 Process flow of pilot test
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Fig.2 Operational data of nanofiltration system
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Tab.l1 Foulants mass on nanofiltration membrane
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Fig.4 Change in foulants on nanofiltration membrane
surface with increasing fouling degree
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