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Abstract [ Objective] Biofouling is a critical issue that restricts the long-term stable operation of nanofiltration (NF) membranes.
Biofouling on membrane surfaces leads to increased transmembrane pressure, decreased water flux, and membrane structural damage,
thereby shortening membrane lifespan. [ Methods ]  This paper reviews the characteristics, formation mechanisms, and influencing
factors of biofouling in NF membranes in drinking water treatment systems. It discusses the preventive effectiveness of various
pretreatment methods ( such as ultrafiltration, disinfectants, and ultraviolet irradiation) and modified membranes (e. g. , polymer
modification, nanometal particle incorporation, functional group modification) on NF membrane biofouling. Tt further analyzes the
effectiveness of membrane cleaning in controlling biofouling on nanofiltration membranes and discusses the potential applications of
novel biofouling control methods ( such as quorum-sensing inhibitors and bacteriophages) for NF membranes. [ Results |  Biofouling of
NF membranes is influenced by microflora composition, synergistic interactions with chemical contaminants, and effects of
environmental conditions. Various pretreatments, membrane modification, membrane cleaning, and biological control strategies have
shown effectiveness in alleviating biofouling. [ Conclusion ]  This paper deepens understanding of the features of NF membranes
biofouling and control measures, reveals the effectiveness and limitations of current biofouling control technologies. Future research
should focus on developing novel NF membranes with long-lasting antifouling performance, emphasize early and accurate identification

of biofouling and precise prevention and control, and further explore the effect mechanisms by which environmental factors and
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engineering conditions affect the dynamic development of biofouling.

Keywords nanofiltration (NF) ; biofouling; microflora; nanometal membrane modification; quorum-sensing inhibition
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Tab.1 Comparison of Microbial Composition on NF Membrane Surface for Different Drinking Water
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Fig. 1 Mechanism of Biofouling Formation on the Surface of NF Membranes
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