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Abstract [ Objective] This paper investigates the fouling characteristics of seven commercial nanofiltration membranes ( denoted as
NF1-NF7) in polysaccharide-model pollutant solutions and natural water systems. By correlating membrane properties with fouling
behaviors, this paper analyzes the anti-fouling performance disparities among different membrane materials and identified key fouling
mechanisms, providing theoretical guidance for NF membrane selection and fouling control. [ Methods ] Dynamic filtration
experiments were conducted to monitor flux decline trends. The morphology and chemical composition of fouling layers were
characterized using scanning electron microscopy ( SEM) and fourier transform infrared spectrometer ( FTTR). These findings were
integrated with prior analysis of membrane physicochemical properties such as surface roughness, pore size, and charge density to
elucidate the impacts of the above properties on fouling behavior. [ Results ] ~ All tested commercial membranes exhibited varying
degrees of flux decline during filtration. Among them, NF1 and NF6 displayed the highest fouling resistance, with minimal flux
attenuation in both model solutions and natural water systems. In contrast, NF2 showed the most severe membrane fouling,

accompanied by the greatest flux reduction. The pronounced fouling propensity of NF2 might be attributed to its higher surface
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roughness (Ra=14 nm) , larger average pore size (0.41 nm) , and stronger negative surface charge density (—48. 1 mV) compared to
other membranes. After natural water filtration, the membrane fouling layer was mainly composed of protein-like and polysaccharide-
like organic matter, together with a small amount of inorganic elements ( Ca®, Mg®*, etc. ), among which Ca®™ was relatively
abundant. [ Conclusion] The physicochemical properties of membrane surfaces (e. g. roughness, pore size, and charge density) are
key determinants of the antifouling performance of commercial nanofiltration membranes, while the composition of foulants (e.g.
organic-Ca™ synergistic interactions) also plays a significant role. NF1 and NF6 exhibites superior fouling resistance, attributed to their

optimized surface characteristics, whereas NF2's high roughness and large pore size render it more susceptible to fouling. In addition,

the bridging effect induced by Ca® plays an important role in membrane fouling. These results can provide an important reference for

nanofiltration membrane selection and fouling control.

Keywords commercial nanofiltration membrane ; membrane fouling; membrane flux; physicochemical property; bridging action
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Tab. 1 Properties of Commercial Nanofiltration Membranes
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Tab.2 Main Inflow Water Quality Indices of
Nanofiltration Membrane

S 18
T 578~655 wS/cm
TOC 2.92~4. 69 mg/L
Na* 55.46~58.22 mg/L
Ca** 37.95~40.90 mg/L
Mgt 10.59~11.53 mg/L
ar 109.96~115. 14 mg/L
S0y 62. 88~68. 42 mg/L
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