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Influence mechanism of microfibers on the fouling behavior of natural organic matter for ultrafiltration membranes. MA
Zhuo-wen', FAN Li', ZHANG Wen-juan', WAN Jia-lin', MIAO Rui'*", WANG Lei'? (1.Shaanxi Key Laboratory of Membrane
Separation, Key Laboratory of Northwest Water Resources and Environmental Ecology, Ministry of Education, School of
Environmental and Municipal Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China; 2.Shaanxi
Institute of Membrane Separation Technology, Xi'an, Shaanxi 710055). China Environment science, 2025,45(11): 6146~6152
Abstract: Polyethylene terephthalate (PET) and humic acid (HA), commonly present in water, were selected to represent
microfibers and organic foulants, respectively. The interaction forces of each type of foulant with the membrane surface were
measured, which combined with the results of the fouling layer structure and the dynamic adsorption behavior of HA on the PET
and membrane surface, to unravel the influence mechanism of microfibers on the organic fouling behavior of membranes. The
results revealed that the interaction force between PET microfibers and the ultrafiltration membrane surface was more than ten
times stronger than that of HA. However, the micrometer-scale size of PET induced a steric hindrance effect, leading to a
disordered distribution of microfibers on the membrane surface, which had only a limited impact on the flux of the ultrafiltration
membrane. In the PET-HA co-existing systems, strong interactions of PET-HA enabled microfibers to preferentially adsorb HA,
effectively decreasing initial-stage membrane fouling rate by reducing the concentration of free HA. However, the dissolved HA
could penetrate microfiber interstices under hydrodynamic forces and form a "membrane-HA-PET" gradient fouling layer,
making the membrane fouling behavior of the mixed system comparable to that of the single HA system during the stable
operation stage.

Key words: ultrafiltration membrane; organic fouling; microfiber; interfacial force; dynamic adsorption
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