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Abstract

The reuse of activated carbon filter backwash water was performed using an ultrafiltration (UF)
system and the membrane fouling mechanism was investigated using a model involving XDLVO
theory and hydrodynamic interaction. Pretreatment by micro-flocculation/sedimentation removed
most particulate pollutants; thus, residual organic colloids determined the details of the UF
membrane fouling. The membrane fouling was divided into two periods. Membrane fouling in the
initial period was determined by interfacial forces between the membrane and colloids. The
calculated interfacial forces showed that permeation drag (PD) force dominated the total
interfacial force at long-range, while London-van der Waals and short-range Lewis acid-base (AB)
forces governed membrane fouling at short-range (<3 nm). The electrostatic double layer force,
reaching its energy peak at around 10 nm, favored mitigation of membrane fouling. The initial
membrane fouling could be alleviated by reducing the PD force, which was mainly associated
with permeate flux. In the second membrane fouling period, a cake layer formed mostly of
hydrophobic colloids retained at the membrane surface. The increasing AB force contributed

mainly to the interfacial forces responsible for membrane fouling at short-range, greatly
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