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Abstract

By replacing a secondary clarifier with a membrane unit in an
activated sludge process (ASP), membrane bioreactors (MBRs) have
emerged as one of the innovative solutions for wastewater treatment and
reclamation. The application of MBR is constrained by membrane fouling.
Fouling leads to permeate flux decline and transmembrane pressure
(TMP) increase, resulting in more frequent membrane cleaning and
replacement which increase the operating cost. This study is to
investigate the mechanism of membrane fouling.

The lab-scale MBR was operated- under sub-critical flux. The
fouling rate of the MBR was very-low. . However, with the increase in
filamentous bacteria, an abrupt rise in fouling rate was observed along
with the increased sludge viscosity and polysaccharides in extracellular
polymeric substances (EPS) suggesting :their close relationship. Cake
resistance (R.) was the dominant resistance in batch filtration tests. The
increase in total resistance (R;) and R, and the decrease in pore resistance
(Ry) with increasing membrane permeability suggested that the cake
formed on the membrane surface hindered the penetration of smaller
particulates inside the membrane pores. Although increasing hydraulic
shear stress could effectively reduce the R, and R, the Rrincreased due to
the reduced cake barrier. The relative contributions of SS (R,), colloid
(R.o) and solutes (R,,) toward total resistance were 62 %, 31 % and 7 %,
respectively. Hydrodynamic control was a powerful method to mitigate
macroscopic fouling (Ras), but it could not prevent the deposition of
soluble macromolecules (R, ). Despite the choice of filtration at
sub-critical flux, fouling was experienced due to the effect of soluble
macromolecules.
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