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Abstract: The objective of this project was to elucidate the fouling mechanism of 0.2 µm pore
size hollow fiber polypropylene microfiltration (MF) membranes. Laboratory studies indicated
there are two potential mechanisms of MF fouling 1) pore blocking via surface cake formation
by particulates greater >0.2 µm and 2) pore plugging due to intercalation of nanoparticulates
<0.2 µm into the membrane matrix. The size of nanoparticles responsible for MF fouling was
determined to be >3.5nm, suggesting a pore plugging mechanism. To reduce nanoparticulate
pore plugging a coagulant (Sumaclear 700) was used to aggregate the nanoparticles into
microparticles >0.2µm. Coagulant concentrations of 2.5pm, 5ppm and 10ppm were pilot tested
for their ability to improve membrane performance, and increased times between cleaning
intervals from 35, 48 and 68 days, respectively. Examination by scanning electron microscopy
revealed deep penetration of nanoparticles into the membrane matrix supporting the pore
nanoparticulate plugging hypothesis. Results from this study demonstrate that preventing
nanoparticles from entering the membrane matrix could improve hollow fiber polypropylene
membrane performance, increase cleaning intervals and decrease O & M costs.
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