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About the speaker:   Prof. Kim received his Ph.D. from UCLA in 2000 and he has taught in the civil 

engineering department at UH for seven years. He is specialized in computational environmental engineering 

and is an expert in membrane technology. Based on his outstanding research contributions, Prof. Kim received 

the highly competitive and prestigious CAREER award from the US National Science Foundation in 2005. In 

the following year, he was awarded the University of Hawaii Regents’ Medal for Excellence in Research. 

 

ABSTRACT:   Membrane infiltration is used widely in environmental engineering. A problem that membrane 

operation may encounter is fouling and clogging. In this study, a novel fundamental theory is developed to 

investigate the combined fouling from colloids (STXL), macromolecules, and solute ions (NaCl). Three 

different macromolecules are used for the combined fouling study, which are bovine serum albumin (BSA), 

alginate, and dextran. This theory unifies singlet, doublet, and triplet fouling phenomena, including cake-

enhanced osmotic pressure and binary colloidal fouling models, and it develops the combined flux equation for 

three-component fouling. The strong form of the equivalent flux refers to the additive flux due to a linear 

superposition of individual fouling, and the weak form proposed in this study indicates the permeate flux 

resulting from an idealized situation where colloidal and macromolecular deposit layers are vertically stratified 

on the membrane surface. Structural compression of the BSA-gel layer is analyzed using the current theory 

while gel layers of alginate and dextran appear to provide constant cake volume fraction. The equivalent flux (of 

the weak form) and predicted combined flux (using the current theory) provide the upper and lower limits of the 

observed combined flux, respectively. 

 

      


