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Prediction of Membrane Fouling Index by Using Happel Cell Model
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Abstract

Membrane fouling index such as Silt Density Index (SDI) and Modified Fouling Index (MA) is an important
parameter in design of the integrated RO/NF membrane processes for drinking water treatment. In this
study, the effect of particle, membrane and feed water characteristics on membrane fouling index were
investigated systematically. Higher fouling index values were observed when filtering suspensions with
smaller particle size and higher feed particle concentration. Larger membrane resistance due to smaller
pore size resulted in an increased membrane fouling index. The variations of feed water hardness and TDS
concentrations did not show any impact on fouling index, suggesting that there were no significant colloidal
interactions among particles and thus the porosity of particle cake layer accumulated on the membrane
surface could be assumed to be 0.36 according to random packing density. Based on the experimental
observations, fundamental membrane fouling index model was developed using Happel Cell. The effect of
primary model parameters including particle size (a,), particle concentration (C,), membrane resistance
(R), were accurately assessed without any fitting parameters, and the prediction of membrane fouling
index such as MFI exhibited very good agreement with the experimental results.
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