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00O 0O OO O O These compounds block the membrane pores as they leave the bulksolution. In the case of
proteins and other macromolecules, diffusion ratesare extremely low: once these molecules enter the boundary
layer of themembrane, they tend to stay there. Charged species, such as surfactants,have additional fouling potential
because they possess some hydrophobicproperties. Since most membranes are partially charged, an
oppositelycharged surfactant is attracted to the membrane surface, changing thebarrier layer so that the water flux
of the membrane is greatly reduced. Asfor the mechanism of fouling by humic substances, there is no
definitivework that relates the concentration ofhumic substances in the feed solutionand the rate of
fouling.Incompressible gel foulonts. Incompressible gel formation is relatedclosely to precipitation at the
membrane surface. Typically the mostcommon compounds that form gels are CaSO4, CaCO3, Mgl OHL[I 2,
SrSO4,Fel] OHO 3, and BaSO4. Most other metal hydroxides have some tendencyfor gel formation also.
Amorphous silica is one of the worst foulants of anytype because it is very difficult to remove from the membrane
once gelformation occurs. The maximum nonfouling concentration of silica to befed to a RO module is 10 parts
per million O ppm[ for the crystalline form,and 120ppm for the amorphous state. Other sparingly soluble
mineralshave varying propensities for fouling membranes. Certain operatingconditions, such as high recovery and
pH, can greatly aggravate thefouling process.
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