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Influence of Inorganic Scalants on Fouling of Nanofiltration Membrane

ABSTRACT

Inorganic scalants affects nanofiltration (NF) membrane fouling and permeate flux decline. Crossflow
bench-scale filtration tests were conducted using solution containing 10-mg/L natural organic matter
(NOM) and different types of inorganic compounds. The results showed that divalent cation (i.e.
CaZ+) of chloride salts caused greater flux decline than monovalent cation (i.e. Na+). According to
mathematic fouling models, the solution flux decline trends of both cations corresponded with cake
formation model, especially at high ionic strength. Flux decline curve divalents (CazJr and Mg2+) of
sulfate salts related to pore blocking model. Different anions (i.e. chloride, carbonate, sulphate, and
phosphate) exhibited different flux decline trends. Solution flux curve of carbonate, sulphate, and
phosphate salts dominated pore blocking module, whereas that of chloride salt indicated cake
formation model. Different mechanisms of fouling of these salts related to their solubility. The pC-pH
diagram reflected the possibility inorganic scalant formation. Investigation of membrane foulants by
different methods, including Fourier Transform Infrared Spectrophotometer (FTIR), Scanning
Electron Microscope (SEM), Energy Dispersive Spectrometer (EDS) and X-ray Diffractometer
(XRD), indicated a deposition of NOM and inorganic scalants, on membrane surface, leading to

membrane fouling and flux decline.

Keywords : Membrane fouling, Inorganic salts, Permeate flux, Inorganic scale, Nanofiltration

membrane, Natural Organic Matter
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