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Effect of the different existent states of alginic acid on silicate scaling
of nanofiltration membrane
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(School of Environmental and Municipal Engineering, Xi’ an University of Architecture and Technology, Xi’an 710055, China)

Abstract: This paper aimed to investigate the effects of the different existent forms of alginic acid (AA), a
polysaccharide organic matter, on the silicate scalings of polyamide composite nanofiltration membranes. Different
existent forms of AA in nanofiltration process coexist with saturated silicate in the feedwater, and hence generate
organic fouling layers on the membrane surface. The trend of membrane flux decline during silicate scaling was
studied by filtration experiments and the structures of the fouling layers on membrane surface were analyzed by
scanning electron microscopy and atomic force microscopy. The effect of electrostatic repulsion was investigated
through zeta potential. Atomic force microscope combined with silica colloidal probe were used to analyze the
characteristics of the adhesion forces during different scaling stages. The results showed that the degree of silicate
scaling decreased in the order of virgin membrane > coexistence of AA and silicate (virgin membrane) > AA-fouled
membrane. Compared with the silicate scaling of the virgin membrane, AA could weaken the silicate scaling when
AA coexisted with silicate. However, when the AA fouling layer had formed on the membrane surface, the degree of
silicate scaling was significantly reduced. The above results indicated that the effects on silicate scalings brought by
different existent forms of AA vary greatly.
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Tab.1 Chemical composition of the feed solutions
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Fig.2 Schematic diagram of cross flow nanofiltration test device
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Fig.4  Normalized flux decline curves obtained during silicate
scaling on membranes of different conditions
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Fig.5 SEM images of membranes after silicate scaling in different conditions
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Fig.6  AFM images of membrane surface morphology of silicate scaling of different conditions
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