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Fouling Behavior of Sodium Alginate During Microfiltration at Various Ionic

Compositions;: XDLVO Approach

ZHAO Ying-xu', ZONG Rui-giang’, GAO Xin-yu', XIE Hui-jun’, YIN Yong-quan', LIANG Shuang'

(1. School of Environmental Science and Engineering, Shandong University, Ji'nan 250100, China; 2. TeeJoy Biotechnology
Cooperation, Shanghai 201321, China; 3. Research Institute of Environment, Shandong University, Ji'nan 250100, China)

Abstract: The extended Derjaguin-Laudau-Verwey-Overbeek ( XDLVO) theory was utilized to quantitatively evaluate short-range
interfacial interactions involved in microfiltration ( MF) membrane fouling by sodium alginate (SA) at various ionic compositions.
Results showed that for hydrophilic membrane surfaces, van der Waals interactions facilitated fouling, whereas acid-base interactions
alleviated fouling; for hydrophobic membrane surfaces, however, van der Waals interactions mitigated fouling and acid-base
interactions turned out to be favorable for fouling. Electrostatic double layer interactions contributed minimally to fouling when SA

2+

molecules came into contact with MF membrane surface. lonic strength and Ca”" affected SA fouling of MF membranes mainly through
alteration of acid-base interactions between membrane and SA or among SA themselves. Higher ionic strength could make acid-base
interaction less repulsive or more attractive, thus aggravating SA fouling of MF membrane. Although Ca>* accelerated flux decline
significantly, Ca’* could enhance physical cleaning efficiencies. Under all tested ionic compositions, fouling potentials ( K) of initial
and subsequent stages correlated well with membrane-SA interfacial free energy of adhesion and SA-SA interfacial free energy of
cohesion, respectively. This implies that the XDLVO theory is applicable for description of MF membrane fouling by SA at various ionic
compositions.

Key words : XDLVO theory; short-range interfacial interactions; MF membrane; sodium alginate(SA) ; ionic composition
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Fig. 1 Schematic of the dead-end MF membrane filtration system
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Table 1 ~ Contact angle of Zeta potential of membrane and sodium alginate at different solution ionic compositions
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Table 2 Surface tension parameters of membrane and sodium alginate at different solution ionic compositions/mJ+m ~

2

LY/l [Na* ] +[Ca®* ]/mmol-L ™! y v- vt yAB y1or

10 +0 13.18 5.53 0.26 2. 40 15.57

PVDF Ji 30 +0 12. 86 3.93 0. 14 1.47 14.33

50 +0 13.10 2.37 0.08 0. 87 13.97

10 +1 11. 69 1.40 0. 00 0.13 11.82
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Fig. 2 Relative flux as a function of permeate volume for sodium alginate microfiltration at various ionic compositions
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