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Effects of pH on sodium alginate membrane fouling and
its thermodynamic analysis

YAO Lingxiang , TENG Jiaheng, LIN Hongjun
(College of Geography and Environmental Sciences, Zhejiang Normal University, Jinhua 321004, China)

Abstract; Ultrafiltration (UF) membranes are widely recognized for their ease of operation and efficient
separation capabilities, positioning them as a crucial tool in addressing global water scarcity. However,
membrane fouling, particularly that caused by natural organic matter (NOM), has significantly hampered
the widespread application of this technology. For this purpose, in this study, sodium alginate was taken
as the model pollutant to simulate the membrane fouling phenomenon under different pH conditions. The
dead-end filtration results indicated that the sodium alginate solution had severe scaling at pH=3, which
was significantly higher than that under other pH conditions. As the pH rose to 7, the membrane fouling

was significantly mitigated, and the specific {iltration resistance (SFR) decreased by approximately 77 %.
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The surface properties of the foulants were characterized using Zeta potential analysis and contact angle
measurement, and interfacial thermodynamic modeling was conducted with the extended Derjaguin-
Landau-Verwey-Overbeek (XDLVO) theory to investigate the underlying mechanisms thoroughly. Results
indicated that under different pH environments, electrostatic repulsion between foulants and changes in
interfacial free energy between the foulants and the membrane were critical factors influencing fouling
behavior. These findings provide important theoretical support for understanding membrane fouling
phenomena and offer new perspectives and strategies for developing effective fouling control measures.

Key words: ultrafiltration; membrane fouling; sodium alginate; pH; thermodynamic analysis
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Preparation of high-flux composite nanofiltration membranes based on
interfacial polymerization of cellulose nanocrystals for resistance
to organic contamination

FENG Guizhen, ZHANG Huomei , CHEN Jun, MO Kailin, CUI Zhicheng
(School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China)

Abstract; To enhance the permeation separation and antifouling properties of traditional polyamide
nanofiltration membranes, hydrophilic cellulose nanocrystals (CNCs) were introduced into the polyamide
layer of the nanofiltration membrane through interfacial polymerization, resulting in the preparation of
antifouling cellulose nanocrystal composite nanofiltration membranes ( TFN-25 membranes). The TFN-
25 membranes were characterized using techniques such as scanning electron microscopy (SEM) and Zeta
potential measurements. The impact of CNCs on the surface morphology, structure, permeation
separation, and antifouling properties of the nanofiltration membranes was investigated. The results
demonstrated that the surface of the TFN-25 membrane developed a spherical structure, increased
roughness, enhanced hydrophilicity, and a more negative electrical charge. Under an operating pressure of
0.4 MPa, the TFN-25 membrane exhibited a pure water flux of 37. 73 L./(m® + h) and a Na, SO, rejection
rate of 96. 67%. It maintained good stability during a 21 hours desalination test. The flux recovery rates of
the TFN - 25 membrane for humic acids bovine serum albumin, and sodium alginate were 97. 80%,
85.05%, and 91.45%, respectively, indicating improved antifouling performance.

Key words: cellulose nanocrystals; interfacial polymerization; composite nanofiltration membranes; anti-

contamination.
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