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Abstract: Objective The extended Derjaguin-Laudau-Verwey-Overbeek (XDLVO) theory was used to evaluate the interfacial
interactions between four common polymers of traditional Chinese medicines (including protein, tannin, pectin, and starch) and
ultrafiltration membranes to predict the ultrafiltration membrane fouling behaviors. The predicted results were verified by the
membrane filtration experiment. Methods Four common polymers of traditional Chinese medicine such as protein, pectin, tannin
and starch were used as simulated pollutants for the ultrafiltration experiment. XDLVO theory was used to quantitatively analyze the
interface interaction between common polymers and ultrafiltration membranes, evaluate the relative contributions of polar force (AB),
van der Waals force (LW) and electric double layer force (EL) to ultrafiltration membrane fouling, and predict the fouling behavior of
common polymers. The predicted results of the XDLVO theory were compared with membrane filtration flux. Results The order of
total interfacial interaction energy between the four common polymers and ultrafiltration membrane was pectin > starch > tannin >
protein, and all of them were negative, indicating that the four common polymers and ultrafiltration membrane attract each other. The
polar force was the most powerful and played a significant role in the total interface energy. The electric double layer force was the
smallest, so its impact on total interface energy can be ignored. In addition to the attraction between pectin and pectin, protein-protein,
tannin-tannin and starch-starch were mutually exclusive. The severity of ultrafiltration membrane flux attenuation of each polymer
solution was pectin > starch > tannin > protein, which was consistent with the pollution behavior of each polymer membrane predicted
by XDLVO theory. Conclusion The XDLVO theory can accurately predict the ultrafiltration membrane fouling behavior of common
polymers in traditional Chinese medicine, providing a reference for micro-analysis of the membrane fouling phenomena in traditional
Chinese medicine.

Key words: XDLVO theory; common polymer of traditional Chinese medicine; ultrafiltration; interface interaction; membrane fouling;

protein; tannin; pectin; starch; polarity force; van der waals force; electric double layer force
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Table 1 Contact angles and { potentials of ultrafiltration
membrane and macromolecules

Y5 Ow/(°) 0:/(°) 04/(°) ¢ A/mV
HRYENR 82.09+3.07 72.39+3.59 39.4041.74 —50.41 £4.26
EAHJR 50.40+1.61 37.084+3.02 43.84+£2.22 —47.91+£2.68
¥R 39.53142.90 63.4612.16 43.66+£3.04 —54.73+1.89
BB 71.6914.18 63.05+1.61 40.36+2.11 —48.93+2.05
ER 49.7714.52 69.2740.62 46.90+£2.27 —40.55+1.15

Ous O Ou S SFEFALAK . . B I A AR

Ow, Oy, Oqrepresent the contact angles of purified water, glycerin and

diiodomethane, respectively
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Table 2 Surface tension of ultrafiltration membrane and

macromolecules
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