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Progress on the application of surface free energy to the adhesion of
environmental microorganisms
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Tongji University, Shanghai 200092, China)

Abstract: The use and control of microbial adhesion in environmental area have been received greater
attention from researchers. Microbial cell surface free energy, as one of cell surface properties, has
important influence on adhesion behavior of microorganisms. This article highlights the role of surface
free energy on microbial adhesion through thermodynamic approach, Derjaguin-Landau-Verwey-
Overbeek (DLVO) theory and extended DLVO (XDLVO). Based on these theories, the characterization
method of microbial surface free energy calculated from contact angle and its influencing factors are
introduced. Besides, it analyses the distribution feature of microbial surface free energy, its components
and its relationship with substances composition. Finally, this review summarizes the application of
surface free energy in environmental microorganisms’ adhesion, including adhesion on solid substrates,
liquid substrates and adhesion between microorganisms according to adhesion substrates. Feature
research should pay more attention to the standard characterization method of environmental
microorganisms’ surface free energy and its application in complex circumstances.
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Figure 1 Process of microbial adhesion on substrates
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Table 1 Surface tension of some diagnostic liquids (20 °C, mJ/m?)"*!
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Surface free energy Apolar component Polar component Electron acceptor parameter Electron donor parameter
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Category
7K 72.8 21.8
Water
FH gk iz 58.0 39.0
Formamide
H 64.0 34.0
Glycerol
LR 483 29.3
Ethylene glycol
-z 444 444
1-Bromonaphthalene
il 50.8 50.8
Diiodomethane

51.0 25.50 25.5
19.0 2.28 39.6
30.0 3.92 57.4
19.0 1.92 47.0
0 0 0
0 0 0
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Figure 2 Distribution of different components of
environmental microorganisms’ surface free energy
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