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Hydrophobicity on Film Surfaces with Composite Particles Estimated by Fractal Theory
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Abstract: Composite particles were prepared by grafting method and emulsion polymerization combined with sol -gel
method. Hydrophobicity was shown on the film surface with composite particles after modification by material with
low surface energy. Fractal theory was used to estimate the hydrophobicity and the relation between the surface
morphologies and hydrophobicity was characterized by fractal dimension. The results show that fractal dimension can

be more appropriate than roughness factor for characterization the morphology effect on hydrophobicity.
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Table 1 Atoms content and the groups on film surface
Atoms content on film surface / Measured content of surface groups / Theoretical water contact angle /
- Surface group o o
F 28.7 -CF; 31.8 120
C 59.1 -CF 3.7 105
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-COO- 12.5 72
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Fig.2 SEM images of film surface with dual size composite particles
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Fig.3 Fitting curve of fractal dimension
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Fig.4 Fitting curve of fractal dimension by Sandbox
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Table 2 Fractal dimensions and water contact angles
Parameters Fig.5a Fig.5h Fig.5¢ Fig.5d
Uper limit size(L) / pm 2 2 3 2
Lower limit size(/) / nm 120 170 400 200
Fractal dimension(D) 243 2.51 2.62 2.53
Water contact angle / (°)
Found 168 173 174 170
Caled. by Wenzel 115 116 113 114
Caled.by fractal dimension 158 166 164 159




620

26

[1] LIU Ying( ), HU Min( ), YU Gui Ying( ),
et al. Jiangxi Science(Jiangxi Kexue), 2006,24(2):205-209

[2] Herminghaus S. Europhys. Leit., 2000,52(2):165-170

[3] QU Ai-Lan( ), CHENG Jiang( ), YANG Zhuo-
Ru( ), et al. Chinese J. Inorg. Chem.(Wuji Huaxue
Xuebao), 2007,23(10):1711-1716

[4] Stober W, Fink A. J. Colloid Interface Sci., 1968,26:62-6

[5] Pellerite M J, Wood E J, Jones V- W. J. Phys. Chem. B, 2002,

106(18):4746-4754

[6] Brzoska J B, Ben Azouz I, Rondelez F. Langmuir, 1994,10
(11):4367-4373

[7] Bunker B C, Carpick R W, Assink R A, et al. Langmuir,
2000,16(20):7742-7751.

[8] Song X, Zhai J, Wang Y, et al. J. Phys. Chem. B, 2005,109
(9):4048-4052

[9] Kulinich S A, Farzaneh M. Surf. Sci., 2004,573:379-390

[10]Qu A L, Cheng J, Yang Z, et al. Colloids Surf. A, 2009,345
(1/3):18-25

[11]SUN Xia ( ), WU Zi-Qin ( ), HUANG Yun
( ). The Principle and Applications of Fractal Theory
( ). Hefei: Press of University of Science

and Technology of China, 2003.

[12]Adamson A W, Gast A P. Physical Chemisiry of Surfaces.
6".Ed. New York: John Wiley & Sons, 1997.

[13]Wenzel R N. J. Phys. Colloid. Chem., 1949,53:1466-1467

[14]0nda T, Shibuichi S, Satoh N, et al. Langmuir, 1996,12(9):
2125-2127

[15]Shibuichi S, Onda T, Satoh N, et al. J. Phys. Chem., 1996,
100:19512-19517



