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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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Fig.1 AFM image of fluoro-siloxane-acrylates film

Bl 170, 2 o5 AT T BU O f, 10 SRR AL L 1Y
s, Y =1,

KT XPS € $ AR 0] FAFIIRY) (% fh

HAK DFMA &1t 30.0%, % 6.0%C-1757 1 FRE N FL
W) R T R A AE B A R Wk 1, AR
LB Y 20 BRI 54 455 XPS BB 43 !0 HfE b 2%
I 4k % & A 43 4% -CF,, -CF,-CH;,-Si-0 F1-CO0, H
XPS A 45 RAFFN M ERM F.C.O0.Si JHE & &, 7]
DA B8 L2 B L ) Ak B R L3 1, fF R R
RATTR®D), AT 1%

N
(I+cost) = 3 £ (1+cos6,)=0.318x(1+c0s1209+
i =1

0.037%(1+c0s105°)+0.495%(1+cos111°)*+
0.025(1+c0s102°)+0.125(1+c0s72°)*=0.533 5
cosf#=-0.2696  6=105.6°
FHZ 07 B A5 B n 6 18 2 Uk SR & ) 3R
AR 7K 42 fih £ 5 2 B0 I G 4 2R - R

F1 P LR T A i R A

Table 1 Atoms content and the groups on film surface

Atoms content on film surface /
Surface group

Measured content of surface groups /

Theoretical water contact angle /

atom% % ©)
F 28.7 -CF, 31.8 120
C59.1 -CF 3.7 105
0105 -CH; 49.5 111
Si 1.6 -Si-0 2.5 102

-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.5 AFM images of the films containing different

particles
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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(l) / nm 120 170 400 200
Fractal dimension(D) 243 2.51 2.62 2.53
Water contact angle / (°)
Found 168 173 174 170
Calced. by Wenzel 115 116 113 114
Caled.by fractal dimension 158 166 164 159
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