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A Simple Way to Fabricate Multi-Dimension Bionic Super-hydrophobic Surface
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Abstract: A multi-dimension bionic super-hydrophobic surface was prepared by embedding nano-silicaon on the

sandblasted aluminum surface. After surface modification by perfluoroalkyltriethoxysilame, the surface shows the

similar capability and structure of lotus leaves. the super-hydrophobic surface shows static contact angle as high

as 173° and tilt angle as low as 2.5° for 6.5 L water droplet.
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Table 1 Static contact angles and dynamic contact angle on the surfaces of different samples
Concentration of Static Advancing Receding Hysteresis of Tilt angle /
nano-silica / (g-L™) angle / (°) angle / (°) angle / (°) contact angle / (°) (°) (6.5 pL)
10.0 (on glass) 155 157 95 62 >30
Without silica 152 153 84 69 >25
0.1 147 160 103 57 >25
0.25 151 160 105 55 >25
0.5 155 162 118 44 >25
1 (on the aluminum surface) 165 168 139 29 >25
2.5 168 169 145 24 >25
5 171 172 156 16 9
10 173 174 168 6 2.5
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A: sandblasted aluminum surface on which nano-silica was embedded (the concentration of nano-silica is 10.0 g-L™"), contact an-
gle (CA) is 173°; B: sandblasted aluminum surface without nano-silica, CAis152°; C: the glass surface on which nano-silica was
embedded (the concentration of nano-silica is 10.0 g-L"), CA is 155°; D: the fluorinated glass surface, CA is 110°.
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Fig.1 Images of water droplets (5 L) on the surfaces of samples
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Series. A and Series. E: water droplet (6.5 pL) roll and bounce on the sandblasted aluminum surface on which nano-silica was
embedded (the concentration of nano-silica is 10.0 g-L™" and the tilt angle is 2.5°); Series. B: water droplet (6.5 wL) roll on the
sandblasted aluminum surface on which nano-silica was embedded (the concentration of nano-silica is 5.0 g-L™" and the tilt an-
gle is 9°); C: water droplet (6.5 pL) on the glass surface on which nano-silica was embedded (the concentration of nano-silica is
10.0 g-L7, tilt angle is 30°,the water droplet don’t roll); D: water droplet (6.5 L) on sandblasted aluminum surface without
nano-silica (tilt angle is 25°, the water droplet don't roll).

Note: the interval between every two photos is 40 ms.
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Fig.2 Water droplet’s (6.5 L) movement on the surfaces of samples
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A: sandblasted aluminum surface; B: sandblasted aluminum surface coated by epoxy resin, C: sandblasted aluminum surface on

which nano-silica was embedded (the concentration of nano-silica is 2.5 g-L™); D:

sandblasted aluminum surface on which

nano-silica was embedded (the concentration of nano-silica is 10.0 g+L.7', the average diameter of conglomeration of nano-silica

is 100 nm)
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Fig.3 SEM images of the surfaces of samples
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