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Fabrication of Lotus Effect Coatings
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Abstract: Composite coatings with lotus effect were fabricated via imbedding micro-silica and then nano-silica. The

micro-silica and nano-silica was subsquently fixed on the surface to form hierarchical micro- and nano-structures,

and at the same time, the epoxy resin modified by low surface free energy material was coated on the coatings. The

staic contact angle of the coatings is as high as 165° and the tilt angle for 6.5 L water droplet is as low as 2.5°. The

coatings show the similar hydrophobic capability and structure to lotus leaves.
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Table 1 Components of coatings

Coatings Concentation of micro-silica / wt% Concentation of nano-silica / wt%
Smooth surface 0 0
Only with micro-structure 1.00 0
Only with micro-structure 0 1.00
1# 1.00 0.10
2# 1.00 0.25
3# 1.00 0.50
44 1.00 0.75
S# 1.00 1.00
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Table 2 Static contact angles and tilt angles of the surfaces

Concentation of nano-silica / wt%

Contact angle / (°)

Movement angle / (°)

Smooth surface 105.0 >30.0
Only with micro-structure 148.0 >30.0
Only with nano-structure 130.0 >30.0
0.10 150.0 >30.0
0.25 156.0 >30.0
0.50 158.0 >30.0

0.75 164.8 2.5

1.00 165.0 2.5

A B D

A.Q..ﬂ.

A: smooth surface, B: the lotus leaf effect surface (the concentration of silica is 0.75wt%),

C: the surface with nano-structure, D: the surface with micro-structure

B 5wl ZK 3 76 B il £ 1 2 T B 28

Fig.1

Images of water droplet (5 L) on samples

é é

Water droplet’s (6.5 pL) movement on the lotus leaf effect surface (the concentration of silica is 0.75wt%, tilt angle is 2.5°)

Note: the interval between near photo is 25 ms.
P2 6.5 Wl K 78 4 2000 35 T R 5l
Fig.2 Water droplets (6.5 L) movement on the the lotus leaf effect surface
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A: amplied to 10 000 times, B: amplied to 100 000 times
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Fig.3 SEM images of the lotus-effect surface

(the concentration of silica is 0.75wt%)
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Fig.4 Scheme of fabrication of lotus leaf effect coatings
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