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Figure 1 The relationship between contact angle of silica/polyviny-
lidene fluoride composite and silica content.

1:0.8FIRE i AR AR it 5

XF AR TR AR R 20 R B K & A AR A
TESHAT RAE, HEHE T BB S A w2 fr
. MNEFRRT LA, EEEYSKER A SRR S
MBI 1N T 9K ROBE IO S5 1, H T 4 oK kL
LRI ISR, 19 5 &M R I B A RCKEE 250
KR FE IO S5 MR, XA K E & 4505 T 1%
BAMEHO B S KR 2 A B 2

XZIEB BK AR ATy I e fm iR b 3, AR IR
AT, 2R T B A IR 153.5°, Gl i HE AR
R200 kGy Iyt k45 BRUS, A% i 2R T 110 422 ok o ) 242
N153.6°, Ut B 7E 48 B Ik 2 v R R THT Ak A SR AR
AAE, 200 kGy Iy 2 im B AL H AN 3% E A AR
IR VR PR = AR 5o . SRTT 42200 kGy )y £
J&i, H T A SRR R £ I AR N A AE By S 2 4m IR 5
G TSRS, FARME I IR & B B4 =,

2 AETICRAEHCT A B O F s K BG4
BERETESI F, ()@t (b)IAT

Figure 2 SEM of silica/polyvinylidene fluoride composite under
different magnifications, (a) at high magnification; (b) at low
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Figure 3 (Color online) Scheme of the emulsion templating process used to produce microtextured PDMS monoliths and photos of water-in-PDMS

emulsion and cured monolith [34].
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Figure 4 Photos of silica/polydimethylsiloxane composite under
different magnifications, (a) at high magnification; (b) at low
magnification.
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Figure 6 Photos of silica/polydimethylsiloxane composite after sand-
paper abrasion under different magnifications, (a) at high magnification;
(b) at low magnification.
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Figure 7 (Color online) Photos of textiles before and after abrasion
test [37].
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Figure 8 (Color online) Scheme of the electrostatic flocking device.
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Figure 9 Photos of superhydrophobic flocking surfaces under differ-
ent magnifications, (a) at high magnification; (b) at low magnification.
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Figure 10 Photos of superhydrophobic flocking surfaces before and
after sandpaper abrasion, (a) before sandpaper abrasion; (b) after
sandpaper abrasion.
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Figure 11 Photos of flocking fiber surfaces after (a) nanocomposite
modification and (b) reactive ion etching treatment.
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The study of superhydrophobicity began with the observation and imitation of the superhydrophobic surface in nature.
With the development of material characterization and fabrication techniques, more and more artificial superhydrophobic
surfaces have been created, which show a broad prospect in application, such as self-cleaning, anti-icing, anti-fogging,
anti-corrosion, oil-water separation and so on. The superhydrophobic surfaces in nature, including the leaf surfaces or
skins, always play an important role in the survival of plants and animals. However, in contrast, the research of
artificially fabricated biomimetic superhydrophobic surfaces still remains at an initial stage in laboratory. To date, the
major challenge for the practical application of superhydrophobic surfaces is their durability, which hence arouse more
attention. The improvement of surface durability is of great significance for the application of superhydrophobic
materials in real world. According to the difference in the dimensions of superhydrophobic materials and the differences
in the dimensions of superhydrophobic structure units, the superhydrophobic materials are divided into five categories,
namely the two-dimensional (2D) superhydrophobic surface based on zero-dimensional (0D) particle; the three-
dimensional (3D) superhydrophobic material based on zero-dimensional (0D) particle; the two-dimensional (2D)
superhydrophobic surface based on one-dimensional (1D) fiber; the three-dimensional (3D) superhydrophobic material
based on one-dimensional (1D) fiber and the three-dimensional (3D) superhydrophobic material based on three-
dimensional (3D) bulk material. The preparation methods and the studies of surface durability of each category are
introduced. According to the research progress of durable superhydrophobic materials in recent years, the mechanisms
for improving the durability of superhydrophobic materials are studied and the guidance to advance the application of
superhydrophobic materials in real world are offered.

superhydrophobic, durability, composite, polymer
PACS: 68.08.Bc, 81.40.Pq, 81.05.Qk, 81.05.Ni
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