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Abstract.

cause of their excellent water — repellent and self-cleaning properties.
it is available to fabricate superhydrophobic surfaces based on hydrophilic materials,
the fabrication techniques for superhydrophobic surfaces are not only complicated but

of lotus leaves,
commercially applicable.
also expensive,
cal applications.

However,

necessary to employ the advanced theories to design the optimal micro-nano structures,
In this review, we aim at the above key issues to discuss the progresses on the theo-

nal forces to tune the wetting behavior.

retical and experimental aspects of the studies on superhydrophobic surfaces,
We also indicate the possible role of external forces in tuning the superhydrophobic behavior.

and fabrication methods.
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and superhydrophobicity can not be compatible with other materials properties,
To solve these issues and to explore the possible initial applications in certain high-technology field, it is

contact angle hysteresis;
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Superhydrophobic surfaces are promising for potential applications in high-technology field and daily life be-

by mimicking the micro-nano structures
which can almost be

At present,

thus limiting their practi-
and it is also helpful to use the exter-
with an emphasis on the geometrical design

geometrical design; fabrication method
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Fig. 1 Variation of literatures for the key words of super/

ultrahydrophobic and lotus effect in SCI
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Fig. 2 Three typical wetting states of drop on microtextured roughness

surfaces: (a) noncomposite wetting state on a uniformly rough
surface, (b) composite wetting state on a uniformly rough
surface, and (c) composite wetting state on a nonuniformly

rough surface
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Fig. 3 Schematic depiction of a surface covered by a hexagonal array
of square asperities of width x and height z; (a) plan view,
the square grid has a linear dimension of y/2, the dashed
line defines a single unit cell, the crosshatched areas are
the tops of the asperities and (b) side view, the angle
subtended by the top edges of the asperities is ¢, and

the rise angle { their sides is @

W, »>90°, B R E & S XFER
IKEE AR AR T AR B 45 44 R 2 3] 8 5% 7K TR A [
FEROGEFE L bl Extrand ™R, B A
IKERAT, AU 45 ol 2 4 PR ORI 43 A 2 4
[F A 3 22 3 JE R o JEE R Tl MLRE R (2> Z,) &

— — x —

¢ K;—;?/¢
R lo"' (0]

(@) (b)
B4 BILHREMREZE: (a)¢>90°H w <90°,
(b)¢ <90°FHl w <90°
Fig. 4 Schematic depiction of trapezoid: (a)¢ >90° and w <90°,
(b)¢ <90° and w <90°

Patankar' ") [7]££ L4 J& 81 HE 511 49 B4 51 B B 45 # h
B(ES), FIARECHEIEM R T EGRMSER
Bz MR A, SREEW, Fa5HR
W) HAE H/ a XPIENR SR B E M. 4 H/a ¥§RAET,
52 G B e W 1) R B A IR S A R FR R —
NERMEES: Y H/a W IGEB — G FHER, 6%
VYR AN B S Ak IR R SR B T LAAH S, YR T
RESHATBEPMEDREERNT, E&%E LM
SEHmaES Saf, HIBREFR B RMERE; & Ha
KF—IGFER, &M AR &3 MMiEe
AOoReEEMK, BAMBELE A, W, iSOk Z A
W R TR BHES B IE MR (B 6), K
Xf T EMAIE M A 0, RE, Y ¢, <6, <180°H],
WA RETE AR E M AR AR A . miln, AT
XX PRI SRR AT T R AR 20T, AR T
KR4S

AENENENNENER

Side view
a/2 b

et~

a2

Top view

Bl 5 HAgRBAS 5 0 B A E . R e,
HRIER b, BH A
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pillar width, spacing and height are @, b and k, respectively
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Fig. 7 Optimized microtextured roughness distribution; hemispherically
topped cylindrical asperities and pyramidal asperities with

square foundation and rounded tops
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Fig. 12 Schematically shows the four types of surface morphologies.
A is smooth surface, B is assembly of uniformly sized
spherical nanoparticles, C is uniformly sized nanorod
array unidirectionally aligned perpendicular to surface,

and D is open mesh of nanofibers lying parallel on substrate
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Schematic illustration of the comparison between various structures: (a) a single coarse structure, (b) a single tall fine structure with
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large spacing, and (h) a hierarchical structure. Typical values assumed: a; =b; =h; =1 pum; a, =b, =h, =1 nm
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