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Fig 3 D ifferent states of superhydrophobic surfaces

(A) W enzel s state (B) Cassie’ s supethyvdrophobic state (C) the Lotus state( a special case of Cassie' s supethydrophob ic state);

(D) the transitional supethydrophob ic state hetv een W enzel s and Cassie s states (E) the Gecko state of the PS nanotube surface
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three-phase
contact line

Capillary adhesion arises when water is drawn away a nanotube upward

b) X X X X Ex Air trapped in closed system
rYYY Liquid-solid "area" contact
7

Superhydrobhobic nanopore array with high adhesion

C) AgAAAACAACAAA Air trapped in closed system
TATA Liguid-solid "line" contact

Air in opened system

\
X X ,

‘ Sdﬁerﬁydrobhbbié haﬁétube érfay with controllable adhesion
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g~ .2 P Air in opened system
Liquid-solid "point" contact

Superhydrophobic nanovesuvianite structure with extremely low adhesion

Adv Mater, 2009, 21: 3799-3803
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Self-Cleaning
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Figure 3. a) Optical image of the as-prepared polyurethane foam floated on water owing to its

superhydrophobicity and light weight. b) Digital image of the superhydrophobic foam immersed (a) (b)
in water by an external force, exhibiting a silver mirror-like surface due to the surrounded air

bubbles. c) Optical image of aqueous hydrochloric acid (left, pH = 1), NaCl (middle, pH =

7), and NaOH (right, pH = 14) solution droplets with spherical shapes on the resultant poly-

urethane foam, demonstrating stable wettability towards different corrosive liquids.
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liquid transportation
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Figure 2-14. Schematic models of the possible application of the as-prepared

aligned PS nanotube films in micro-sample analysis.
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Anti-Icing

4n 2y :
AGe =3 Lr.Rlen{p,fpﬁ. }] ouf (6)

where
f(8) = 3—1{2 +cos #)(1 —cos#H)*

WA, #4287 <175 (3)
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. Farmation of frost aystaks on two frazen water droplets surfaces an both the super-hydrophobic and the copper surbiee (7, « . S 5L (
Befare cooling: water droplet on the super-hydropho bic surface; (b) before moling: waer droples on the copper surface; (c) 450 < super-hydrophobic surfice; (d) 440
e)555 5, super-hydrophohic surface; (f) 585 5 copper surface; () 970 < super-hydrophobic surfice; (h)985 < copper surface; (1) 2199 5, super-hydro phob:

Fig 6. Fa
(< jatel
urface; ()) 2186 5, copper surface; (k) 3025 5, super-hydrophobic surface; (1) 3090 <, copper surface.
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These results suggest that the design of n
ano- and microstructured materials that i
nduce complete retraction of impacting
water droplets before ice nucleation occu
rs may prove to be an effective strategy t
0 prevent ice formation.
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Superhydrophobic Surfaces: Are They Really Ice-Repellent?

The ice-repellent properties of the materials deteriorate during icing/deicing
cycles, as surface asperities appear to be gradually damaged

The anti-icing efficiency of superhydrophobic surfaces is significantly lower in a
humid atmosphere, as water condensation both on top of and between surface as
perities takes place, leading to significantly larger values of ice adhesion strengt

h. b
. Q@

Langmuir 2011, 27(1), 25-29 010
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