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Overview

1. Superhydrophobic Surfaces
e Lithography — designer surfaces 2-50 um
e Etching — Cu surfaces 20-50 um
» Sol-gel approach — phase separation 100 nm — 20 um
e Conversion superhydrophobic < superhydrophilic

2. Characterisation
« Contact angles
e Confocal and electron microscopy

3. Measurements and Theory
 Static angles
* Dynamic angles



Superhydrophobicity

* Principles of Superhydrophobicity/hydrophilicity
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Superhydrophobicity

e Lithographic Approach

Principles Electron Microscope Images

patterned photoresist
hyvdrophilic/hydrophobic

photoresist base layer

cosG=(1+2h/)cos&s




Superhydrophobicity

e Typical Result — Lithography and etching

Equilibrium Angle Evaporation Sequence

Eﬁmmmﬁﬁﬁﬁﬁm
140 - ﬁ“ﬁmﬂwwnngnun
X

angle/degrees

0 5 10 15 20 25 30

time/minutes

vapour

 Unequal Angles —

patterned solid surface

Sliding driving force.

35



Dynamics on SuperWetting Surfaces

 Theoretical Work

Chemically Heterogeneous Physically Structured
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Changes in surface free energy by displacement of surface.

Vg = (le/—ﬂwj tan(@/2)[ fl, + (1- )1, - cosd)] Vg = (272/—/7'-\’} tan(@/2)[ frl - g - cosé]

Modified Tanner's Law 8= A((tf:;?g,/;l) ~ t31/4




Other Work on Wetting

Fibers and Roll-Up

Barrel Shape

Reduced Thickness, n
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e Spreading of Oil Stripes




Other Work on Wetting

 Drop Shape Analysis
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« Evaporation of Mixtures
Assorted experiments and theory

Contact Angles



