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Surface Tension Microfluidics 

• Introduction to surface tension 
• Thermocapillarity 
• Electrowetting 

– Electrowetting on dielectric (EWOD) 
– Open opto-electrowetting (O-OEW) 
– Electrowetting + particle manipulation 

 
 



Surface Tension Basics 

γwater = 72.8 mN/m 
r = 10-6 m 
∆p ~ 100 kPa or 1 atm 

SGLGSL γθγγ =+ cos
Young’s Equation 

Surface tension (γ) is the increase in energy as the surface area increases.  

( )
r

L
r

SLSGp
θγγγ cos22

=
−

=∆ ghp ρ=∆



Surface Tension Basics 
Capillary tube wetting  

Unstable 

Stable = Stuck! 

Microdevice here Water strider here 

http://youtu.be/1HrRuaLFGmY
http://youtu.be/1HrRuaLFGmY
http://youtu.be/1HrRuaLFGmY
http://youtu.be/RphuMEUY3Og


Water in Carbon Nanotubes 
• Hydrothermally produced 

multi-wall carbon nanotube 
• Water inside nanotube 
• TEM micrographs of 

meniscus 
• Water volume decreases 

from a to b upon heating 
• Explanations: 

– Bubble expansion 
– Liquid evaporation 
– Thermocapillarity 

• Results inconclusive 

M
eg

ar
id

is
, P

hy
s.

 F
lu

id
s,

 V
ol

. 1
4,

 p
p 

L5
-L

9,
 2

00
2 



Surface Tension Valves 
Lab-on-a-Disk:  Marc Madou, UC-Irvine 

Centrifugal Force: 

Surface Tension: 

Burst Frequency: Movie here 

http://youtu.be/qr2LSnDNkeA
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