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Stability of water droplets floating on water surface 
 

Makoto SATO 
 
Collapse of water droplets floating on water surface and anti-bubbles is analyzed with a high speed video camera. 
Stability of the air film suspending the water droplet from water surface is discussed with a concept of surface energy.  
A micro hole in the air film will shrink and vanish spontaneously if the diameter of the hole is less than the film 
thickness, and the energy barrier of the bubble collapse is a function of square of film thickness. The air film that 
suspends the water droplet may be unexpectedly stable.   

�������� : � Surface tension, anti-bubble, air film, stability  

Fig. 1 Three types of water droplet (anti-bubble). 
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Top view 

Side view 

Fig. 2 A floating water droplet wrapped with oil 
film. 

Water droplet 

Oil 
Water 

Air 

Fig. 3 Cross sectional structure of the floating 
water droplet wrapped with oil film. 

Back light 

Water vessel High speed camera 

Fig. 4 Set-up for taking a high-speed video movie. 
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Fig. 5 Series of video frame of the collapse of water droplet wrapped with oil film (frame rate: 10ms) 

Total internal reflection 

Interference lines 

Fig. 6 Anti-bubble 
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Fig. 7 Series of video frame of anti-bubble collapse (flame rate: 2ms) 
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Fig. 8 Volume dependence of the life time of water 
droplets. 
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Fig. 9 Stability of the air film. 
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