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ABSTRACT: Traditionally, the wetting of a solid surface by the drop of an emulsion 

has been thought to be mediated by the formation of a liquid bridge that connects 

the drop and the surface. In the presentation, experimental evidence of a different 

mechanism of the spreading of a drop on a surface will be presented. Experiments 

were conducted for liquid-liquid systems, wherein drops of higher density (glycerol) 

were allowed to settle under gravity in a lighter liquid phase (silicone oil) under 

conditions of weak gravitational body forces. The approach of the drop towards the 

substrate was visualized using Reflection Interference Contrast Microscopy 

(RICM), and the details of the film drainage dynamics and the spreading of the 

drop on the surface were recorded. The shapes of the film and the temporal 

variation of the minimum film heights matched theoretical expectations from the 

lubrication approximation, until the height reached few tens of nanometers, at 

which point a stable film was formed. Following this, islands were observed to grow 

on the substrate, one of which eventually merged with the parent drop to complete 

spreading.  Wetting was thus manifested as a coalescence event between the parent 

drop and an island. The reasons for the arrest of film drainage and the appearance 

of the islands will be discussed. The effects of contact angle, surface roughness and 

the presence of surfactants on the wetting process will also be elucidated.  The 

fundamental mechanism discovered here is expected to ultimately guide the design 

of emulsion-based coatings to have predefined spreading times. 
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