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Harnessing the Marangoni Effect 

The Marangoni effect, or thermo-capillary convection, is the tendency for thin liquid films to 
travel to areas of higher surface tension. This is seen when thin liquid films are spread across a 
surface tension gradient, and the liquid moves to the area of higher surface tension. It’s important 
to understand this effect, for example when it is applied to spacecraft, as it is important that 
lubricating oil on a spacecraft does not disperse. Understanding the Marangoni effect is key to 
preventing this movement. The purpose of this experiment is to understand the factors affecting 
thermo-capillary convection, such as how fluid motion depends on the temperature gradient, 
viscosity of the fluid, and surface roughness. Theoretical models indicate a gradient in surface 
tension will drive fluid film migration. The mathematics and reasoning behind these effects were 
explored using the Navier Stokes equation, which models this movement. This model was used 
to predict the effects of three different physical parameters on the fluid movement. Various 
methods of measuring this movement of liquid were explored from previous scientific papers, 
and an apparatus was designed using some of these methods and available materials. In my 
experiment, oil was spread across an aluminum surface, a temperature gradient was applied, and 
the film thickness was monitored as a function of time using fluorescence photometry.  The 
average velocity was measured as a function of three independent variables: the magnitude of 
temperature gradient across the plate, the roughness of the surface, and viscosity of the oil. These 
measurements were analyzed to find the dependence of velocity on. The results showed that the 
velocity of the migrating oil increased linearly with increasing temperature gradient, and 
decreased as the inverse of the oil viscosity, which helps to confirm the mathematical model. 
Increased surface roughness was shown to not affect velocity, but did prevent some of the oil 
from moving. 
 


