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Spreading of A Liquid Drop Containing Insoluble Surfactant Driven by Thermocapillary
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ABSTRACT: The spreading of a liquid drop on thin liquid
film in the presence of insoluble surfactant and isothermal or
non-uniform heating from below was considered. Coupled
nonlinear evolution equations for the film thickness and
surfactant concentration were derived on the base of lubrication
theory. The spreading processes on different conditions were
calculated using PDECOL program and the numerical results
were presented, while the effects of parameters on the
spreading process were discussed. The results show that
complex droplet patterns are obtained for an isothermal
underlying substrate. For the case of non-uniform heating
condition, more stable double ridges patterns are observed. For
all situations, decreasing Marangoni parameter and surface
Biot number, increasing surface Peclet number will
stabilize the film. On the condition of non-uniform heating,
appropriate heating number can also lead to a stable spreading
process. Compared to the initial uniform film flow, which is
covered by surfactants and on the same heating condition, the
Marangoni effect introduced by thermal gradient is more
significant on the drop spreading.

KEY WORDS: spreading; insoluble surfactant; drop; thin
liquid film; Marangoni effect
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Fig. 1 Schematic representation of liquid drop with
insoluble surfactants in heated environment
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Fig. 2 Initial conditions of the film thickness and
surfactant concentration
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