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Molecular dynamics simulations were carried out to study the coalescence of two nanometer-sized water droplets in an n-heptane environment with one being fully covered by a non-ionic surfactant, 1-naphthalenepentalnoic acid.  Although one of the droplets was fully covered by an adsorbed layer of the aforementioned surfactant molecules, the two droplets still coalesced.  This observation is inconsistent with the findings in a similar experimental system.  The discrepancy may be explained as follows.  First, in the experimental system, all water droplets are believed to be fully covered by surface active materials.  Secondly, the structure of the surface active molecules is not as flexible as the one we used in our simulations.  As a result, movements of the portions of the surface active molecules in the n-heptane phase may be hindered and formation of a water bridge between the water droplets is then suppressed.  Thirdly, the experimental system usually contains a small amount of fine solids that are thought to contribute to the stability of the system.  Nonetheless, it was observed that the coalescence kinetics was dramatically decreased compared with the case in which surfactant was not present.  The coalescence process at 353 K was faster than that at 300 K although it was still slower than the one without surfactant at 300 K.  The effect of concentration of 1-naphthalenepentalnoic acid at the interface was also studied.  As expected, the coalescence process was slower with the presence of more surfactant molecules at the interface.    

