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A molecular dynamics study on the effect of surfactant adsorption on thermal transfer

at solid-liquid interface
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In this report, the molecular dynamics simulation was conducted to examine the molecular mechanism of adsorption
associated with thermal energy transfer at the solid-liquid interface. The surfactant and solvent were chosen to be
monoatomic molecules with different contact angles to the solid surface. Different concentrations of surfactant were
applied to the simulation under the same condition of temperature difference between two solid walls where the liquids
exist in between, and the amount of adsorption and interfacial thermal transfer was analyzed. The molecular
mechanism of energy transfer between solid, surfactant and solvent molecules was evaluated based on the density and
temperature distributions of each substance, and contributions of each machanism to the macroscopic heat flux were
analyzed in respect to the surfactant adsorbed at the interface.
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Fig. 1. System of heat flow

Table 1. LJ interaction parameters between different substances

Interaction species e [x10%]]
Solvent - Surfactant 1.65
Solid - Surfactant 125
Solid - Solvent 0.33
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Fig. 2. Density profiles of 5% concentration of surfactant in the z direction
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Fig. 3. The temperature distributions at 5% concentration of surfactant
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Fig. 4. Total heat flux and its contribution terms with different
concentration of surfactant
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