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Molecular Dynamics study of polymer molecules on the gas-liquid interface
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A molecular dynamics simulation of an aqueous surfactant system: water liquid and alcohols under the low-density
condition is carried out to investigate the stability of bubble nuclei and the structure of the gas-liquid interface. To
analyze the effect of the surfactant structure, volume, and polarization on the stability of bubble nuclei, we use TIP3P
water as the liquid molecules and 1-propanol,1-pentanol, 3-pentanol, 1-heptanol as the surfactant molecules. The
intramolecular energy and motion of all moleculesis taken into account, by applying the AMBER force field. Adding
surfactants to the metastable state of liquid in which bubble nuclei cannot exist steadily, it is found that a stable
bubble is formed and hydroxyl groups of surfactants tend to point to the liquid phase at the gas-liquid interface.
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Tablel Calculation condition, the number of surfactant and water
molecules.

surfactants #surfactant #water
none(only water) 0 461
1-propanol 15 370
1-pentanol 15 370
3-pentanol 15 370
1-heptanol 15 370
1-pentanol (nonpol ar) 15 370
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Fig.1 Snapshot of 1-pentanol solution. Yellow balls indicate the
bubble region. Red and green ones indicate oxygen and carbon
atoms of 1-pentanol, respectively. For clarity, H,O molecules are
not shown.

Fig.2 Snapshot of 1-pentanol(nonpolar) solution. Color of each
balls indicate the same atomic species as Fig.1.
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Fig.3 Time development of the bubble volume. Calculation conditions  Fig.4 Time development of the bubble volume. Calculation conditions
are 1-propanol, 1-pentanol, 1-heptanol, and water only. are 1-pentanol, 3-pentanol and 1-pentanol (nonpolar).
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