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So far, it has been experimentally found that the addition of surfactants to
polyethylene has an effect of suppressing water treeing. However, the mechanism of water tree
suppression remained unclear. In this study, | considered the intermolecular interactions between
polyethylene, surfactants, and water molecules, and analyzed them using molecular dynamics
simulations and quantum chemical calculations. As a result, it was found that the water molecules
aggregated to form water clusters, and the hydrophilic groups of the surfactant were oriented toward
the water clusters to form reverse micelles. Moreover, 1 was able to prove at the molecular level
that the surfactant surrounds and solubilizes the water molecules existing in the supersaturated
state, and the solubilization of the water molecules suppresses the water tree.
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