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Analysis of the dynamics of supercooled water in carbon materials using reactive
molecular dynamics simulations
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To_investigate the behavior of water within a carbon nanotube (CNT),
molecular dynamics simulations using the reactive force field, ReaxFF, were carried out. First, four
different parameter sets of ReaxFF were evaluated, revealing significant variations in the rate of

water penetration into the CNT depending on the chosen parameter set. One particular parameter set
precluded any water penetration into the CNT. Subsequently, simulations were conducted to examine
the permeation of water and OH radicals through the CNT vertically penetrating a lipid membrane. The
findings indicated that the CNT, featuring hydrogen terminations at its ends, allow water to pass
through, but not OH radicals. For comparison, additional permeation simulations were performed with
aquaporin incorporated into the Iiﬁid membrane. Intri?uingly, it was observed that a small amount of
OH radicals managed to traverse the aquaporin channel by forming hydrogen bonds with water.
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