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First-principles simulations of protonation and adhesion weakening of organic-inorganic
interface under wet conditions (' Graduate School of Engineering, Nagoya Institute of
Technology) OShuji Ogata,' Masayuki Uranagase'

First, we theoretically investigate the protonation of the amine group in epoxy resins
prepared using amine-based curing agents. DFT-based free-energy calculations show that the
amine group of the epoxy resin is protonated at equilibrium depending on the location of the
amine group when the epoxy resin is embedded in neutral or acid water. The energetic barrier
for breaking the ether bond of the epoxy resin is substantially lowered as a result of the
cooperative effect of H>O dissociation [1]. Second, we address the issue of weakening of silane
coupling agent to silica under neutral or alkaline condition. We find that the terminal —OH of
silica is significantly deprotonated and that the transition-state barrier energy to break the Si—
O bond of the silane coupling becomes less than 1 eV with the assistance of H,O dissociation
when 50% of the terminal —OH groups on silica is deprotonated [2].
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Free-energy calc with DFT
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