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Electric field effects on the IR absorption of nanoconfined water

Shigeto, Shinsuke
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We observed the responses to an externally applied electric field of water
confined on a nanometer scale using infrared electroabsorption spectroscopy. The model systems for
confined water used in the present study are water dissolved in 1,4-dioxane and water in reverse
micelles. We found that in 1,4-dioxane, water molecules occur as the monomer and dimer that are in
equilibrium and that this equilibrium shifts toward the dimer upon application of the electric
field. Infrared electroabsorption measurements on water in reverse micelles revealed that water
molecules in the vicinity of the surfactant head-group (“'shell water') and those present in the
central part of the micelle (“core water™) exhibit distinctly different responses to the applied
electric field. In addition, we found that the presence of ions profoundly affects the absolute
signal intensity of the response.
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