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Responses to an External Electric Field of Water Confined in
Reverse Micelles Observed with IR Electroabsorption Spectroscopy:
Confinement Effects and Influences of Ions
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!Graduate School of Science and Technology, Kwansei Gakuin University, Japan

[Abstract] Biological water confined in a nanometer space plays important roles in biology.
It is often exposed to electric fields generated by charges of surrounding biomolecules. The
electric field effects on confined water are thus essential to understand biological phenomena
such as water transport across cell membranes and protein hydration. In this study, we employ
IR electroabsorption spectroscopy to observe the responses to an externally applied electric
field, of water (D20) confined in reverse micelles (RMs), a model system for nanoconfinement.
The observed A4 spectra of water in anionic and nonionic RMs show that the responses of
water molecules that exist in the central part of RMs differ considerably from those in the
vicinity of the surfactants, suggesting that those water species have distinctly different
vibrational properties from each other due to confinement effects rather than the presence of
ions. In contrast, the results indicate that the sodium ion, which is the counter ion of the anionic
surfactant, does affect the confined water through suppression of field-induced reorientation.
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Fig. 1. (A) Wy-dependent FTIR spectra (W, = 2-20 at intervals of 2)
for D,O in AOT RMs and (B) intrinsic spectra of core (blue) and shell
(green) water derived from a NMF analysis. The gray area is affected
by the artifacts due to CO, and was eliminated from the NMF analysis.
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Fig. 2. (A) FTIR (upper panel) and A4
(lower panel) spectra of DO in AOT
(blue) and Igepal (red) RMs. (B,C) A4
spectra (red filled circles) of D,O in AOT
(B) and Igepal (C) RMs and best fits
(black dashed lines) with a linear
combination of zeroth- (solid lines) and
first-derivative (dotted lines) components
of core (blue) and shell water (green).



