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[Abstract] If a ligand (L) exists in the organic phase, it can react with ion (M) to form a
complex (ML). Such a reaction can assist the transfer of ions. This process is called facilitated
ion transfer (FIT). FIT plays an important role in many fields of chemistry, including
chemical sensor, separation and extraction, phase transfer catalysis, biological membrane, etc.
However, understanding of microscopic mechanism of FIT is still far from complete. This is
due to the difficulties to selectively observe the interfacial transfer. To overcome those
difficulties, we used molecular dynamics SMD) simulation. Today, four different mechanisms
of FIT reactions have been proposed.™ Thus, we analyzed the FIT and identified the
mechanism. In addition, Laforge, F. O. et al. reported that the transfers of a wide class of
hydrophilic ions must be facilitated by adding an extremely low concentration of hydrophobic
anion to the organic phase.’) To explain the reaction, they proposed a new “Shuttling
mechanism”. ! Thus, we examined the scheme of the “Shuttling mechanism”.
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The mechanisms of facilitated ion transfer™!
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Fig 4.

2-D surface G(2)(z,r), where
the contour values are shown
with 1 kcal/mol interval. z = 0

is set at the interface.

Fig 5.

2-D surface G(2)(z,r) with
external field 0.2 V/nm, where
the contour values are shown
with 0.66667 kcal/mol interval.

z =0 is set at the interface.



