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[Abstract] Electron transfer reaction at oil/water interfaces is important for chemistry and
biology as it is a simplest model of an energy conversion as photosynthesis. Marcus theory
have been developed as the theory for electron transfer reaction in solution [1]. Outer-sphere
electron transfer reaction between ferrocene in nitrobenzene and ferricyanide in water is
reported experimentally by Samec et al [2]. Osakai et al. proposed that this reaction is
homogeneous electron transfer reaction accompanied with a partition of ferrocene to water [3].
We have performed molecular dynamics simulations and analyzed the free energy surface for
this system to reveal the reaction path and physical meanings of the reorganization energy of
Marcus theory [4]. In this work, we studied multi-dimensional free energy surface for the
energy gap of the reduced and oxidized states, the distance between solute molecules and the
distance between a solute molecule and interface.

[FF] AR mIZE T 2EFBEIGE, AR X D 7L —Z2 0 Hfn)7e
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X =N E O LD L O EDRERZR TIHEEDOWMARIIEIZ LD X 9 ITKFT
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EBRAIIZIE, Samec HiIc kW = reXRoB U KRHEICBITA7anktr 72U U7
NenA A OHVEIRLIE TR EI RS DS SNV TWAH[2]. 7 = a & BRI 2R 5
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BEIZZORDOK)HERE L LT, 7=t rBKRE~NESE S, WKW TP CHE
FREISHNEZ 5, B—RETBEEEZ TR L7[3].
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Fig. 1. Simulation system. The vertical distance of ferrocene

7-. ferricyanide (purple) are shown.
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at fixed positions of solute molecules.
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