2018 2020

Development of theoretical methods to investigate an electron transfer at
electrode-electrolyte interface
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This research aimed to understand the effects of electrode-electrolyte
interfaces on various reactions and properties in atomistic and electronic detail by developing new
theoretical methods combining electronic structure theories and the molecular dynamics method. In
particular, 1 developed methods to model electrochemical systems under a constant voltage condition,

and to evaluate the energetics and kinetics of electron transfer (redox reactions).

The new methods, which includes a generalization of a conventional method widely used in
theoretical studies on electrochemical systems, enable us to properly model the electronic response
of electrode surfaces and evaluate the energy change in electron transfer between the electrode and

electrolyte without ambiguity.
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6. DMN-N-DCV (kcal/mol ) N=4,6
N 4 6 8 10
Calculation 85 2.0 0.66 0.21
Experiment 52 1.9
N=6
7
0.61
0.46~0.63
0.25 3

©
N
s

o
)
(]

o
N
—

VoA V)] / keal mor!
o
N
N

o
[

6. DMN-10-DCV

4

AV I Volt

5 6 7

7. DMN-N-DCV

0.61 0.46~0.63



Nakano Hiroshi Higashi Masahiro Sato Hirofumi

152

Uniform potential difference scheme to evaluate effective electronic couplings for
superexchange electron transfer in donor-bridge-acceptor systems

2020

The Journal of Chemical Physics

224103 224103

DOl
10.1063/5.0010943

Takahashi Ken Nakano Hiroshi Sato Hirofumi

153

A polarizable molecular dynamics method for electrode-electrolyte interfacial electron transfer
under the constant chemical-potential-difference condition on the electrode electrons

2020

The Journal of Chemical Physics

054126 054126

DOl
10.1063/5.0020619

Oshiki Jun Nakano Hiroshi Sato Hirofumi

154

Controlling potential difference between electrodes based on self-consistent-charge density
functional tight binding

2021

The Journal of Chemical Physics

144107 144107

DOl
10.1063/5.0047992

Kosugi Kento Nakano Hiroshi Sato Hirofumi 15
SCC-DFTB-PIMD Method To Evaluate a Multidimensional Quantum Free-Energy Surface for a Proton- 2019
Transfer Reaction

Journal of Chemical Theory and Computation 4965 4973

DOl
10.1021/acs. jctc.9b00355




Nakano Hiroshi Sato Hirofumi

151

A chemical potential equalization approach to constant potential polarizable electrodes for

electrochemical-cell simulations

2019

The Journal of Chemical Physics

164123 164123

DOl
10.1063/1.5123365

NAKANOA Hiroshi SATO Hirofumi 18
Classical Molecular Dynamics Simulation of Metal Electrodes-Electrolyte Interface 2019
Journal of Computer Chemistry, Japan 9 17

DOl
10.2477/jccj -2018-0040

7 0 0
22
2019
MD
13

2019




42

2019

2019
17
2020
MD
2020
MD
87 Web

2020




QM/MM

2018




