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Jinnouchi et al. /. Electrochem. Soc. 171 096502 (2024): Jinnouchi and Minami ACS Nano 19 22600 (2025).
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Jinnouchi et al. /. Phys. Chem. Lett. 14 3581 (2023).
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Jinnouchi et al. /. Phys. Chem. Lett. 14 3581 (2023).
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Jinnouchi et al. /. Phys. Chem Lett 14 3581 (2023).
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(a) H;PO, (b) CH,PO;H, Minami and Jinnouchi, /. Mater. Chem. A11 16104 (2023).
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Pt w/- melamine
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Jinnouchi et al. Phys. Rev. 8101 060201(R) (2020) &y
Jinnouchi et al. /. Chem. Phys. 154 094107 (2021)
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Activity enhancement on Pt(111)

Wada et al. Electrocatal.. 11 275 (2020).

Daimon et al. ACS Catal. 12 8976 (2022).
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Chung et al. /. Phys. Chem. Lett 4 1304 (2013).

Frontier d-band structure
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Jinnouchi et al. Phys. Rev. B (2020); Jinnouchi et al. /.. Chem. Phys. (2021); Jinnouchi et al. NPJ Comput. Mater. (2024):
Jinnouchi et al. Chem. Sci. (2025); Jinnouchi and Minami /. Phys. Chem. Lett. (2025); Jinnouchi /. Chem. Phys. (2025).

Redox potential reducing OH* via

AAon

Uon =

Free energy change by OH* + 1/2H, -» H,0

€
AAOH — AAl -+ AAQ\_

Free energy change by 1/2H, —» H in gas phase

Calculated as 2.029 eV by RPBE+D3 using the ideal gas model

FP,, ®

via TPT ::l\_n‘l__‘-ﬁl_L
FPS' @
AAFP_ML _ AAE‘P—ML . AAUFP_ML,
1 6HFP—NIL MLFF
NAFP-ME / < Kd > dn. ML I
0 R via TI by MLFF

2) Correct the error of MLFFs 1) Cpmpute the large
by thermodynamic integration Portion of AA,; by ns-

Computing the free energy change by
OH*+ H > H,0

taking account of fluctuations of interfacial
solvent at finite temperature.

L' JOH

AA| = — ) dA
_/ ! 0 aA by

Thermodynamic integration from non-interacting H and
remaining solvent (A =0) to fully interacting H with the

remaining solvent.

from the MLFFs to the DFT.  scale MD simulations
using MLFFs.
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(a) Pt(111) (b) Melamine/Pt(111)  (c) Pt/Pt,Cu/Pt(111)  (d) PtfPtCusztH 11) (e) Pt/Cu/Pt(111)

AN L WA A

Melamine-modified Pt(111) surface was modelled by a 4-layer slab with 3x2\/3
periodicity and 38 water molecules.

For comparisons, pure Pt(111) and Pt,_,,Cu,(111) surfaces were also examined.
These surfaces were modelled by the same geometry of the slabs and 48 water
molecules. Roughly, 30 ns MD simulations at 298 K were performed.
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