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Computation of Absolute Electrode Potential of Standard Hydrogen
Electrode Using Ab Initio Method
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Abstract: This paper presents a computational chemistry experiment designed to calculate the absolute electrode
potential of the standard hydrogen electrode (SHE) using quantum chemistry ab initio methods combined with
thermodynamic cycles. The specific approach involves calculating the solvation free energy of protons in water using
the self-consistent reaction field (SCRF) method. Based on this, the Gibbs free energy of the SHE half-reaction is
determined, and its absolute electrode potential is calculated using the Nernst equation. This experiment aims to
deepen students' understanding of electrode potentials, redox reactions, the Nernst equation, thermodynamic cycles,
Gibbs free energy, and quantum chemistry ab initio methods.
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T SMD#E RN (7 46 B B AEXT N1 mol-L™ A B AR S AR5 F 211 mol- L") B AR VA VR (1) % #6201
I, 5EBARASMHRHERS (X T = 298.15 K, Po=1atmA[H], M Ben-Naim#S X} N7 =298.15
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TR AR 237 B 8 T (KR RY 11 7o 07 P9 AR AR\ SCAF, 138 H,, HLOFIEigen (HoO4). K FIMO05-2X
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MR, A freq R Bl TREATIRBIINA AT 5, A B BCA M. 7ESLIRAN b, A rndin vk 55 i i th SCAk
W GH(Hy)+ GH(H,0)IGF(HoOy) o i 07 TS5 R A N SO B AH K HH A0 PR 3, 45 SRR s .
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#3  AGHH)FAG;H(Hy0y) (kJ-mol™)
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G} (H,0) ® AG? (H,0) b G} (HyO3) © AG? (Ho03) 4
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