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Development of accurate quantumchemical computation method for condensed-phase
therodynamic properies
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In order to develop the accurate quantum chemical computation method to
evaluate the condensed-phase thermodynamic properties, this study has performed the practical
applications of the harmonic solvation model proposed by our group. Based on this ﬁurpose, we have
carried out four research topics: (1) development of rigid-body HSM, (2) quantum chemical
investigation of liquid-vapor equilibrium, (3) quantum chemical investigation of gas solubility, (4)

qguantum chemical investigation of standard hydrogen electrode (SHE), (5) theoretical investigation
of C02 chemical absorption method, and (6) theoretical investigation of formation enthalpy of
transition metal complexes.
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Figure 1. Schematic illustration of |deal gas
model (IGM), harmonic solvation model (HSM),
and rigid-body HSM (RB-HSM).
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Figure 2. Comparison of experimental and
i N></OH AMP (2-amino-2-methyl-1-propanol) primary
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Figure 3. Enthalpy and entropy components of
the Gibbs free energy of hydration (in kcal/mol)
with respect to the number of hydration water
molecules modeled in the harmonic solvation
model (HSM), in comparing with the
conventional results and experimental values.
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Scheme 1. Amine compounds examined in the
present study.
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Figure 4. Values of AG*aq for the OH- formation
reaction and corresponding pKa values for the
thirteen amines studied. The dependence on the
number of explicit solvent water molecules (n)
was examined. Level of theory:
B97X-D/6-31G++G(d, p).
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Figure 5. Contribution of spin-orbita interaction
in formation enthalpy of transition metal
complexes.
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