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Fig.2 Oxygen(acetone)-oxygen( water ) radial distribution function of the first(A) and

the fourth( B) molecular dynamics calculations
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Table 1 Values of the solvation energy(kJ/mol) and components of the solvation energy in the ground

state and excited state of acetone in solution

State 10730 uo/(C » m) GgM MM Gowmy (’%]:; AP
Ground state 16. 48 -24.86 -131.28 25.78 -52.29
Excited state 10. 31 -9.77 -80.12 15.42 -29.53

8¢ 6.17 15.09 51.16 -10.36 22.8(33.1)*

a. The direction of the dipole moments is from carbon atom of carbonyl to oxygen atom; b. the value of the electrostatic solvation energy;

c. the difference of the above two terms; d. the spectral shift obtained by Martin and Aguilarl'®].
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Investigation of Spectrum Shift of n—#" Transition for
Acetone Molecule by Averaged Solvent Electrostatic
Potential/Molecular Dynamics Method

DU Tao', ZHU Quan®, SHAN Min-Hua'* , LI Xiang-Yuan®"
(1. College of Physics, Sichuan University, Chengdu 610064, China;
2. College of Chemical Engineering, Sichuan University, Chengdu 610065, China)

Abstract  Instead of continuous medium theory, quantum mechanics/molecular dynamics method was
adopted to deal with the electrostatic effect on the spectrum of the solute molecule by considering the concrete
structure of solvent molecules. By constructing the external electric field felt with solute molecule and introdu-
cing the molecular polarizability of the solvent molecule, the mutual polarization between the solute and the
solvent was taken into account and reasonable charge distributions of the solute and the solvent molecule were
obtained. With a detailed deduction, we found that the spring energy of the permanent dipole of the solvent
molecule was ignored unreasonably in the expressions of the solvation energy for equilibrium and nonequilibri-
um states. Including the energy contribution of this part, the new expression for the solvation energy and for-
mulas for the spectral shifts of light absorption and emission were established. With the modified averaged sol-
vent electrostatic potential/molecular dynamics program, the calculated spectral shift of the n—7 " transition
of acetone molecule in water is very close to the experimental value and the rationality of our new formula is
testified.

Keywords Solvation energy; Spring energy of the permanent dipole; Spectral shift; Molecular dynamics;

Radial distribution function
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