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Table 1 Charge localization levels and solvent reorganization

energies at different (CH,), bridge lengths

n O Oa O (o) d/nm Ag  A/KJI+-mol™

1 088 0.08 0.11 0.85 0.45 0.76 43.13

2 085 004 0.07 0.82 0.61 0.78 60.83

3 085 001 0.04 0.82 0.70 0.80 70.32
4 085 001 0.03 0.82 0.85 0.81 78.58
5 085 000 0.02 0.82 0.95 0.82 86.92
6 085 000 0.02 0.83 1.10 0.83 93.42
7 085 0.00 001 0.83 1.21 0.83 96.68
8 085 000 0.01 0.83 1.35 0.83 99.58

9 085 000 0.01 0.83 1.47 0.84  103.80
10 085 0.00 0.00 0.83 1.61 0.84 107.25
11 084 0.00 0.01 0.82 1.72 0.83  108.28
12 085 -0.01 0.00 0.83 1.86 0.84 108.81
13 085 -0.01 0.00 0.83 1.98 0.84 111.72

Ob, Oa, Oy and Q; are the net charges of donor and acceptor in the

equilibrium and nonequilibrium states respectively, Aq is the value

of transferred charge. d: distance of elecron transfer

RF(I/QD);QD(i)rD(i)a RA=(1/QA); Oa(ra(i) (17)

d=R,—R,| (18)
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New SCRF Method for Solvent Reorganization Calculation in Electron Transfer *

MA, Jian-Yi LL Juan-Qin HE, Rong-Xing FU, Ke-Xiang' LI Xiang-Yuan
(College of Chemical Engineering, Sichuan University, Chengdu 610065
'College of Physics, Sichuan University, Chengdu  610065)

Abstract Base on the nonequilibrium solvation theory, the numerical calculation formulas for the conductor-like-
screening-model(COSMO) have been established. Some new routines have been coded and added into the COSMO
module in HONDQ9Y9 package, and accordingly the solvent reorganization energy has been evaluated for electron
transfer in the radical cations [(CH,),C]*—(CH,),—C(CH), (n=1~13). The numerical results indicate a good linear
relationship between the reorganization energy and the reciprocal of the electron transfer distance. According to the
numerical results, the sphere radius of the donor (or acceptor) has been fitted with the novel two-sphere model. The

value is consistent with that by other methods.

Keywords: Nonequilibrium solvation, Electron transfer, Numerical calculation, Solvent reorganization

energy, Two-sphere model
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