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Abstract: To obtain Gay-Berne (GB) parameters, we carried out Monte Carlo sampling of four reference
configurations based on the Boltzmann distribution. After comparing with the van der Waals potential
within the all-atom model we obtained the GB parameters. Also by fitting the charge, dipole, and
quadrupole with the electric potential obtained from quantum chemical computations with Gaussian 03 we
obtained the electric multipole potential (EMP) parameters. With the GB-EMP parameters we then carried
out molecular dynamics simulations (MDS) for CHCI; and tetrahydrofuran (THF) based on the coarse-
grained (CG) model. Compared with the all-atom model, the CG model can reproduce the simulation
results on the whole, but there are some deviations in the simulations in some details. The reason is that
we only take one interaction site into account in this work. Therefore, for more complicated molecules it is
necessary to take the placement of the interaction sites into account. Additionally, the multi-sites situation
is also considered in the MDS within the frame of the coarse-grained model.
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Table 2 GB parameters of CHCL; and THF molecules

//nm d/nm &/(kJ+mol™) er/es d,
CHCIl; 0.247 0.402 3.182 2.29 0.66
THF 0.313 0.403 3.977 1.37 0.61
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Fig.1 Configuration numbers of CHCl; molecular change with the energy
The dash lines are only guides to the eyes.
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The dash lines are only guides to the eyes.
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Table 3 EMP parameters of CHCI; and THF molecules

Charge/C 10*' Dipole/(C-nm) 10” Quadrupole/(C -nm’) Inertia/(g-nm’-mol™")
CHCl; 0 2.523 -0.517 -0.144 -1.718 15560.9
0 0.516 -0.144 0.155 -0.352 15561.5
0 1.373 -1.718 -0.352 0.362 30030.0
THF 0 1.804 —4.660 —-0.003 0.000 7031.8
0 0.001 -0.003 3.515 0.163 7116.7
0 0.000 0.000 0.163 1.145 12475.5
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Fig.3 Comparison of van der Waals potential of CHCl,
based on the CG model and the all-atom model
The curves of four configurations, namely face to face (lines 1 and
2), side by side (lines 5 and 6), T-shape (lines 3 and 4), and cross
shape (lines 7 and 8), are also displayed, respectively.
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Fig.4 Comparison of van der Waals potential of THF
based on the CG model and the all-atom model
The curves of four configurations, namely face to face (lines 1 and
2), side by side (lines 5 and 6), T-shape (lines 3 and 4) and cross
shape (lines 7 and 8), are also displayed, respectively. The results of
the CG model are represented with solid lines, and the dash lines are
the results of the all-atom model.
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Fig.5 Comparison of radial distribution functions (RDF) of CHCL; solvent based on the two models
(a) C—H, (b) C1—Cl, (¢) H—CI; The results of the CG model are represented with solid lines, and the dash lines are the results of the all-atom model.
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SRTEMP A £ ) B AR
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