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Effects of Glycerol Concentrations on Self-diffusion Coefficients of
Glycerol in Glycerol-Water-Sodium Chloride Ternary Solutions

Chen, Cong* Li, Weizhong Song, Yongchen Weng, Lindong Zhang, Ning
(Key Laboratory of Ocean Energy Utilization and Energy Conservation of Ministry of Education,
Dalian University of Technology, Dalian 116024)

Abstract Glycerol self-diffusion coefficients in glycerol-water-sodium chloride ternary solutions with dif-
ferent concentrations have been predicted using molecular dynamics simulation method. As glycerol con-
centration increases, glycerol self-diffusion coefficient decreases. Hydrogen bonds analysis has been made
and it has been found that decreasing of glycerol self-diffusion coefficients is caused by decreasing of mean

number of glycerol-water hydrogen bonds and increasing of mean number of glycerol-glycerol hydrogen

bonds.
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Table 1 Parameters of simulation boxes

boxes Ny ng Mions Xg Xions

bw 0 0 768 0.00 —

bl 2211 70 12 0.03 0.0052
b2 1898 100 10 0.05 0.0050
b3 1560 130 8 0.08 0.0047
b4 1383 140 8 0.09 0.0052
b5 1179 160 6 0.12 0.0045
b6 1099 170 6 0.13 0.0047

“ Ny, g and Njgns are the number of water molecules, glycerol molecules and
ions (sodium cation and chlorine anion), respectively. Xy and X;ons are the mole

fractions of glycerol and ions, respectively.
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Figure 1 Mean square displacements of glycerol molecules as a

function of simulation time in glycerol-water-sodium chloride
ternary solutions
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Table 2 Diffusion coefficients of glycerol molecules in differ-
ent simulation boxes

Standard error/

xg DI(10 " m’es ) (1010 m2es !y R

0.03 7.523 0.0121 0.998
0.05 6.071 0.0075 0.999
0.08 5.367 0.0064 0.999
0.09 4.435 0.0086 0.998
0.12 4.265 0.0044 0.999
0.13 4.253 0.0022 0.999

“Mean square displacements have been linearly fitted with simulation time ¢
when ¢ is larger than 2 ps. The standard errors and correlation coefficients R

arising from linear regression have also been listed.
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Figure 2 The mean numbers of hydrogen bonds per glycerol
molecule in glycerol-water-sodium chloride ternary solutions as a
function of glycerol concentrations (m: all hydrogen bonds; V:
hydrogen bonds between glycerol and water molecules; A: hy-
drogen bonds between glycerol and glycerol molecules; ®: in-
tramolecular hydrogen bonds in glycerol molecules)
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