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QSPR Studies on Vinyl Polymers Based on Quantum Chemical Descriptors

YU Xin-Liang, WANG Xue-Ye*, GAO Jin-Wei, L1 Xiao-Bing, WANG Han-Lu
(College of Chemistry, Xiangtan University, Xiangtan 411105)

Abstract Density functional theory calculations were carried out for repeated units of vinyl polymers, such as
polyvinyls, polyacrylates, polymethylacrylates, polystyrenes and polyalkenes. The calculated results of the total energy
E,, theinternal energy E; , the heat capacity at constant volume C,, the entropy S, the quadrupole moment Q,;, the dipolg
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moment L, the average polarizability of the molecule o and the most negative net charge of atom g were used to predict

the molar volume at room temperature V,,qq ,, the molar parachor of Sugden P, the dispersion component F ; of the molar

attractive force constant, the molar refraction of Lorentz and Lorenz R | , the molar diamagnetic susceptibility y, the

the molar Rao

molar viscosity-temperature function estimated as a sum of the structural unitsin the repeated unitH, .

ultrasonic velocity function Ug and the molar Hartmann ultrasonic velocity function U, Eight quantitative structure-
property relationship (QSPR) models obtained from the training sets were evaluated externally using the test sets. Data of
correlation coefficient R? between the predicted values and experiment values are: 0.989 for V,qq (, 0.982 for P, 0.975 for
Fd ,0.997 for RLL, 0.988 for y, 0.914 for Hvsum, 0.988 for UR and 0.972 for UH. The results indicate that the QSPR
models constructed by such quantum-chemical descriptors can be well used to predict the properties of polymers.
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