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The linear dependence between the partial charges of H1, O2 and O3 atoms in carboxyl of substituted
benzoic acid and Hammett constants was analyzed by density functional theory(DFT). Different density
functional and partial charge computation methods[B3LYP/6-311G*/(NBO, Mulliken), (BLYP, BP,
PWC)/DNP/(Hirshfeld, Mulliken)] were used to evaluate the above linear relationship. It was found that
BLYP/DNP/Hirshfeld had high accuracy and high computational speed. Seventy substituted benzoic acid

compounds were computed. The results show that the linear correlation coefficient between the partial
charges of H1, 02 and O3 atoms and Up and O is higher than 0.98. The best linear relationship

occurred between the partial charge of O2 atom and Hammett constant. The partial charge of O2 atom
could be used as substitute of Hammett constant in the quantitative structure property analysis and to
predict Hammett constant.
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