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DFT study on thermodynamic properties of polychlorinated
dibenzothiophene sulfoxide

WANG Fuyang, CHEN Jianting, ZHU Weiting,L|1 Dinglong

Abstract

Fully optimized calculation and frequency analysis of 135 polychlorinated dibenzothiophenes sulfoxide (PCDBTOS)
compounds were carried out by using density functional theory(DFT) method at the BHandHLY P/6-31G* level and their
thermodynamic parametersin the ideal gas state at 298.15 K and 101.3 kPa were obtained.The isodesmic reactions were

designed to calculate standard enthal py of formation (AfHe) and standard free energy of formation (AfGe) of PCDBTOs
congeners.The relationships of these thermodynamic parameters with the number and the position of Cl atom substitution
(Npcg) Were established. There exists good correlation between entropy (§), standard enthalpy of formation (AfHe),

standard free energy of formation (AfGe) and N~ The stability of PCDBTOs congeners was obtained theoretically based

on the relative magnitude of their AfGe.The values of Cp,m Were calculated by using statistical thermodynamic calculation
program in the temperature range from 200 K to 1000 K based on Gaussian 03 output files. The relative equation between

Com and temperature was obtained by the least square method.|t is found that Com and T, T1and T?have avery good

relationship (R2:1.OOO) .Furthermore, based on the relationship of molecular volume and toxicity, it is predicted that
the TCDBTO isomers may be the most toxic among the PCDBTOs compounds.
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