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Quantum chemical analysis on molecular structures and
inhibitive properties of imidazoline inhibitors

HU Song-qing, JIA Xiao-lin, HU Jian-chun, SHI-Xin, GUO Ai-ling

(College of Physics Science and Technology in China University of Petroleum, Dongying 257061, China)

Abstract: The relationships between molecular structures of six undecyl imidazoline inhibitors and their inhibitive perform-
ance were investigated by using quantum chemical density functional theory (DFT). Via analysis of frontier orbital distribu-
tion, Fukui index, natural charge distribution and contribution to frontier orbital of heavy atoms, the reaction active sites of
imidazoline molecules were obtained. The results indicate that imidazoline ring and its polar functional group on the hydro-
philic chain play a significant role when inhibitors react with metal surface, and the reaction active sites mainly concentrate
on the imidazoline ring and atoms of N,0,S located on hydrophilic substituent. The inhibition efficiency is closely related to
some quantum chemical parameters of corrosion inhibitors such as the highest occupation orbital energy E o, the lowest
empty orbital energy K|, and total number of molecular negative charge nqy.. The imidazoline molecules could form coordi-
nate bond and back-donating bond to metal surface when inhibitors react with metal, and stable adsorption could be formed.
Key words: quantum chemistry; imidazoline; inhibition mechanism; density functional theory
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Table 1 Molecular structures and inhibition

efficiency of imidazolines
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Fig.1 Optimized structures of six undecyl

imidazoline molecules
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Table 2 Calculated results of quantum chemistry parameters and corrosion inhibition efficiencies
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