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Scheme 1  Synthetic routes of imidazoline quaternary ammonium salts
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Table 1 Corrosion electrochemistry parameters of carbon steel in HCI solution

containing six kinds of corrosion inhibitors

blank M4 IM4-S IM9 IM9-S IM17 IM17-S

E ../ mV(SCE) -0.57857 —0.48353 -0.35456 -0.45752 -0.33554 -0.46852 -0.36356
10°7,,,./(A+cm™2) 56.234 30.24 2.469 27.542 2.175 31.327 2.912
% - 46.21 95.61 51.02 96.03 44.29 94.81
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Table 2 Effects of different anions on the inhibition efficiency( % )
Inhibition efficiency/ %
Composition of M KI KBr SD SDBS Control group
60 mg/L 60 mg/L 60 mg/L 60 mg/L
M4 48.53 47.87 46.01 45.52 46.87
IM4-S 96.92 96.35 95.13 94.68 95.45
M9 49.01 48.52 46.57 45.99 47.19
IM9-S 97.57 97.03 95.85 95.02 96. 13
IM17 47.92 47.35 45.63 45.19 46.23
M17-S 96.51 96.07 94.74 94.05 95.16
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Synthesis and Inhibition Performances of Imidazoline
Quaternary Ammonium Salts Containing
Thioureido Group

WANG Teng-Fei, ZHANG Guang-Hua* , WANG Fan, WEI Hui, SUN Wei-Ling
(Key Laboratory of Auxiliary Chemistry & Technology for Chemical Industry ,Ministry of Education ,
Shaanxi University of Science & Technology ,Xi'an 710021)

Abstract Six different imidazoline quaternary ammonium salts were synthesized with the use of valeric acid,
decanoic acid, oleic acid, diethylenetriamine, benzyl chloride and thiourea as raw materials. The corrosion
inhibition performances of quaternary ammonium salts of thioureido alkyl imidazoline and alkyl imidazoline on
carbon steel in 1. 0 mol/L HCl medium were compared at 80 °C wia both static mass loss and polarization curve
methods. The synergies between each of these two corrosion inhibitors and each of the inorganic anions or
anionic surfactants were also investigated. The results show that the inhibition effect of quaternary ammonium
salt of thioureido alkyl imidazoline reaches a 98.3% rate of corrosion inhibition and is significantly superior to
that of quaternary ammonium salt of alkyl imidazoline. The best corrosion inhibition effect is achieved when the
mass ratio of quaternary ammonium salt of thioureido alkyl imidazoline to I~ is 1:1 during preparation process.
This gives a corrosion inhibition effect 1. 5% higher than that of quaternary ammonium salt of thioureido alkyl
imidazoline compounds used alone.

Keywords quaternary ammonium salt of thioureido imidazoline, synthesis, corrosion inhibition effect, I~

synergies



