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Preparation of Imidazoline and Its Quantum Chemistry by Hydrolysis of Tung Oil
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ABSTRACT: The work aims to develop corrosion inhibitors that can be made of cheap and available raw materials and applied
in practice. Tung oil was hydrolyzed to obtain tung oleic acid, and then aminated and cyclized with diethylenetriamine to form
tung oil imidazolin corrosion inhibitor. The electrochemical test and high temperature and high pressure performance evaluation
were carried out to the synthesized tung oil imidazolin corrosion inhibitor under the simulated field environment. The molecular
dynamics of tung oil imidazolin corrosion inhibitor was simulated by quantum chemical calculation, and its adsorption on Fe
surface was discussed. Infrared spectra showed that tung oil could form tung oleic acid after hydrolysis, and the final compound
was tung oil imidazolin. The electrochemical test showed that with the increase of the amount of tung oil imidazolin corrosion

inhibitor, the self-corrosion potential of the 20# steel sheet increased gradually and the corrosion current decreased. The simula-
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tion results of high temperature and high pressure test showed that the corrosion rate decreased obviously after the addition of

imidazolin oleate, from 0.3181 mm/a to 0.0392 mm/a. Quantum chemical calculation showed that the imidazolin ring in tung oil

imidazolin molecule was adsorbed on the iron surface in parallel, forming a layer of corrosion inhibitor film. Tung oil acid can

be obtained by hydrolysis of cheap and available tung oil, and then synthesized with diethylenetriamine by amidation and cycliza-

tion to form tung oil imidazolin corrosion inhibitor. The increase of the amount of the inhibitor improves the resistance of corrosion

medium transfer and slows down the corrosion of 20# steel sheet, showing a good corrosion inhibition effect. The imidazole ring in

the molecular structure can be adsorbed on the iron surface in parallel, so the inhibitor is anode-inhibiting corrosion inhibitor.

KEY WORDS: hydrolysis of tung oil, inhibitor, CO, corrosion, quantum chemistry calculations
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Fig.1 Synthesis route of tung oil imidazolin
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Fig.2 Adsorption configuration of tung oil
imidazolin on Fe surface
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Fig.3 Infrared spectra of tung oil before and after

hydrolysis: a) Before hydrolysis; b) After hydrolysis
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Fig.4 Infrared spectra of tung oil imidazolin

2.2 /NI, 2088 TE 60 °C . FERIKEEIA R T IAAN
[i] 3 JEE P ] b TR s bk 2 ke 590 i, 45 381 1) 3 e A A £k il
RN S frs ., XTI S F gtk £k ok &, 4521
W 3,

EN
s
=N

I

<9 -8 -7 6 -5 -4 -3 -2 -1 0
Ig[J/(A-cm™)]

K5 AT G ) e A A il 26
Fig.5 Concentration polarization curve of different
corrosion inhibitors

WIS FIe 3 AT, A/t B A i K s vk
GERln , REAS AR R UREAE BRI R R 19 11 J ke
AL, HRCRIFAIIE . B i AR i3,
FIE ik B A2 TE AR OB RE O, DR O i 3Rk JE R
T FEL A S T BT HE S 2 et JBE R 50, LA 1 8 et A It
SRR, MnEEiAS] 80 mg/L B, SE AR F
T 90.4%, ZEPhACRAR T WL o ZEsh i AT Ak



- 72 - g HE TR

2020 4 10 A

i1 £ 1) BH AR 38 43 A AR 38 53 #0545 — 2 52 il , {ELAAIA]
SHATRLER, Sphim A A s BIER,
SRR FH AR AR A 28 1% s i 22 B S R T B, BT LA
TR b ) 328 R ] BH R 5 0 o R 1 A o 9 e )
BEAN A R R A bk 22 b 1) e B P R T AT U A
AL TR, 150 BH AT ek R s bl 2 ok 741) 2 W B 1A
FETAT, (7] A e B ) AR I VA s e R ks R AR H | FH
e i Sz LB
F 3 20#5W 5 7 A [ 4 it DK e i A
BRPRAHESE

Tab.3 Parameters of polarization curve of 20# steel sheet in
the simulated solution with different tung oil imidazolin
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Fig.6 Molecular structure and atomic number of the imidazolin
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