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Abstract; To investigate the corrosion inhibition behavior of oil-soluble imidazoline corrosion in-
hibitors, heptadecenyl aminoethyl imidazoline ( AMZL) and heptadecenyl hydroxyethyl imidazo-
line (QMZL) , on metallic materials, rust preventive oils were prepared using 25# transformer oil
as the base oil. The corrosion inhibition effects of AMZL and QMZL on copper and 10# steel were
systematically studied. The corrosion inhibition performance was evaluated through salt spray tests,
while the corrosion morphology was characterized by scanning electron microscopy (SEM). X-ray
photoelectron spectroscopy ( XPS) was employed to analyze the chemical composition and states of
elements on copper and 10# steel specimens after salt spray exposure. Combined with quantum
chemical calculations and molecular dynamics simulations, the interaction mechanisms between the
inhibitors and metal surfaces were elucidated. he results show that both corrosion inhibitors have
good hydrophobic properties and can spontaneously adsorb on the metallic surface in the form of
chemical adsorption, with the adsorption sites mainly located on the imidazole ring, amino group,
or hydroxyl group. Under the salt spray environment, both AMZL and QMZL have good corrosion

inhibition effects on red copper and 10# steel, and AMZL exhibits a more excellent corrosion inhi-
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bition effect.
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Table 1 Corrosion rate of 10# steel by adding AMZL
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Table 4 Corrosion rate of copper by adding QMZL

W/ % 1d 3d 5d 7d
0 0. 080 0.150 0. 200 0. 280
1 0.010 0. 029 0.072 0. 157
3 0. 009 0.025 0.038 0.092
5 0. 007 0.017 0. 029 0. 055

W/ % 4h 8h 12 h
0 0. 100 0. 150 0.270
1 0. 034 0.058 0. 097
3 0.029 0. 043 0. 061
5 0. 006 0.012 0.024

R2 R AMZL 5 FH S i &
Table 2 Corrosion rate of copper by adding AMZL

W/ % 1d 3d 5d 7d
0 0. 080 0. 150 0. 200 0. 280
1 0. 005 0.022 0. 059 0. 167
3 0. 003 0.010 0.018 0. 054
5 0. 002 0. 006 0.015 0. 045
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Table 3 Corrosion rate of 10# steel by adding QMZL

W/ % 4h 8 h 14 h
0 0. 100 0. 150 0.270
1 0.032 0. 057 0.103
3 0. 030 0.048 0. 084
5 0. 009 0.019 0. 027
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Fig.1 The corrosion inhibition efficiency of 10#

steel after the salt spray test
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Fig.2 The corrosion inhibition efficiency of copper

after salt spray test
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Fig.3 SEM images of copper and 10# steel
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Fig.4 XPS spectrum of 10# steel
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Fig.5 XPS spectrum of copper
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Fig. 6 Geometric optimization configurations and orbital
distribution diagrams of AMZL and QMZL
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Table 5 Quantum chemical parameters of AMZL and QMZL

= Eyomo’eV  Egmo/eV  AE/eV P/eV Al/eV x/ev v/eV o/eV-' AN-Cu AN -Fe
AMZL 0.58 -5.48 6. 06 -0.58 5.48 2.45 3.03 0.33 0.31 1.16
QMZL 0.52 -5.59 6.11 -0.52 5.59 2.54 3.06 0.32 0.31 1. 14
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Fig.7 Side view of stable configuration of QMZL and
AMZL molecules with H,O molecules on Cu(111)
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Fig.8 Side view of equilibrium adsorption forms of

QMZL and AMZL with H,O molecules on Fe(110)
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Fig.9 Side view of equilibrium adsorption forms of
QMZL and AMZL with heptane molecules on Cu(111)
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Fig.10 Side view of equilibrium adsorption of
QMZL and AMZL with heptane molecules on Fe(110)
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Table 6 Binding energies and interaction energies of

AMZL and QMZL kJ/mol
R Einding Einerrat
AMZL-Cu 559. 44 —-559. 44
QMZL-Cu 549.15 -549.15
AMZL-Fe 610. 03 -610.03
QMZL-Fe 564. 64 —-564. 64
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