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ABSTRACT: The work aims to study corrosion behavior of anilinete tramer-PEG amphiphilic block copolymer (PEG-TA) on
Q235 steel in 1 mol/L HCI medium. Corrosion inhibition of self-made PEG-TA on Q235 steel in 1 mol/L HCl medium was stu-
died by performing static weightlessness test, electrochemical test and corrosion surface observation, and its adsorption behavior

on Q235 steel was discussed. FTIR and UV spectra showed that the amphiphilic block copolymer PEG-TA was successfully
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made from amine-capped aniline tetramer and polyethylene glycol. Polarization curve study showed that the addition of
PEG-TA could obviously inhibit the corrosion of Q235 steel in 1 mol/L HCI medium, the inhibition efficiency increased as the
PEG-TA concentration increased. Provided with experimental temperature of 25 ‘C and mass concentration of 30 mg/L, inhibi-
tion efficiency of the PEG-TA was up to 93.97%, hence PEG-TA was a cathodic inhibition-oriented mixed type inhibitor. The
electrochemical impedance spectroscopy study showed that with the increase of PEG-TA concentration, charge transfer resis-
tance and film resistance of surface corrosion reaction gradually increased, content and coverage of corrosion inhibitors on steel
increased, corrosion inhibition improved. Adsorption of PEG-TA inhibitor molecules on Q235 steel surface adsorption coincided
with Langmuir isothermal model, and was classified as physical and chemical mixed adsorption. SEM study further proved that
PEG-TA could effectively inhibit the corrosion of Q235 steel in 1 mol/L HCL. PEG-TA is an effective corrosion inhibitor which

can effectively improve the corrosion resistance of Q235 steel in 1 mol/L HCI.
KEY WORDS: PEG-TA; Q235 steel; block copolymer; HCl medium; corrosion inhibitor; inhibition efficiency
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Fig.1 Synthetic route of PEG-TA amphiphilic block copolymer
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Fig.2 PEG-TA amphiphilic block copolymer
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Fig.3 Inhibition efficiency as a function of
PEG-TA concentration
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Fig.4 Polarization curves of Q235 steel in 1 mol/L
HCI with different PEG-TA content
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Tab.1 Electrochemical parameters and inhibition
efficiency of Q235 steel in 1 mol/L HCI with different

PEG-TA concentration

Conc./ —Ecor/  Joon/ b,/ b/ IE/
mgL™) mv (pA-em?) (mV-dec!) (mV-dec') %
0 435 2456.0 83.56 60.09
5 450 310.7 105.35 76.90 87.35
10 448 174.7 118.78 78.72  92.88
20 450 141.9 113.39 79.97  94.22
30 455 92.2 126.93 77.43 96.25
40 454 172.6 110.82 77.05 92.97
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Tab.2 Electrochemical impedance fitting parameters of
Q235 steel in 1 mol/L. HCI medium with different inhibitor

concentration
Conc./ R/ Oa/ R/ Oy Ry
(mg'L™") (Qemd) (Fem? (Qem®) (Frem?) (Qcem?)
0 1.394 605.7 11.0
5 1.365 323.1 52.5 3.6x10* 14.76
10 1.294 165.1 70.1  1.1x10°  41.04
20 1.318 360.5 78.7 76.8 63.74
30 1.296 234.7 133.6 6879.0 65.31
40 1.493 138.0 96.3 9768.0 46.58
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Fig.5 Electrochemical impedance diagram of Q235 steel inl mol/L HCI medium with different concentration of PEG-TA inhibitor
a) Nyquist diagram, b) Bode diagram, ¢) Equivalent circuit in HC1, d) Equivalent circuit after inhibitor addition
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Fig.6 Corrosion morphology of Q235 steel in 1 mol/L HCI
after immersion for 2 h a) Polished, b) Without inhibitor, ¢)

with 10 mg/L PEG-TA, d) with 30 mg/L PEG-TA
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Fig.7 Langmuir adsorption curve of Q235 steel in 1 mol/L
HCI containing PEG-TA.
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