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Study on corrosion inhibition of Q235 steel by tyrosine derivative
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(1. School of New Material and Chemical Engineering, Tangshan University , Tangshan 063000,
China; 2. Department of Chemistry, Tangshan Normal College, Tangshan 063000, China)

Abstract: In order to improve the corrosion inhibition effect of environment-friendly amino acid
corrosion inhibitors, tyrosine derivative was designed and synthesized, and the product was character-
ized by infrared spectroscopy and H nuclear magnetic resonance ('H NMR ). The corrosion inhibition of
tyrosine derivative on Q235 steel at 30 ‘C in 0.5 mol-L" H,SO, was studied by weight loss method,
polarization curve and electrochemical impedance spectroscopy (EIS). The corrosion inhibition
mechanism was also discussed. The results showed that the inhibition efficiency of tyrosine derivative
was significantly higher than that of tyrosine at the same concentration. When the concentration of
tyrosine derivative corrosion inhibitor was 200 mg-L", the inhibition efficiency was 93.88 %. The
results showed that tyrosine derivative can inhibit both cathode and anode reactions and belonged to
mixed inhibitory corrosion inhibitor. The charge transfer resistance increased with the increase of
corrosion inhibitor concentration, indicating that tyrosine derivative molecules adsorbed on the surface
of carbon steel to form a protective film, thus playing a role in corrosion inhibition.
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Fig.1 Synthesis route of tyrosine derivative
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Fig.2 Infrared spectra of tyrosine and its derivative
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Fig.3 'H NMR of tyrosine derivatives

22 KREESH

AN ) e BE i g A R S HATE AR W) AE 30 °C
0.5 mol-L" H,SO, ¥ W 1 X fifk 594 1) 2% 1ok 3 4n %] 4
7Ro DI 4FTEA A Y, 1% R b HATT A ) ) 2 ok
RIS Bt A TN B T 8 o I 3 DK, A [ 2 o ) v
JETN AR AT A W) 1) G2 1 AR ] 1 v T R U L T e
J2 T I AR AW 0 T a5 P 1 Bk % .
20 s S R AT A ) G b R Al TV 2 R 200 mg- L i
PR AR H] 93.88 % , Z Jim WE A e B ARG I 2z h %
KT 22, Ud W S R ATT AR W) 22 TR e Q235 Y Ikl
R oY 32 380 L T, 2 9 B i DR 2R 980/

100 |
80 |-
© 60 -
> -
= ob —O— WA BNTEY
—7— AR
20
0 -
1 1 1 1 1 1
0 100 200 300 400 500
c/(mg-L™")

4 BEBRETEVHEMETH L
Fig.4 The curve of corrosion inhibition efficiency of tyro-

sine and its derivative
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Fig.5 Polarization curves of tyrosine derivatives with

different concentrations of corrosion inhibitors
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Fig.6 EIS of tyrosine derivatives with different

concentrations
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Tab.1 Electrochemical fitting parameters of polarization

curves
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LY mV 1 dec™) cm?)
dec™)
0 523 153 120 0.56200 0
50 506 53.7 253 0.03110 94.47
100 476 49.0 27.7 0.01180 97.90
200 484 64.5 448 0.00866 98.46
300 484 73.1 42.0 0.00708 98.74
500 473 41.3 28.2 0.00326 99.42
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Fig.7 The fitted equivalent circuit diagram of EIS
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50 2.04 331.30 59.9 0.83253 96.00
100 1.03 741.40 35.0 0.82413 98.21
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500 1.28 1240.00 59.4 0.81013 98.93
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Fig.8 Schematic diagram of adsorption of tyrosine derivative on carbon steel
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