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IAA as Corrosion Inhibitor for Mild Steel in H,SO, Solution
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ABSTRACT : Objective To study the inhibiting effect of indole-3-acetic acid (IAA) for mild steel in H,SO,(0. 1 mol/L) solution
so0 as to reduce the influence of carbon steel production process on the environment. Methods The weight loss experiment, the po-
tentiodynamic polarization test, the electrochemical impedance spectroscopy (EIS) and the scanning electron microscopy ( SEM)
were conducted to investigate the inhibition efficiency and the mechanism. Results The inhibition efficiency was enhanced with the
increasing inhibitor concentration, and the highest inhibition efficiency reached 88.85% at the inhibitor concentration of 4x107
mol/L. The inhibition efficiency of IAA was lower when the temperature increased, which indicated that IAA was not suitable for
high temperature. IAA acted as a mixed-type inhibitor and had a suppressing effect on anodic and cathodic reactions. And there

was a competitive adsorption emerged between the adsorbed water molecules and the inhibitor molecules in the process of adsorption
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effect, which effectively prevented the H" from crossing, thereby inhibiting the discharge process of the corrosion H*. The adsorp-

tion of IAA on carbon steel surface followed the Langmuir adsorption isotherm model, which was spontaneous and was a combination

of physical and chemical adsorption. Inhibition of corrosion by inhibiting the active point of the corrosion reaction can improve the

activation energy barrier and prevent corrosion of carbon steel. The inhibitor molecules reduced the metal corrosion significantly.

Conclusion IAA is a mixed-type corrosion inhibitor, which can inhibit the anodic reaction. It can protect the Q235 carbon steel in

0.1 mol/L H,SO,solution.
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Tab.1 Weight loss data at various temperatures
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Tab. 2 Potentiodynamic polarization parameters

¢/ (x107 mol-L) v /(mg-em™>h™") 0/ % 0
0 0. 6860
1 0.7108 42.15  0.4215
2 0.2167 68.41  0.6841
3 0.1173 82.29  0.8289
4 0.0764 88.85  0.8885
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Fig. 1 Potentiodynamic polarization curves
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mol-L™")  /mV (pA-cm™) (mV-dec™) (mV-dec™) /%
0 535 659.3 121.2 98.5
1 534 342.7 128.5 70.6 48.02
2 533 267.3 120.4 66.7 59.46
3 535 122.8 122.3 61.6 81.37
4 537 68. 81 117.1 54.5 89.56
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Fig. 2 Electrochemical impedance spectroscopy
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Fig. 3 Equivalent circuit model
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Tab. 3 Electrochemical impedance parameters

¢/ R/ CPE R,/ Cy/
n
(%107 mol -L™") (Qeem®) Y,/ (x107 S+s"-cm™) n ( Q-cm?) (uF-em™)
0 3.637 24.87 0.91 32.71 48.25
1 4.14 16.52 0.89 53.68 38.22 38.95
2 3.899 14.49 0.89 90. 12 35.17 63.63
3 4.242 11.43 0.87 212.9 36. 64 84. 60
4 4.668 5.324 0.83 418.7 25.99 92.21
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Fig. 4 Langmuir adsorption model
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Tab. 4 Thermodynamic parameters at various tempera-

tures
T , K./ AG,./ AH,,/ AS.../
/K (L-mol™) (kJ-mol™) (kJ-mol™) (kJ-mol™)
298 0.9536 631.60 25.93 10.38 52.18
308 0.9475 557.76 26.48 10.38 52.27
318 0.9341 485.18 26.97 10.38 52.17
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Fig. 6 Arrhenius plots and transition state plots
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Tab.5 Corrosion kinetic parameters

¢ /(x107 E/ AH / AS /
mol - ™) (kJemol™)  (kJ'mol™)  (J-K'mol™)
0 58.57 57.70 70.25
1x107° 53.34 54.56 66. 59
2x107° 69.86 68. 67 16.79
3107 64.91 64.83 31.18
4x107° 68.41 69. 33 26.39
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Fig. 7 Comparison of corrosion micrographs of carbon steel
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