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Study on the Inhibition Action of Hexadecylpyridinium Bromide on Steel
in Sulfuric Acid Solution

XU Xin, LI Xianghong’
(College of Chemical Engineering, Southwest Forestry University, Kunming 650224, China)

Abstract: The inhibition action of the cationic surfactant hexadecylpyridinium bromide (HDPB) on
cold rolled steel in 1.0 mol/L H,SO, solution was studied by weight loss method, potentiodynamic
polarization curves, electrochemical impedance spectroscopy (EIS) , scanning electron microscope
(SEM) and atomic force microscope (AFM). The experimental results showed that the HDPB was a
good inhibitor, and inhibition efficiency increased with the inhibitor concentration and temperature in
general. At 50 °C, the maximum inhibition efficiency of 100 mg/L HDPB obtained from weight loss
method was as high as 98.2 %. HDPB was a mixed inhibitor. The charge transfer resistance was in-
creased to more extent with the addition of HDPB. SEM and AFM micro-morphologies of steel surfaces
confirmed that the corrosion degree of steel surface was efficiently retarded by HDPB.
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Fig.1 Relationship between inhibition efficiency (1)
and HDPB concentration (¢) in 1.0 mol/L H,SO,

solution
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Tab.l1 Linear regression parameters of ¢/0 - ¢

T/°C R’ slope K/(L-mg™")
20 0.9998 1.08 0.9272
30 0.9999 1.07 0.9333
40 0.9998 1.06 0.9467
50 0.9998 1.01 0.9856
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Fig.3 Potentiodynamic polarization curves of steel in
1.0 mol/L H,SO, solution with different HDPB

concentrations
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Tab.2 Polarization parameters of steel in 1.0 mol/L H,SO,

solution with different HDPB concentrations

c/(mg | E/(mV |i/(uA-| b/(mV- b,/
L") | vs.SCE) | cm?) dec') | (mV-dec") /%
0 -458 297 -124 70 —
25 -455 85 -113 79 71.4
50 -465 60 -102 74 79.8
100 -436 55 -108 80 81.5
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Fig.4 Nyquist spectra of steel in 1.0 mol/L H,SO,

solution with different HDPB concentrations
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Tab.3 EIS fitted parameters of cold rolled steel in 1.0 mol/L H,SO, solution with different HDPB concentrations
c/(mg-L™") R/(Q-em®) | R/(Q-em?) O/(py'ss%cm™) a Cy (pF-cm™) pa /%
0 52.7 1.9 258 0.9072 209 4.5x107 —
25 257.8 1.9 140 0.9281 121 4.9x107 79.6
50 477.8 1.4 123 0.9082 106 1.1x107 89.0
100 528.2 2.8 121 0.9340 94 4.9x10° 90.0

(¢) 100 mg/L HDPB
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Fig.5 SEM images of cold rolled steel surfaces
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Fig.6 3D-AFM images of cold rolled steel surfaces
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Fig.7 Schematic representation of the adsorption mode of HDPB on steel surfaces
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