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Fig.1 Polarization curves for Q235 steel in 1 mol/L HCl with different concentration of 1-propyl-2-methyl-3-

alkyl benzimidazole derivatives: (a) PMCBI, (b)PMEBI, (c) PMOBI and (d) PMTBI
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Table 1 Parameters of polarization curves of Q235 steel in 1 mol/L HCl with different concentration of 1-propyl-

2-methyl-3-alkyl benzimidazole derivatives

cinh/mg·L−1 Ecorr/V bc/mV·dec−1 ba/mV·dec−1 Icorr/µA·cm−2 IE/%

Blank 0 −0.501 139 74 1.95 –

PMCBI 3 −0.484 131 74 1.63 16.4

5 −0497 133 84 1.06 45.6

10 −0.504 135 93 0.77 60.5

PMEBI 1 −0.500 136 77 1.76 9.7

3 −0.514 126 91 0.60 69.2

5 −0.522 125 109 0.30 84.6

10 −0.532 127 110 0.20 89.7

PMOBI 1 −0.478 145 80 1.24 36.4

3 −0.498 141 70 0.53 72.8

5 −0.502 150 94 0.27 86.2

10 −0.518 141 131 0.08 95.9

PMTBI 1 −0.502 156 61 1.53 21.5

3 −0.514 125 91 0.60 69.2

5 −0.519 131 94 0.26 86.7

10 −0.517 139 106 0.06 96.9
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Fig.2 Nyquist plots for Q235 steel in 1.0 mol/L HCl with different concentration of 1-propyl- 2-methyl-3-alkyl

benzimidazole derivatives: (a) PMCBI, (b) PMEBI, (c) PMOBI and (d) PMTBI
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Fig.3 Equivalent circuit model used to fit the impedance

spectra

Table 2 Impedance data of Q235 steel in 1 mol/L HCl

without and with different concentration of 1-

propyl-2-methyl-3-alkyl benzimidazole derivatives

Concentration Rt Rs Cdl IE

/mg·L−1 /Ω·cm2 /Ω·cm2 /µF·cm−2 /%

Blank 6.56 0.22 252 –

PMCBI 3 9.08 0.21 210 27.8

5 12.10 0.17 201 45.8

10 19.71 0.24 174 66.7

PMEBI 1 6.88 0.23 247 4.7

3 19.91 0.18 173 67.1

5 47.78 0.25 131 86.3

10 152.29 0.25 96 95.7

PMOBI 1 8.30 0.23 239 21.0

3 29.77 0.27 135 78.0

5 266.90 0.20 93 97.5

10 358.18 0.24 90 98.2

PMTBI 1 8.31 0.25 237 21.1

3 29.88 0.22 134 78.0

5 267.01 0.19 93 97.5

10 468.43 0.23 89 98.6

Fig.4 Micrographs of Q235 steel after 48 h dipping in

1 mol/L HCl with 1-propyl-2-methyl-3-tetradecyl

benzimidazole: (a) blank and (b) PMTBI
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INHIBITION OF 1-PROPYL-2-METHYL-3-ALKYL

BENZIMIDAZOLE ON Q235 STEEL

IN HCl SOLUTION

LI Xiangxu, YANG Wenzhong

College of Science, Nanjing University of Technology, Nanjing 210009

Abstract: New corrosion inhibitors 1-propyl-2-methyl-3-alkyl benzimidazole salts were synthesized and their

inhibition for Q235 steel in 1 mol/L HCl solution were investigated by potentiodynamic polarization and elec-

trochemical impedance spectroscopy (EIS). Meanwhile, the surface morphology was studied by scanning elec-

tron microscopy(SEM). The results showed that benzimidazole salts had excellent inhibiting efficiency at very

low concentration and the inhibiting efficiency increased with the increase of alkyl chain. 1-propyl-2-methyl-3-

tetradecyl benzimidazole salts had the highest efficiency among four inhibitors, in which the inhibition efficiency

reached up to 98.6% at the concentration of 10 mg/L. These inhibitors acted as mixed inhibitors with cathodic

inhibition as dominative action.

Key words: inhibitor, benzimidazole, polarization, electrochemical impedance spectrum


