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Scheme 1 Structure formula of 2-undecyl-N-carboxymethyl-N-hydroxyethly imidazoline
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Table 1 Calculated corrosion rates and inhibition efficiencies through mass-loss tests

w( corrosion inhibitor) /% v/ (gem=2 - h7h) n/ % w( corrosion inhibitor) /% o/ (grm=2 - h7h) /%
0 0.540 - 0.4 0.074 86.4
0.05 0.180 66.6 0.6 0.095 82.4
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Table 2 Electrochemical parameters of the carbon steel electrodes in 2% citric acid
solution containing different concentrations of inhibitor after 4 h immersion
w ( corrosion inhibitor) /% E.,./V(vs SCE) 1061(,“"/ (A+em™?) 1,/ %
0 -0.792 176 -
0.05 -0.789 43.6 75.3
0.1 -0.788 37.5 78.7
0.2 -0.787 30.5 82.7
0.3 -0.770 30.3 82.8
0.4 -0.790 22.6 87.2
0.5 -0.785 29.2 83.4
0.6 -0.787 36.9 79.1
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Fig.1 Polarization curves of carbon steel electrodes in
2% citric acid solution containing different concentra-

tions of inhibitor after 4 h immersion
a. blank; 6.0.05% ; ¢.0.1% ; d.0.2% ; ¢.0.3% ; £.0.4% ;
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Fig.2  Nyquist plots of carbon steel electrodes in 2%
citric acid solution containing different concentrations of
inhibitor after 4 h immersion

a. blank; 5.0.05% 5 ¢.0.1% ; d.0.2% ; ¢.0.3% ; £.0.4% ;

2.0.5%; h.0.6% 2.0.5%; h.0.6%
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Table 3 The fitting results of AC impedance data of carbon steel electrodes

w( corrosion inhibitor) /% R./(Q-cm?) R./( Q-em?) 10°CPE/(F-cm %) n3/ % 0
0 22.45 843.0 154.90 - -
0.05 20.98 2404 38.62 64.93 0.6493
0.1 25.42 2842 35.58 70.34 0.7034
0.2 19.32 4089 35.47 79.38 0.7938
0.3 18.34 4695 31.20 82.04 0.8204
0.4 20.37 5814 49.69 85.50 0. 8550
0.5 20.72 4702 35.58 82.07 0. 8207
0.6 24.09 4563 37.98 81.52 0.8152
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Fig.4 SEM images of the surfaces of carbon steel electrodes in 2% citric acid solution without(A) and with inhibitor( B)

after 4 h immersion
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The Corrosion Inhibition of 2-Undecyl-N-Carboxymethyl-

N-Hydroxyethyl Imidazoline on Carbon
Steel in Citric Acid Solution

LIAO Qianggiang”” , CHEN Yagiong”, YAN Aijun’, DONG Wantian‘, GE Honghua“
(“Key Laboratory of Shanghai Colleges and Universities for Eleciric Power Corrosion
Control and Applied Electrochemistry ,Shanghai Engineering Research Center of Energy-Saving
in Heat Exchange Systems ,Shanghai University of Electric Power, Shanghai 200090 ;
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Abstract 2-Undecyl-N-carboxymethyl-N-hydroxyethyl imidazoline was investigated as a corrosion inhibitor for

carbon steel in 2% mass fracton of citric acid solution by means of mass loss test, polarization and AC

impedance. The mass loss test results showed that the inhibitor was an excellent inhibitor for carbon steel in

acid media with an inhibition efficiency of 86. 4% at the mass concentration of 0. 4% . The polarization curves

indicated that the inhibitor behaved as a mixed type inhibitor while the single capacitive loop in the Nyquist

plots revealed that the corrosion was a charge transfer controlled process. The adsorption of the inhibitor was

found to follow the Langmuir adsorption isotherm and the involved mechanism consisted of a mixed adsorption

between chemisorption and physisorption.

Keywords imidazoline, corrosion inhibitor, citric acid, carbon steel



