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Preparation and performance of ethoxylated imidazoline rust inhibitor
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Abstract: An imidazoline intermediate was synthesized through amidation and cyclization reactions between
oleic acid and hydroxy ethyl ethylene diamine. And then the imidazoline intermediate reacted with ethylene
oxide to obtain an ethoxylated imidazoline rust inhibitor. The corrosion inhibition performance of the rust
inhibitor on Q235 carbon steel in mass fraction 3.5% NaCl saturated Ca(OH) , was evaluated by weight loss
method, salt water immersion method, salt water immersion drying experiment, electrochemical comprehensive
experiment and SEM. The influence of the rust inhibitor on the concrete fluidity was tested by cement paste
fluidity experiment. The results showed that the rust inhibitor could effectively protect Q235 carbon steel
from corrosion in mass fraction 3.5% NaCl saturated Ca(OH), corrosive medium. The rust inhibitor was a
mixed type rust inhibitor which mainly inhabited the anode reaction. When the appropriate fraction of rust
inhibitor was 4%, the corrosion inhibition efficiency of the carbon steel reached 99.13%. SEM result
revealed that the surface of carbon steel was smooth and flat. In addition, the rust inhibitor had no obvious
adverse effect on the fluidity of concrete.
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Fig. 8 Impedance curves of Q235 steel bar under different
mass fractions of rust inhibitor
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Table 3  Fitting data of impedance curves of Q235 steel bar under different mass fractions of rust inhibitor

REL45 70 o &2 53450/ % RJ(Q -cm?) CPE1/(uF-cm?) RJ(Q-cm?) CPE2/(uF-cm?) Ro/(Q -cm?)
0 9.135 2.619x107° 63.23 6.800x10° 2652
0.5 10.040 5.364x10°* 46.09 3.043x10° 2935
1 25.880 7.733x107* 103.70 2.404x107 7922
2 26.110 6.42x107* 150.50 1.594x107* 9072
3 20.030 1.453%x10* 269.00 3.996x10°* 9142
4 22.330 7.479%107° 836.10 1.042x10°* 11540
5 50.070 4.168x10°° 1225.00 1.160x10°* 11430
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Fig. 10  Corrosion morphology of Q235 carbon steel under different mass fractions of rust inhibitor
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Fig. 11 Fluidity of cement paste of ordinary imidazoline rust

inhibitor and ethoxylated imidazoline rust inhibitor
with different mass fractions
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