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Abstract

Oil transportation pipes are widely applied for the connection between oil exploration and
oil-related fine chemical manufactories. However, there is a general issue that the steel pipes can
be easily corroded during usage, which is an important factor for restricting the industrial oil
transportation and the manufacture safety. Herein an effective anti-corrosion method was pro-
posed by using a novel corrosion inhibitor (e.g., myristic acid diethanolamide). In our investiga-
tions, the synthesis process was optimized on the basis of orthogonal experiments and infrared
spectrum (IR) analysis. Furthermore, based on the weight-loss method, scanning electronic mi-
croscope observations and the measurement of electrochemical polarization curves, the corrosion
inhibiting properties and the potential mechanism of the novel inhibitor were investigated. The
specific molecular structure of myristic acid diethanolamide enables it to show good protection
for steels from corrosion. In addition, the synthesis approach of the presented environment-
friendly inhibitor is quite simple, indicating a promising potential for applications.
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Figure 1. Illustration of the reflux system
for synthesis of myristic acid diethanola-
mide
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Table 1. Form of the three factors and three levels
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Figure 2. IR spectrum of the as-synthesized myristic acid
diethanolamide
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Figure 3. (a) Photo and (c) SEM image of the sample after immerged in corrosion
solution without inhibitor; (b) photo and (d) SEM image of the sample after im-
merged in corrosion solution containing 100 mg/L inhibitor
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Table 3. Corrosion inhibiting properties of the myristic acid diethanolamide measured by using a weight loss method
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B (cm?) ©) @ ©) (mg/L) [g/(cm®h) x 10°°] (%)
1 28.8 18.6788 18.6601 0.0187
2 28.8 18.0283 18.0094 0.0189 0 1.33 -
3 28.8 18.1069 18.0893 0.0176
4 28.8 18.5735 18.5624 0.0111
5 28.8 18.0855 18.0724 0.0131 50 0.87 34.59
6 28.8 18.1782 18.1664 0.0118
7 28.8 18.6871 18.6783 0.0088
8 28.8 18.3254 18.3182 0.0072 100 053 60.15
9 28.8 18.3222 18.3163 0.0059
10 28.8 18.4195 18.4116 0.0079
11 28.8 18.5565 18.5506 0.0059 200 0.49 63.16
12 28.8 18.4543 18.4471 0.0072
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Figure 4. The electrochemical polarization curves when steel samples im-
merged in the corrosion solution at different concentrations
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