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ABSTRACT: The work aims to solve the corrosion problem of low carbon steel equipment due to CO, in the whole injection-
production and surface gathering and transportation system by simulating CO, intensive extraction process and studying the

corrosion inhibition performance and mechanism of alcohol-ether-based dimidazoline DIM-OE. The molecular structure of
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alcohol-ether-based dimidazoline was characterized by Fourier infrared (FTIR) spectroscopy. The corrosion inhibition perfor-
mance of DIM-OE to N80 at different CO, partial pressure, different temperature and different mass concentration was evaluated
by dynamic hanging method. The electrochemical mechanism of DIM-OE was studied by potentiodynamic polarization curves.
The surface morphology and element content of N80 after corrosion were analyzed by scanning electron microscope (SEM) and
Energy Dispersive Spectrometer (EDS). The corrosion rate of N80 increased significantly with the increase of CO, partial
pressure, but increased firstly and then decreased obviously with the increase of corrosion medium temperature. As the
concentration of DIM-OE increased, the corrosion rate decreased gradually, the corrosion inhibition rate increased gradually, and
finally tended to be stable. The minimum corrosion rate was 0.063 mm/a, and the corrosion inhibition rate was all above 90%.
DIM-OE was a mixed corrosion inhibitor mainly inhibiting anode, and the adsorption of its molecules on N80 surface was
monolayer adsorption, which was the interaction of physical adsorption and chemical adsorption. The weight percentage of C
and O elements in N80 surface corrosion products without DIM-OE was high, and the weight percentage of Fe elements was
low, so the corrosion was serious. The weight percentage of C and O in N80 surface corrosion product with 200 mg/L DIM-OE
was lower, the weight percentage of Fe was higher, and the corrosion was lighter. Under the condition of CO, intensive
extraction, the DIM-OE corrosion inhibitor can form a stable adsorption layer on the surface of N80 and effectively inhibit the
corrosion of N80 steel sheet by CO, and have good corrosion inhibition effect.

KEY WORDS: corrosive inhibiter; alcohol ether carboxylic acid; dimidazoline; polarization curve; corrosion inhibitor;
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Fig.1 FTIR spectrum of alcohol-ether-based dimidazoline
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p/(mg-L™") B,/mV BJ/mV Eeon/mV Jeor/ (WA -cm™?) Feore/(mm-a™") 0%
Blank 96.2 412.9 669 379.0 0.8804
50 87.6 379.0 —654 433 0.1006 88.57
100 83.5 345.6 —647 28.9 0.0671 92.38
150 79.3 300.2 —635 25.7 0.0598 93.21
200 82.5 378.2 —631 19.8 0.0460 94.77
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Fig.8 SEM morphology of DI-MOE with different mass concentrations: (a) without DIM-OE; (b) with 200 mg/L DIM-OE
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Weight percent/%
Element
Without DIM-OE 200 mg/L DIM-OE
C 5.21 3.30
(¢} 27.96 11.59
Na 0.99 0.94
S 0.03 —
Cl 0.05 0.62
Al 0.57 —
Si 6.82 —
Ca — 0.04
Fe 58.37 83.51
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¥Iik5) 90%LA |, $56HH DIM-OE X} N80 B A #i-
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