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Sweet corrosion is a type of corrosion in the oil industry in which CO2 gas reacts with
water to form carbonic acid, which causes corrosion in steel. One of the methods of
combating corrosion is the use of corrosion inhibitors. This study investigated the
natural inhibitory effect of pea pod extract as a new corrosion inhibitor for low
carbon steel used in the gas industry (APl 5L X42) in a 3.5 wt. % NaCl solution
saturated with CO: at different concentrations. Electrochemical methods such as
polarization tests and electrochemical impedance spectroscopy were used. The results
showed that the minimum surface roughness in the extract at a concentration of 100
ppm was 607.20 nm and also the best effectiveness of the extract with a percentage of
IE=69.76 at a concentration of 100 ppm compared to other concentrations. The
results obtained from SEM and XRD indicate the formation of a protective layer on
the samples' surface and the extract's function as a mixed inhibitor.
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Table 2: Chemical compounds (mg/100 grams of peas) (12).
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Table 4: Electrochemical characteristics obtained from the polarization test.

bc ba icorr Ecorr tbi
(mV dec?) (ppm)
0 235 51.2 4.63 607 0

Inhibitor
concentration

354 25.5 26.6 2.99 562 50
69.76 35.4 30.5 14 603 100
26.1 52.1 34.5 3.42 501 250
50.3 50.7 27.1 2.33 507 500
0.0
-0.2 4
-0.4 -
—— O ppm
s — 50 ppm
= 064 —— 100 ppm
= —— 250 ppm
-0.8 - —— 500 ppm
-1.0 4
-1.2 4
7 6 5 4 3 2 A
Log(A/em?)
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Figure 3: Polarization diagrams taken from the steel surface immersed in 3.5 wt. % NaCl solution saturated with CO5 in different gels of pea pod
extract as an inhibitor after 30 minutes Immersion.
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Figure 4: Nyquist diagrams taken from the steel surface immersed in 3.5 wt. % NaCl solution saturated with CO; in the absence of inhibitor and
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Figure 5: Phase/module wind diagrams taken from the surface of steel immersed in 3.5 wt. % NaCl solution saturated with CO, in the absence of
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Figure 6: Proposed electrical circuit for the extract inhibition system of this research.
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Table 5: Impedance parameters obtained from steel samples immersed in 3.5 wt. % NaCl solution saturated with CO, in different inhibitor
concentrations.

Q em?) Yo n
(mQ cm%s"
0.69

457 3.42
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Figure 7: Topography for steel samples immersed in 3.5 wt. % NaCl solution saturated with CO, in different inhibitor concentrations, a) 0 ppm, b)
50 ppm, ¢) 100 ppm, d) 250 ppm and €) 500 ppm.
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Figure 8: Surface morphology of steel samples immersed in 3.5 wt. % NaCl solution saturated with CO, at different inhibitor concentrations
a) 0 ppm, b) 50 ppm, c) 100 ppm, d) 250 ppm and e) 500 ppm.
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Figure 9: Graphs obtained from X-ray energy diffraction spectroscopy for steel samples immersed in 3.5 wt% NaCl solution saturated with CO, at
different inhibitor concentrations a) 0 ppm and b) 100 ppm.
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Table 6: The results of X-ray energy diffraction spectroscopy for steel samples immersed in 3.5 wt. % NaCl solution saturated with CO; in different
inhibitor concentrations.
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Figure 10: The pattern obtained from the XRD test taken from the steel surface immersed in a solution of 3.5 wt% NaCl saturated with CO; in the
absence of inhibitor, (a) and (b) containing 100 ppm of pea pod extract inhibitor.
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Figure 11: The spectrum obtained from the UV-VIS test in 3.5 wt. %
NaCl solution saturated with CO; in the absence and presence of pea
pod extract as an inhibitor.
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Figure 12: Physical adsorption scheme of inhibitor in HCI medium on
the metal surface (35).
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