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Effects of Temperature on Corrosion Behavior of L80 Carbon Steel in
CO, Containing Natural Seawater
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Abstract The test of high temperature and high pressure and electrochemical technology were utilized to investigate the effects of
temperature on the corrosion behavior of L80 carbon steel in CO, containing natural seawater. The Scanning Electron Microscope (SEM),
Energy—Dispersive X—ray Spectroscopy (EDS), and X-Ray Diffraction (XRD) were used to characterize corrosion scale. The results show
that firstly, corrosion rate of L80 carbon steel increases and then decreases with increasing temperature in the liquid phase, and the
maximum value lies at 90°C, while this variation trend is completely opposite to that in the gaseous phase, a corrosion product layer is
mainly composed of FeCOs, anion selective permeability of FeCO; product film and the absorption of Cl- on steel surface prompt the CO,
corrosion on the 1.80 carbon steel surface, the electrochemical properties of corrosion scale formed at 90°C in liquid and gaseous phases
further prove the test results described above.
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Table 1 Chemical composition of L80 carbon steel
JTLER C Si Mn P S Cr Mo Ni Cu Al
ST 4 0% 0.19 0.23 1.37 0.010 0.0035 0.15 0.0025 0.020 0.023 0.036

1 L8O RMHIE&HAR
Fig. 1 Metallographic structure of L80 carbon steel
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Table 2 Metallographic structure of L80 carbon steel
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Fig. 2 Corrosion rate of L80 carbon steel
with different temperatures
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(a) 90C (b) 120°C
B3 REERERERNEEREBUER
Fig. 3 Micro-topography of corrosion
scale formed in liquid phase
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Fig. 4 Micro- topography of corrosion scale
formed in gaseous phase
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Fig. 5 EDS analysis area of corrosion scale formed
on L80 carbon steel at 90C
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Table 4 Element mass fraction with different spectrum (%)

R JLER C 0 Na Cl Mn Fe
Spectrum 1 498 3591 0.09 0.14 214 56.74
WA Spectrum 2 8.90 4397 0.19 029 078 4947
Spectrum 3 9.04 4450 048 0.72 004 4523
M Spectrum 1 8.58 4258 022 032 072 4759
500 |- 1 1—FeCO,
2—Fe,C
400 L
g 300 -
i
B/ oo L
1
100 11 !
5\_ l 2l o151
Pyl UL..LJ\.J!UHL.A_M gl
¢ 10 20 30 40 50 60 F0 80 90
20/deg.
(a) &4
(a) Liquid phase
500
1 1—FeCO,
400 + 2—Fe
2 300t
i
B oo L
'I I
mui"l 1 A 1
L i1 2
1] 20 40 60 80
208/deg.
(b) K48

(b) Gaseous phase

B 6 L80 &M 7 90CH AL B9 = ¥ iE XRD &k i
Fig. 6 XRD spectrum of corrosion scale formed on
L80 carbon steel at 90C
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Fig. 7 Nyquist curves of corrosion scale formed at 90°C
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Table 5 Equivalent components and their value
R R/(Q-cm™) C/(F+cm™) RJ/(Q-cm™) Cy/(F-cm™) n-Cy R/(-cm™)
WA 0.2099 0.0282 151.9 0.0212 0.7399 19.95
A 0.4143 0.0143 24.68 0.0521 0.5382 60.74
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