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Abstract

In order to obtain the influence rule of partial pressure of CO; on corrosion of N80 steel and im-
prove the corrosion protection effect of N80 steel oil and gas pipeline. With the aid of scanning
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electron microscope, the effect of CO, partial pressure on the temperature and pressure of CO;
was studied, the surface morphology of corrosion product film on N80 steel hangers, the surface
morphology of metal substrate under the corrosion product film, the characteristics of corrosion
product film on Cross section of hangers, the corrosion rate of hangers and the growth characte-
ristics of corrosion product film on hangers surface. With the increase of the partial pressure of
CO, the corrosion product film on the surface of the hanging plate changes from thin to thick, from
smooth to rough, the corrosion rate increases gradually with the existence of peak corrosion rate,
and the formation process of the corrosion product film is not uniform at the initial stage, there
are three layers in the corrosion product film, which are inner, middle and outer layers, and thin
from the inner layer to the outer layer, the inner layer and the middle layer combine badly, there
is obvious gap between the inner layer and the outer layer, and serious local corrosion occurs eas-
ily. The key to the corrosion protection of oil and gas pipelines containing CO; is to restrain the
local corrosion at the beginning of operation.
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Figure 1. The surface morphology of N80 on no corrosion coupon
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Table 1. N8O steel composition (Wt %)
2 1. N80 $RLEE AL 57 (Wt%)

MEHTTER C Si Mn Cr Mo Ni S p N
N80 0.053 0.33 1.18 0.07 0.06 0.16 0.005 0.015
PrifE R <0.12 <0.4 <1.65 <0.5 <0.5 <0.5 <0.01 <0.02
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CO,(g)+H,0 — CO, (dissolved)
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Figure 2. Test corrosion coupon of different CO, partial pressure conditions (with corrosion product membrane and sca-
venging corrosion product membrane)

2. N[ CO, M EFMHRI B LR (FRIMA~HIIR . JEFRIE W~ %)

337 B H 57 S4800 A4 b7 & S 434 L1 SR A WL 21 1) CO, 43 Hs 4371 0.1 MPa. 0.5 MPa. 1 MPa.
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Figure 3. Micrograph of surface topography of the corrosion hanging surface of different CO, partial pressure condition
(scavenging corrosion product membrane)
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Figure 4. Micrograph of the cross-section focusing of the corrosion product film

4. HRMRER EEERETME

Figure 5. Micrograph of the cross-section focusing of the corrosion product film in 0.5 MPa and 2.5 MPa CO, partial

pressure
5.0.5 MPa #1 2.5 MPa CO, 3 E & B I = YIEiE R 8 E RE R HE
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Figure 6. Corrosion rate and corrosion product film quality of different CO, subpressure conditions
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