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ABSTRACT: The paper aims to study the corrosion characteristics of low chromium tubing and casing steel in different corro-
sion environments. High temperature and high pressure dynamic reactor is used to conduct corrosion experiments on 1Cr and
3Cr steels in pure CO,, CO, and low concentration H,S environments. The results show that the corrosion rate of various steels
increases with the temperature at 40 ‘C-80 ‘C. The addition of low concentration H,S can inhibit CO, corrosion, and the inhibi-
tion gradually weakens as the temperature rises. According to the analysis, in CO,, CO, and low concentration H,S environ-
ments, pitting corrosion of N80 steel will occur. Chromium enrichment occurs on the surface of 1Cr and 3Cr steels, and the
formed Cr(OH); protects the substrate. At the same time, in CO, and low concentration H,S environments, the amount of FeS
product is formed on the surface of 1Cr and 3Cr steels. The dense FeS product helps protect the substrate and resist Cl” erosion.
Passive film is formed on the surface of low Cr steel due to chromium enrichment, which can effectively inhibit the corrosion

rate of steel. The research results have enriched the corrosion theory in CO, and low concentration H,S environments and the
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reasonable selection of oilfield tubing and casing materials.

KEY WORDS: CO, corrosion; H,S corrosion; tubing and casing steel; corrosion morphology; corrosion mechanism; cor-

rosion rate
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Tab.1 Results of ionic concentrations analysis of produced water
mg/L
Na* K* Mg Ca** cr S0,* HCO;" COs> SR
3821 6294 87 230 6 052 720 3276 3408 20 612
*2 FEEEBMHAKSH
Tab.2 Experimental parameters
0/°C Pco,/MPa Ps/(107 MPa) Flow velocity/(m-s ™) Water cut/% t/d
40 0.12 0 0.84 100 14
60 0.12 0 0.84 100 14
80 0.12 0 0.84 100 14
80 0.12 0 0.84 25 14
80 0.12 0 0.84 50 14
40 0.12 6 0.84 100 14
60 0.12 6 0.84 100 14
80 0.12 6 0.84 100 14
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Fig.1 Corrosion rate of different materials and different tem-
peratures in CO, and CO,+H,S environment
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Fig.2 Average corrosion rates of 1Cr and 3Cr steels under
different water cut conditions
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Fig.3 Macro-morphology of 1Cr steel under different environment

CO:+H,S AR T T H

BRI RSB, BRH
FTBE YR T 0h T .

BRI NI, H5H
FTVE IR 5 047 T AL

o RS, B)RE
AL s LN

Kl 4 3Cr MR BRI T I i ) 2 WA

Fig.4 Macro-morphology of 3Cr steel under different environment
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Fig.5 Macro-morphology of 1Cr steel under different water cut conditions
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Fig.6 SEM micro morphology of corrosion scales on 1Cr steel and 3Cr steel
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Fig.7 XRD pattern of the corrosion scales at 80 ‘C under
different environment
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