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Effect of Corrosion Inhibitor on CO, Corrosion of X70 Steel in Multiphase
Flow State

FENG Zi-yan, YANG Zhi-gang, NAN Bei-bei, WEI Yan-lin, LI Hui, CUI Ming-wei

(Research Institute of Shaanxi Yanchang Petroleum (Group) Company Limited, Xi'an 710075, China)

ABSTRACT: Objective To study the effect of corrosion inhibitors with various concentrations on X70 steel corrosion in mul-
tiphase flow state, especially under plug flow conditions. Methods The CO, corrosion state of X70 steel under the condition of
plug flow was simulated by using the self-made experimental device. The surface morphology and corrosion rate were observed
and analyzed by electron microscopy and weight loss method. And numerical simulation was conducted to study the influence
on CO, corrosion rate of X70 steel of corrosion inhibitor glycol in the multiphase flow state. Results The coupon surface mor-
phology and weightlessness rate of using homemade experimental apparatus was similar with using real ring test. The uniform
corrosion inhibition efficiency was obviously improved when the corrosion inhibitor concentration was more than 35 mg/L. If
corrosion inhibitor concentration was continuously improved, uniform corrosion inhibition efficiency would have no big change.
Under multiphase flow conditions, effect of corrosion inhibitor on local corrosion was not obvious. The simulation results were

similar to the experimental results when the corrosion inhibitor concentration of ethylene glycol was of up to 250 mg/L.
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Conclusion Homemade experimental apparatus can simulate gas-liquid two phase flow in the rolling pipeline, and the experi-

mental results are reliable. There is critical concentration for best corrosion inhibitor efficiency. If it is less than the critical

value, the corrosion inhibitor will have little effect on metal; if it is more than the critical concentration, the changing of the

corrosion rate will be small. Under plug flow conditions, the corrosion inhibitor has impact on uniform corrosion only, but

has small impact on local corrosion and even promotes the development of the local corrosion.
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Table 1 Chemical compositions of X70 steel

JLE C Si Mn P

S Ni Cu Mo Ti Cr

FRESH/% 005  0.19 1.54 0.009

0.001 0.2 0.23 0.19 0.02 0.2




- 76 %‘;{ E & 7&

2016 4F- 08 H

R2 BHRATEBSE

Table 2 Content of corrosive salt

)% NaCl

i /(mg L)

CaC12 NaHCO; K2S04
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Fig.2 Surface morphology of X70 on no corrosion coupon
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Fig.3 Running figure of high-pressure pipeline simulation
devices
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Fig.4 Static comparative experiments
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Fig.5 Surface morphology of corrosion coupon after treatment in comparison experiment
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Fig.6 Surface morphology of corrosion coupon before and
after treatment in different inhibitor concentration
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Fig.7 Focus micrograph of corrosion coupon surface mor-

phology in different inhibitor concentration
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Table 3 Corrosion rate by weight loss corrosion coupons in different inhibitor concentration

SRR E /(mg L) REA/M? AT /g BMEFEE/g KFE/g

SIEF /2 250 I s R/ (mmea )

0.002 31 12.6023 12.1918 0.4105 0.0137 1.647
0 0.002 33 12.3466 11.9196 0.4270 0.0137 1.701
0.002 25 11.4096 11.0070 0.4026 0.0137 1.661
N 0.002 25 11.4126 10.9980 0.4146 0.0137 1.711
0.002 24 11.3793 11.2727 0.1066 0.0137 0.441
3 0.002 24 11.4010 11.2975 0.1035 0.0137 0.428
0.002 24 11.4766 11.3738 0.1028 0.0137 0.425
130 0.002 25 11.4272 11.3225 0.1047 0.0137 0.433
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Fig.8 Changes of corrosion rate in different inhibitor concen-
tration along the pipeline mileage
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