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Corrosion Behavior of X80 Pipeline Steel in Alkaline Sand
Soil with Saturated Water

QI Dong-tao', XU Cong-min?, DING Nan', YAN Mi-lin'
(1. Key Lab for Mechanical and Environment Behavior of Tubular Goods, China National Petroleum Corporation,
CNPC Tubular Goods Research Institute, Xi'an 710065, China; 2. Key Laboratory of Materials Processing
Engineering, Xi'an Shiyou University, Xi'an 710065, China)

Abstract: The corrosion behavior of X80 pipeline steel was investigated in alkaline sand soil with saturated
water by means of electrochemical measurement, scanning electron microscopy and energy dispersive spectrum
analysis. The results show that the corrosion rate of X80 steel presented the variational trend from slow increase to
rapid increase with the prolongation of corrosion time., After corrosion for 50 d, the corrosion products were the

mixture of iron oxides, iron sulfides and small amount of salts in the soil. The corrosion resistance and corrosion

morphology of the X80 steel were dependent on the integrality and compactness of corrosion product films.
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Fig. 1 Microstructure of the X80 pipeline steel
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Fig. 2 SEM morphology of X80 pipeline steel after exposure to

alkaline sand soil for 50 d: (a) at low magnification and

(b) at high magnification
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Fig. 3 EDS pattern for X80 pipeline steel in alkaline sand

soil after corrosion for 50 d
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Fig. 4 Polarization curves for X80 steel in alkaline

sand soil after corrosion for different times
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Tab. 1 Fitted results of polarization curves for X80 steel in

alkaline sand soil after corrosion for different times

JE kv 18]/ d fcone/ (pA + cm™2) Eeore/mV
13 2.217 —899. 54
35 2. 368 —881.02
53 15.180 —881. 98
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Fig. 5 EIS pattern (a) and equivalent circuit (b) of X80 steel in

alkaline sand soil after corrosion for different times
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Tab. 2 Fitted results of EIS for X80 steel in alkaline sand

soil with saturated water after corrosion for different times
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