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Corrosion Behavior of X80 Steel in Different
Simulated Soil Solution
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Abstract: The corrosion behavior of X80 steel in three kinds of simulated soil solution, was investiga-
ted by methods of mass loss measurement, scanning electron microscopy (SEM), energy dispersive
spectrometer (EDS) and X-ray diffraction (XRD). The results show that X80 steel is uniform corro-
sion in simulated solution of Shanshan and Xinzhou soil, and pitting corrosion occurs on X80 steel in
simulated solution of Zhangshu soil. The ranking of the corrosion rate of X80 steel in different simula-
ted solution is Zhangshu, Xinzhou and Shanshan. The salt-crystallization of CaSO, * 2H,O, which
could inhibit the erosion effects of ClI™ and dissolved oxygen on X80 steel, continuously deposit on the
surface of corrosion products in Shanshan simulated solution, and slow down the uniform corrosion
rate as well. However, the corrosion product layer that could not provide effective corrosion protec-
tion for X80 steel in Zhangshu simulated solution, makes the corrosion of X80 steel become more seri-
ous with the increasing of immersion time, and finally results in pitting corrosion of X80 steel.
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Table 1 Chemical composition of the simulated soil solution(g+ L")

Simulated solution Soil type pH NaHCO; CaCl; « 6H;0O MgSO; « 7TH, O Na; SO, NaCl KCl
1% Shanshan Brown desert soil 9.18 0.3982 4.0404 0.9594 7.1994 6. 8816 8.7638
2% Xinzhou Yellow brown soil 5.98 0.0716 0.0325 0.0769 — — —
3% Zhangshu Red earth 4.33 0.0317 0. 0494 — — —
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Fig. 1 Photos of macro-morphology of X80 steel immersed in

different simulated solution for 60d

(a)Shanshan; (b) Xinzhou; (¢) Zhangshu
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simulated solution for 60d
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SEM images of the corrosion product removed of X80 steel immersed in different

(a)Shanshan; (b) Xinzhou; (¢) Zhangshu
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Fig. 3 SEM images of the cross-section of corrosion product layer (a)Shanshan;(b)Xinzhou; (¢)Zhangshu
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Table 2 EDS analysis results of the cross-section of corrosion product (mass fraction/ %)
Simulated solution Testing point Fe (0] Ca S Cl
1 65.57 28.79 2.73 2.13 0.78
1% Shanshan
2 10. 08 36.05 28.74 25.13 —
1 73.56 26. 44 — —
2% Xinzhou
2 75.27 24.73 — —
1 78. 38 21.62 — —
3% Zhangshu
2 74,44 25.56 — —
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Fig. 4 XRD patterns of corrosion product of X80 steel

immersed in different simulated solution for 60d
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Fig.5 Corrosion rate of X80 steel under

different immersion time
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