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Abstract The corrosion behaviors of Fe=Cr alloy in the acidic solutions with Cl” and SO are investigated. The corrosion mechanisms
are characterized by the linear polarization and the electrochemical impedance spectroscopy measurements, and the corrosion products
are analyzed by the laser Raman spectrometry. It is shown that the Fe—Cr alloy is attributed for the passive film, which is formed
more easily when the alloy contains a large quantity of Cr element. In the early immersion, the corrosion rate of Fe—Cr alloy is very
small. With the immersion time increases, the passive current density firstly increases, and then decreases. The passive film can well
prevent the Cl” and SO anion erosions. For Fe—Cr alloy, pitting occurs in an acidic solution, and it increases its extent with the
increase of the immersion time. If the Fe—Cr alloy is immersed in the solutions for 150 h, the corrosion products appear in the near
grain boundary, and are more likely to occur in the triangle grain boundary. The corrosion products of the Fe-Cr alloy contain CrOOH.
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Fig. 1 Microstructure of Fe—Cr alloy
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Fig. 2 SEM photograph of the corrosion products on Fe—Cr alloy
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Fig. 3 EDS analysis of the corrosion products of Fe—Cr alloy
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Table 1 EDS analysis of the corrosion products of TN 4 TR
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2.27 425 20007
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Fig. 5 Polarization curves of Fe—Cr alloy after
different immersion time
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Table 2 Parameters of polarization curves for Fe—Cr alloy
after different immersion time

RIS E] /b 0 24 72 168
E./mVses -238.799 524949  -496.406 -405.294
Lo/ pA - cm™ 0.266 0.486 0.418 0.129

bJmV 140.1 41.5 424 31.5

b/mV 159.2 46.4 68.5 473
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Fig. 6 Electrochemical impedance spectroscopy of
Fe—Cr alloy after different immersion time (EIS)
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Table 3 Fitting results of EIS for Fe—Cr alloy

B 0 Qu
fl/h R Q1= Y;/(S+s) o i 0, = Yi1(S+5) . e
0 1.492 4.653%10° 0.9008 2.127x107 — — —
24 1.926 2.369x10™ 0.6095 1.142x10™ 2.055%10™ 1 20.67
72 1.791 2.738%x10™ 0.6234 1.677x10™* 1.256x107° 1 21.61
168 3.265 5.943%x107° 0.5878 4.185%10™ 9.236%107° 0.856 4968
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