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Study on Sulfidation Mechanism at Primary Stage of FV(520)B Stainless Steel
at High Temperature and High Pressure
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(School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China)

ABSTRACT: Objective To investigate the sulfidation mechanism of FV (520) B stainless steel at primary stage. Methods The
sulfidation specimen was prepared by the exposure of FV(520)B stainless steel to the atmosphere of 1.5 MPa H,S at 300 °C. XPS
and SEM analysis techniques were applied to investigate the content, the distribution of element and the composition of the sulfide
scale. Results The multilayered sulfide scale was composed of an outer layer of Fe,Sg,FeS,, Ni;,_,S and a inner layer of Fe,Sg,
FeS,, Ni,_,S, Cr,S;. XPS data indicated that Fe’* and Fe** were found in Fe,S; and FeS, in all sputtered layers, and the average
contents of Fe’* were 36.53% and 35.78% , respectively. Ni** and Ni’* were also observed in Ni,_,,S and the content of Ni’* was
32.08% . Conclusion The data analysis demonstrated that the cation vacancy was the predominant defect in ferrous, nickel sulfide
and the defect concentrations were high. Outward diffusion of Fe and Ni ions were constrained by Cr,S; in the inner layer, but the
inhibitory effect was not obvious due to the lack of Cr,S; in sulfide scale at the primary stage of sulfidation.
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Tab.1 Chemical composition of the investigated steel

sample
JLE C Cr Ni Mo
JL g 53 % 0.042 13.801 5.540 1.470
JTE Si Mn P S
JE A % 0.335 0.579  0.0016  0.0017
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Fig. 1 Sulfidation corrosion morphology of FV (520) B stainless
steel under 1 MPa H,S at 300 C
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Fig. 2 Element distribution in the sulfide scale formed on the
surface of FV(520)B steel
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Tab.2 Relative contents of Fe’* and Fe’* in FeS, and

Fe,S; in different sputtered layers %
Sz FesS, Fe,Sq Fe,Sq FeS,

(Fe™) (Fe™) (Fe™) (Fe™)
1 28.94 30.05 21.95 17.24
2 24.24 31.04 19.52 25.18
3 29.43 31.42 19.96 19.18
4 29.26 33.73 18.03 18.53
5 30.03 33.59 18.52 18.46
6 28.95 33.95 17.58 19.52
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Fig. 3 High-resolution XPS spectra and the fitting curves of Fe after different etching time
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Tab.3 Contents of Cr,S; and Cr,0, in different sput-

tered layers %
Z2 Cr, S, Cr, 0,

l JE— J—

2 N N

3 N N

4 — _

5 80.74 19.26

6 47.53 52.47
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Fig. 4 High-resolution XPS spectra and the fitting curves of

Cr,S; and Cr,O; after different etching time
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Tab. 4 Contents of Ni** and Ni** in Ni,
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—x)

sputtered layers %
Z iz Ni** Ni**
1 71.02 28.98
2 68.01 31.99
3 67.82 32.08
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5 67.42 33.58
6 68.95 31.05
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Fig. 5 High-resolution XPS spectra and the fitting curves of Ni after different etching time
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