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Fig.1 Mass change curves of Fel3Cr5Al4Mo alloy and reference

Zr-4 exposed to LiOH aqueous solution
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Fig.2 XRD patterns of Fel3Cr5Al4Mo alloy after exposure to LIOH

aqueous solution for different durations
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Fig.3 Surface morphologies and EDS elemental mappings of oxide films formed on Fel3Cr5Al4Mo alloy after exposure to LiOH aqueous
solution for different durations: (a) 42 d, (b) 100 d, (c) 160 d, and (d) 250 d
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Fig4 Cross-section morphologies of oxide films formed on Fel3Cr5Al4Mo alloy after exposure to LiOH aqueous solution for different

durations: (a) 42 d, (b) 100 d, (c) 160 d, and (d) 250 d

fce-Fe(Cr, Al);Oq4

K5 Fel3Cr5Al4Mo &4 7E LiOH ¥ &1 100 d B S 40 B a8 T A 1 21

Fig.5 Cross-section microstructures of oxide film formed on Fel3Cr5Al4Mo alloy after exposure to LiOH aqueous solution for 100 d:

(a) TEM-BF image, (b) SAED pattern of oxide film, (¢) HRTEM image of O/M interface, (d) FFT pattern of oxide in Fig.5c,

(e) STEM-HAADF image and element mappings of oxide film cross-section
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Fig.6 Cross-section microstructures of oxide film formed on Fel3Cr5Al4Mo alloy after exposure to LiOH aqueous solution for 250 d:

(a) TEM-BF image, (b) SAED pattern of oxide film, (¢) HRTEM image of the O/M interface, (d) FFT pattern of oxide, (¢) STEM image

and element mappings of oxide film cross-section
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Fig.7 Schematic diagrams of corrosion process of Fel3Cr5Al4Mo alloy in LiOH aqueous solution: (a) initial corrosion stage, Fe;O4 and a small

amount of LiFeO, are formed; (b) intermediate corrosion stage, Fe(Cr, Al);O4 film appears and pores are formed at O/M interface;

(c) steady corrosion state, Fe(Cr, Al);O4 film continuously thickens
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Table 1 Corrosion mass change rate and oxide film growth rate

at different stages

Parameter 0-100d 100-250 d
Corrosion mass loss rate/mg-dm™>-d’ 0.5106 0.3552
Oxide film growth rate (SEM)/um-d’* 0.0148 0.008
Oxide film growth rate (TEM)/pum-d” 0.0145 0.007
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Corrosion Behavior of Fel3Cr5Al4Mo Alloy in LIOH Aqueous Solution at 360 °C/18.6 MPa

Ma Haibinl, Wang Haoyuz, Zhang Wenhuaiz, Lin Xiaodongz, Xue J iaxiangl, Ren Qisenl, Liao Yehongl, Hu Lijuanz,
Sun Rongrong?, Liang Xue®, Li Yifeng’, Yao Meiyi
(1. China Nuclear Power Technology Research Institute Co., Ltd, Shenzhen 518026, China)
(2. Institute of Materials, Shanghai University, Shanghai 200072, China)
(3. Laboratory for Microstructures, Shanghai University, Shanghai 200444, China)

Abstract: The corrosion behavior of Fel3Cr5Al4Mo alloy in 70 pg/mL LiOH aqueous solution at 360 °C/18.6 MPa was studied using a static
autoclave to assess its corrosion resistance. The microstructure of the oxide film on the Fel3Cr5Al4Mo alloy after corrosion was investigated by
SEM, TEM and EDS. The results show that the Fe13Cr5Al4Mo alloy exhibits corrosion mass loss in LiOH aqueous solution, which is related to
the dissolution-redeposition process of Fe oxide affected by LiOH. The oxide film formed on the alloy during the long-term corrosion in LiOH
aqueous solution is mainly composed of Fe(Cr, Al);04, and a small amount of Fe;O,4 exists near the outer surface. The Fe(Cr, Al),O,4 layer can
hinder the diffusion of metal ions and oxygen ions within the oxide film, which in turn retards further corrosion of the alloy.
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