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The Hot Corrosion Behaviour of SS310 at 850°C under 1 atm SO,
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ABSTRACT

The hot corrosion behavior of 310 stainless steel coated with Na,SO, and Na,SO,+NaCl
was studied at 850°C under 1 atm SO,. The results showed that little effect was observed by
Na,S0O, coating, but addition Na,SO, with small amount of NaCl would increase the corrosion
kinetics markedly. When the samples were coated with pure NaCl, the scale consisted of three
layers. The outermost layer (layer 1) was Fe,O, which contained FeS with dissolved Ni. The
middle layer (layer 2) was Cr,0; which contained Cr,S; with dissolved Fe. The innermost
layer (layer 3) was a liquid sulfide layer whose composition varied with the layer depth and
grain boundary location. Because of the presence of liquid phase, the spallation was observed
at the Cr,04/layer 3 interface, while the adherence between Fe;0,/Cr,0, was better.
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Fig. 1 Schematic diagram of experimental apparatus.
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Fig. 2 The oxide scale formed on sample surface coated NaySQOy at 850°C in 1 atm SO,. The
interior of the sample was not corroded markedly by NaySO,.
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Fig. 4 (a)BSE micrograph of 310 stainless steel coated pure

NaCl at 850°C, 1 atm SO, for 48 hours. (b) Sche-
matic diagram illustrating three scale-layers, consist-
ing of outermost Fe;0,4, the middle one (layer 2)

Cr;04, and the innermost one (layer 3) was an inter-
nal sulfide layer primarily composed of Fe, Ni, S, and
0. The crack between layer 2 and 3 was separated

after cooling.
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Fig. 5 BSE micrograph of Fe;Oy layer which contained dis-
persed FeS particles.
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Fig. 6 BSE micrograph of Cr;O; Layer which contained dis-
persed Cr,S; particles.
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Fig.7 (a)The plan-view of the innermost layer (layer 3) sur-

face at 850°C, 1 atm SO, for 48 hours. (b)The cross
section of (a).
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Fig.8 (a) SEM micrograph of 310 stainless steel coated with
NaCl corroded at 850°C, 1 atm SO, for 1 min.(b)same
as (a) but for 30 min.
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Cr+3/480,=1/2Cr,0,+3/8S,
AG? 3 = — 203 346 Kjoules
Fe+2/350,=1/3Fe,0,+1/3S,
AG? s = — 59.22 Kjoules
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Cr+3/450,=1/2Cr,04+3/8S,
Fe+2/350,=1/3Fe;0,+1/38,
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Fig.9 Schematic diagram illustrated the corrosion of 310 stainless steel by NaCl at

850°C in 1 atm SO,.
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