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ABSTRACT The oxidizing — sulfidizing corrosion of an Fe — 15 mass% Ce alloy and of the two pure
metals has been studied at 600C and 700C . The scale formed on Fe — 15Ce shows a multilayered
structure, including an outermost layer of base metal sulfide (FeS), an intermediate complex layer com-
posed of a mixture of compounds of the two metals and finally an innermost region of internal attack of
Ce by both oxygen and sulfur. A cerium content of 15 mass% is insufficient to prevent the sulfidation
of the base metal. These results as well as the scale microstructure are interpreted by taking into ac-

count the limited solubility of Ce in Fe and the presence of Ce — rich intermetallic compounds in the al-

loy examined.
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Fig. 1 Microstructure of Fe - 15Ce(SEM/BEI).
Dark phase: Fe(a) ; gray phase: Fe;7Ce; (B) ; light phase:
Fe,Ce(7).
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Fig. 3 Corrosion kinetics of Fe — 15Ce, Fe and Ce in H, — H,S—
CO, mixtures at 700TC .
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Fig. 2 Corrosion kinetics of Fe— 15Ce , Fe and Ce in H, - H,S
— CO, mixtures at 600 .
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Table 1 Approximate parabolic rate constants(g?em™*s™)ob-
tained during corrosion of Fe — 15Ce alloy and pure
metals in H, — H,S — CO, atmospheres for 24h at
600C and 700C

T/T 600 700
Fe (in.) 1.4x1078 4.0x10°°
(fi.) 3.4x10°8 3.4x10°8%
Fe—15Ce (in.) 1.2x10°° 1.2x10°°
(fi.) 1.9x10°10 linear
Ce (in.) rate increasing with time 2.9x107°

(i.) 4.4x10°%9
(in. ) initial values; (fi. ) final values
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Fig.4 Cross section of Fe — 15Ce corroded in a H, — H,S~ CO, mixture for 8 h at 600T .

a:general view;b:enlarged view of the inner scale region.
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Fig.5 Cross section of Fe — 15Ce corroded in a H; —

K K.
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H,S - CO;, mixture for 2 h at 700T .

a:general view;b:enlarged view of the inner scale region.
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