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ABSTRACT
The high-temperature corrosion behavior of René 80 Superalloy was studied over the

temperature range 600-800 in H
2
/H

2
S and H

2
/H

2
S/H

2
O gas mixtures.  In general, the corrosion

kinetics followed the parabolic rate law, the corrosion rate constants increased with increasing
temperature.  The scales formed on René 80 were duplex, consisting of an outer layer of Ni

3
S

2
and

some Co
9
S

8
/Co

6
S

5
, and an inner layer of mostly Cr

2
S

3
/Cr

3
S

4
, some NiCr

2
S

4
, CoCr

2
S

4
, and Ni

3
S

2
.

The position of Pt-marker was always located at the inner- and outer-layer boundary, suggesting
that the outer layer grew by outward diffusion of cations and the inner layer formed by means of
inward diffusion of sulfur.
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1. René 80 WDS (wt%)
Table 1 WDS Analysis of René 80 alloy(wt%).

2. (a) H
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/H

2
S (b) H

2
/H

2
S/ H

2
O

Table 2 Calculated Equilibrium Partial Pressure of Ps
2

and Po
2

in the Mixed Gas at
Different Temperature (a) H
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S, (b) H
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Figure 1 Optical micrograph of René 80 alloy.

3. René 80 H
2
/H

2
S H

2
/H

2
S/H

2
O (Kp

g2/cm4/sec)
Table 3  Parabolic Rate Constants (g2/cm4/sec) of René 80 at Different Corrosion

Environments(Kp, Unit g2/cm4/sec).

4.          6(b)EDS (at%)
Table 4 EDS Analysis (at%) in Figure 6(b).
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Figure 3  (a) Mircographs of René 80 corroded in H
2
/H

2
S/H

2
O gas mixture at 700

for 23.32 hr. (b)Mircographs of René 80 corroded in H
2
/H

2
S gas mixture at

800 for 5.28 hr.
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Figure 2 Corrosion Kinetics of René 80 at diffenent environments, (a) H
2
/H

2
S, (b)

H
2
/H

2
S/H

2
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Figure 5  XRD analysis of the scales formed on René 80 corroded in

H
2
/H

2
S/ H

2
O gas mixture at 800 for 5.28 hr.
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Figure 4 (a) BEI micrograph of the scales formed on René 80 corroded in H
2
/H

2
S/H

2
O

gas mixture at 800 for 5.28 hr, (b) enlargement of local area of (a).
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6 René 80 800 H
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Figure 6 (a) Micrograph of the scales formed on René 80 corroded in H
2
/H

2
S gas

mixture at 600 for 5 min, (b) BEI Micrograph and X-ray maps of (c) Ni,

(d) Co, (e) Cr, (f) Mo, (g) Ti, (h) W, (i) Al, (j) S.
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Figure 7 XRD analysis of the scales formed on René 80

corroded in H
2
/H

2
S gas mixture at 800 for 1.10 hr.
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Figure 8  (a) Micrograph of the scales formed on René 80 corroded in H
2
/H

2
S/H

2
O gas

mixture at 600 for 30 sec, and (b) XRD analysis.
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Figure 9 (a) Micrograph of the scales formed on René 80 corroded in H
2
/H

2
S gas

mixture at 600 for 5 min, and (b) XRD analysis.
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Figure 10 BEI micrograph of the scales formed

on René 80 corroded in H
2
/H

2
S/H

2
O

gas mixture at 700 for 23.32 hr.

11 Cr-S-O 600

Figure 11 Stability diagram of Cr-S-O at 600 .




