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Abstract 
Alumina-forming structural alloys can off et 

superior resistance to corrosion in the presence of 
sulfur-containing environments, which are prevalent 
in coal-fired fossil energy systems. Further, Fe 
aluminides are being developed for use as structural 
materials and/or cladding alloys in these systems. -- 
Extensive development has been in progress on 
Fe3ACbased alloys to improve their engineering 
ductility. In addition, surface coatings of Fe 
alurninide are being developed to impart corrosion 
resistance to structural alloys. This paper describes 
resutts from an ongoing program that is evaluating 
the corrosion performance of alumina-forming 
structural alloys, Fe-AI and Fe aluminide bulk alloys, 
and Fe aluminide coatings in environments typical of 
coal-gasification and -combustion atmospheres. 
Experiments were conducted at 650-1 OOO°C in 
simulated oxygen/sulfur gas mixtures. Other 
aspects of the program are corrosion evaluation of 
the aluminides in the presence of HCI-containing 
gases. Results are used to establish threshold AI 
levels in the alloys for development of protective 
alumina scales and to determine the modes of 
corrosion degradation that occur in the materials 
when they are exposed to S/CI-containing gaseous 
environments. 

Introduction 
Corrosion resistance is generally imparted to 

structural alloys by in-situ development of chromia, 
alumina, or silica scales on the alloy surface. The 
scales act as barriers to.the transport of corrosion- 
accelerating reactants and slow the scaling kinetics. 
This is especially true in coal-gasification and 
-combustion environments that are of interest in the 
development of fossil energy systems. In the coal- 
gasification environment, oxygen partial pressure 
(p02) is low, sulfur partial pressure (pS2) is moderate 
to high, and the sulfur is present as H2S. In the 
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combustion atmosphere, especially in fluidized-bed 
and pulverized-coal-fired systems, p02 is generally 
high and pS2 is low, and the sulfur is present as SOP. 
However, the local chemistry in a bubbling fluidized 
bed can be reducing and is dictated by the sulfur 
sorbent equilibria, which are determined by stability. 
fields of the CaO/CaS04 phase equilibrium. The 
implications of the gas chemistries on the corrosion 
of structural materials can be examined with a p02- 
PS, and p02-pC12 thermochemical diagram (shown in 
Fig. 1 for a metal temperature of 65OOC). The 
regions identified as A and B correspond to 
gasification and combustion environments, . 
respectively. In addition, the effect of Cl-containing 
environments on the corrosion performance of Fe 
aluminides is of interest as more and more higher CI 
coals are used as feedstock. 

Extensive studies have been conducted on 
the corrosion performance of chromia-forming 
structural materials for application in fossil systems.'Z 
In the environment identified as Region A in Fig. 1, 
these alloys form thin, porous, nonprotective oxide 
scales and the alloy substrates are subjected to 
substantial intergranular oxidationkulfidation attack 
during long-term service. In Region B in Fig. 1, the 
alloys form either an oxide or sulfide scale, 
depending on whether the p02 is higher or lower 
than that established by a kinetic boundary. Further, 
depending on the level of sulfur in the service 
environment, the oxide scales fail by cracking and/or 
overgrowth of sulfide phases and thereby leads to 
breakaway corrosion of the alloy. 

The availability of alumina-forming structural 
alloys is limited, even though, in service, the alloys 
can develop alumina scales that grow much more 
slowly. The corrosion performance of commercial 
alumina-forming alloys in fossil environments has 
been marginal, because, once the original alumina 
scale cracks/spalls, the alloy generally does not 
contain a sufficient reservoir of aluminum to re-form 
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the alumina scale. The alloy subsequently develops 
a nonprotective chromia or Cr sulfide (if the alloy 
contains a high concentration of Cr) and/or base- 
metal oxides and sulfides. Alloys with a much larger 
AI concentrations are not practical because of 
difficulties in fabrication and inadequate mechanical 
properties. 

Temperature 650' C 
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of AI and Si in the bulk alloy or enrichment with these 
elements in the surface regions of the structural 
alloy, which would thereby form protective scales 
with no competition from outward-diffusing substrate 
elements. 

The purpose of the present study is to 
examine the corrosion resistance of alumina-forming 
alloys, establish the threshold AI concentration 
needed for adequate corrosion resistance in 
simulated coal-gasification and -combustion 
environments, and examine the corrosion 
performance of Fe aluminides that are being 
developed as structural materials for application in 
fossil energy systems because they cost less, 
contain fewer strategic elements, and exhibit a lower 
density than austenitic alloys. Finally, corrosion 
results are reported for Fe aluminide coatings after 
exposure in simulated gasification and combustion 
environments. 

Figure 1. Oxygen/sulfur and oxygen/chlorine 
thermochemical diagrams for several 
metals, calculated for temperature of 
650°C. Also shown are regimes of (A) 
combustion and (B) gasification 
conditions. 

Even though silica scale is slow growing and 
can offer corrosion resistance to a structural alloy, 
addition of Si to bulk alloys rarely results in an 
external silica scale in exposure environments. In 
general, high concentrations, in the range of 10-15 
wt.% Si, are needed to form an external scale. 
However, at these concentrations, the structural 
alloy becomes impractical from the standpoint of 
fabrication/welding and adequacy of mechanical 
properties. At lower Si concentrations (<4 wt.%), the 
mobility of Si in the alloy is slow when compared with 
that of Cry Fe, etc. and silica forms only at the 
interface between the external scale of chromia or 
Fe oxide and the substrate alloy. Therefore, the 
development of either alumina or silica scales as a 
corrosion barrier requires either a high concentration 

Experimental Procedure 

Materials 
I 
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Table I lists the composition of the alloys used 
in this study. Fe-25Cr and Fe-25Cr-20Ni are high- 
purity alloys and Type 310 stainless steel is a 
commercialgrade alloy; these chrornia-forming alloys 
are included in the study to examine the differences 
in the resistance of chromia and alumina scales to S. 
Three binary Fe-AI (8-1 0 wt.% AI) alloys were used to 
evaluate the minimum AI concentration needed for S 
resistance. The binary and high-punty alloys were 
arcmelted and rolled into sheets from which 
corrosion coupons were prepared. Corrosion test 
coupons 8 x 6 x 0.5-1.0 mm were cut from the 
sheets of all of the alloys. 

Iron aluminides of several compositions were 
obtained in sheet form from Oak Ridge National 
Laboratory. The sheet materials were given either a 
single annealing treatment at 750°C for 1 h followed 
by oil quenching or a dual annealing treatment for 1 
h at 850°C and 7 days at 500°C. The composition of 
these aluminides is also listed in Table 1 for various 
heats of Fe alurninide materials. Several commercial 
alumina-forming alloys, such as Alloy 8XX, GE 1541, 
and RV 8413, were included in the study. The latter 
two alloys contain rare earth elements (Y, Hf) to 
improve adherence of the scale to the substrate. 

From the corrosion standpoint, it is desirable 
to apply a layer of corrosion-resistant Fe aluminide 
material onto a structural alloy with adequate 
mechanical properties to enhance the service life of 
structural components. For this purpose, the 
electrospark deposition (ESD) process was used to 
apply layers of Fe3AI- and FeAl-type compositions 
onto substrates of Type 316 stainless steel and 
Alloy 800. The ESD process is a microwelding 
technique that uses short-duration, high-current 
electrical pulses to deposit an electrode material on a 
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values for the 0, S, and CI partial pressures that were 
established for different exposure environments 
and several temperatures. Upon completion of the 
exposures, specimens from all tests were examined 
by scanning electron microscopy (SEM) and energy- 
dispersive X-ray (EDX) analysis. 

metallic substrate. A principal advantage of ESD is 
that the coatings are fused to a metal surface with 
low heat input while the bulk substrate material 
remains at ambient temperature. This eliminates 
thermal distortions or changes in the metallurgical 
structure of the substrate. Because the coating is 
alloyed with the surface, Le., metallurgically bonded, 
it is inherently more resistant to damage and spatting 
than the mechanically bonded coatings produced by 
most other low-heat-input processes, such as 
detonation-gun, plasma-spray, and electrochemical 
plating. 

Corrosion Tests 

Corrosion experiments- were conducted in 
environments that simulated both coal gasification 
and combustion. Oxidation and/or sulfidation 
experiments for evaluation in coal-gasification 
atmospheres were performed with an electrobalance 
at temperatures between 650 and 1000°C in air, 1 
vol.% CO-CO2, H2-H2S, and oxygenlsulfur (OB) 
mixed-gas environments. In the sulfidation tests, 
two levels of H2S, namely, 100 ppm and 1.35 vol.% 
H2S in H2, were used. Simulated combustion 
environments included air/S02 gas mixtures. In 
addition, HCI was included with and without S- 
containing gases to evaluate the effect of CI on the 
corrosion process. Table 2 lists the calculated 

Table 1. Nominal or Actual Chemical Composition’ 
(wt.%) of Alloys Used in Corrosion Tests 

Material Cr Ni AI Other 
Fe-25Cr 25.0 - - - 
Fe-25Cr-20Ni 24.8 19.9 - - 
Fe-25Cr-6AI 24.6 - .5.9 - 
310 SS 25.0 18.7 - 
Fe-8AI - 8  - 
Fe-1 OAI - 10 - 
Fe-l2AI - - 12 - 
FA 61 - - 13.9 - 
FA 71 5.5 - 15.9 - 
FA 81 2.2 - 15.9 - 
FA 129 5.5 - 15.9 Nbl,C.05 

0.15, B .04 

- 
- 

FAX 5.5 - 15.9 Nbl ,Mol,Zr 

8XX 20.2 32.5 3.0 - 
GE 1541 15.2 - 4.9 Y 0.7 
RV 8413 18.5 0.1 5.9 Hf 0.5 
‘The balance is Fe in all alloys. 

Table 2. Calculated Chemistries of Gas Mixtures Used in Experiments at Various Temperatures 

Exposure Po2 ( a m  Ps2 (atm) Pcl2 (am) 
Environment 650°C 875°C 1000°C 650°C 875°C 1000°C 650°C 875°C 
Air 0.21 

1%c0-co2 1.2 x 10-19 

0.01 %H2S-H2 - 
1.35%H2S-H2 - 
O/S mixed gas 1.2 x 1 0-23 

1 %S02-Air 0.1 87 

Air-HCLN2 0.122 

Air-HCI-SO2 0.123 

0.21 

1.9 x 10-13 

- 
4.1 x 

0.1 88 

0.122 

0.124 

0.21 - 
7.7 x 1O-I1 - 

- 8 . 2 ~  10-14 

- 1.5x10-9 

1.2 x 10-15 1.1 x 104 

0.188 c10-40 

- e1 0-40 

- - 

- - 
- - 

8.5 x 5.6 x lo-” 
1.5 x 1V7 1.1 x 10-6 

9 . 4 ~ 1 0 - ~  8.0x10-6 

2.1 x 10-29 4.2 x lo-= 
- - 

2.1 x 10-29 - 

Results and Discussion 

The Fe aluminide alloys that were oxidized in air 
developed predominantly AI oxide at very low 
oxidation rates. The observed rates were alloy. 
comparable in magnitude to those reported earlier 
for oxide-dispersion-strengthened alumina-forming 

Fe-based alloys.3 The binary alloy FA 61 exhibited 
no weight change after =50 h of exposure, 
indicating a scale that is adherent and protective, 
and an absence of internal oxidation of the substrate 

Figure 2 shows thermogravimetnc analysis 
(TGA) data for two heats of Fe aluminides that were 



tested in an 4.35 vol.% H2S-H2 gas mixture at 
875°C. The sulfidation rates, which were fairly low 
when compared with those for chromia-forming 
alloys4, were similar for both heats. The dew point of 
the gas mixture used in these experiments was such 
that enough water vapor was present for the alloys to 
develop thin alumina scales, even in sulfidation 
tests. 

TGA weight-change data for several Fe-AI 
binary alloys and Fe aluminide heat FA 61 tested in 
an O/S mixed-gas environment at 875°C are shown 
in Fig. 3. The results indicate significant corrosion 
for alloys with 8 and 10 wt.% AI, while the corrosion 
rate at 12 wt.% AI and in FA-61 (with 13.9 wt.% AI) 
exhibited negligible corrosion under the same 
conditions. Figure 4 shows SEM photomicrographs 
of cross sections of Fe-AI binary alloys and FA 61 
after exposure to mixed gas. EDX analysis showed 
that the alloys with 8 and 10 wt.% AI developed 
predominantly Fe sulfide scale, whereas the other 
two alloys developed AI oxide scale. The 8 wt.% AI 
alloy was tested for only 1.75 h, whereas the 10 
wt.% AI alloy was tested for 5.5 h; as a result, the 
absolute values of the scale thicknesses should not 
be compared; however, both alloys appear to 
undergo catastrophic sulfidation in the O/S mixed 
gas with S levels that are anticipated in gasification 
systems that use high4 coal as a feedstock. Figure 
4 also shows that the 12 wt.% AI alloy and FA 61 
develop extremely thin scales after 190 h of 
exposure to the mixed-gas environment. 

Figure 5 shows TGA weight-change data for 
several high-punty Fe-Cry Fe-Cr-Ni, Fe-AI, and Fe-Cr- 
AI alloys and FA 61 after exposure to an O/S mixed- 
gas environment at 875°C. Data for the Fe-Cr binary 
alloy show that Cr concentration at the high level of 
25 wt.% does not improve the sulfidation resistance 
of the alloy, which develops a scale (consisting of a 
mixture of Fe and Cr sulfide) at a very high growth 
rate. Addition of 20 wt.% Ni to this alloy does not 
improve its corrosion resistance. In fact, the 
presence of Ni leads to the formation of the Ni-NigSz 
eutectic if the test is run for a longer time. The 
composition of this ternary alloy is similar to the base 
composition of Type 310 stainless steel and its 
behavior is similar, as reported earlier.3 The weight- 
change behavior of Fe-10 wt.% AI alloy is similar to 
that of Fe-Cr and Fe-Cr-Ni alloys. An addition of 6 
wt.% AI to Fe-25Cr alloy seems to reduce the 
corrosion rate somewhat but the external scale 
consists of Fe sulfide, which is not expected to offer 
protection against breakaway corrosion. The binary 
Fe-12 wt.% AI alloy and the Fe aluminide FA 61 (with 
13.9 wt.% AI) exhibit superior corrosion resistance in 
O/S mixed-gas atmospheres. The scales in these 
alloys were AI oxide and contained little S. The 
results indicate that a critical AI content in excess of 
10 wt.% is needed for alumina formation on the alloy 
surface in environments typical of coal-gasification 
systems. 

Weight change data for several AI-containing 
commercial alloys, along with data for Fe-12 wt.% AI 
and FA 61 alloys, are shown in Fig. 6. The alloy 8XX, 
which contains =3-4 wt.% AI, exhibited catastrophic 
corrosion, as expected. The cross points in the 
figure show that the electrospark-deposited coating 
of nominally Fe3AI composition exhibited a very high 
corrosion rate. Detailed microprobe examination of 
as-coated specimens showed that the coating was 
substantially diluted and the coated surface 
contained an average AI concentration of =6-8 wt.%. 
As a result, the corrosion performance of the coated 
specimen is similar to that of Fe-AI binary alloys 
containing 8 and 10 wt.% AI. At present, coatings 
are being developed with FeAl filler wire, rather than 
Fe3AI, so that even with dilution, the AI content in 
the coated region will exceed 12 wt.%. The alloys 
GE 1541 and RV 8413 are Fe-based alloys with 
moderate Cr content and 55-6 wt.% AI. Corrosion 
performance of these alloys is not adequate for 
service in coal-gasifier environments. 

SEM photomicrographs of cross sections of 
some of the Fe-Cr-AI alloys and the coated sample 
after exposure to O/S mixed gas are shown in Fig. 7. 
The scale composition of all of these specimens is 
.similar and consists of Fe sulfides and Cr sulfides. 
The sulfide grain size was somewhat smaller in GE 
1541, possibly due to grain refinement caused by 
the Y addition in the starting material. All four 
specimens developed predominantly Fe sulfide 
scale and exhibited substantial internal penetration 
of the substrate alloys. Because different 
specimens were exposed for different lengths of . 
time, the scale thicknesses of the specimens should 
not be compaed with each other. For example, alloy 
8XX and the coated specimen were exposed for 15 
and 35 h, respectively, whereas the Fe-25Cr-6AI 
and GE 1541 alloys were exposed for 50 and 65 h, 
respectively. 

Corrosion in Chlorine-containing Environments 

FegAl-based Alloys. The FegAI-based alloys 
containing alloying elements, such as Cry B, Nb, C, 
Mol and Zr, were tested for 4 8  h at a flow rate of 
110 mUmin in 1 vol.% HCI-N2 gas mixture at 650OC. 
The composition of the tested alloys is given in 
Table 1. Figure 8 illustrates weight change of the 
alloy specimens during the corrosion tests. The 
figure clearly shows that, depending on Cr content, 
the alloys either lose or gain weight under the same 
experimental conditions. A comparison of the 
weight changes of the binary alloy FA 61 and the Cr- 
containing alloy FA 81 shows that FA 81 loses less 
weight during the exposure time used in the present 
study. Furthermore, alloys containing 5.5 wt.% Cr 
show positive weight change during the tests. 
Therefore, it can be concluded that a critical 
concentration of Cr may control the general 
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and Fe aluminide FA 61 specimens tested 
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Figure 4. SEM photomicrographs of cross sections of (a) Fe-8 wt.% AI, 
(b) Fe-1 0 wt.% AI, (c) Fe-12 wt.% AI, and (d) FA 61 specimens 
after exposure in an O/S environment with p02 = 4.1 x 10-l8 
and pS2 = 9.4 x atm at 875°C. 
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Figure 6. Weight change data for several 
commercial alloys, Fe-12AI alloy, and Fe 
aluminide FA 61 tested in an O/S 
environment with p02 = 4.1 x 10l8 and 
pS2 = 9.4 x 10-7 atm at 875°C. 

Figure 7. SEM photomicrographs of cross sections of (a) Fe-25 wt.%Cr-6 
wt.% AI, (b) 8XX, (c) GE 1541, and (d) Fed1 (with AI dilution) 
coated specimens after exposure in an 01s environment with 
pO2 = 4.1 x 1 O-I8 and pS2 = 9.4 x 1 0-7 atm at 875°C. 



corrosion behavior of Fe3Al-based alloys in HCI- 
containing environments. For application in coal- 
gasification and -combustion environments, 
corrosion performance of these multicomponent 
alloys must be evaluated in environments that 
contain both S and CI. 

Iron Aluminide Coatings. Several coatings 
were applied on Type 316 stainless steel and Alloy 
800 substrate alloys by the ESD technique and 
tested in simulated gasification or combustion 
environments that contained H2S/S02 with or 
without HCI. In the first experiment, specimens with 
Fe3AI coatings were prepared with different bond 
coats,such as Nb and Mo. Some specimens were 
also coated with Pd or Pt over the aluminide. The 
specimens were corrosion tested at 650°C for 1000 
h in gas mixtures with H2S and low p02. Tests were 
conducted in environments with and without HCI to 
examine the effects of simultaneous presence of S 
and CI on the corrosion process. Corrosion loss 
data, shown in Fig. 9, indicates that all of the Fe 
aluminide coatings were resistant to sulfidation and 
chloride attack, whereas the base alloys were 
susceptible to general corrosion and pitting attack, 
especially in the HCI-containing environment. The 
weight change data and extensive microscopic 
analyses of tested specimens showed that the bond 
coats themselves do not significantly influence the 
corrosion process. 

s 1 , , , , , , , , , , , , , ,  , , , ,  

-lo 5 10 15 20 25 
Exposure Time (h) 

Figure 8. Weight change data for FesAl-based 
alloys tested in 1 v01.s HCI-Nz gas mixture 
at 650OC. 

-316s- -800- 

Figure 9. Corrosion loss data for several Fe 
aluminide coatings and uncoated 
austenitic alloys after exposure in gas 
mixtures containing H2S with and without 
HCI 

Further evaluation of Fe aluminide coatings 
was continued with a Type 316 stainless steel 
substrate coated with either Fe3AI or FeAl weld rod. 
Coatings made with FeAl weld rod were much higher . 
in AI content than those made with Fe3AI weld rod. 
The calculated chemistries of gas mixtures used in 
gasification and combustion simulation experiments 
are listed in Table 3. Coated and uncoated 
specimens were exposed to these environments for 
time periods up to 1000 h and were periodically 
retrieved to measure weight changes at intermediate 
exposure times. Figures 10A and B show the 
weight change data for Type 304 and 316 stainless 
steel and for Fe3AI- or FeAl-coated Type 316 
stainless steel after exposure at 650°C to simulated 
gasification environments with or without HCI. The 
uncoated alloys exhibited some general corrosion 
but significant sulfidation and localized pitting 
corrosion. The weight gains and the scaling rates 
were much lower for the aluminide-coated 
specimens than for the uncoated alloys. The figure 
shows two curves for Fe3Al-coated specimens that 
were fabricated at different times and tested in the 
same environments but at different times. The 
weight-change data for the two specimens are 
similar, indicating that the corrosion performance of 
these coated alloys is reproducible and that 



substantial improvement in corrosion resistance can , 
be achieved by the surface coating of structural 
alloys. 

Figures 11A and B show weight change data 
for Type 304 and 316 stainless steel and for FedI- 
or FeAI-coated Type 31 6 stainless steel after 
exposure at 650°C to simulated combustion 
environments with or without HCI. In the absence of 
HCI, the uncoated alloys developed scales of (Fe, 
Cr) oxide or Fe oxide and tended to crack and spall, 
as evidenced by weight loss in Fig. 11. However, 
the absolute values for weight change after 900 h of 
exposure is small, i.e., in the range of 0.01-0.016 
mg/mm2. The aluminide-coated alloys showed a 
small weight gain due to the development of a thin, 

adherent alumina scale. In the presence of HCI, 
both the uncoated and coated alloys showed 
substantial weight loss at 650°C. The attack was 
most notable in the Fe3Al-coated alloy, less notable 
in the uncoated alloys, and least notable in the FeAI- 
coated alloy. The primary cause for the increased 
corrosion of Fe3AI-coated alloys seems to be a low 
concentration of AI in the coating that resulted from 
dilution of the deposit layer with substrate 
constituents. Even though Fe3AI contained 4 4  
wt.% AI, the coated alloy contained c8 wt.% AI after 
fabrication. The results also indicate that a threshold 
AI concentration may be necessary to improve the 
corrosion resistance of st~ctural alloys. 

Table 3. Chemistries of gas mixtures used for coating evaluation at 650°C 

Gasification (G) ' 1.5 x 10" 5.6 x 1 O 1 O  - 1.3 x l o t 1  - 
Combustion (C) 6.7 x 10-3 1.4 x 10-35 - 1.2x 10-3 - 
(G) with HCI 1.2 x lo-" 5 . 2 ~  1.5 x l o t 6  9.1 x 2.1 x l o 3  
(C) with HCI 4 . 9 ~ 1 0 ~ ~  1 . 6 ~ 1 0 ~ ~  3 . 6 ~ 1 0 . ~  9 . 1 ~ 1 0 ~  1 . 7 ~ 1 0 ~  

yss A 1 

Figure 10. Weight change data for base and aluminide coated alloys tested at 650°C in simulated 
gasification atmospheres (A) without and (B) with HCI. 
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Figure 11. Weight change data for base and aluminide coated alloys tested at 650°C in simulated 
combustion atmospheres (A) without and (B) with HCI. 

S um mary 

The corrosion performance of alumina-forming 
Fe-base alloys, Fe3AI, FeAI, and Fedl-based alloys 
was evaluated for application in coal-gasification and 
-combustion environments. Thermogravimetric test 
data developed for iron aluminides were compared 
with the corrosion performance of several 
commercial chromia- and alumina-forming alloys. 
Corrosion data developed on binary Fe-AI alloys 
showed that a threshold AI content in excess of 10 
wt.% is needed for adequate corrosion resistance in 
sulfur-containing atmospheres. The test data 
obtained over a temperature range of 650 to 1 000°C 
showed that the aluminides predominantly 
developed thin alumina scales that exhibit superior 
corrosion resistance in high-sulfur environments 
(typical. of those produced by high-sulfur coal 
feedstock) and in oxygen/sulfur mixed-gas 
environments, relative to the catastrophic corrosion 
behavior of several commercial alloys. 

Alloys such as FAX and FA 129 exhibited 
better corrosion resistance in HCI-containing 
environments in the absence of S than in its 
presence. The Cr content of the alloy played a 
critical role in its corrosion behavior. At 650°C, 
aluminides exhibited negligible corrosion in both 
gasification- and combustion-gas environments in 
the absence of HCI. Both Fe3AI and FeAl layers on 
Type 31 6 stainless steel improved corrosion 
resistance of the alloy in a gasification environment 
with a nominal HCI concentration. In the HCI- 
containing combustion environment, the Fe3AI layer 

exhibited severe corrosion but FeAl reduced 
corrosion. The effect cf bond coat compositiomon 
the corrosion process was negligible when Fe3AI 
coatings with several bond layers were tested in 
gasification environments. A possible drawback of 
the aluminide material is the pitting attack in HCI- 
containing atmospheres, especially in the absence 
of sulfur in the atmosphere. 

References 

1. 

2. 

3. 

4. 

K. Natesan, Alloy Performance in Coal 
Gasification Environments, Proc. Symp. 
Materials for Coal Gasification, American Society 
for Materials, Materials Park, OH, pp. 51-60, 
1987. 
K. Natesan, W. F. Podolski, D. Y. Wang, 
F. Gerritsen, W. Stewart, and K. Robinson, The 
Atmospheric Fluidized-Bed Cogeneration Air 
Heater Experiment Materials Performance: 
Summary Report, Argonne National Laboratory 
Report ANL-91/4, !991. 
K. Natesan, Corrosion Resistance of Iron 
Aluminides, Proc. 6th Annual Conf. on Fossil 
Energy Materials, ORNUFMP-92/1 , p. 271 , 
1992. 
K. Natesan, Corrosion Performance of Iron 
Aluminides, Proc. 7th Annual Conf. on Fossil 
Energy Materials, ORNUFMP-93/1 , p. 249, 
1993. 


