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Abstract : A stainless steel separator for a molten carbonate fuel cell is usually coated with aluminum diffusive layer
to protect its surface against corrosion by the molten carbonate at high temperatures. In this study, a relatively simple
method was devised to form the aluminum diffusive layer on a stainless steel substrate. Slurry coating of aluminum
on the substrate followed by heat treatment under reducing atmosphere at 650~800°C produced the aluminum dif-
fusive layer of 25~80 um thickness. The thickness of aluminum diffusive layer increased with increasing the tem-
perature or duration of the heat-treatment. The corrosion resistance against molten carbonate under oxidizing
atmosphere was significantly improved by aluminum diffusive layer formed by the shury painting and heat treatment
method. Moreover, the sample prepared in this study showed corrosion behavior similar to the sample with aluminum

diffusive layer prepared by ion vapor deposition and heat treatment.
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Fig. 1. EPMA of the cross section of Al-coated 316L stainless steel
samples : (a) Al(650-12) ; (b) Al(700-12).
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Table 1. Thickness and surface composition of the Al-diffusive layer.

Sample(temperature[°C] Surface Composition (at.%)

. Thickness
'd“r"[;gﬁ‘i:é heat @wm Al Fe G N
AK650-12) 25 72 15 4.1 8.5
Al(700-6) 30 74 16 3.7 6.2
Al(700-12) 40 63 24 6.1 72
Al(800-3) 50 61 29 5.1 4.6
Al(800-12) 80 57 29 6.1 7.7

Table 2. Weight loss of samples after 100-hour corrosion test.

Sample Weight loss (mg/em?)
SUS316L 3.56
AL(700- 6) 0.26
Al(700-12) 0.09
AL(800-3) 031
Al(800-12) 0.59
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Fig. 2. EPMA mapping of the cross section of a sample Al(700-12) after 100-hour test in molten carbonate.
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Fig. 3. XRD pattern of Al-coated stainless steel samples after the
corrosion test in molten carbonate for 100 hours at 650°C
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Fig. 4. Potentiodynamic behavior of Al-coated stainless steel samples
in comparison with Au and uncoated stainless steel in molten car-
bonate (Li;CO5/K,CO;= 62/38) at 650°C
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Fig. 5. XRD pattern of Al-coated stainless steel samples after the
polarization test : (a) Al(650-12), (b) Al(700-6), (c) Al(700-12), (d)
Al(800-3), (e) Al(800-12).
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Fig. 6. SEM micrograph of the cross-section of a stainless steel
316 L sample after the polarization test.
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