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ABSTRACT

We studied oxidation behaviors of anti-oxidative Y-Cr oxide coated sol on ferritic steel for application of the Fe-Cr alloys as
inserconnectors of planar-type Solid Oxide Fuel Cells(SOFCs). In coated YCrO; on the ferritic steel, the phases of YCrO;, Cr,04, and
M1, 5Cr, sO, on the coated surface were detected, but iron base scales were not observed after oxidation at 800°C for 40 h. The Mn-
C1 oxide scales were grown with oxidation by diffusing components in the ferritic %teel from inner. The Log(ASR/T) value that
exoresses electrical resistance of coated YCrO; on the ferritic steel was —4.57 ~—4.70 Qem’K ', lower in comparison with the one of
the uncoated ferritic steel, —3.99 Qem K. This indicates the applicability of Fe-16Cr alloy as interconnector materials for SOFCs.
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Table 1. Properties of Ferritic Steel

Ferritic stainless steel (430)

Density g/cm3 78
Elastic Modulus GPa 200
Electric conductivity S/m 13.9x10°
Thermal conductivity W/(m - K) 20.2

Fe : 83.940 at%
Cr : 15.503 at%
Mn : 0.191 at%
Si: 0367 at%

Main composition

rY, Cr Acetate Salts l
L sotvent }|— |
r Precursor j

Distiled | l
water
Hydrolysis &
Peptization

[stabitizer [— ]

[ YCo,s0 |

Spin coating ,
& Heating

r Film Formation J

Fig. 1. Procedure of preparation of a sol and sol coating on the
interconnector.
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Table 2. Condition of Synthesized Sol

Solvent Complexing agent Ratio
Diethanolamine .
Sol A 2-Methoxyethanol (0.06 M) Y:Cr, 1:1
Sol B 2-Methoxyethanol ~ Dicthanolamine .y o 1y
Y 006 M) o
Diethanolamine .
Sol C  2-Methoxyethanol (0.06 M) Y:Cr, 2:1
Diethanolamine o
Sol D 2-Methoxyethanol (0.25 M) Y:Cr, 1:1
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Fig. 2. X-ray diffraction pattern of synthesized YCrO; powder
heat-treated at 800°C for 2 h in air atmosphere.
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Fig. 3. SEM morphology of specimens coated sol D after heat
treatment. (a) 800°C, 2 h and (b) 1000°C, 2 h.

400
B Ferritic Steel
u » Mn,Cr, O,
300 4 ® Cr,0,

¢ YCrO;
0O unknown

Intensity
N
()
o

100 ‘ ‘
] | ! ! ﬁ‘\ l\ Sol A
O—
20 40 60 80
20

Fig. 4. X-ray diffraction patterns of coated specimen. Sol A
and B heat-treated at 800°C 2 h in air atmosphere.
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Fig. 5. X-ray diffraction patterns of coated specimen. Sol D
heat-treated at 800°C 2 h and 40 h in air atmosphere.
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Fig. 6. SEM images of sol coated ferritic steel heat-treated at 800°C 2 h in air atmosphere. (a) Sol A, (b) Sol B, (¢) Sol D, and (d) Sol
D heat-treated at 800°C for 40 h.
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Fig. 7. WDS analysis for the scales of sol D coated ferritic
steel heat-treated at 800°C for (a) 2 h and (b) 40 h.

Table 3. Quantitative Analysis of Sol D Coated Ferritic Steel
Heat-treated at 800°C with Different Keeping Time

Element SoiD-2h Sol D - 40 h
Cr (at%) 48.536 50.121
Mn (at%) 51.464 49.879
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Fig. 8. Electrical resistance of the uncoated ferritic steel.
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Fig. 9. Electrical resistance of the sol coated ferritic steel.
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