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INTRODUCTION

LaCrQOgs ceramics system is a candidate for a separa-
tor of solid oxide fuel cell (SOFC), which separates
between anode and cathode atmosphere and connects
unit cells to boost voltage of the cell. When we use a
heat resisting alloy instead of LaCrQOg ceramics, SOFC
become having a mechanical strength and reducing a
cost. Recently, operating temperature of SOFC are
tried to decrease bellow 1073 K for developing a dura-
bility and a mobility. The decrease in the operating
temperature decreases a rate of oxidation of an al-
loy, and reduces an effect of electrical resistivity of
scale formed on the surface of the alloy. Therefore,
the SOFC operated at middle and/or low tempera-
ture would use the heat resisting alloy as the separator.
Since thermal expansion coefficient of Fe—Cr ferritic al-
loy is similar to that of stabilized ZrO» electrolyte, the
Fe—Cr ferritic alloy is candidate for the separator.

Under the both electrode condition, the Fe—Cr ferritic
alloy 1s oxidized and forms Cr;QOg3 scale. CryQOg3 scale
volatilize as CrOg and CrO2(OH)s, and condense on
the electrode spoiling an electrode performance. Our
group proposed that gold coating was effective to pre-
vent this phenomenon.

When the alloy separator with CryOs scale is
covered with Au, Cr dissolves into gold as
Cry03 — 2Cr + 3/20, at CryOs scale/Au interface.
The dissolved Cr diffuses by a chemical potential gra-
dient between the interface of the CryOz/Au and a
surface of Au, and volatilizes at the Au surface. There-
fore, the volatility of Cr depends on an activity of Cr
at the CryOs/Au interface, Since activity of CrsOs
formed as scale, is unity, activity of Cr depends on
an oxygen partial pressure at the CryO3/Au interface.
The oxygen partial pressure is dependent on balance
between permeating oxygen through Au and consumed
oxygen by forming oxide. In present study, the oxygen
permeability in Au was determined by using internal
oxidation of Au alloy.

EXPERIMENTAL

Au—0.42! $.14 mol% Ni and Au—0.07! $.45! $.69 mol%
Cr alloys were prepared by melting technique. It con-
firmed that the sample alloy was comprised of the ho-
mogeneous single phase of Au without oxide. The sam-
ples were oxidized at 1073-1273 K for 86.4-2419.4 ks
in air. After oxidation, the sample was evaluated by
X-ray diffraction (XRD), SEM, electron micro probe
analyzer (EPMA).

RESULTS AND DISCUSSION

After the oxidation of Au-Ni alloy, spherical NiO
formed as internal oxide. CryO3 was formed as spheri-
cal or columnar internal oxide in Au-Cr alloy. Figure 1
shows the typical relation between oxidation time and
thickness of the internal oxidation zone (IOZ). The
thickness of the I0Z increased parabolically.
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Figure 1

The thickness of internal oxidation layer as a function
of time in Au—0.42Ni.

Wagner[1] indicated a relation between the oxidation
time, t, and thickness of 10Z, x, as follows.

NoD
22 =220 4 (1)
VN(Nior Cr)

The parabolic rate constant, kp, is represented by

No Do
ky, = ——— No Do 2
P VN(Ni or Cr) ( )
Figure 2 shows a oxygen permeability, No Do using
the obtained k. The activation energy of the No Do
in Au is similar to those in the other fcc metals.
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The oxygen permeability in fcc metals as a function
of temperature.[2,3,4]
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