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Abstract : The corrosion of the metallic cell components is known to be one of the major reason for the performance
degradation and subsequently the life-time limitation of the MCFC. To elucidate the corrosion phenomena, a cotrosion
study with the AISI-type 316 L stainless steel, the most widely used separator material, in 62Li/38K carbonate eutectic
melt was carried out. Corrosion phenomena in an MCFC were observed to differ from one location to another due
to different environmental condition. The stability of passive film was found to be responsible for the variations in
corrosion phenomena. According to the potentiodynamic analysis, the passive film formed in anode-gas environment
was less stable than in cathode-gas environment. The potentiostatic method combined with XRD analysis in addition
to the cyclicvoltammetry was conducted to get an insight on variety corrosion reaction of AISI-type 316 L stainless
steel in a carbonate melt.
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Table 1. Composition of AISI-type 316 L stainless steel.
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Fig. 1. Schematic diagram of pot-cell system.
Ni Cr Mo Cu N Other

AlSI-type 316L 0.08 1.00 2.00 0.045 0.030

10.00-14.00 16.00-18.00  2.00-3.00 - - -
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Fig. 2. Polarization curve of AISI-type 316 L stainless steel in Li/K
carbonate eutectic melt at 650°C. (Scan rate = 0.1 mV/sec)
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Fig. 3. Cyclic voltammogram of AISI-type 316 L stainless steel.
(potential range = -1,700 mV, 100 mV) (Scan rate = 50 mV/sec)
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Table. 2. Corrosion products of stainless steel in Li/K molten
carbonate.

Corrosion Products
FeO Fe,03; Fe;0,
LiFeO, LiFesOg LiyFeO, LiyFe; 4046 LiFe;05
LisFesOg LisFeO,
K;FeO, K;FeO, K,;Fe 0,
NiO Ni,04
Ni LiNiO, LiNi,O4 Li;NiO, Li;NiQ,q; LiNiyOy
LizNigolo
CrO CrO; CrO; Cry,0; CryOs Cr04 CrOg
Cr Crs0;y CrgOy
LiCrO; LiCr;04 LiCrO, LiyCrO, LiCrO,
Li,NiFe;0,
NiCrO; NiCrO4 NiCr,04
FeCr,O,
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Fe

Fe,Ni, Cr
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Fig. 4. XRD pattern of AISI-type 316 L stainless steel after
potentiostatic test for 20hrs. (applied potential = -0.8 V)
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Fig. 5. XRD pattern of AISI-type 316 L stainless steel after
potentiostatic test for 20 hrs. (applied potential = -0.6 V)
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Fig. 6. XRD pattern of AISI-type 316 L stainless steel after
potentiostatic test for 20 hrs. (applied potential = -0.4 V)
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Fig. 7. XRD pattern of AISI-type 316 L stainless steel after
potentiostatic test for 20 hrs. (applied potential = -0 V)

Table 3. Matching reactions appeared in cyclic voltammogram.

A:C+C0O;* = CO+CO+2¢

E < -1,500 mV

C +2C05?% - 3CO, + 4e
B,C,D : Fe + 1/20, — FeO E=-1.121 mV
Fe — Fe*? + 2¢ E=-1.072mV
Fe? = FeP +e E=-0.783 mV
Ni + 1/20, — NiO E=-0.862mV
Ni — Ni*2 +2¢” E=-0.813mV
E:COy2— CO,+ 120, + 2¢ E=51mV

F,G : reverse reaction of B,C,D
etc. : CO3_2 +H, > HO+ CO, +2¢

Cr? — Cr*t + 3¢
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