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Abstract

The effect of Co addition on the electrochemical performance and structural stability of porous Ni anode

for molten carbonate fuel cel{MCFC) was evaluated by the anodic polarization and the sintering lest in the
simulated MCFC ancde condition(650°C, 80% H.--20% CO,). The anode currenl. density ranged from 110mA

/em? to 144mA/em® was obtained at --100mV overpotential by additions of Co up to 10 wt.%

- The sintering

resistance of Ni-Co anodes was higher than that of the pure Ni anocde. The increase of sintering resistance

seemed to be due to the lower diffusion coefficient of Co than that of Ni
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Fig. 1. Fabrication process of the porous Ni-
Co anode by tape casting method.
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Fig. 2. An experimental set-up for electro-
chemical performance test.
A) Working electrode
B} Fuel gas inlet
C) Fuel gas outlet
D} Counter electrode
E} Reference electrode
F} Reference gas inlet
G} Reference gas outlet
H, O} Thermocouple
I} Heating efement
J} Stainiess steel plate
K} Mullite reaction chamber
L) Alumina crucible
M) Molten carbonate
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Fig. 4. The effect of PVA contents on the
pore distribution of Ni anode.

Table 1. The effects of PVA contents on me-
dian pore diameter and porosity of
porous ancdes,

10% PVAJ13% PVAlIS% PVA

Median pore |

231 3.32 3.4

diameter(um)

|

Porosity(%) | 498 538 |
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Fig. 5. The effect of Co addition on the pore
distribution of the porous Ni-Co ano-
des.
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Fig. 7. The etfect of Co additon on the polari-
zation behavior of the porous Ni-Co an-
odes under the simulated MCFC anodic
condtion.
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Fig. 9. SEM image of the cross-section of the porous Ni-Co anodes.

{a) Ni, befare sintering
{c) Ni, after sintering for 600hrs
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