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Abstract — A 2 kW-class molten carbonate fuel cell(MCFC) stack consisting of 20 cells was fabricated and its performance
was evaluated in a k'W-class test facility. The electrode area of each cell was 1,000 cm®. The initial performance of the stack
was close to that of previous stacks, showing 0.826 V/cell at a current density of 150 mA/cm®(150A) and gas utilization of 40%
using 72% H,/18% CO,/10% H,0 and 70% Air 30% €0, as fuel and oxidant, respectively. The initial output of the stack was
2.5KW at 130A. The long-term performance of the stack was considerably improved by using Al-coated separators. During
1,000 hour operation, the stack showed a stable performance with a degradation rate of 9-36 mV/1,000 h/cell. The standard
deviation of the voltage distribution in 20 cells was 35-43 mV. A thermal cycling of the stack did not lead to significant de-
dradation of the stack performance. The life of the stack would be improved by constructing stable stack sub-system and by
adopting creep-resistant anode as well as stable cathode.
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Table 1. Specification of 2 kW MCFC stack

Item Specification

Output power 2kwW

Atea of electrode 1,00 cm?(30 ¢n > 33.4 cm)
Number of cells 20 cells

Gas distribution Co-flow

Anode(porosity) Ni+10%Cr{50-55%)
Cathode{porosity) Lithiated NiQ(70-80%)

Electrolyte 70 mol% Li,CO, / 30 mol% K,CO,
Matrix(porosity) LIiAIO, (55-60%)
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Fig. 2. Gas flow system of 2 kW stack test facility.
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Table 2. Temperature distribution in a 2 kW MCFC stack
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Table 3. Results from the post test analysis of components in a 2 kW

stack
Cell number 2 6 14 19
Anode porosity{%) 45 46 43 45
Cathode porosity(%) 61 67 61 67
Matrix porosity{%) 58 55 - 48
Electrolyte composition(L¥YK)  66/34 66/34 65/35 63/37
Ni in matrix{wt%) 56 54 4.6 47
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