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Ni-Al-ZrH2 연료극을 사용한 용융탄산염 연료전지의 온도의 영향
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Effect of operating temperature using Ni-Al-ZrH2 anode 
in molten carbonate fuel cell
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Fuel cell is a device that directly converts chemical energy in the form of a fuel into electrical energy by way 
of an electrochemical reaction. In the anode for a high temperature fuel cell, nickel or nickel alloy has been used 
in consideration of the cost, oxidation catalystic ability of hydrogen which is used as fuel, electron conductivity, and 
high temperature stability in reducing atmosphere. Most MCFC stacks currently operate at an average temperature 
of 650℃. There is some gains with decreased temperature in MCFC to diminish the electrolyte loss from evaporation 
and the material corrosion, which could improve the MCFC life. However, operating temperature has a strong related 
on a number of electrode reaction rates and ohmic losses. Baker et al. reported the effect of temperature (575 to 
650℃). The rates of cell voltage loss were 1.4mV/℃ for a reduction in temperature from 650 to 600℃, and 2.16 
mV/℃ for a decrease from 600 to 575℃. The two major contributors responsible for the change in cell voltage with 
reducing operation temperature are the ohmic polarization and electrode polarization. It appears that in the temperature 
range of 550 to 650℃, about 1/3 of the total change in cell voltage with decreasing temperature is due to an increase 
in ohmic polarization, and the electrode polarization at the anode and cathode. In addition, the oxidation reaction 
of hydrogen on an ordinary nickel alloy anode in MCFC is generally considered to take place in the three phase 
zone, but anyway the area contributing to this reaction is limited. Therefore, in order to maintain a high performance 
of the fuel cell, it is necessary to keep this reaction responsible area as wide as possible, that is, it is needed to 
keep the porosity and specific surface area of the anode at a high level. In this study effective anodes are prepared 
for low temperature MCFC capable of enhancing the cell performance by using zirconium hydride at least in part 
of anode material. 
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