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Solid oxide fuel cell have been widely applied due to its high energy efficiency, but the metal Ni
in the fuel electrode sometimes degrades by their repetitive oxidation/reduction or carbonation under
the hydrocarbon fuel. Ni have to form a conductive network in the electrode, but sometimes the conductive
path fails under long—term operation. On the other hand, carbon material such as carbon nanotube (CNT)
have been studied to apply in different electrochemical devices such as battery or polymer electrolyte
fuel cell. To apply CNTs in SOFC, their stability against oxidation in high temperature is a key issue
to both instal lation and operation as SOFC. Thus, under the similar situations of SOFC power generation
and CNT growth process by chemical vapor deposition, we proposed a method with “direct fabrication
and application of CNTs” in the fuel electrode. By the method, we investigated to alter Ni in the fuel
electrode of SOFC.

First, we investigated to grow CNTs on Y stabilized Zr0, (YSZ) and Gd doped CeO, (GDC). A certain amount
of CNTs were grown, but the number density was not sufficient because of the difference between Al,0;
and YSZ or GDC.

Second, under the growth condition, we fabricated a cell with a fuel electrode which deposited Fe or
Ni nanoparticles (Ni 0% or 5% / GDC) and a sequence of H, power generation / CNT growth / H, power
generation. After CNT growth, the maximum power density increased as 30% but it is not large compared
to conventional Ni/YSZ electrode.

Third, we carried out the same process with CHs; fuel power generation. The maximum power density
increased as 90% and the continuous CNT growth during power generation was observed. By using the
phenomenon, a novel sustainable SOFC system can be suggested.




