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Elucidation and control of fuel electrode reaction of solid oxide fuel cells
operated by directly introducing gasoline
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In this research, to establish measures against carbon deposition and sulfur

poisoning, which is a problem of gasoline power generation solid oxide fuel cells (SOFCs), we
performed a systematic experimental study using octane as a fuel and clarified the influences of the

internal reforming method of fuel and reforming condition. We also clarified the influence of the
carbon chain structure of the fuel and searched for a new anode material.
We clarified that it is impossible to suppress complete carbon deposition on the conventional Ni-YSZ

anode, but we found also that it is possible to operate the SOFCs with our newly invented
functional separation anode (Ni-YSZ/Ni/Ni-Ce02) without coking by the steam reforming under the
conditions of steam/carbon ratio = 1 (mol) at 950° C. For the sulfur poisoning that is a concern in
the Ni-based anode, we devised a new performance recovery method temporarily shifting the anode
potential to the reduction potential and demonstrated the effect.
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Fig. 1 Composition of the gas produced
during internal steam reforming of
n-octane on the Ni-YSZ cermet anode
under open-circuit conditions for various
steam/carbon ratios at 950
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Fig. 2 Composition of the gas produced
during internal steam reforming of
iso-octane on the Ni-YSZ cermet anode
under open-circuit conditions for various
temperatures at steam/carbon ratio of 1.
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Fig. 3 Composition of the gas produced
during internal steam reforming of
iso-octane on the Cu-GDC cermet anode
under open-circuit conditions for various
steam/carbon ratios at 850
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4  Continuous-power generation
measured using a constant
voltage method applying an anode
potential of 0.35 V (vs. the reference
electrode in Oz) at 950 at steam/carbon
ratio of 1. The fuel was iso-octane.
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Fig. 5 Anode over potentials for various
generation current and the limiting
current for the application voltage (vs
reference electrode in O2) (Anode potential
vs Generation current). Atmosphere:
9.31ppm-H2S/3%-H20/Hz2. Anode electrode:
Ni electrode including nickel sulfide (NizS2)
generated at 400 for 5 h. Anode
potential application time: 10000 sec. Cell
temperature: 700
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