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Tar-tolerant anode materials for a Biomass-1GFC power generation system
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A biomass gasification and fuel cell power generation system is a promising
technology for small-scale plants whose capacity is less than 1 MW. However, trace tar in syngas from
biomass brings carbon deposition and anode deterioration. Therefore, a robust electrode catalyst against
tar is necessary. In this study, Ni-Cu alloy, Ni-Fe alloy and Ni-Ce02 composite electrode catalyst were
applied for electrode catalyst for anode in SOFC, and these carbon deposition behavior and power
generation performances were evaluated. In the three electrode catalysts, Ni-Ce02 composite catalyst was
best not only carbon deposition behavior, but also power generation performance. Especially, in the case
of Ce : Ni ratio was 1 : 9, carbon deposition from toluene as a model tar was not observed and power
out-put of the cell exceeded that of a conventional single cell. Therefore, Ni-Ce02 electrode catalyst
whose ratio is Ce:Ni = 1:9 is best for a biomass gasification and fuel cell power generation system.
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Fig.1 XRD patterns of the Ni-Cu alloys
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Fig.2 XRD patterns of the Ni-Fe alloys
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Table 1 Experimental condition for the
quantitative analysis of carbon deposition

Temp. | Toluene | S/C | Expos
Content ed
Time
Ni-Cu 1173 | 2600 1.0 | 10h
K ppm
Ni-Fe 1173 | 4750 21 | 1h
& K ppm
Ni-CeOQ
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Fig.5 Experimental setup for the power
generation experiments
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Fig.6 The anodes after the experiments
observed by SEM
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Fig.7 Quantitative evaluation of carbon
deposition by SEM-EDS on Ni-Cu half cells
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Table 2 Influence of firing temperature on
nickel-copper ratio

Firing Temperature, K Ni: Cu
Before firing 4:1

1373 4:0.87

1423 4:0.56

1473 4:0.27
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Fig.8 Time course of voltage between anode
and reference in the case of Ni-Cu alloy
electrode catalyst
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Table 3 Influence of operating temperature
on nickel-copper ratio

Operating Ni: Cu
temperature, K
1473 4:0.017
1373 4:0.032
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Fig.9 Quantitative evaluation of carbon
deposition by SEM-EDS on Ni-Fe pellets
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Fig.10 i-V curves of the cells with a Ni-Fe
electrode catalyst in the anodes
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Fig.12 i-V curves of the cells with a Ni-CeO,
electrode catalyst in the anodes
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