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Abstract-—In alkaline fuel cell, which is one of most excellent fuel cells in performance and economical aspects, non-no-
ble metal catalysts can be used instead of noble metal catalysts like Pt. Raney nickel is well known as a suitable non-noble
metal catalyst for this fuel cell system. In the present work, we investigated the effects of the catalyst loading on polarization
characteristics and the structure of the catalyst layer of Raney nickel hydrogen electrodes. Through this work. we obtained
the electrode performance of current density of 270 mA/cm’® at overpotential of 100 mV when the electrode loaded with a 105
mg/em” catalyst. According to the results of the present study, with increasing the catalyst loading, the polarization resistance
of the electrode converged to constant value and the degree of the catalyst utilization decreased. Also, limiting curreat den-
sity was linearly proportional to the catalyst loading and limiting mass activity was independent of cataiyst loading. From
these effects of the catalyst loading and the analysis of structure of the catalyst layer, it was found that the micropore of the
catalyst used for this study had the structure of which resistance for the OH diffusion is large, on the other hand. the ma-
cropore of the catalyst layers prepared through this work had the structure of which resistance for gas-phase ditfusion is al-
most absent.
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Fig. 1. Schematic representation of catalyst layer.
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Fig. 4. SEM photographs of Raney nickel hydrogen electrodes.

(a) catalyst layer of the electrodes, (b) cross section of the elec-
trodes.
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Fig. 5. Polarization curves of Raney nickel hydrogen electrodes.
Electrolyte: 80°C, 6 M KOH. PTFE content of the catalyst layers:
10 wt%. Ohmic drop eliminated by current interruption method.
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Electrolyte: 80°C, 6 M KOH. PTFE content of the catalyst layers:
10 wt%. Ohmic drop eliminated by current interruption method.
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Fig. 7. Polarization resistances of Raney nickel hydrogen electrodes
as a function of catalyst loading.
Electrolyte: 80°C, 6 M KOH. PTFE content of the catalyst layers:
10 wt%.
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Fig. 8. Reciprocal polarization resistances of Raney nickel hydrogen
electrodes as a function of catalyst loading.
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Fig. 9. Normalized reciprocal polarization resistances of Raney nick-
el hydrogen electrodes as a function of catalyst loading.
Electrolyte: 80°C, 6 M KOH. PTFE content of the catalyst layers:
10 wt%.
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Table 1. Comparison of structural properties of Aldrich Raney nick-
el with Vulcan XC-72

Aldrich Raney nickel Vulcal XC-72

BET surface area|m7/g] 95.0 238"
Pore volume[cm/g] 0.060 1.93°
Average micropore diameter{nm] 2.53" 32.4°

“Source: Reference[17], “Calculated from Eq. (2).
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Fig. 10. Limiting current density of Raney nickel hydrogen elec-
trodes as a function of catalyst loading.
Electrolyte: 80°C, 6 M KOH. PTFE content of the catalyst lay-
ers: 10 wt%.
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Fig. 11. Limiting mass activity of Raney nickel hydrogen electrodes
as a function of catalyst loading.
Electrolyte: 80°C, 6 M KOH. PTFE content of the catalyst lay-
ers: 10 wt%.
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b : catalyst loading [mg cat./em’]
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2o Loading k2] o33k #35

: thickness of catalyst layer [¢m]

: current density [mA/cm’]

:mass activity or normalized current density [mA/mg cat.]
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: polarization resistance [Q-cm’]

R, ' :reciprocal polarization resistance [S/cm’]

: normalized reciprocal polarization resistance {S/mg cat.}
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