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Abstract—The polarization characteristics of semihydrophobic double-layered porous hydrogen electrode
manufactured with Raney Ni and PTFE powder was investigated. The optimum PTFE powder content in
the catalyst layer was 25 wt%. Compared the electrode performance of Raney Ni with Ni, the former was
by far better than the latter. There was little electrode performance difference among various Raney Ni
electrodes without dopant. The activity of Raney Ni was improved by adding 9 wt% Mo power as dopant,
and the electrode composed of this catalyst showed relatively a stable electrode performance. It was possible
te improve the anodic performance of Raney Ni electrode by modifying the electrode structure according
tc the flooded agglomerate model. The preferred condition for the preparation of Raney Ni catalyst layer
was mixing the water repellent catalyst with non-treated hydrophilic catalyst at the ratio of 5 to 1.
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Table 1. Compositions of catalyst
Catalysts Compositions of slurry(wt%)
Raney Ni 500% Ni  50.0% Al
Raney Ni-Mo9 9.0% Mo 41.0% Ni  50.0% Al
Raney Ni-Til5 15% Ti 485% Ni  50.0% Al
Raney NI-Co0.75 0.75% Ti 49.25% Ni  50.0% Al

Raney Ni
PTFE powder

{ Rolling on stainless steel screen“

Sintering under

Gas-side - Catalyst Rolling H, atmosphere
Layer Layer at 350T
Foil
Finished
Double-iayered
Rolling Electrode

Mixture

Grinding

Ni powder
PTFE powder

Fig. 1. Flow sheet for production of double-layered elect-
rode.
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Fig. 2. Morphology of Raney Ni-Mo9 electrode.
(a) Cross section
(1) Gas diffusion layer, (2) Catalyst layer, (3) Stain-
less steel screen
(b) Surface of gas diffusion layer
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Fig. 3. Nitrogen adsorption-desorption isotherm on Raney
Ni-Mo9 pretreated in vacuo at 300°C.
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.g. 4. Effect of PTFE content in catalyst layer of Raney

Ni electrodes on the anodic polarization.
(1) 15 wt%, (2) 20 wt%, (3) 25 wit%, (4) 30 wt%
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Fig. 5. SEM photographs of Raney Ni electrodes with dif-
ferent PTFE content.
(@ 15 wt%, (b) 25 wt%, (c) 30 wt%
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Fig. 6. Anodic polarization curves for Raney Ni and Ni
electrodes.
(1) Raney Ni catalyst made from INCO 255 Ni,
(2) Raney Ni catalyst from Janssen, (3) INCO 255
Ni
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Fig. 7. Anodic polarization curves of Raney Ni electrodes
doped with transition metals.
(1) Raney Ni-Mo9, (2) Raney Ni-Til5, (3) Raney

Ni-Co0.75
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Fig. 8. Comparision of electrode performance and cataly-
tic activity of Raney Ni.
(1) Raney Ni-Mo9, (2) Raney Ni-Til.5, (3) Raney
Ni-Co0.75
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Fig. 10. Anodic polarization curve of Raney Ni electrodes
with different catalyst layer components
(1) mixing ratio of water repellent Aldrich Raney
Ni catalyst and non-treated hydrophilic Raney Ni-
Mo9 catalyst was 5 to 1.
(2) mixing ratio of water repellent Aldrich Raney
Ni catalyst and non-treated hydrophilic Aldrich
Raney Ni catalyst was 5 to 1.
(3) mixing ratio of water repellent Aldrich Raney
Ni catalyst and non-treated hydrophilic Aldrich
Raney Ni catalyst was 2 to 1.
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Fig. 11. Morphology of catalyst layer surface in which mi-
xing ratio of water repellent Aldrich Raney Ni
catalyst and non-treated hydrophilic Aldrich Ra-
ney Ni catalyst was 5 to 1.
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Fig. 12. Current density as a function of operation time
on a Raney Ni hydrogen electrode at 0.1 V/AHE.
(Mixing ratio of water repellent Aldrich Raney
Ni catalyst and non-treated hydrophilic Raney Ni-
Mo9 catalyst was 5 to 1)
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