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Abstract : Ru black was used for cathode catalyst in polymer electrolyte membrane fuel cell
which showed low performance at the initial test. However, it was observed that the performance
of Ru black cathode was dramatically enhanced after certain kind of experiment compared with
initial one. It might be due to an electrochemical treatment in which a voltage was applied to
the Ru cathode for constant period time. When a constant potential of 0.1 V was applied to Ru
cathode for 30 min, the fuel cell performance of Ru cathode showed the best results. In order
to investigate the effect of electrochemical treatment on the performance enhancement, the char-
acteristics of electrochemically treated Ru black was compared with that of Ru black which
was reduced under H, atmosphere. From XRD results, it was turned out that Ru black was not
completely converted to metallic Ru by electrochemical treatment, but it is sufficient to be one
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of reasons for the performance enhancement. According to the results of CO stripping volta-
mmetry, it was observed that some Ru was removed from Ru electrode by electrochemical
treatment which might have a bad effect on the fuel cell performance. The removal of some Ru
from as-received Ru black by electrochemical treatment is also another reason for the enhancement

of fuel cell performance.
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Fig. 1. Experimental
voltammetry.

procedure for CO stripping
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Fig. 2. Polarization curves of MEAs with different
cathode catalysts, Ru black cathode and Pt black cathode,
respectively. Anode : Pt black, Membrane : Nafion® 1135,
Cell temperature : 80°C, H, flow : 300 sccm, air flow 466 scem.
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Fig. 3. Polarization curves of Ru cathode catalysts with
different electrochemical reduction potential for 10 min.
Anode : Pt black, Membrane : Nafion® 1135, Cell temper-
ature : 80°C, H; flow : 300 sccm, air flow : 466 sccm.
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Fig. 4. Polarization curves of Ru cathode catalysts with
different electrochemical reduction time at 0.1 V vs. NHE.
Anode : Pt black, Membrane : Nafion® 1135, Cell temper-
ature : 80°C, H; flow : 300 sccm, air flow : 466 sccm.
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Fig. 5. Polarization curves of potential-treated Ru cathode
and H,-reduced Ru cathode. Anode : Pt black, Membrane :
Nafion® 1135, Cell temperature : 80°C, H, flow : 300 sccm,
air flow : 466 sccm.
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Fig. 6. XRD Patterns of H,-reduced Ru catalyst, potential-
treated Ru catalyst, and as-received Ru catalyst.
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Fig. 7. Carbon monoxide stripping voltammetry from Pt

electrode in cells which is counter electrode during the
electrochemical reduction of Ru electrode.
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Fig. 8. Long-term performance test of a potential-treated

Ru cathode in PEMFC. Cell voltage 0.40 V; cell temperature
80°C; H, flow 300 sccm; air flow 466 sccm.
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