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Abstract : The influence of graphitization of carbon support on the electrochemical corrosion
of carbon and sintering of Pt particles are investigated by measuring CO, emission at a
constant potential of 1.4 V for 30 min using on-line mass spectrometry and cyclic voltam-
mogram. In comparison to commercial Pt/C (from Johnson Matthey), highly graphitized carbon
nanofiber (CNF) supported Pt catalyst exhibits lower performance degradation and CO, emis-
sion. As the more carbon corrosion occurred, the more prominent changes were detected in
electrochemical characteristics of fuel cell. This indicates that the carbon corrosion affects sig-
nificantly the fuel cell durability. From the observed results, CNF is considered to be more
corrosion resistant material as a catalyst support. However, CNF shows higher aggregation of
Pt particles under repeated cyclic voltammetry between 0 and 0.8 V where the carbon corrosion
is not initiated.
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Fig. 1. HR-TEM images of Pt particles on different carbon types : (a) commercial Pt/C, (b) Pt on Herring-Bone type

carbon nanofiber (CNF).
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Fig. 2. XRD patterns of Pt particles on different Carbon
types : (a) commercial Pt/C, (b) Pt/CNF.
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Fig. 3. Comparison of CO, mass-spectra profiles for MEAs
with commercial Pt/C and Pt/CNF at 1.4 V for 30 min.
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Fig. 4. Comparison of the MEA performances before and after the corrosion test for (a) commercial Pt/C (b) Pt/CNF.
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Fig. 5. Cyclic voltammograms of the MEAs before and after the corrosion test at scan rate of S0 mV/s

Pt/C, (b) Pt/CNF.
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Fig. 6. Nyquist plots of MEAs based on different types of carbon supports at 0.8 V before and after the corrosion test :

(a) commercial Pt/C, (b) Pt/CNF.

Table 1. Summary of carbon corrosion test

condition MEA performance at 0.6 V. Active surface area  Membrane  Charge transfer CO,
(Alem?) (m%g) resistance resistance (total/peak) (mL/ppm)
Before After Before ~ After Before After Before After 30min @1.4 V
Commercial Pt/C 1.64 0.14 28.6 9.8 0.0145 0.017 0.0413 0.0951 1806/634
-91.3% -65.7% +17.2% +130.3%
Pt/CNF 1.71 1.42 325 29.8  0.015 0.015 0.051 0.055 132/76
-17.0 % -8.3 % 0% +7.8 %
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commercial Pt/C and Pt/CNF at different cycle numbers
during CV test.
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