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Use of Carbone Nanotube as catalyst support in PEMFC
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The corrosion of the active of the membrane electrode assembly (MEA) is one a factor which impact the
durability of the PEMFC. The more commonly used catalysts are based on Platinum nanoparticles supported
on Vulcan types carbon (Pt/C). But those catalysts which give high beginning of life performance surfer from
both carbon corrosion by releasing CO, or CO (which a poison for the catalyst), and Pt corrosion which lead
to Pt leaching and finally loss of ECSA.

To address that issue, carbone nanotube (CNT) has been used as catalyst support. In order to obtain a catalyst
matching with the PEMFC specifications (high ECSA, high support and catalyst stability, scalability,
integration in MEA) both the CNT support and the catalyst preparation have been optimized. Both catalysts
have been developed to address either the anode (fig 1) or the cathode side.

The presentation is reporting the ex situ and in situ characterization of the catalyst (electrochemical, TEM,
SEM) as well as tolerance toward degradation test performed in 25 cm? single cell (fig 2). An emphasis will
be put on the anodic active layer degradation. Indeed the integration of Pt/NTC at the anode side showed a
better tolerance toward loss of electrochemical surface area (ECSA) of that electrode and more specifically for
bus application.

°97 A3968
0.8 [ i i »
§ 0.7 4
. >
; 0.6
g
SRy WIS T ;
A7 4 8 04 lnae @ 1,4 Alcm?: -50 pV/h
i s 034 lnin @ 0,2 A/cm?: -87 pV/h
s5ﬁooaoow;‘1soxs¢' VT, _“.‘».jf‘ § S 02 T T T T T |
0 50 100 150 200 250 300
Time /h
Fig 1: SEM image of PYNTC and histogram of the | Fig 2 : evolution of MEA performance using an
reparation of the particles sizes Imin/I max cycle in 25 cm2 single cell
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