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The oxygen reduction reaction (ORR) activity of Pt and
PtCo nanoparticles deposited on high surface area carbon 001 . . .
(Vulcan XC72) was correlated to the structural, B
morphological and compositional changes prior/after eer
accelerated electrochemical ageing tests. These tests 001
consisted of stepping the potential during 1 min 002}
successively between potentials of 0.9 and 0v6\RHE
or between 0.9 and 0.6 ¥. RHE for 15 h in Nafiofi
interface, using a “dry cell” [1] and an ultra-
microelectrode with cavity [2] Identical-location 0.0 -
transmission electron microscopy (ILTEM) [3] coupled 006
with X-ray energy dispersive spectroscopy (X-EDS)
analyseswere used to characterize the changes in the 02 04 06 08 10
morphology and composition of the electrocatalysts E/Vvs RHE

before and after the electrochemical ageing tests (Fig. 1)
For the first time ever, ILTEM was attempted in Nafion
interface, i.e. in conditions truly mimicking PEMFC
operation.

The Pt/C and R€o/C electrocatalysts are modified upon
ageing, following changes in particle size, geometry, and
composition (Table 1 and Fig. 2), in a way that differs to
that witnessed upon aging in$0, electrolyte [4]

After the 0.9 - 0.1 V ageing procedure, the ORR activity
of the Pt/C particles is improved, while that of@d/C
particles only slightly changes (Table 1 and Fig. 2). In the
case of Pt/C these effects are related to the favorable
increase of the particle si¢5, 6], favored because the
Pt" ions released by the corrosion of the Pt/C
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Figure 2: CO-stripping (A) and quasi-stationary ORR
voltammograms (B) obtained in the dry cell on a
Pt/Vulcan XC72 (20wt% E-Tek) UMEC before/after 15 h
of potential stepping from 0.1 to 0.9v¢. RHE (1 min-1

min) in Nafiorf interface. The coarsening of the Pt
nanoparticles is confirmed after aging on the CO-
stripping CV (negative shift of the main peak, decrease of
the active area) and results in mild increase of the ORR
activity due to a favorable particle size effectgh

Table 1. Specific ORR activity of the electrocatalysts
before/after 15 h of potential stepping from 0.1 to 0.9 V
vs. RHE or from 0.1 to 0.6 Ws. RHE (1 min— 1 min) in
Nafion® interface.

nanoparticles at 0.9 Ws. RHE remains trapped in the

Nafion®, thereby favoring its redeposition in the SA@0.90 v
subsequent step at 0.1 % RHE. On the contrary, on before after
PCo/C these positive effects are counterbalanced by a Pt/C 0.9-0.1V 2.9 5.1
detrimental (and large) effect of Co dissolution. Pt/C 0.9-0.6 V 6.0 4.12
After the 0.9 - 0.6 V ageing procedure, the ORR activity PtCo/C 0.9- 0.1V 14.7 9.5
always decreases, because the redeposition of Pt is not| P{Co/C 0.9-0.6 V 9.2 7.4

likely, therefore suppressing the positive effect of particle
size increase monitored in the 0.9 - 0.1 V ageing References
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