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Abstract

A new Oxygen Reduction Readion
(ORR) bimetdlic cdayst is physicdly and
eledrochemicdly charaderised:  carbon
suppated silver-platinum, Ag-Pt/C (10-10
wt%). Its resistance toward corrosion in 11.1
M soda is compared to that of commercia
Pt/C (E-Tek).

X-Ray Diffradion (XRD) and
Scanning Transmisson Eledron Microscopy
(STEM) couped with X-Ray analysis reved
three types of bimetallic particles. small
(diameter d < 5 10° m) and medium ones (d =
10® m) exhibit a high platinum concentration
(95 and 88 wt% Pt respedively), whereas
large ones (d > 2 10® m) content more sil ver
(44 to 65 wt% Pt). Nether particles-free
zones nor agglomerates are deteded on the
cabon surface However locdly, particles
seam to gather by type, groups of small ones
being surrounced by large ores and
reversibly. The platinum adive aea is
classcdly determined by  hydrogen-
adsorption vdtammetry held in akaline
medium in oder to prevent any silver
eledrochemicd disolution duing the
voltammetry swees. Despite identicd
platinum loadings, the adive aeaof platinum
is abou 3.5 times snaler for Ag-Pt/C than
for 10 wt% PY/C: 3.8 cm?® of Pt compared to
13 cm® of Pt, for a 02 cm® (geometric)
caayst adive layered RDE. The silver
migration at the particles surface ould be an
explanation.

The bimetallic cdalytic properties are
investigated in akaine media on
poycrystalline materials (bimetallic bulk
caaysts, whose platinum concentration
correspond to those of Ag-P/C particles
types. PtAg and AgPt for the small and large
particles respedively) and carbonsuppated
nanoparticles. They are compared to those of
pure platinum. The ORR medanism, studied
on rotating ring-disk eledrode, invaves 4
eledrons per oxygen moleaule on all carbon

suppated caaysts either in classcd soda
solution (1 M NaOH at 25 °C) or in industrial
medium (11.1 M NaOH a 80 °C). The
reagion hes a first order with resped to
oxygen, bdh in classcd and induwstrial soda
solutions. ORR kinetic parameters are slightly
different for Pt/C and Ag-Pt/C, in favour of
the bimetalli ¢ caalyst: in 1M NaOH at 25 °C,
the aurrent densty a -0.1 V/Hg-HgO
correded from the diffusion bdh in solution
and in the adive layer, i.100, iIS-0.89and -0.92
A m? of Pt for Pt/C and Ag-Pt/C respedively.
A temperature increase favours the ORR
Kinetics on bdh caalysts whereas the pH
effed is dightly detrimental on the readion
kinetics. Finally, in industrial medium, the
correspondng i.igo Values are -1.1and -1.4 A
m? of Pt, which highlights the bimetalic
caalyst competitivenessto Pt/C. The results,
confirmed for bulk materials, exhibit silver
beneficial influence on the dedrochemicd
behaviour of al bimetalic cdaysts in
industrial soda solution.

Ageing tests performed in industria
medium both in open-circuit and pdarisation
condtions reved a better stability for all
bimetalli c caalysts. STEM imaging and XRD
data show that whereas Pt/C is subeded to
particles aggregation and losses via cabon
corrosion, which deaesases the adive aeaof
platinum, Ag-Pt/C is not deteriorated from
exposure to the highly corrosive soda
solution.

Finally, Ag-Pt/C stability and good
adivity toward ORR make this new
promising caalyst useful in an air-cahocde in
the brine dedrolysis process
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