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Caroline Rozaif) Nicolas Guillbe‘t, Eric Mayoussg Pierre
Millet
8CEA, LITEN/DEHT/LCPEMGrenoble France
® Institut de Chimie Moléculaire et des Matériaux
d’Orsay, Université Paris-Sud 11, 15 rue Georges
Clémenceau, 91405 Orsay cedex France
e-mail address: caroline.rozain@cea.fr

It is expected that PEM water electrolysis
(PEMWE) will play a significant role in the hydrage
society as a key process for producing hydrogem fro
renewable energy sources. But before this, subatant
cost reductions are still required. In a PEMWE ,ctik
oxygen evolution reaction (OER) occurs at high pt&t
values and only few materials (usually platinum ugro
metals) can be used as catalysts to avoid corro$on
state-of-the-art, pure IeOis generally used as catalyst
(with typical loadings of a few mg.cfii Reducing the
catalyst loading can be achieved either by supmmptiie
noble metal catalyst on a conducting support melteor
by adding some inexpensive inert to form Ir-based
composite oxide catalyst. However, along with the
instability of most of those supports in oxidizing
environment, the loadings of noble metal on these
electrodes are still quite high (1.5-2.0 mg 9m
According to the literature, iridium loadings care b
reduced either by dispersion of oxide nano-padice
conducting support materials like titanium carBjde
tantalum carbideand doped or reduced form of titanitim
or tin oxide; or by addition of some inexpensive inert
materials such as TiJF, SnQ’ or TaO,® , in order to
form Ir-based composite oxide catalysts. Howevaer, i
addition to the instability of most of these suppoin
oxidizing environments, iridium loadings on such
electrodes remain significantly high (1.5-2.0 mg3m

The purpose of our study was therefore to
evaluate the influence of iridium oxide loadings e
overall performances PEMWE cells and on the kisetic
the OER. To the best of our knowledge, only fewdits
have been made to evaluate the effect of reducadiyst
loadings. Maet al. were able to reduce the @ontent
down to the mg.cih scale but they reported significant
losses of performances

In order to gain more insights, several MEAs
with different anodic catalyst loadings have besppred
and characterized using cyclic voltammetry and
impedance spectroscopy, and by measuring polarizati
curves at different operating temperatures.

The effect of the Ir@ loadings on the PEMWE
performances is shown in Figure 1. Typical celtagés
of 1.72 V have been recorded at a current densifly &
cm? (80 °C, atmospheric pressure, using a N&flds
membrane) for MEAs with reduced metal loadings 0.2
mg.cm’ of Pt at the cathode and down to 0.5 m¢ah
IrO, at the anode). Such performances are similaraseth
obtained with conventional loadings of several mf.c
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Figure 1: The effect of the Irf®oadings in the anode on
the performance i.e. cell voltage at 1 Atat 80 °C
(atmospheric pressure, using a Nafibh5 membrane and
a cathode with 0.25 mg.¢hof Pt/C).
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