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Fuel cdlsare now widely recognized as very attradive
devices to oltain diredly eledric energy from a chemica
product. However, the final choice of the fuel is dill
difficult and it appeas now that it depends gredly on the
field of application. If hydrogen or hydrogen-rich gas
ohtained by reforming is clealy the best choice for
stationary applications, the problem related to its gorage
shows leads to the necessty to propcse dternative fuels to
use diredly in fuel cdls. Since along time now, the direc
use organic fuels have been considered despite their rather
low adivity in comparison to hydrogen. Methanol is
widely proposed as the best choice for mobile gplicaions
such a dedric vehicles™®. This is due mainly to its
avail ability and to the eainess of its gforage & a liquid.
Numerous gudies have shown that it is posshle to
improve its eledroreadivity by using platinum-based
eledrocaalysts.

However, and more recently, the question of the
toxicity of methanol becmes more aucidl. It is clea that
methanol is considered since along time @& a toxic
product (mainly neurotoxic), in addition to pcassble
environmental problems in relation to its large miscibility
to water. Even if technicd solutions can be envisaged to
avoid or limit in a large extent leakage of methanol, for
example during refueling, such kinds of problems in
relation with environment need to be taken seriously into
consideration for large scde gplicaions sich as eledric
vehicles.

From this observation, different strategies can be
proposed. The use of other oxygenated organic fuels
presenting a negligible or very low chemicd toxicity, or
the use of a spedfic fuel for a spedfic gpplicaion.
Ethanol appeas to be an interesting alternative fuel for a
wide utili zation, even if its price gpeasadualy too high.
Its low toxicity added with its avail ability (from biomasg
is an important positive paint for its use @ an aternative
to methanol even if its readivity is dightly lower. But
from more spedfic uses, methanol remains a very
attradive fuel, even if it is necessary to be catious. As
examples, for uses in mobile dedronic devices (laptop,
cdlular phones...), methanol can be used if technicad
solutions involving tight and/or disposable reservoirs.

As pointed above, the use of alcohols as fuels needs to
have dficient eledrocaalysts for its oxidation. In
additi on, to overcome the problem of the aossover of the
fuel, due to the properties of the protonic membrane, the
finding of cahodic eledrocaaysts non senstive to
organic fuel is necessary.

Preparation of such caalysts is then of grea
importance. For the oxidation of alcohols, platinum-based

caaysts are necessary, typicdly Pt-Ru for methanol, but
with a spedfic surperficial compasition. The preparation
of nanoparticles of bimetallic system is necessary, with a
narrow dispersion in size and with a desired compasiti on.

A process proposed several yeas ago® seams well-
adapted  to prepare demicdly  plurimetallic
eledrocdaalysts. The method consists in the synthesis of
colloidal preaursors which prevent the formation of large
metalli ¢ particles. Such a technique can be used for the
preparation of unsupparted as well as carbon-supparted
eledrocdaysts gitable for fuel cdl eledrodes.
Moreover, this technique can be developed with a wide
range of metals.

As an example, it was possble to vary the compasition
of a platinum-ruthenium system in order to determine the
optimum compaosition for the methanol eledrooxidation.
In fad, if a ompodgtion of 50-50 at% is widely
considered as the optimum, and is commercially avail able
for fuel cdl eledrodes, systematic experiments confirmed
that, even for the case of nanoparticles (typicdly 1.5 to 2
nm diameter), the optimum composition isin the range 20
to 30at% of ruthenium.

In the cae of the dedrooxidation of ethanol, Pt-Ru
particles give interesting results (better than pure platinum
nanoparticles), but the bimetallic system platinum-tin
appeas as the most adive one. However, the optimum
composition is dill an open question and problems related
to the stabilit y of such bimetallic compounds dill exist.

This route of preparation of nanophase materials from
colloidal preaursor can be dso used for the synthesis of
platinum-based eledrodes for the oxygen (or air)
reduction. These cahodic dedrocaalysts ould be
insensitive to the presence of organic fuels coming from
the anodic compartment by the aossover processthough
the membrane. Modificaion of platinum by chromium or
cobat give encouraging results and this technique of
preparation all ows the formation of nanoparticles with the
seoond metal at an oxidation sate compatible with the
eledrocaalyticd reduction of oxygen.
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