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Over the last 2 decades much effort has been done i
order to develop the technology necessary to ermure
efficient use of energy sources specially thatvitegi
from the renewable ones. Fuel cells are intenddxt ta
clean source of energy. Direct Alcohol Fuel Cells
(DAFC) have called the attention of researchersadr
the world in the last years, due to the possibditysing
alcohols obtained from the fermentation of différen
sources of biomass, such as ethanol (e.g. fronr sage
juice fermentation). Ethanol is an interesting gdate to
operate a DAFC due to its low toxicity and the leégh
electron efficiency that could be achieved if C-ahd
breaking route is followed. Unfortunately, direthanol
fuel cells (DEFCs) are still presenting power déesiand
efficiencies below the required for commercialiaati
This is, basically, because of the complexity &f th
oxidation reaction network and the high energyibafor
C-C bond breaking, a reaction step that is impoftan
achieving the maximum number of electrons per atoh
molecule (12 3. In order to provide some insight into
fundamental aspects of electro-oxidation mechaim
ethanol and applied aspects of fuel cells, differeadel
surfaces will be discussed in this communication.

In terms of fundamentals aspects, the ethanolrelect
oxidation reaction will be discussed on platinunmgg
crystals and on modified polycrystalline gold sugdy
sub-monolayer of platinum. This modified Au surface
serve as model that allow the understanding of the
behavior of core-shell nanopatrticles.

Another important point to be focused in this preadon
is the influence of the acetic acid formed in tbarse of
the ethanol electro-oxidation reaction. Using aycli
voltammetry, chronoamperometry and in-situ FTIRats
demonstrated that an inhibition of the ethanol ati@h
occurs for bulk acetic acid concentration as low 4s
pmol L. This effect is related to the decrease of, @
acetaldehyde production due to a blocking of tlagimphm
active sites and/or to the decrease in the number o
oxygen containing species available for furthedakion
of adsorbed residues that become from the disseeiat
chemisorptions of ethanol.

The applied aspects of direct ethanol fuel celEFD)
will be also discussed. Binary PtSn and ternarnRt8vi
= Ir, Mo, W, etc) electrocatalysts on carbon Vulead-
72 in various compositions will be focused. These
catalysts, characterized by TEM, XRD, EDS, EXAFS,
etc, consist of a solid solution formed between the
constituting elements. Moreover, the increasesof S
loading promote phase separation and form the
characteristic peaks of cubic;8h. FTIR and HPLC were
used to determine the oxidation reaction interntedia
and products. The ethanol oxidation on these catialgd
mainly to acetaldehyde, acetic acid and small artsooin
CO,. Adsorbed intermediate as ¢c@nd CQ were also
observed by FTIR. The presence of CO ang §j&cies
in small amounts suggest the possible ruptureedhC
bond during the ethanol oxidation on this class of
catalysts.

Pt.oSn/C composition produced the largest

power density in a complete fuel cell. Single DEtEGts
carried out using a membrane electrode assembhAJME
with electrode geometric area of 5 Tmrepared by hot
pressing a pre-treated Nafidbnll7 membrane, allowed
to produce a power density Gd. 72 mW cnif at 110°C.

In general, the presence of tin was necessary theate
the catalyst and convert CO to €@t lower potentials
than those observed on Pt-alone.
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