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Ethanol, which is easily produced by the fermeaotati
of biomass products (sugar cane, corn, grain, begtr
ligno-cellulosic wastes, etc.) is an alternativelfto feed
a fuel cell [1, 2]. Its liquid state (which alloven easy
storage) with a low toxicity and its large availéhiin
many countries (Brazil, USA, Spain, France, etc.),
together with its high energy density for complete
oxidation to CQ (8 kWh kg' compared to 11 kWh kg
for gasoline) are important positive points forute as a
fuel [3].

The direct oxidation of ethanol in a Polymer
Electrolyte Fuel Cell (PEFC) is more difficult tealize
than that of methanol with the necessity of bregkime
C-C bond to obtain its complete oxidation to £LOThe
electrocatalytic reaction has been the subjecuaiarous
studies on several Pt-based electrodes, including P
alloys (with X = Ru, Sn, Mo, etc.) and dispersed
nanoparticules [4, 5]. From these studies it appéaat
breaking the C-C bond at relatively low temperatui@0
to 120°C) is still a challenge, since the main tieac
products are acetaldehyde and acetic acid togetitiera
small amount of C® Besides, particularly on smooth Pt
electrodes, some adsorbed CO species are forméch wh
block the active sites, as shown by “in situ” IReetance
spectroscopy [6]. It turns out that a Direct EtHaRoel
Cell (DEFC) gives electrical performance one ordér
magnitude lower (R < 0.1 W cnf) than that obtained
with a Proton Exchange Membrane Fuel Cell (PEMFC)
fed with pure hydrogen (Ry~ 1 W cm?).

Therefore another approach is the electrochemical
decomposition of biomass compounds (instead of nvate

to produce very clean hydrogen and to feed a PEMFC.

This seems to be very promising, since the thezaietiell
voltage for the electrochemical decomposition ofhsu
compounds with hydrogen production is lower thaa th
theoretical cell voltage of water electrolysis @\2 under
standard conditions). Several organic feedstocksn fr
biomass resource, like alcohols, carboxylic actigars,
etc., have been considered as sources of hydrdogen,
relatively few works could be found in the litereguon
the electrochemical decomposition of organic conmoisu
[7]. In particular, methanol [8, 9], ethanol [10&nd
formic acid [11] have been considered for hydrogen
production through their electrolysis.

If most of the electrochemical decomposition reawi
of these compounds have a low cell voltage (under
standard conditions) which may lead to lower energy
consumption (compared to water electrolysis at M23
i.e. 33 kW/kg under standard conditions) they leadally
to larger cell voltages, under working conditiodsie to
high anodic overvoltages. Thus the challenge is to
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develop very active electrocatalysts able to wonklar
the acidic condition of a PEMEC.

In an electrolysis cell based on a Proton Exchange
Membrane Fuel Cell (PEMFC) and fed with ethanol the
electrochemical reactions involved are the folloyvin

CHsOH + 3HO > 2 CO, + 12 H + 12 é at the anode

2H +2é—>H, at the cathode
leading to the electrochemical decomposition ofieth
to hydrogen :

CHsOH+3HO—>6H,+2 CQ overall reaction.

In this communication we will discuss the feastlili
of the production with high rate of clean hydrodgnthe
electrolysis of ethanol in a Proton Exchange Meméra
Electrolysis Cell (PEMEC. Different Pt-based casidy
have been investigated for the anodic oxidatioatb&nol
leading to high reaction rates at relatively low
overvoltages, of the order of 0.8 to 0.9 V at 108 em?,
as experienced in a Direct Ethanol Fuel Cell [Biinilar
Pt-based electrocatalysts were prepared according t
way derived from the Bonnemann method [13] and were
used for the electrochemical decomposition of ethan
a PEMEC: monometallic Pt/C, bimetallicof8n/C and
trimetallic  PgsSnoRu/C  catalysts.  After their
characterization by physicochemical methods (TEM,
HRTEM, EDX, XRD, etc.), the electrochemical actyvit
of these catalysts towards the electro-oxidatioethé&inol
was investigated by cyclic voltammetry.

Then membrane electrode assemblies (MEAs) were
prepared with these anodic catalysts using a Nafibn
membrane, and a Pt/C cathode (40% Pt loading ocaviul
XC-72). MEAs were mounted in a PEMFC structure and
the electrolysis cell was operated at room tempezat
ambient pressure and under controlled constantieappl
electrical currents. The cell voltage vs. currephgity
curves were recorded and the exhaust gas from the
cathode was analysed. The hydrogen evolving rate wa
measured simply by gas replacement in a graduatdd t
tube containing initially water.
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