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Dired-oxidation fuel cdls (DOFC) employing aganic fuels
are extremely attradive as power sources for eledric vehicles, and for
both stationary and portable applicaions. Up to nov, methana has
been found to be the best fuel for these cdls. However methanol is
toxic, highly flammable and hes a tendency to passthrough the fuel-
cdl membrane. As a result, in Nafion besed DMFC, it has to be
diluted to a cncentration of 3-6% before being fed into the cdl.

We recantly reported the development of a new nanopaous
proton-conducting membrane (NP-PCM) and have gplied it in a
dired methand fud cdl (DMFC) (1,2). The use of the NP-PCM in
the DMFC offers ®vera advantages over the Nafion-based DMFC:
Lower membrane st (by more than two orders of magnitude),
smaller pores (by afador of two), lower methand crosover (by upto
one order of magnitude) leading to much higher fuel utilization,
higher conductivity (by up to afador of four). The ionic conductivity
of the NP-PCM, unlike Nafion, is not affeded by heavy-meta
impurities. Thus it permits the use of chegoer caalysts and hardware
materials.

Aliphatic dcohds are found to be very difficult to
eledrooxidize (3,4). Even a 190°C, in a polymer eledrolyte FC, the
oxidation of ethand is incomplete. We report here, the complete
eledro-oxidation of two molecules having C-C bonds —ethylene
glycol (EG) and dmethyl oxaate (DMO). Both are lessprone to pess
through the membrane and as a result have up to 9495% fuel
utili zation, 9-10% higher than that of methanal. Ethylene glycol is
well known in the aitomobile industry and, in contrast to methanadl,
its distribution infrastructure dready exists, thus it is a promising
candidate for pradicd eledric vehicles. Dimethyl oxalate is a solid
that has limited solubility in water thus it may be alded diredly to the
anoce ompartment with no read o a separate fuel tank and
monitoring and feeding systems.

The properties of these fuels and their applicaion in the NP-
PCM-based DOFC will be reported. The dfeds of temperature,
oxygen presaure and fuel concentration on DOFC performance and m
fuel crossover will bereported
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