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A single cell fuel cell is an electrochemical reactor
that consists of a bipolar membrane electrode as-
sembly (MEA) housed between a pair of conductive
flow field blocks (typically graphite). Figure 1
shows the front face of aflow field block. This block
has grooves (see expansion) to guide the flow of fuel
or oxidant across the surface of the catalytic layer.
Figure 2 shows an exploded view of an MEA housed
between two flow field blocks. The MEA is a tri-
layer that consists of a polymer membrane (Nafion)
sandwiched between two catalyzed gas diffusion
layers (GDLS). The GDLs are catalyzed on the face
in contact with the Nafion membrane. Figure 3
shows the fully assembled single cell fuel cell used
in this study. In this study, the anode side consists of
Pt while the cathode side has carbon supported Pd
(Pd/C). Such cathodes have been shown to be active
for acid catalyzed isomerization reactions as well as
Faradaic reduction processes. > More recently, it
has been shown that the fuel cell cathode can be
used to degrade chlorinated hydrocarbons? In this
study, the de-chlorination of trichloroethylene (TCE)
at a fuel cell cathode catalyzed with carbon sup-
ported Pd is further elucidated by GC-MS. The
product distribution as a function of time is related
to the degradation of the catalyst layer. XRD of the
Pd catalyst in the membrane eectrode assembly are
analyzed by Scherer’s equation to determine the ef-
fects of the catalytic processes on particle size. Fu-
ture work focused on mitigation of the degradation
processes are suggested by the data.
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Figure 2. Schematic view of the fuel cell assembly
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Figure 3. Thefuel cell reactor



