A PEM FUEL CELL DEVELOPED USING
DIFFERENT GASDIFFUSION ELECTRODES

J. Moreira, P.J. Sebastian, A.L.Ocampo and
R.H.Castellanos

Solar — Hydrogen — Fuel Cell, CIE-UNAM, 62530
Temixco, Morelos, Mexico

The gas diffusion layer fadlit ates the dired access and
uniform sprealing of the gases towards the readion
sites. More over it functions as a physicd barrier and
hence prevents the loss of the cdalytic layer from the
MEA. The gas diffusers must be porous, possessng
high eledricd conductivity, mechanically strong and
resistant to add media and humidity. Mostly used gas
diffusers are made of carboncloth and carbon paper.

The nversion efficiency of an MEA
depends on many factors such as the kind and thickness
of the gas diffuser material, the nafion to carbon ration
in the cadalysts and the MEA preparation method. In the
present study a detail ed analysis on the influence of the
kind and combination d gas diffusers on the
performance of the MEA was performed.

As gas diffusers carbon cloth and paper were
used in dfferent combinations. A nafion 115(DuPont)
membrane was used as the dedrolyte and 04 mg/cm?2
of 10 % Pt in Vulcan as the cdalyst. The cdalyst was
mixed with liquid nafion and isopropanol and was
depaosited on the polymer membrane by the brushing
method The MEAs were fabricated by the hot-press
method ty applying a presaure of 100 Kg/cm2 at 100
oC for 5 minutes. To evaluate the MEASs, an FCT-2000
MFC fuel cdl test station was utilized. The MEAS were
loaded in a5 cm2 fuel cdl hardware for analysis and
evaluation. The measurements were dore & 25 oC and
the gas flow rates were maintained at 100 and 80ccd/min
for O, and H, respedively.

Figures 1 and 2 show the I-E charaderistics
for MEAs with dfferent gas diffuser configurations.
Figure 1 displays the case for two MEAS, one with
cabon cloth (C) and the other with carbon paper (P)
diffuser. It is evident from the figure that the one with
cloth has better performance than the one with paper
diffuser at higher current densities. Where &, the MEA
with peper diffuser (P) is better at lower current
densities. This may be atributed to the lessohmic loss
for P at lower current densities compared to C, but, C
has lessduffusion lossat high current densities.

The mbination d paper and cloth gave
better results for the MEA. Figure 2 provides detail s of
this gudy. A second layer of C or P gave better results
only and when the first layer is C. This is clealy
evident in figure 2. After the second layer, addition o
subsequent layers did na make much dfference in
improving the performance of the MEA. The &ove

results conclude the fad that it is aways better to use a

first layer of carbon cloth in the MEA. The better
results obtained in the cae of combination o C and P
with always a first layer of C may be atributed to some

factor, which reduces both ohmic loss as well as

diffusionloss
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Figure 1: Thei-E charaderistics for MEAs with
different kinds of gas diffusers
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Figure 2: Thei-E charaderistics for MEAs with
combinations of different types of gas diffusers




