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ABSTRACT
Nowadays, the Proton Exchange Membrane Fuel Cell (PEMFC) is
considered as one of the most promising sources of energy with zero
emissions. Therefore, maintaining the PEMFC system in its optimal
operating conditions is one of the most important research orientations in
the domain. In fact, the system's performance depends on the affective area
of the catalyst that separate hydrogen atom in to electron and ion, the
membrane ability to transfer hydrogen ions and the hydrogen flow rate to
operate the fuel cell stack.
In this work, the catalyst is Palladium nanoparticles which was
prepared at different precursor concentration (150 and 500 mg) with
reaction time of 60 minutes by Polyol method. Especially, the changing in
the precursor concentration cause changing the size of prepared palladium
nanoparticles were studied, also the optical and structural properties were
investigated. The X-Ray Diffraction (XRD) measurements appeared a
crystalline structure and face center cubic phase with crystalline orientation
(111) and (200). Atomic Force Microscope (AFM) results perceived that all
samples have nanoscale size and average diameter around (75-80) nm.
From AFM measurement, the particles size were proportional inversely
with precursor concentration. SEM images show a nanoscale particle size
range (64) nm, clustered shape can be distinguish ,this shape is important
in our work to diffused the hydrogen and oxygen gas throw it.
The membrane is a piece of (8 x 8) cm wrapping film immersed in
three heated paths of (H2O, H2O2, H2SO4) at 80oC respectively. The effect
of selphoric acid root (3
−) on membranes properties was further analyzed
as it is the responsible of H+ transportation, comparing the membranes with
different acid concentrations. From AFM measurement, it found that
membranes treated with high acid concentration rougher than the other, the
deposition of catalyst is better. Spraying the Pd nanoparticles on the both
surface of the membrane by using spraying system. It was necessary to
heat the membrane with 80oC to allow good adhesion of Pd nanoparticles
on the membrane surface.
microchannels with three size (350, 550, 810)μm ablated on the
surface of the fuel cell electrodes were made by using Q-switched Nd:YAG
laser 1064 nm wavelength, 10 Hz pulse repetition rate and 6 ns pulse
duration at 850 mJ/pulse as a maximum output energy. CNC machine
control the speed of motion while the laser pulses are rapidly ablate the
surface of the aluminum plate, there for it control the radius of fabricated
channel, three value of speed (50,60,75)mm per minute are used to gate
such channels .
All the above component are combined together with two gas gates,
two outer plates and bolts to construct single PEM fuel cell stake which is
feed to hydrogen generator that we made to test the performance of the
PEMFC at different operation temperature. The fuel cell performance was
evaluated from the polarization curves at operation temperatures from 20 to
80ºC ,the results shows that the best performance of the PEMFC when it
operate at 60oC, the maximum output power was (0.28) watt and the
efficiency was ( 68% ) .
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