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Comparison of High Surface PuC Catalysts by XRID and Cwyclic
Voltammetry

A, Pozio, M. De Franceseo, A, Cemmi, F, Cardellini, Lo Glorgy

ENEA - C.R. Casa coia, Roma

Polymer Electrolyte Fuel Cells, PEFCs, could provide, in a near future, a Primary power seurce
for terrestrial electrical vehiclas fed with reformad hydrogen-rich gas, thanks to the high power
densily achievable at low temperature (70 + 90 °C), The direct evaluation of varigus catalysts for
their activity in the gas diffusion electrodes (GDEs) of PEFCs is, however Lime consuming and
sxpensive: henee it would be useful Lo devies a simple half-eall technique, which could mimic the
complate polymer electrolyte fuel cell, Platinum nano-particles dispersed an high surface carban
were prepared by reduction of chloroplatinic acid selution using sadium formiate. The real plati-
num metal surface area was evaluated by XRD and ¢yelie voltam metry on a disk clectrode conted
with a thin porous layer, A detailed procedure for comparing high surface PLO catalysts was
painted out. All XRD patterns clearly shows the five characteristic peaks of face centred cubic
ervstalline Pt ng mely the (111), (200), (220), (311) and (222). The average erystallite size (3-6 nm)
was caleulated fram the broadening of XRD peaks using the Williamson and Hall method to EEDA-
rate strain and size contribution, The erystallite size is related to the area of coherent diffraction
and, in general, can be smaller than the true particle size. The crystallite size of sample was
function of the concentration of reducing agent. There was a tertain percentage of undetectahle
non crystalline Pt this metal may be aggrepatad in small eluster with high catalytic activity. The
line profile of some sample was characteristic of a himodal crystal size distribution. Cyelie vol-
tammetry was emploved to shiain the electrochemical active area of the different catalysts by
measuring the coulombic ch arges for hydrogen desorption {Qpp). The presence of g high fraction of
net XED detectable platingm particles (diffusion scatiering andfor amorphous platinam) can
Justify this difference in surface area between some samples. In conglusion the fallowing conside-

rations ¢can he drawn:
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