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Polymer Electrolyte Membrane Fuel Cells (PEMFCs) are the most attractive type of fuel
cells for many applications since they present constructive simplicity, high efficiency and
versatility. High Temperature PEMFCs, having certain advantages over the state-of-the-art
low temperature FCs, constitute a key research area aiming at higher efficiencies, cost
reduction and compactness. The state of the art HT PEM fuel cell technology is based on
H;PO, imbibed polymer electrolytes and Pt/C catalysts. Very important issues for the
market penetration of fuel cells are their cost, reliability and long term stable operation.
The future fuel cell technology and its cost effective implementation must reduce
dependence on cost drivers. The most challenging areas towards the optimization of this
technology is the development of stable long lasting polymer structures with high ionic
conductivity and catalytic layers with structures and architectures that lead to more active
and stable electrochemical interfaces with high Pt utilization and minimal Pt loads.

A novel combinatorial approach will be presented, at which separately developed and
evaluated polymer electrolyte membranes and electrocatalysts open the way for a unique
cost-effective HT PEMFC system operating well above 180°C.

The herein developed crosslinked polymeric membranes are prescreened in terms of their
properties and selected electrolytes are tested in single cells operating at high
temperatures up to 220°C. Their enhanced and stable performance demonstrates the
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potential of these materials. At the same time much work has been focused on the
optimization of the electrode. A series of Pt and Pt alloy (Pt/M) based catalysts have been
prepared supported on carbon nanotubes functionalized with polar pyridine groups, aiming
at the enhancement of the electrode/electrolyte interface. Fine and uniform distribution of
Pt and M nanoparticles was achieved with different degree of alloying and sizes ranging
between 2-3nm. The first screening of the catalysts’ properties took place using liquid
electrochemistry. In situ evaluation of the performance and utilization revealed that the new
electrocatalysts posses all prerequisites for an efficient fuel cell operation.
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