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Abstract:

Hydrogen is considered as pure, environmental friendly fuel for low
temperature fuel cells, promising future renewable power sources. In line with
this fact, in this research synthesis and characterization of the ceramic based
supports by different chemical and electrochemical procedures, to replace state
of the art carbon based were performed. Synthesis of the Pt and Pd nanocatalyst
for PEMFCs onto these supports was done, as well. The main objective was the
characterization of the catalysts for green hydrogen PEM fuel cells reactions:
oxygen reduction and hydrogen oxidation. The novel ceramic supports — tin
oxide and titanium oxide doped by Nb, tungsten oxide/carbide were
successfully synthesized and characterized. High surface area, one of the most
important demands was achieved for tin oxide, titanium oxide and tungsten
oxide/carbide based supports. Pt and Pd based catalysts exhibited higher
activity and stability in comparison to carbon supported ones. High stability of
these novel materials under US DOE standardized stability testing was
achieved. The challenges and perspectives green hydrogen fuel cells development were discussed in line with circular
economy and sustainable development, following the ongoing energy transition from fossil fuels to environmental
friendly renewable sources. The future directions were discussed as well.
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