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Growing environmental concerns, depletion of fossil fuels, and the demand for clean energy technologies
have intensified interest in efficient and sustainable energy conversion systems. Alcohol fuel cells are considered
promising alternatives due to their high energy density, low operating temperatures, ease of fuel storage, and
near-zero harmful emissions [1-3]. The performance of alcohol fuel cells strongly depends on the activity, stability,
and durability of the catalytic materials employed for alcohol oxidation reactions [1-3].

In this work, platinum-supported Co-Nb/C and Co-Ce/C catalysts were prepared by microwave irradiation
heating to achieve uniform metal dispersion and enhanced metal-support interactions. Combintion Co-Nb and
Co-Nb oxides as a supports contributed to improved catalytic performance and structural stability of prepared
catalysts. The morphology and composition of the prepared catalysts have been investigated using X-ray diffraction
(XRD), field-emission scanning electron microscopy (FE-SEM), and inductively coupled plasma optical emis-
sion spectroscopy (ICP-OES). Cyclic voltametry was used for investigation of PtCo-Nb/C and PtCo-Ce/C as
electrocatalysts for ethanol, methanol and ethylene glycol oxidation.

The obtained results showed that the PtCo-Nb/C catalyst exhibits approximately twofold higher electrocatalytic
activity toward alcohol oxidation reactions compared with the PtCo-Ce/C catalyst, highlighting the importance of
catalyst design in developing efficient, low-emission energy technologies for future sustainable power generation.
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