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Direct hydrazine fuel cells (DHFCs) are promising electrochemical energy conversion devices due to their high energy density and carbon-free operation. However, their large-scale implementation is limited by the reliance on expensive noble metal catalysts for the hydrazine oxidation reaction (HzOR). The development of non-noble metal catalysts offers a cost-effective alternative and demonstrates strong potential for the widespread adoption of green, energy-efficient hydrazine-based technologies. 
In this work, we present a simple and scalable approach for the fabrication of a two-component catalyst system based on non-precious transition metals, namely zinc (Zn) and manganese (Mn), designed for application as anodes in DHFCs. Zn–Mn, Zn, and MnOx coatings were electrodeposited onto stainless-steel mesh substrates (denoted as Zn–Mn/SS, Zn/SS, and MnOx/SS). The electrocatalytic performance of the prepared catalysts toward HzOR was evaluated in alkaline media using cyclic voltammetry, chronoamperometry. The morphology, structure, and composition of the catalysts were characterized by scanning electron microscopy (SEM), energy-dispersive X-ray analysis (EDX), and X-ray diffraction (XRD). 
The results demonstrate that the Zn–Mn/SS catalyst exhibits enhanced electrocatalytic activity compared to single-component systems, highlighting the synergistic effect between Zn and Mn species.
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