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INTRODUCTION & AIM I\/IETHODS

> Direct hydrazine fuel cells (DHFCs) have emerged as highly promising next-generation energy systems for sustainable Cg'ic ackd 3(313
hydrogen production; however, their practical advancement requires low-cost, highly active, and durable non-noble- @Q “@ ggrl‘:i‘:lg %tgrring
: min.
metal electrocatalysts for the hydrazine oxidation reaction (HzOR). MnCl,  N-doped carbon ' DH 12 >

» Recently, biomass-derived nitrogen-doped carbon (N-C) materials have gained significant attention as sustainable

catalyst supports due to their porous structure, excellent conductivity, and enhanced electrocatalytic performance.

» Research Objective: In this work, cost-effective Fe/N-C and MnFe/N-C electrocatalysts were synthesised via Washing Hydrothermal
; : ] ) ] ] ] “g®% H,0O:ethanol (1:1) synthesis
hydrothermal synthesis using birchwood-derived nitrogen-doped carbon supports, and their electrocatalytic performance B —
. . . . . L 5 o i 180 °C, 12 h
toward HzOR in alkaline medium was evaluated using cyclic voltammetry (CV) for enhanced DHFC applications. Vzc()“t‘g dl"zy'l‘l‘g

RESULTS & DISCUSSION
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Fig. 2. Comparison of CV curves (a) and onset potentials (c) recorded for the MnFe/N-C, MnFe, Fe/N-C, N-C, and bare Ti catalysts in a
0.05 M N,H, + 1 M KOH solution at a scan rate of 50 mV s-1. CV recorded on N-C in the 0.05 M N,H, + 1 M KOH solution (b).

@ | MnFe/N-C | ] e L MnFe | 1 O 12 L |  MnFeiN-C 1 Fig. 1. SEM images of the MnFe (a), MnFe/N—C (b), and Fe/N—C (c) catalysts, along
12 '—Nozll_\l/f i oL N,H, | : 1 with the elemental mapping of the MnFe/N—C catalyst (d).
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Fig. 3. CV curves recorded on MnFe/N-C (d) and MnFe (e) catalysts in a 1 M KOH solution containing different N,H, concentrations at

50 mV s1. Dependence of the N,H, oxidation current densities at MnFe/N-C and MnFe at +1.6 V on N,H, concentration (f). _ _ o
. , | > Electrochemical analysis demonstrated that MnFe/N-C exhibited
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Evs.RHE/V t/h C electrocatalyst in alkaline hydrazine electrolyte.
Fig. 4. CVsrecorded on the MnFe/N-C catalyst at different scan rates in the 0.05 M N,H, + 1 M KOH solution. The inset represents the ] ] o
dependence of current density at +1.6 V on scan rate (g). Corresponding Tafel plots of investigated catalysts (h). Chronoamperometric > These results suggest that the MnFe/N-C catalyst Is a highly promising

stability curve of MnFe/N-C catalyst at a constant potential of +1.4 VVina 0.05 M N,H, + 1 M KOH solution (i). non-noble-metal anode material for the HzOR in DHECs. Moreover. the
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environmentally friendly, and cost-effective approach for developing highly



