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Introduction

Problem Statement 

Major Challenges regarding Hydrogen Energy Research Related SDGs

Synthesis Protocol and Material Characterization

Hydrogen: A clean, Flexible Energy Carrier

In modern economies, energy security is a serious concern. Increased depletion rates of fossil fuels, as well as rising greenhouse
gas emissions associated with the combustion of fossil fuels, and anthropogenic activities, have urged humanity to realign on
primary energy sources.1 The ultimate goal is carbon neutrality, which could be achieved by developing energy-efficient transition
technologies that reduce carbon footprints.2 The emerging technology for the production of green hydrogen is electrochemical
water splitting, which is anticipated to be a cheap fuel source in years to come. Continuous efforts have been made to replace Pt-
based electrocatalysts with transition metal and chalcogenides-based electrocatalysts for hydrogen evolution reactions (HER) and
oxygen evolution reactions (OER).3 Transition metal (Nickel and Iron) based electrocatalysts have gained immense attention due

to metals' natural abundance, lower cost, and efficient water-splitting activities.4-7 Herein, Ni and Fe-based electrocatalysts

supported over nickel foam were synthesized by simple and efficient methods, as bi-functional electrocatalysts for complete
water electrolysis in alkaline medium. Figure 2: SEM-EDX of NiFe/NF synthesized via (a-c) hydrothermal process (d-f) reflux method Figure 1: Systematic diagram for preparation of NiFe/NF via reflux method 
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Figure 3: Graphical representation of Alkaline water splitting for Oxygen evolution
reaction (OER) using 1M KOH as alkaline medium and Hg/HgO as reference
electrode. Catalyst activity was tested over 1cm2 area of Nickel foam substrate
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Figure 4: Alkaline water splitting for Hydrogen evolution reaction
(HER) using 1M KOH as alkaline medium and Hg/HgO as reference
electrode. Catalyst activity was tested over 1cm2 area of NF substrate
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The as-synthesized electrocatalysts were characterized by X-ray diffraction spectroscopy (XRD) and Scanning electron microscopy

coupled with energy-dispersive X-ray (SEM/EDX). Electrochemical analysis results showed the low onset potential, high current density, and over potential along with great

long-run stability for HER and OER. The catalysts showed efficient and robust electrochemical activities due to large exposed active sites available on the Ni-foam surface. Its

intrinsic activities are facilitated by the synergic effect of Ni and Fe, which resulted in outstanding catalyst performances.

Conclusion

Figure 5: XRD Pattern of
FeNi/NF Alloy compared
with reported literature

Synthesis of Ni-foam supported bifunctional electrocatalyst based on 

transition metals for electrochemical water splitting


