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INTRODUCTION & AIM

« The Hydrogen Evolution Reaction (HER) is pivotal for electrochemical water splitting and sustainable hydrogen production.

« Platinum-based catalysts exhibit excellent HER activity, but their high cost and scarcity limit their widespread use.

« Cobalt—phosphide (CoP) and Cobalt—iron—phosphide (CoFeP) electrocatalysts offer a promising alternative due to their low cost, abundance, favourable electronic properties, and
tunable catalytic performance. Co and Fe exhibit synergistic effects in enhancing the electronic conductivity and catalytic sites. P incorporation can modulate the electronic structure
and improve the kinetics of hydrogen adsorption, while Pd modification further enhances the catalytic activity by improving electron transfer and surface reactivity. Sodium
hypophosphite (NaH,PO,) was used as the reducing agent.

* Research Objective: This research aims to develop Pd-decorated CoP and CoFeP coatings on copper (Cu) substrate via electroless deposition and galvanic displacement method, and
to evaluate their hydrogen evolution performance in alkaline media using Linear Sweep Voltammetry (LSV), Chronoamperometry (CA), and Chronopotentiometry (CP) techniques.

SEM & EDX ANALYSIS

% T 3 2 s A ; . . A bl T W E " A TR
: b < e g M h W “ »%
(a) CoP E (b) CoFeP [§ B NG S
. SRV ; . y * : '_ X S . X ~ - ¥ e 3
‘

FABRICATION OF CATALYSTS
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RESULTS & DISCUSSION :
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at 25°C at 55°C dec robustness (Fig. 4. & 3). This study demonstrates that all synthesized catalysts CoP,

45 CoFeP, PdCoP, and PdCoFeP are effective and stable electrocatalysts for hydrogen

evolution in alkaline media. Among these catalysts, PdCoFeP exhibits particular promise

Catalysts
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for applications requiring high current densities. Overall, these materials have significant
CoFeP/Cu -117.55 | -124.60 | -133.48 -149.23 243.90 228.95 90.19 potential for use in large-scale hydrogen production, renewable energy storage, and clean
PACOP/CL -122.65 -128.68 -141.98 -151.05 249 71 753 86 76.14 fuel cell technologies to support the transition to a sustainable energy future.
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