Synthesis and Characterization of CdO as an efficient catalyst for the green generation
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Abstract | Hydrogen gas (H>) is a sustainable and eco-friendly energy source. Hydrogen is considered to be one of

the most promising energy sources due to its high energy content, which makes it a feasible clean energy
source substitute for fossil fuels. Hydrogen gas is one of the most promising clean and sustainable energy
carriers due to its high energy content and environmentally friendly combustion product. In this work,
CdO was synthesized by a simple precipitation method and investigated as an efficient catalyst for the
hydrolysis of NaBH4 to generate hydrogen. The prepared catalyst was characterized by XRD and
HRTEM, which confirmed the successful formation of CdO. The catalytic activity was evaluated by
studying the effects of calcination temperature, reaction temperature, and NaBH4 amount on hydrogen
generation. The results showed that the catalyst calcined at 300°C exhibited the highest hydrogen
generation rate, reaching 990 mL min™' g' at 40°C. Increasing the reaction temperature from 20 to 50°C

enhanced the hydrogen generation rate from 250 to 1550 mL min™ g!, confirming the strong catalytic




performance of CdO. Kinetic analysis revealed pseudo-first-order behavior with an apparent activation
energy of 30.5 kJ mol™. Thermodynamic calculations indicated that the hydrolysis process is
endothermic, spontaneous, and entropy-driven. These findings demonstrate that CdO is a promising and

cost-effective catalyst for green hydrogen production from sodium borohydride hydrolysis.
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