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Abstract

Hydrogen gas is a high-energy, ecologically sustainable energy transporter across various sectors. The optimal utilization
of NaBHu4 in hydrogen (H2)-based fuel cells relies on the advancement of efficient and cost-effective nano-catalysts for
the hydrolysis of NaBH4 at reduced reaction temperatures. For this aim, a nanocomposite of NiO/Silica will be prepared
via simple precipitation method and characterized using different tools such as XRD, and FTIR. The hydrolysis of NaBH4
for hydrogen generation will be evaluated. The impact of reaction temperature and NaBH4 mass will be analyzed. The
kinetics and thermodynamic properties will be meticulously analyzed. Results indicate that at reaction temperatures of
25, 33, and 40 °C, the hydrogen generation rates (HGR) were 420, 530, and 800 mL min™' g', respectively. Furthermore,
modifying the amount of sodium borohydride (NaBH4) demonstrated a significant effect on hydrogen production rates.
At 33°C, HGR values of 150, 230, 800, and 1200 mL min-1 g-1 were observed with the use of 0.3, 0.5, 0.7, and 1.0 g of
NaBHa, respectively, underscoring the substantial relationship between the reaction rate and the concentration of the
hydrogen source. The catalytic hydrolysis of NaBH4 using NiO/SiO2 has an estimated apparent activation energy of 32.9
kJ mol—1, as derived from the pseudo-first-order equation. Calculations were conducted for thermodynamic parameters
including AH#, AS#, and AG#. The reaction was characterized as endothermic, driven by entropy, and spontaneous.
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