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Abstract

Hydrogen is acknowledged as a clean and high-energy fuel option with extensive applicability across several sectors.
Sodium borohydride (NaBH.4) has garnered interest among diverse hydrogen storage and generating techniques owing to
its elevated hydrogen content and prospective application in fuel cells. The practical application of NaBHa is significantly
contingent upon the accessibility of effective, economical nanocatalysts that can facilitate its hydrolysis at moderate
temperatures. Attaining consistent, regulated, and efficient hydrogen release is essential for practical applications. This
work utilized MgAI204 for the first time as an efficient catalyst for the eco-friendly generation of H2 through the
hydrolysis of NaBH4. MgAl1204 was synthesized using a co-precipitation technique. FTIR and XRD were employed to
characterize the synthesized catalyst. XRD and FTIR analysis confirmed the successful formation of MgA1204. Estimates
indicate that at reaction temperatures of 20, 30, 40, and 50 °C, the hydrogen generation rates (HGR) were 250-, 650-,
900-, and 1200-mL min™" g', respectively. Furthermore, varying the amount of sodium borohydride (NaBHa4)
demonstrated a clear influence on hydrogen production rates. Specifically, at 300C HGR values of 190-, 250-, 900-, and
1600-mL min~! g*! were obtained with NaBH4 quantities of 0.3, 0.5, 0.7, and 1.0 g, respectively, underscoring the strong
dependence of the reaction rate on the concentration of the hydrogen source. The catalytic hydrolysis of NaBH4 using 4
MgAI204 has an estimated apparent activation energy of 32.3 kJ mol—1, derived from the pseudo-first-order equation.
Calculations were conducted for thermodynamic parameters including AH#, AS#, and AG#. The reaction was determined
to be endothermic, entropy-driven, and spontaneous.
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