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Abstract: CuO nano-catalyst (CuO-NS), prepared by solvothermal method with CuCl,*2H,0 in alkaline
environment and characterized by SEM, TEM, AFM, XRD and XPS, was used to catalyze the evolution of
ammoniaborane (NH;BHj;, AB). The effects of hydrothermal reaction time and temperature on the catalytic
performance of CuO-NS for AB hydrogen evolution were evaluated, while the hydrogen evolution rate and
conversion frequency (TOF value) of CuO-NS catalyzed AB hydrogen evolution reaction under different
reaction conditions were analyzed. The results showed that the hydrothermal reaction time and temperature
had great influence on the microstructure of CuO-NS, with the increase of hydrothermal reaction time
reducing the cracks and increasing the thickness of CuO-NS surface while the increase of hydrothermal
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temperature changing the morphology of CuO-NS from thin sheet to sheet with cracks on the surface.

CuO-NS-12 h-373 K prepared under the optimal reaction conditions of hydrothermal time 12 h and

hydrothermal temperature 373 K showed the best catalytic AB hydrogen evolution performance. The 50 mg

catalyst exhibited the highest hydrogen evolution rate (2.8 min of 50 mL H, precipitation time) and the
maximum TOF value (395.6 h™") for 2 mL 0.50 mol/L AB solution at 298 K, and the apparent activation
energy was 52.54 kJ/mol. CuO-NS-12 h-373 K thickness was maintained at 2.8 nm, with a defect structure
that could enhance the adsorption, enrichment and restriction of reaction intermediates on the catalyst

surface.

Key words: hydrogen energy; copper oxide; ammonia borane; hydrogen production by hydrolysis;

nanocatalysts; catalysis technology
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