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Hydrolysis of sodium borohydride is the promising reaction of hydrogen production
for utilizing in the portable energy supply systems. At the same time both the storage of
NaBH4 and hydrolysis reaction must be carried out in strong alkaline solutions due to (i)
prevent spontaneous hydrolysis in neutral medium and (ii) prevent the formation of boranes
which may deactivate catalytic surface of power fuel cell [1]. At the same time the reaction
rate of hydrolysis in alkaline medium is very low and for accelerating of the process different
metal based (both noble and base metals, often Ni, Co, Pt, Pd) heterogeneous catalysts are
used. In recent investigations the attention of researchers is devoted to utilizing of mono and
bimetallic nanoparticles as catalysts of hydrolysis reactions. The one of the groups of
promising catalysts are nickel and nickel-based nanostructures due to perfect combination of
low cost and high efficiency [2]. That is why herein we present results of investigations of a
range of Ni-based of nanostructures (NS) as catalysts for NaBH4 hydrolysis in alkaline media.

Ni-based nanopowders (Raney Nickel (Ni-R); 160+40 nm Ni nanoparticles; 40+20 nm
Ni7sCuzs statistical nanoalloy; Ni@Ag nanostructure) were synthesized as were reported
earlier [3, 4] and characteristics of the corresponding nanoparticles are presented in Table 1.
Hydrolysis reactions were carried out at the 20 °C, initial concentration of NaBH4 was
1 mol/L, concentration of NS and pH were varied at the ranges 5 ... 20 10 mg/L and 11 ... 12
respectively. Hydrogen evolution rate was measured by automated volumetric setup. The first
order rate constants were evaluated by linear segments of the kinetic curves.

Table 1. Rate constants of NaBH4 hydrolysis in the presence of nanocatalysts

NS Concentration, mg/mL pH K2, min”!
Ni-R 2x10°*
Ni7sCuzs 1.8x1073
; 10 11 —
Ni@Ag 4.3x1073
NiNPs 5.5x1073
NiNPs 5 2.5x1073
NiNPs 10 12 3.6x10°°
NiNPs 20 7.4x1073

It was found that the higher catalytic activity possess NiNPs. At the same time it was
observed low dependence of the rate constant of hydrolysis reaction in the presence of NiNPs
on pH that may indicate the Horiuti-Polanui-like mechanism of catalysis.

This work was carried out with the financial support of the NATO project G5233
“Portable energy supply”.
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