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The growing concern on global warming [1] and the 

increasing worry on the depletion of fossil energy reserves 

[2] appeal the replacing fossil fuels with the renewable 

energy sources for a sustainable energy policy in the 

future [3]. As environmentally benign energy carrier 

hydrogen will play key role in such a transition on the way 

towards a sustainable green future [4,5]. Main hindrances 

in using H2 as green energy vector are essentially resulting 

from the difficulties in its safe and efficient storage [6]. 

New materials have been persistently developed for storing 

hydrogen safely and efficiently [7,8,9]. One of the promising 

candidates for storing hydrogen safely and efficiently is 

ammonia borane (H3NBH3, AB) [10]. Its hydrolysis is the best 

way of releasing hydrogen gas (Equation 1) [11]. 

H3NBH3(aq) + 2H2O(l) → NH4
+(aq) + BO2

-(aq) + 3H2(g)         (1) 

However, this reaction takes place at appreciable rate under 

ambient conditions only in the presence of suitable catalysts 

[12]. Transition metal nanoparticles are known to be efficient 

catalysts in hydrogen generation from the hydrolysis of AB 

[13]. The noble metals such as platinum [14], rhodium [15], 

palladium [16] or ruthenium [17] show much higher catalytic 

activity than the non-noble metals in this reaction. However, 

precious metals have very high price which prevents their 

employment in this dehydrogenation reaction. Furthermore, 

the principles of green chemistry require the amount of non-

reagent metal to be minimized [18]. Therefore, it is mandatory 

to keep the metal content of catalyst as low as possible to 

increase the utilization efficacy of the metal catalyst. Using a 

minimum catalyst to substrate ratio is another target for 

developing efficient catalyst. Here, an obvious challenge is to 
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develop nanocatalysts of noble metals which have outstanding 

catalytic activity, long lifetime and exceptionally high 

reusability for the complete release of 3 equivalent H2 per mole 

of ammonia borane under ambient conditions. The existing 

literature will be reviewed to find out all the available methods 

to increase catalytic efficiency of noble metal nanocatalysts in 

hydrogen generation from the hydrolysis of AB.  

Although colloidal nanoparticles of noble metals can provide 

high catalytic activity, they are unstable against 

agglomeration. Supporting nanoparticles on the surface of 

carbonaceous materials with large surface area such as 

activated carbon, graphene, nitrogen-doped graphene, carbon 

nanotubes can provide some escalation in catalytic activity 

[19]. Since the noble metals are not tightly bound to the surface 

of carbonaceous materials, they undergo leaching during the 

catalysis and have short life and low reusability. The use of 

oxide supports for the noble metal(0) nanoparticles escalate 

their catalytic activity in the hydrolysis of AB. Particularly, the 

reducible oxides such as titania, ceria, tungsten(VI) oxide, 

cobalt(II,III) oxide provide high activity and long lifetime for 

the supported rhodium(0) [20], ruthenium(0) [17], 

palladium(0) [21] and platinum(0) [22] nanoparticles. Using 

the magnetic powders as support for noble metal(0) 

nanoparticles makes them magnetically separable provided 

that nanoparticles are tightly bound on the surface of magnetic 

powder. Thus, magnetically isolable ruthenium(0) [23], 

palladium(0) [24], rhodium(0) [20] and platinum(0) [25] 

nanocatalysts have outstanding catalytic activity, long lifetime 

and exceptionally high reusability in hydrogen generation 

from the from the hydrolysis of AB at room temperature. 
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