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There are many methods for hydrogen obtained from dimethylamine-borane (DMAB)
used as the solid hydrogen storage materials. Generally, hydrogen is obtained from
DMAB activated by suitable catalysts in the solvent medium or thermally at high
temperatures[1, 2]. Although good results are also obtained with both approaches,
these methods are toxic, time consuming, costly and not atom-economic because in
these methods are used solvents that are expensive and pollution created or carried
out in unsuitable reaction temperature for practical applications. However, thanks
to solvent-free reaction applications (green synthesis) will not need to expensive and
environmental pollution created solvents and additional energy and cost for removal
of solvents, therefore environmental pollution will be prevented while both energy and
solvent savings will be provided|3,4].

Herein, DMAB that has low melting point (~35°C) was used as reducing agent for
synthesis of Polyvinylpyrrolidone (PVP), Aluminum oxide (Al203) and Poly(styrene-
co-maleic anhydride (PS-co-MA)-stabilized Ru NPs. We report thatthese RuNPs are
normally obtained by decomposition of Ru(acac)3 during the solvent-free (green)
dehydrogenation of DMAB under inert gas atmosphere at nearly room temperature
(35+0.1°C).These Ru NPs were characterized HRTEM-EDX, SEM, XRD, XPS, NMR and
UV-Vis spectroscopy. The quantitative heterogeneity of the in situ generated these Ru
NPs in the green dehydrogenation of DMAB was identified by 1,70-phenanthroline
poisoning experiments. Also, the detailed kinetics in the green dehydrogenation
of DMAB was studied by varying catalyst and substrate loadings and temperature.
All results were compared with each other investigating by many parameters (ratio
of DMAB/catalyst, catalytic activity, temperature, time, %yield, activation energy,
reusability, TOF, particle size etc) in the synthesis of active these Ru NPs.
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