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There has been rapidly growing interest for solid hydrogen storage materials [1]' as the low
density of hydrogen makes it difficult to be stored in compressed or liquefied form. Amine
boranes have been considered as solid hydrogen storage materials because of their stability in
solid state or solution and high H, storage capacity [2] Of particular interest is the
dimethylamine borane (DMAB, ((CH3),NHBHS3) which can release 1 equivalent H, in the
presence of suitable catalyst under mild conditions [3].Herein, we report a complete work
including (i) synthesis and comparison of catalytic activities of Cu(0) nanoparticles (NPs) in
absence and presence of OAm, (ii) effect of initial [OAm]/[Cu] molar ratio on the catalytic
activity of Cu(0) NPs in presence of OAm, (iii) determination of activation parameters (Ea, AH"
and AS") for Cu(0) NPs in absence and in presence of OAm catalyzed dehydrogenation of
DMAB, (iv) demonstration of the catalytic lifetime of Cu(0) NPs in absence and presence of
OAm in the dehydrogenation of DMAB at 50 + 0.1°C, (v) testing isolability and reusability of
Cu(0) NPs in absence and presence of OAm in the dehydrogenation of DMAB at 50 + 0.1°C,
(vi) quantitative kinetic poisoning experiments using 1,10-phenanthroline to find a corrected
TTO and TOF values on a per-active-copper-atom basis, (vii) characterization of Cu(0) NPs in
presence of OAm using !B NMR, UV-vis, ATR-FTIR, XRD and TEM spectroscopies.
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Figure 1: Dehydrogenation of DMAB in presence of oleylamine (OAm) starting with copper(ll) 2-
ethylhexanoate in toluene at 50.0 + 0.1°C.
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