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Oleylamine Stabilized CuszgPts:Nanoparticles: In-situ Generation,
Characterization and Use Synergistic Dehydrogenation of Dimethylamine-
Borane
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Herein, we reported in situ generation, characterization and catalytic activity of oleylamine
stabilized CuPt nanoparticles in the synergistic dehydrogenation of dimethylamine-borane at room
temperature. These alloy nanoparticles were isolated from the reaction solution by filtration and
characterized by various spectroscopic techniques. Among the oleylamine stabilized CuPt
nanoparticles tested for the dehydrogenation of dimethylamine-borane, the CusgPte1 nanoparticles
having particle size of 4.8 + 0.2 nm exhibited the highest catalytic activity and durability at room
temperature. We also reported the results of a kinetic study on the hydrogen generation from the
dehydrogenation of dimethylamine-borane catalyzed by oleylamine stabilized CusgPte1
nanoparticles as well as the activation parameters of catalytic dehydrogenation of dimethylamine-
borane calculated from the kinetic data. Oleylamine stabilized CuzoPts: nanoparticles providing a
release of 1.0 equivalent H> per mole of dimethylamine-borane with initial turnover frequency and
activation energy were 121 h* and 47 kJmol™, respectively. The poisoning experiments showed that
the synergistic dehydrogenation of dimethylamine-borane catalyzed by oleylamine stabilized
CuszgPts1 nanoparticles is heterogeneous catalysis. These results indicate that synthesis of
oleylamine stabilized CuPt nanoparticles may represent a new approach to replace noble metals for
the catalysis for future development of dimethylamine-borane into a practical hydrogen storage
material for renewable energy applications.
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