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Various Amine Compounds Stabilized Pd(0) Nanoparticles: 
Synthesis, Identification and Catalytic Use in the Dehydrogenation of 

Dimethylamine-Borane

Ebru Köktepe, Sibel Duman

Department of Chemistry, Bingol University, Bingol, Turkey 
 

Recently, dimethylamine-borane (DMAB) has been appealed as one of the most promising hydrogen storage 
materials owing to its high gravimetric capacity of hydrogen (3,5 wt%) that is higher than the material-based 
gravimetric target set by the US Department of Energy (DOE) for 2025 [ ]. Up to now, DMAB and related 
boron-nitrogen compounds have also attracted much research interest as a candidate for hydrogen storage [ ].  
In the scope of this study, it has been investigated; (i) compare to effect of initial dodecylamine (DodAm), 
hexylamine and oleylamine on the catalytic activity of Pd(0) NPs, (ii) decision to selected of DodAm because 
of its higher activity on stabilization of Pd(0) NPs, (iii) effect of extensive kinetic data to define the rate law 
of DodAm stabilized Pd(0) NPs catalyzed dehydrogenation of DMAB at 25.0+0.1°C, (iv) determination of 
activation parameters for DodAm stabilized Pd(0) NPs catalyzed dehydrogenation of DMAB; (v) demonstra-
tion of the catalytic lifetime of DodAm stabilized Pd(0) NPs in the dehydrogenation of DMAB at 25.0+0.1°C, 
(vi) identification of DodAm stabilized Pd(0) NPs was characterized by various spectroscopic techniques 
(vii) quantitative carbon disulfide poisoning experiments to find a corrected TTO and TOF values on a per-a-
ctive-palladium-atom basis, (viii) testing the isolability and reusability of DodAm stabilized Pd(0) NPs in 
dehydrogenation of DMAB.
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