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Synthesis of hyperbranched hierarchical Rh nanodendrite and study on its
high performance for catalytic hydrogenation of nitrobenzene
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Abstract:To gain a higher catalytic performance , Rh nanoparticles with a definite morphology are synthesized with
Rh(acac), as a precursor, tetraethylene glycol (TEG) as both a solvent and a reducing agent, KI and n-butyl amine
(BA) as morphology-controlling agents,and polyvinylpyrrolidone (PVP) as a stabilizer by means of microwave-assisted
heating method. The catalytic performance of the prepared Rh nanoparticles for the hydrogenation of nitrobenzene is
investigated. The results demonstrates that hyperbranched hierarchical Rh nanodendrites with a uniform morphology are
prepared successfully under microwave irradiation for 80 s in a reaction system with an optimal n( Rh(acac),) :n(PVP) :
n(KI) :n(BA) of 1:10:10 :0. 075. Nitrobenzene is hydrogenated over the as-prepared hyperbranched hierarchical Rh
nanodendrites at 50°C and 0.5 MPa H, for 4 h, which delivers a 100% conversion of nitrobenzene and a 99.9%
selectivity of aniline.The catalytic efficiency of the nanodendrites remains unchanged after 5 times of reuse.lt can be seen
that the hyperbranched hierarchical Rh nanodendrites can be synthesized rapidly by microwave method, and shows high
catalytic activity,selectivity and good reusability.
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