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Fig. 1 The effect of the pretreatment step for MWCNTSs
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Benzene conversion under various reaction conditions
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Electroless preparation and characterization of amorphous Ni -P
nanoparticles supported on multi-walled carbon nanotubes and
their catalytic activity for hydrogenation of benzene

LIU Zheng""> WANG Feng**

(1. Chinese Research Academy of Environmental Sciences, Beijing 100012 ;

2. State Key Laboratory of Chemical Resource Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Nickel — phosphorus ( Ni —P) nanoparticles supported on multi-walled carbon nanotubes ( MWCNTSs)
have been successfully synthesized by an electroless deposition process using a plating bath containing sodium hypo-
phosphite as the reducing agent. Scanning electron microscopy ( FE—-SEM) , high-resolution transmission electron
microscopy (HR-TEM) , X-ray diffraction (XRD) , selected area electron diffraction (SAED) , inductively cou-
pled plasma mass spectrometry (ICP-MS) , Fourier transform infrared spectroscopy (FT-IR) , differential thermal
analysis (DTA) , X-ray photoelectron spectroscopy ( XPS) and other methods were used to characterize the physical
and chemical properties of the catalyst. The chemical composition of Ni —P nanoparticles was Ni,; P, , and the ma-
terial was composed of solid spheres with an amorphous structure, and homogenously disperse with a narrow particle
size distribution centered at around 100 nm in diameter. There was no obvious electron transfer between nickel and
phosphorus. The catalyst was structurally stable and thermally stable below 350 C. The catalytic activity of Ni —P/
MWCNTSs nanoparticles was evaluated using hydrogenation of benzene as a probe reaction. Hydrogenation catalyzed
by MWCNTs-supported Ni —P nanoparticles was found to give cyclohexane with 100% selectivity at high catalytic
activity (71.2% ).

Key words: amorphous alloy; nickel-phosphorus nanoparticles; catalytic hydrogenation of benzene



