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TEM images of the carbon nanotubes and boron carbide nanowires

Fig.1

a)purified carbon nanotubes; b)boron carbide nanowires, the arrows show the Y-shape or T-shape nanowires;

¢)boron carbide nanowire with a nickel particles at the tip
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Fig. 2

The EELS spectra of the boron carbidenanowires

a)Typical boron carbide nanowire, B- K and C- K edges are characterized; b)The boron carbide nanowire with a nickel particle at the tip,

only B- K and C- K edges are characterized; c¢)At the connection part between the boron carbide nanowire and the nickel particle,

B- K, C-K and Ni- L2, 3 edges are characterized.
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B3 KR~ HRTEM RF
The HRTEM images of the product

a)Typical boron carbide nanowire, inside is the SEAD pattern of the nanowire; b)T-shape boron carbide nanowire,

Fig.3

inside is the SEAD pattern of the T-shape nanowire; c)boron doping carbon nanotube ( 7=900 C)
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Preparation and Structure of Boron Carbide Nanowires*

Wei Jin-Quan Jiang Bin Li Yan-Hui Wu De-Hai
( Department of Mechanical Engineering, Tsinghua University, Beijing 100084)

Abstract  To obtain boron carbide nanowire, the mixture of carbon nanotubes and boron powder is heated to
1000 ~ 1100 C for 30 ~ 60 min. The results of transmission electronic microscopy examination show that most of
the carbon nanotube in our sample transfer into straight boron carbide nanowire. The structure of the nanowire is
studied by the selected area electronic diffraction(SAED) and HRTEM, which shows that most of the nanowire
is B4C nanowire. There is a nickel particle at the end of some boron carbide nanowires. The nickel particles
come from the catalyst encapsulated in the hollow of the carbon nanotube. The growing mechanism of the boron
carbide nanowire is discussed. Carbon nanotube acts as template for the growth of boron carbide nanowire.

During the reaction, boron atoms replace some sites of the carbon in the nanotube, resulting in reconstructing the

crystal of the nanotube and mending the defects in the carbon nanotube.
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