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Fig. 1 TEM image of carbon nanotubes synthesized at 750°C
and being encapsulated nanowires (indicated by

arrows)
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Fig. 2 TEM images of nanotubes and encapsulated nanowires (a), (b), high resolution TEM image of nanotube(c) and

EDS spectrum of nanowire(d) at 800°C
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Fig.3 TEM image of CNTs(a), HRTEM image of nanotube
filled with nanowire(b) and corresponding SEAD
pattern of the nanowire (¢)
The reaction temperature is 900°C.
100 ¢
800°C
900 'C
80| 700°C

90|

01

60 750°C
sof

weight/ %

407
30F
20+

10

0 i n n i L " L A n J
0 100 200 300 400 500 600 700 800 900 1000
temperature / 'C

B4 AR KT 6 &> 58 TGA 4R
Fig. 4 TGA curves of the as prepared materials synthesized

at different temperatures
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Preliminary Study of Single Crystal Iron Carbide Nanowires
Encapsulated in Multiwalled Carbon Nanotubes
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Multi-walled carbon nanotubes were fabricated by chemical vapor deposition with acetylene as carbon source

and titanate modified palygorskite as catalyst at high temperature. A part of as-grown nanotubes was partially filled

with foreign material in the shape of nanowire by transmission electron microscopy (TEM) observations. The en-

capsulated nanowires was single crystalline iron carbide upon selected area electron diffraction (SAED)patterns and

X-ray energy dispersive spectrum (EDS) results. Thermal gravimetric analyses

(TGA) on the as-grown samples

indicated that the yield of carbon nanotubes was largest at 750°C and the content of amorphous carbon decreased

with increasing temperature. Furthermore, the growth mechanism was discussed on the experimental results in the

paper.
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