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Fig. 1

(a) catalyst A-Co/SiO: prepared by impregnation of silica-gel powder with aqueous solution of complex
compound Co(NH3)6(NO)3

(b) catalyst B-Co/SiO: prepared by impregnation of silica-gel powder with aqueous solution of Co (II)

nitrate
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TEM image of catalysts
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Table 1 XRD Results of the Plane (111) of the Catalyst Co Supported on SiO:
catalyst 260 intensity FWHM breadth D (average grain size) /nm
A-Co/Si02 44.3113 64 0.6148 0.788 24.5
B-Co/Si0; 44.3913 177 0. 4963 0. 636 31.5
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Fig.3 TEM image of the raw soot of carbon nanotubes produced on A-

TEM
Co/Si0; catalyst at a reduced Co:Hz/ N,

(Va: Vew, =5:1) flow rate (240mlL- min~') and at varying reaction temperature for 0. 5h (a: 700°C ;

b: 750°C ; ¢: 850°C)
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Fig. 4 TEM image of the raw-soot of carbon nanotubes produced on B-Co/SiO; catalyst at a reduced C.H>/N,

(Va: Vew, =5:1) flow rate (240mL- min~") and at varying reaction temperature for 0. 5h (a: 700°C ;

b: 750°C ; ¢: 850°C)
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Fig. 5 Sketch of complex ion Co(NH;).’*(x < 6)

supported on silica-gel
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Effects of the Supporting Method of the Active Constituent of Catalyst
on the Syntheses of Carbon Nanotube using CVD Method

LU De-Yi"? XU Zhu-De™* XU Li-Ping' CHEN Wei-Xiang® LIU Zong-Jian®> GE Zhong-Hua'
g g 8 8
(" Department of Chemistry Engineering, Zhejiang University of Technology, Hangzhou 320014)
(? Department of Chemistry, Zhejiang University, Hangzhou 310027)

The effect of preparing methods for supported cobalt catalysts on the syntheses of carbon nan-
otubes has been studied. XRD and TEM analyses show that catalyst(A-Co/Si0:), prepared by
complex impregnation supporting method, has smaller cobalt grain size and better dispersion than its
reference catalyst(B-Co/Si0,) prepared by traditional method. Experiments indicate catalyst A-Co/
Si0, more suitable for the syntheses of carbon nanotubes by the CVD process. During the preparation
of the catalyst, the volatilization of the complex builder (NHs) could result in some of small hollow
structures that may induce a higher local partial pressure, hence promote the growth of carbon
nanotubes. The experimental results also show that, for catalyst A-Co/SiO2, low temperature
(923 ~1023K) is favorable for the production of thinner carbon nanotubes with the diameter from
20nm to 50nm while higher temperature(1073 ~1173K) is favorable for the production of multi-

wall, thicker carbon nanotubes (diameter from 70nm to 120nm) or carbon nanorods.
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