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Formation of Branched Carbon Nanotube Structure 

by Additional Supply of Growth Catalysis 

Akira TAKAHASHI*, Yohei SAKAMOTO*, Toshiro KASUYA* and Motoi WADA*

 (Received April 20, 2007) 

     Growth catalysis coating prior to a plasma enhanced chemical vapor deposition realizes homogenous carbon nanotube (CNT) 

layer.  Sputter deposition of Ti, Fe, Mo and Ni on Si substrates modifies the deposited carbon nanostructure on the substrates 

immersed in a H2 diluted CH4 plasma sustained by a radio-frequency magnetron discharge.  Among the tested materials, Ni has 

realized the smallest size nanostructure.  Proper bias voltage applied to the Si substrate helped carbon nanotube align 

perpendicularly to the substrate.  Further addition of Ni catalysis during plasma deposition process has formed a peculiar structure 

of the grown carbon nanotubes having several branches directed to the radial direction.  Procedures to supply Ni catalysis directly 

affected the structure of the formed nanaotubes. 
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Fig.1. Schematic diagram of the experimental 
apparatus.
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Fig.2. FE-SEM images of carbon nanostructure  
for different catalysts.
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Fig.3. FE-SEM images of CNTs grown on Si substrate 

prepared with sputter deposited Ni.

Fig.4. FE-SEM images showing Ni deposited on Si 
substrate prepared as the starting condition to grow 

aligned CNTs by PECVD process.

Fig.5. FE-SEM images of carbon nanostructure prepared 
with Ni sputtering supply onto the substrate during CNT 

growth.
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Fig.6. FE-SEM images of carbon nanostructures for 
different time schedules to supply Ni catalysts.

(a) First 5 minutes (b) Last 5 minutes 

Fig.7. FE-SEM images of carbon nanostructure for 
different substrate bias.
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