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    Carbon nanotubes have been synthesized 
by laser ablation, arc-discharge and chemical 
vapor deposition (CVD).  Catalytic CVD 
(CCVD) has been developed in recent several 
years for large-scale production and controlled 
synthesis of single-walled carbon nanotubes 
(SWNTs) [1,2]. Shinohara et al. reported 
large-scale production of quasi-aligned 
multi-walled carbon nanotube bundles on zeolite 
by CCVD, in which acetylene was used as the 
carbon source to produce nanotubes by catalytic 
decomposition [3].  High-quality SWNTs were 
produced by Maruyama et al. on zeolite from 
alcohol by CCVD, where oxygen radical 
generated from alcohol was suggested to 
contribute production of SWNTs by attacking 
carbon impurities such as amorphous carbon [4].  
CCVD synthesis and purification of SWNTs have 
also been reported on aerosol-supported 
catalyst[5], or from CO disproportionation over 
Co-Mo catalyst using silica support [6,7].  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
We describe a method for purification of 

zeolite-supported single-walled carbon nanotubes 
(SWNTs) catalytically synthesized by chemical 
vapor deposition using ethanol as the carbon 
source. The following procedures were found to 
be effective for nearly complete removal of 
zeolite particles and Fe/Co catalysts from raw 
SWNTs: i) heating of raw material at 240 ˚C for 
18 h or 340 ˚C for 1.5 h, ii) treatment with 1 % 
aqueous solution of hydrofluoric acid for at least 
30 min, and iii) drying at 350 ˚C for 1h. The 
yields of SWNTs were ≈ 95% � and � the 
purities of SWNTs thus obtained were more than 
95 %, as characterized by thermo-gravimetric 
(TG) analysis. The raw and purified SWNTs were 
also characterized by EDX spectroscopy and 
transmission electron microscopy (TEM). 
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