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Low temperature growth of single-walled carbon nanotubes by high vacuum ACCVD method 
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Abstract  A high vacuum alcohol catalytic CVD (ACCVD) apparatus has been developed to 
clarify the growth mechanism of single-walled carbon nanotubes. The temperature dependence of 
single-walled carbon nanotubes synthesis at low pressures was investigated. At reduced pressure, 
we succeeded in synthesis at low temperature. The diameter of the tubes synthesized at low 
pressure and temperature tends to be smaller than at standard conditions. 
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Fig. 1 Schematic images of (a) high vacuum ACCVD apparatus 

and (b) silicon heater. 
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Fig. 2 Raman spectra of samples excited by 488nm laser. 
The ethanol vaper pressures during ACCVD were  

(a)10-3 Pa, (b) 10-2 Pa, (c)1 Pa, and (d)10 Pa. 
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