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Challenge for flame synthesis of single-wall carbon nanotubes
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Single-wall carbon nanotubes (SWCNTs) are an one dimensional nanomaterial having
diameter of ~1 nm and various potential applications. Chemical vapor deposition (CVD) using metal
nanoparticles as catalyst is a major synthetic method, however SWCNTs are not practically used due to
their very expensive price of ~hundreds of dollars per gram. In this research, we tried to synthesize
SWCNTs using the flame synthesis method, which has realized mass production of carbon black particles and
fullerenes. We proposed and developed an original flame synthesis method in which ferrocene vapor was
decomposed into iron vapor instantly by a premixed flame, iron catalyst nanoparticles were nucleated by
instant cooling of the iron vapor to 1000-1400 by mixing the flame gas with argon gas containing
sulfur vapor, and CNTs were synthesized by mixing preheated methane gas with the iron catalyst
nanoparticles. Our original method actually yielded SWCNTs.
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