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Carbon nanotube growth by nanocatalysts in situ formed from sub-nano metal seed particles
(‘Lab. for Chemistry and Life Science, Science Tokyo, *Inst. of Industrial Science, The Univ. of
Tokyo, 3Grad. Sch. of Engineering, The Univ. of Tokyo, *JST-PRESTO, °Grad. Sch. of
Engineering, Osaka Univ.) O Tatsuya Moriai,! Takamasa Tsukamoto,>** Takane Imaoka,'
Tetsuya Kambe,® Kimihisa Yamamoto!

Carbon nanotubes (CNTs) are useful nanomaterials owing to their distinct functions
depending on their structure and diameter. Although catalytic chemical vapor deposition
(CCVD) using metal nanocatalysts has been an effective technique for large-scale synthesis of
CNTs with a controlled diameter, it has been difficult to control the diameter of nanocatalysts
in a sub-nano level. In this work, we developed a method in which CNTs grew through the in
situ preparation of nanocatalysts using sub-nano seed particles prepared by the template method
using the original macromolecule?. As a result, it was succeeded to finely control the diameters
of formed nanocatalysts and grown CNTs depending on the reaction temperature and time.
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Fig. (A) The scheme of CNT growth in this work. (B) STEM images of CNTs from Co
nanoparticles after reaction using a mixture of CO/H, = 1 at 600 °C for 60 min.

1) Synthesis of sub-nanoparticles using dendrimers has been reported. T. Moriai, T. Tsukamoto, M.
Tanabe, T. Kambe, K. Yamamoto, Angew. Chem. Int. Ed. 2020, 59, 23051-23055.
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