Synthesis of diameter—controlled carbon
nanotubes via structural modification of Al203
supporting layer

Soo Youn Kiml, Wooseok Songl, Min Kook Kiml, Woo Sung Jungl,
Won Chel Choi’, and Chong-Yun Park"’

'BK21 Physics Research Division Sungkyunkwan University, Suwon 440-746, 2Department of Energy Science,
Sungkyunkwan University, Suwon 440-746, *Electronic Materials Research Center, Korea Institute of Science
and Technology (KIST), Seoul, 136-791

The lack of homogeneously sized single-walled carbon nanotubes (SWNTs) hinders their many ap-
plications because properties of SWNTs, in particular electrical conduction, are highly dependent on
the diameter and chirality. Therefore, the preferential growth of SWNTs with predetermined diameters
is an ultimate objective for applications of SWNTs-based nanoelectronics. It has been previously em-
phasized that a catalyst size is the one crucial factor to determine the CNTs diameter in chemical
vapor deposition (CVD) process, giving rise to several attempts to obtain size-controllable catalyst by
diverse methods, such as solid supported catalyst, metal-containing molecular nanoclusters, and nano-
structured catalytic layer.

In this work, diameter-controlled CNTs were synthesized using a nanostructured catalytic layer con-
sisting of Fe/Al203/Si substrate. The CNTs diameter was controlled by structural modification of
Al203 supporting layer, because AI203 supporting layer can affect agglomeration phenomenon in-

duced by heat-driven surface diffusion of Fe catalytic nanoparticles at growth temperature.



