TovyoHAsHI TOYOHASHI UNIVERSITY of TECHNOLOGY

UNIVERSITY OF TECHNOLOGY

Mews and views from one of Japan's most innovative and dynamic science and
Master Technology, Create Technology e-NeWSIetter technology-based academic institutes
No. 3, June 2011

Research highlights

Growth of ~50 nm-diameter multi-walled carbon nanocoils

Carbon nanocoils (CNCs) are composed of helical shaped carbon nanofibers and show promise as fillers, electromagnetic wave
absorbers, and tactile sensors.

However, in spite of the tremendous efforts to produce contrary, the vast majority of CNCs are amorphous, exhibiting larger fiber
and coil diameters than carbon nanotubes.

In an attempt to resolve this issue, Masashi Yokota and colleagues at Toyohashi University of Technology in Japan report the
growth of thin CNCs with coil diameters of 50 nm by catalytic chemical vapor deposition (CCVD).

The thin CNCs were synthesized by the following procedure: mixing Fe and Sn powders and Y-type zeolite in dilute hydrochloric
acid solution; sonicating the resulting solution and drying in a furnace; passing a gas mixture of C2Hz/N2 over the zeolite with the Yoshiyuki Suda
Fe and Sn catalysts in a quartz tube reactor at 700°C.
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The thin CNCs had fiber and coil diameters of 15 nm and 50 nm, respectively, with a hollow and multi-walled structure of &
cylindrical graphitic layers. The researchers refer to the thin CNCs as ‘multi-walled CNC’, which had a left hand helix that was 9
confirmed by electron tomography. é{«r
)
Reducing the diameter of the CNCs induced the structural changes from amorphous to graphitic, which implies the ;.?; 20 nm
enhancement of the electrical as well as mechanical characteristics. This multi-walled CNCs may find applications in battery Enlarge Image
technology and nanoelectromechanical systems. Figure caption: Electron tomography of a
multi-walled carbon nanocoil (MWCNC).
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