
 

Nanotube's 'tapestry' controls its growth
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A new theory suggests nanotubes are 'woven' from twisting carbon threads.
Credit: Morteza Bankehsaz/Rice University

HOUSTON -- (Feb. 5, 2009) -- Rice University materials scientists have
put a new "twist" on carbon nanotube growth. The researchers found the
highly touted nanomaterials grow like tiny molecular tapestries, woven
from twisting, single-atom threads.

Carbon nanotubes are hollow tubes of pure carbon that measure about
one nanometer, or one-billionth of a meter, in diameter. In molecular
diagrams, they look like rolled-up sheets of chicken wire. And just like a
roll of wire or gift-wrapping paper, nanotubes can be rolled at an odd
angle with excess hanging off the end.

1/3



 

Though nanotubes are much-studied, their growth is poorly understood.
They grow by "self assembly," forming spontaneously from gaseous
carbon feedstock under precise catalytic circumstances. The new
research, which appears online this week in the Proceedings of the
National Academy of Sciences, finds a direct relationship between a
nanotube's "chiral" angle -- the amount it's twisted -- and how fast it
grows.

"Our study offers some clues about this intimate 'self assembly' process,"
said Rice's Boris Yakobson, professor in mechanical engineering and
materials science and of chemistry. New theory suggests that each tube
is 'woven' from many twisting threads. Each grows independently, with
new atoms attaching themselves to the exposed thread ends. The more
threads there are, the faster the whole tapestry grows.

Yakobson, the lead researcher on the project, said the new formula's
predictions have been borne out by a number of laboratory reports. For
example, the formula predicts that nanotubes with the largest chiral
angle will grow fastest because they have the most exposed threads --
something that's been shown in several experiments.

"Chirality is one of the primary determinants of a nanotube's properties,"
said Yakobson. "Our approach reveals quantitatively the role that
chirality plays in growth, which is of great interest to all who hope to
incorporate nanotubes into new technologies."

Source: Rice University

Citation: Nanotube's 'tapestry' controls its growth (2009, February 5) retrieved 24 April 2024
from https://phys.org/news/2009-02-nanotube-tapestry-growth.html

2/3

https://phys.org/news/2009-02-nanotube-tapestry-growth.html


 

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

http://www.tcpdf.org

