
Carbon nanotubes consist of a single layer atom thick of 
covalently bonded carbon atoms. These carbon atoms are 
bonded in such a way that they form a seamless tube. They 
are most popular for their remarkable thermal stability, high 
surface area and high conductivity. These single carbon thick 
tubes can come in multiple forms such as multiple layers of 
concentric tubes (multiwall carbon nanotubes), single wall 
nanotubes varying in diameter and length and even helical 
carbon nanotubes.

Helical carbon nanotubes (HCNTs) were first predicted 
in 1993 by Itoh et al. and were first observed in 1994 by 
Zhang et al. Since then, scientists have directed much 
effort towards studies of the morphology and physical 
characteristics of carbon nanohelices, and have suggested 
potential applications due to their helical structure and 
unique physical properties.  In the Anthony Dichiara lab 
(UW College of the Environment) the helices are coated with 
nickel particles to leverage their high surface area for use as 
a catalyst.  Scanning electron microscopy (SEM) at the MAF 
is used to image carbon nanotube structures as seen in the 
example in Figure 1.  

Bio-oil, a potential fuel source, is a mixture of compounds 
isolated from the fast pyrolysis of biomass. The bio-oil 
obtained directly from fast pyrolysis is incompatible with our 
pre-existing transportation infrastructure. However, removal 
of the oxygen containing groups (deoxygenation) should 
provide the upgraded bio-oil with qualities favorable for 
immediate integration with current fuel systems. The Resende 
group is investigating a catalyst to generate upgraded bio-oil 
using nickel ions deposited on a high surface area support 
such as HCNT’s, allowing for high loading of nickel ions. The 
reaction rate and yield can be correlated with the degree of 
nickel incorporated as observed by SEM.  The helices could 
upgrade a sustainably generated bio-oil to a refined fuel that 
can be used along with existing fuels, helping to solve the 
world’s fuel crisis.  

Data and text provided by MAF user Heather Wise from the 
Pacheo de Resende group University of Washington College of 
the Environment.  
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Figure 1:  Helical carbon nanotubes imaged at low kV by SEM in the 
MAF at 15202x Mag (left) and 8000xMag (right)


