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The discovery of multiwalled carbon nanotubes (MWNT) and singlewalled nanotubes
(SWNT) has allowed for the development of structural and conductive reinforcement fillers
for polymers and electronic systems. Due to their small diameter, high aspect ratio, strength,
and conductive and semi-conductive properties, nanotubes are excellent reinforcing fillers for
systems requiring enhanced electrical or material properties and may disperse into such
systems at low percolation concentrations. However, despite their potential for enhanced
composites properties, van der Waals interactions between nanotubes as well as their highly
stable graphitic structure render them insoluble in water, organic solvents and most
monomers. As. a result, nanotubes separate from solution, and their excellent material
properties are not realized on a macroscopic scale. Furthermore, in order for nanotube-
reinforced systems to be structurally enhanced (allowing for load transfer from the bulk
material to the nanotube filler), covalent interactions between nanotubes and the polymer
chains are preferred

Therefore, the development of nanotube-based polymer composites with improved
mechanical properties and electrical conductivity requires the covalent dispersion of carbon
nanotubes. In this work, we have developed a novel method of nanotube surface modification
in which dry MWNT are irradiated with a high-energy electron-beam (EB) in ambient air
environment. Raman spectroscopy was performed to characterize the influence of EB
irradiation on nanotubes, namely, variance of the disorder, or D band (-1360 cm"1) with
respect to the graphitic, or G, peak (-1580 cm"1). Spectra show increased deformation to the
graphitic structure, as well as increased strain on the carbon-carbon bonds, weakening the
nanotube. Transmission Electron Microscopy (TEM) confirms that nanotubes remain intact
despite high EB dose. In addition, minimal surface deformation and length reduction occurred
on irradiated MWNT.
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