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Plasma Surface Treatment of Carbon Nanotubes and its Application
for Improvement on Wearing Resistance of Polymer Composite Films

Keiji NAKAMURA

We investigated the effect of plasma-treated multi-walled carbon nanotubes (CNTs) that
are composited into a polyurethane (PU) film. This report especially focused on one of
mechanical properties of PU film, the wear resistance, to find how the plasma-treated
CNTs give contributions to improve the resistance. Our experimental results suggested
that plasma-treated CNTs significantly enhanced the wear resistance when the CNTs
treated with the plasma that was made of nitrogen—carbon dioxide mixture gas. We also
made fluorescence measurements to find the possible causes of the improvement. The
measurement showed that the surface of the CNTs treated with nitrogen— carbon dioxide
plasma had an indication of isocyanate group, which generally hardens PU film. The
plasma likely attached the functional group on CNTs, and then the CNTs added extra
wear resistance of a polyurethane film.
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Figure 4. Evaluation of isocyanate-functionalized CNTs

with photoluminescence
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Figure 5. Wear rate measurements of CNTs-polyurethane (PU) composite films in comparison with pure PU films.

The CNTs for the composite films were functionalized with plasmas of CO2, N2 and N2/CO2 mixure gass
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Figure 8. Luminescence intensity of CNTs treated by
COz2, N2/CO2 (1:1) and N2 plasmas
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