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Surface Modification of Carbon nanotubes and Development of High Performance Polyurethane
nanocomposites
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In recent years, much research has been conducted on polymer-based nanocomposites using
nanocarbons as fillers. However, nanocarbons easily form agglomerates in polymer matrices
due to van der Waals forces. Since the interfacial area was decreased by the agglomeration,
the reinforcement effects of nanocarbons drastically reduced. In this study, we conducted
surface modification of carbon nanotubes (CNTs) and introduced isocyanate groups by plasma
treatment under nitrogen/carbon dioxide atmosphere. We prepared polyurethane (PU)
nanocomposites with non-treated CNTs (nCNTs) and plasma-treated CNTs (pCNTs) and then
investigated their structures and properties.

The structural studies reveals that the transparency of the nanocomposites with pCNTs is
higher than that of nCNTs, indicating that the dispersibility was improved by the plasma
treatment. FTIR spectra showed that the interfacial interactions of urethane bonds were
generated between PU and pCNTs.

The PU/CNTs nanocomposites showed significant improvement in the mechanical properties,
thermal resistance and wear resistance at low content. Compared to the nanocomposites with
nCNTs, the nanocomposites with pCNTs showed superior performances. For example, the
Young’s modulus increased from 389 MPa to 591 MPa and 554 MPa by the addition of only
0.03 wt% of pCNTs and nCNTs, respectively. The thermal decomposition temperature of
PU/pCNTs nanocomposite (0.3 wt%) was 6 “C and 13 °C higher than that of PU/nCNTs
nanocomposite (0.3 wt%) and PU, respectively. In addition, the remarkable improvement in
wear resistance by the incorporation of pCNTs was revealed, while it decreased by the
incorporation of nCNTs due to the poor interfacial interactions. The high dispersibility and the
strong interfacial interaction in the PU/pCNTs nanocomposites achieved to exploit the strong
reinforcement effects derive from the rigid backbone of CNTSs structure.
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