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— In this work, SWNTSs are successfully dispersed in a PEO matrix with the aid
of an anionic surfactant. A geometric percolation at ~ 0.1 vol % of SWNTs (¢,) is
observed and indicates a good state of dispersion of tubes with an effective aspect
ratio of ~ 650. At compositions (¢) well above the percolation threshold, the melt
state rheological properties of the nanocomposites are dominated by the self-similar
fractal network of the nanotubes (verified by scattering measurements) and demon-
strate ‘time-temperature-concentration’ superposition. The scaling of the network
elastic strength, G (oc (¢ — ¢C)3'4), and critical strain for the onset of shear-thinning,

Ye (oc (¢ — ¢C)71.9)7 reveal a bond-bending mechanism to bear stress as expected
from the strong short-range interactions between nanotubes. The onset of non-
linearity and the damping behavior of the network show concentration invariance
when represented against the local strain experienced by the network elements, with
the onset occurring at a local strain value of 0.1.

!This work is supported by CNI and NASA and utilized facilities supported in part
by the NSF under Agreement No. DMR-0454672.

Ramanan Krishnamoorti
Dept of Chemical and Biomolecular Engg., Univ of Houston

Date submitted: 13 Nov 2006 Electronic form version 1.4



