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The percolation behavior of carbon nano-tubes (CNTs ) in polymer
composites is investigated using Monte Carlo simulations and
percolation theory. The percolation behavior of CNTs is crucial to
electric conductivity and mechanical properties of CNT/polymer
composites. It has been an issue of importance reducing the
percolation threshold concentration of CNTs without a loss in
electrical conductivity because one can acquire desired transparency
that is an essential property for touch panel display. In this work, we
investigate how the percolation threshold concentration is affected
by the molecular junctions of CNTs, which can be manipulated in
experiments via the electron-beam radiation. We test two types of
molecular junctions : (1) X molecular junctions and (2) Y molecular
junctions. We find that percolation threshold is sensitive to the types
of molecular junctions and that one can achieve a lower percolation
threshold concentration by mixing X-shaped CNTs with linear CNTs.

[1] J. N. Coleman, S. Curran, A. B. Dalton, A. P. Davey, B. McCarthy, W. Blau and R. C.
Barklie Phys. Rev. B 58, R7492 (1998)

[2] M. Terrones, F. Banhart, N. Grobert, ]. -C. Charlier, H. Terrones and P. M. Ajayan Phys.
Rev. Lett. 89, 075505 (2002)

[3]Y.C. Choi and W. Choi, Carbon 43,2737 (2005)

[4] Z. Ounaies, C. Park, K. E. Wise, E. |. Siochi and ]. S. Harrison, Composites Science and
Technology 63,1637 (2003)

[5] S. H. Yao, Z. M. Dang, M. ]. Jiang and H. P. Xu Applied Physics Letters 91, 212901
(2007)



