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ABSTRACT

Monte Carlo simulations of polyethylene (PE) nanofiber and nanoparticle were
performed on the second nearest neighbor diamond (2nnd) lattice by including short and
long-range interactions. Both nanofiber and nanoparticle can be obtained from equilibrate
melts snapshots by increasing periodic side of two or three perpendicular directions to
infinity. There is only cne effective periodic boundary condition in the simulation of
nanofiber. The presence of the aftractive long-range interactions gives cohesion to the
structure. PE nanofiber and nanoparticle, which contain up to 72 chains of CgoH3¢4 and have
the radius ~ 5.0 nm, have been produced and equilibrated on the 2nnd lattice. In these
nanoparticles, the density profiles are hyperbolic, with end beads being more abundant than
the middle beads at the surface. There are orientational preferences at the surface on the scale
of individual bond and whole chains. Surface energies can be calculated directly from the on-
lattice energies and presented as a function of the nanoparticle radius. Comparison of
nanoparticle with different thickness (the range from 5.6 to 7.6 nm), which contain different
number of chains, does not indicate any significant differences in local and global
equilibrium properties. Simulation of the nanofiber crystallization quenched from the melt to
298 K shows that the nanofiber adopts a configuration dominated by extended chains aligned
parallel to the fiber axis. The vicinify of the fiber axis is less dense, and less well ordered,
than the portions of the fiber located further from the fiber axis. Annealing at ~ 10 K below
its melting temperature finds that this low-density region inside the fiber is not as easily
removed, as is the grain boundary that usually develops inside a free-standing thin film upon
rapid crystallization.
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Method 1: Box expansion in x, y, z direction simultaneously. |
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Method 2: Box expansion in X, ¥, z direction consecutively.
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