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NANOFIBER/ NANOPARTICLE/ MONTE CARLO SIMULATION ON 2NND

LATTICE/ BIDISPERSE PE

Polymeric nanostructured materials have gained considerable attention
recently owing to their unique properties that can be used in diverse applications.
Confined macromolecules at nanometer scale exhibit a fascinating and unexpected
dynamic behavior and provide many unique properties. Various experimental
techniques have been applied to polymer surfaces and interfaces. Individual
polymeric nanofibers as well as nanoparticles are challenging to characterize
experimentally due to their small size. So, the knowledge at the molecular level is not
completely understood. Computer simulation is a key to solve this limitation. In this
thesis, Monte Carlo (MC) simulation of bidisperse polyethylene (PE) nanofibers and
nanoparticles has been performed on the second nearest neighbor diamond (2nnd)
lattice. An atomistic chain is mapped onto a coarse-grained model which each bead
represents series of linked vector connecting the CH,CH, was constructed. Both
short-range interactions based on the rotational isomeric state model and long-range
interactions from a discretized form of the Lennard-Jones (LJ) potential energy
function are included. LJ parameters oand s/kg of 4.2 A and 205 K, respectively,

are estimated for the coarse-grained model. Then, the static and dynamic properties of



1\Y
bidisperse PE melts (B40, B30 and B20 mixed with B50 ) which the B50 composition
is 25, 50 and 75% wt respectively, were studied at 509 K. The results show that the
overall density profiles of bidisperse PE nanofibers are smaller than those of
nanoparticles and decrease with decreasing the chain length of mixed chain. At the
surface, the shorter chain is more abundant than longer one and end beads are more
enrich middle beads. The longer chains are more anisotropic arrangement than the
shorter ones. PE chains and largest principal axis tend to orient perpendicular to the
surface which is predominant with increasing the chain length. Molecular sizes are
decrease with decreasing chain length toward the surface. The longer chain behaviors
are similar to monodisperse system and it processes similar properties in the same
particle shape system but shorter chain properties are affected due to the present of
longer chain and highly difference with decreasing chain length. These properties are
not affected by the composition difference.

Finally, the bidisperse PE crystallizations were studied. The density profiles
both of nanofiber and nanoparticle are similar to those of melt bidisperse nanofiber
and nanoparticle systém. For nannofiber, the shorter chains are forced into center of
fiber. But in nanoparticle, it enriches near the surface. The crystallization process is
easier than in nanoparticle system and occurs from the surface to inner region. The
shorter chain is more easily crystallizing than longer chain and can be clearly
observed in nanofiber system. The chain ordering in nanofiber is higher than that in

nanoparticle.
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