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TITLE Polymer nano-composites, blend of a polymer and nano- particles have attracted

researcher because of its wide range of application from aerospace material to

Molecular biomedical applications. In general, the polymer used is semi-crystalline, which is semi
. lati flexible in nature. Properties of the nano-materials depend on the arrangement of the
simulations to polymers near the particles. We have employed both Monte-Carlo (MC) method and
pred ict the pro periies Molecular Dynamics (MD) to the effect of particle size and shape effect on arrangement
of polym er nano of polymers on it. We simulate both flexible chain and semiflexible chains in the presence
of following particles: (i) zero size nano-particle (ii) variable spherical particles (iii)

composite: Effect of

cubical particles (iv) flaky particles. In all these simulations favorable interaction between

S hd pe Of pa I"l'ic | es polymer and nano-particles are considered. The semiflexibilty is considered through the
Sudip K. Pattanayek and Sunil ezl ey el s

Kumar We found that dispersion and agglomeration of zero size nanoparticle is depend on its
Indian Institute of Technology, India surface energy of nano particles. The nano-particles agglomerates to a big particle due

to its attraction. A long flexible polymer chain covers the agglomerated particle while a
semiflexible chain depending on its bending constant may cover the particle or displace
the nano particles depending on the initial random number. A flexible chain adsorbs
on the surfaces of all the particles with favorable polymer-surface interaction. Because
of random structure flexible chain the chain covers all the particles. But a semi-flexible
chain forms arranged structure far away from the particles. The order parameter of the
semilexible polymer is much higher on the cubical particle. We will also present the
ongoing work on the mechanical properties of the composite material obtained in these
simulations.
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