Using Nanoparticles to reduce slip in polymer blends: Nanocomposite modeling group(Gersappe et al, manuscript in preparation for Phys Rev Lett)
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The traditional methods of adding compatibilizers to polymer blends in order to reduce the surface tension and improve the stress transfer between the different polymers runs into a problem due to the micellization transition of the copolymer. Even at relatively low concentrations of copolymer, the micellization transition effectively limits the amount of copolymer that can be interfacially active. We ran a series of MD simulations in order to test whether nanofillers can be added in order to compatibilize the polymer blends.

In the figure alongside we plot the velocity profiles when a polymer blend is sheared, in the presence of added nanofillers. In this figure s is the size of the filler and C the concentration of filler. As can be seen in the absence of nanofiller (s=0, C=0) we see almost complete slip at the interface as the degree of incompatibility between the polymers is large. However, when a small amount of nanofiller is added we notice that the slip length is significantly reduce. This indicated that the nanofillers are very effective at suppressing slip at these interfaces. 
