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Simulation study on the self-assembly of POSS-oligomer bilayer
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We performed molecular dynamics simulations to investigate the self-assembly

mechanism of POSS-oligomer bilayer. At a first step, we selected a hybrid force field that could
provide a reasonable estimate of the melting temperature (Tm) of the POSS molecules in the bulk.
Note that in some previous studies, the Tm of POSS crystal was largely overestimated due to a high
heating/cooling rate. Here we used the so-called interfacial method and successfully obtained the Tm
much closer to the experimental value. Then, using the hybrid force field, we generated ideal
POSS-oligomer bilayers that consisted of alternating POSS and oligomer layers, and characterized
their thermal properties. It was found that the Tm of the POSS-oligomer bilayers monotonically
decreased with the increase of the oligomer’ s chain length, and that an asymmetric structure of the

POSS-oligomer molecule played an important role on the thermal stability and self-assembly of the
POSS-oligomer bilayers.
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