Polymers under Multiple Constraints
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Polymer nanocomposites have gathered substantial ac-
- ademic and industrial interest since the first reports in
Gl_'_IStaV_Mle_ the early 1990s. Observations of large property chang-
Horsaal, es at very low volume fractions of added nanoparticles,
Theodor-Lieser- and the possibility to integrate nanoparticles with spe-
cific properties providing new functions have motivated
Str. 9’ 06120 an increasing number of investigations. Further pro-
Halle gress in nanocomposites is crucially limited by the
strong tendency of nanoparticles to aggregate in poly-
meric matrices, a complication that also prevents a
clear identification of the underlying nanoscale mecha-
nism that leads to the striking efficiency of nanocom-
posites. We discovered a versatile route to fully misci-
ble nanocomposites by coating nanoparticles with a
brush-like polymer layer. We demonstrate the generali-
Coffee will be ty of this approach with the preparation of fully misci-
served from ble metal, semiconductor and magnetic nanoparticles
4.45 pm! in amorphous and semicrystalline polymers, including

polystyrene, polyisoprene, polyethylene oxide, polyeth-
ylene, and P3HT. In miscible nanocomposites nanopar-
ticles assemble into superlattices with unprecedented
order, which allows excellent control of the interparticle
distance in polymeric matrices relevant for applications
in magnetic and photovoltaic devices. In addition fully
miscible nanocomposites are optically transparent at
high loading ratios and enable for the first time to
identify the relevant nanoscale mechanism that im-
proves the efficiency of nanocomposites, revealing im-
portant parallels to the behavior of colloidal solutions.
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