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Nano-sized silica particles were used as fillers for acrylates. Because of their anometer size

and large active surface area radiation cross-linked polyacrylate nanocomposites exhibit markedly

improved proper-ties as compared to pure polymers: increased modulus and heat resistance, improved

scratch and abrasion resistance as well as reduced gas permeability. This makes them very promising as

coatings for technical applications. For favorable embedding of the silica particles within the acrylate

matrix the surface of the fillers was chemically modified by reaction with organosilanes such as

methacryloxypropyl trimethoxysilane or vinyl trimethoxysilane. As product of a acid catalyzed

condensation of the organosilanes a polysiloxane shell is formed wch is linked to the silica surface via

reaction with surface OH groups.
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The formation of covalent Si-O-Si-R bonds by condensation of silanes and/or by reaction with OH

groups on silica was demonstrated by multinuclear MAS NMR, diffise reflectance FTIR and XPS.

From the following tentative substructures of the polysiloxane shell mainly bidental. and tridental

surface complexes (right) were identified by NMR. These findings are in accordance with fragmentation

pattern of the polysiloxane shell as
'Zo NEU '4-TOF. The REMmeasured by MALDI "Ok

image shows a tpical surface topology

of a polyacrylate nanocomposite. It can R

be seen that agglomerates are

embedded within the organic matrix.

However, coatings with a thickness up PM

to 50 pm remain transparent.


