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The first scientific publications dealing with effects of the nano scale were already printed in the first half of the 20th century. Just in the 80th of the last century nanotechnology became a new and independent research area with the newly available measurement devices as atomic force microscopy or high resolution scanning electron microscopy which made the nano scale visible. And it took another 10 years to establish nanotechnology as an interdisciplinary science which overruled some old fashioned principles of the basic sciences. From today’s perspective, the last 10 years again changed the understanding of nanotechnology from a pure academic science to an application driven science.

A variety of nano-scaled powders have been produced in industrial scale since many years. The metal oxides made by flame hydrolysis like silica, alumina, and titania are examples with a long history of more than 60 years. 

Fumed silica is a prominent example for a nano-scaled product produced in large scale. In fact, it is a family of specialty products with a broad variety of applications. The synthesis of fumed silica is known as the AEROSIL®-Process, a high temperature hydrolysis of a volatile metal precursor in a hydrogen-oxygen flame. The resulting nano-scaled particles vary in size from approx. 7 nm in diameter for the smallest primary particle to several 100 nm for aggregates or agglomerates, respectively.

Besides the pure silica powders, surface modified products are available. For the use in unpolar substrates or special polymer systems the interface of the silica can be adjusted to the application requirements by after treatments like hydrophobization or mechanical treatment

In the presentation several industrial applications will be mentioned and explained.
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TEMs of Nano-scaled Composits: SiO2/TiO2 (left) CeO2/SiO2 (right)
