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The lecture will start with a fascinating overview of flame aerosol technology from ancient China and the bible printing of Gutenberg to the current manufacture of optical fibers, fumed SiO2, pigmentary TiO2 and carbon black commodities.  Recent advances in understanding of combustion aerosol formation and growth through discrete element modeling and molecular dynamics allow now optimal reactor design, away from the Edisonian approaches of the past. This leads to scalable synthesis of sophisticated nanostructured particles with controlled composition, size and morphology by flame spray pyrolysis resulting in a few high value products (e.g. nanosilver and carbon-coated Co nanoparticles) in the market already while several promising ones are emerging such as single atom catalysts and breath sensors. As time permits, the latter would be highlighted for highly selective breath monitoring of acetone, NH3, isoprene and even formaldehyde (by an E-nose) that are tracers of body fat burning, end stage renal disease, cholesterol and even lung cancer, respectively. 

Sotiris Pratsinis is Professor of Process Engineering and Materials Science at ETH Zurich, Switzerland (www.ptl.ethz.ch). He has a Diploma from Aristotle University of Thessaloniki, Greece and MSc/PhD from University of California, Los Angeles. His research centers on particle dynamics and flame aerosol synthesis of catalysts, gas sensors and biomaterials.  He has graduated 38 PhD students, published 300+ articles, awarded 20+ patents that are licensed to industry and have contributed to the creation of 4 spinoffs.  


He was one of the first to measure the oxidation rate of TiCl4 for synthesis of TiO2, that has been called a “landmark contribution in the pigment industry”. He pioneered the development of  robust algorithms for agglomerate dynamics capitalizing on the properties of self-preserving size distribution and fractal-like particles. These algorithms are readily interfaced with fluid mechanics, facilitating process design for manufacture of nanomaterials, oxide commodities and lightguide preforms that are used broadly in industry. He resolved the toxicity origin (ions or particles) of nanosilver that had challenged early on its wide use. He developed the flame spray pyrolysis (FSP) for synthesis of films and particles, up to 5 kg/h in his labs, perhaps world’s largest such facility at an academic institution. Very recently, his FSP  process has motivated the launching of multi-million dollar research programs by the U.S. National Institute of Health in Harvard University and the German Science Foundation in ten German universities. 


His research has been recognized by various society awards (AIChE, Amer. Assoc. for Aerosol Research, German Aerosol Association, Humboldt Foundation etc.) and in 2012 he was elected to the Swiss Academy of Engineering. He is on the board of ten journals (assoc. editor of AIChE J.) and various international academic boards (Harvard U. , Nanyang U., Univ. Duisburg-Essen).
